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Relative equations for dry density'ﬂag/hm3, degree of saturation S%,
water content w¥%, is

7d =

shown as below
Ga - fw where Gag ;
1+_E_%éﬁi w ;
this
void’

Fig.I1I-16

Specific gravity

unit weight of water = 1 g/cm’
equation corresponds to zero air
curve when S is 100%

Result of Compaction Test
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® ( degree ) _—_

Internal friction angle

—— Cohesion

LEGEND

A 88TP-1 2.8m , Fine sand ,"Qh"
¥ 8BTP-2 1.4m , ~ ditto ~
® 88TP-8 2.0m , - ditto -
o $8TP10 1.6m , Clay ,"Qp"
A Undisturbed sample )
O S —
_ ©
10 : il
- ]
.
' C,= 0.5 t/m2 ( clay )
005 2t
¥ /Ca= 0 t/m2 ( sandy soil )
O - r—
4Q 4—— _
k4
35 I
A,
30 -
2= 28 deg. ( sandy soil )
25- —
O
¢py= 20 deg. ( clay )
20 - bz £ l
1.3 1.4 1.5 1.6 1.7 1.8
Dry density d ¢ t/m3 -
[Fig.I1I--17 Result of Direct Shear Test
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CHAPTER 6 FOUNDATIN “OF MAIN CANAL

6.1 Geological Structure

The below" flgure shows the geolog1ca1 structure of canal
route except the surrounding area of the starting po1nt of
Link canal. The bed rock is supposed to be overlaid by 3 ~ 5

m- of Aliuvials or 5 ~-10 ' m of DeluV1als

o) ‘ = Q) |

0iluvium (Pleistocene) ! Alluvium (Holocene)

_ 7 1 . ?,/{ T fﬁroUnd surface

IR L SIS Canal P S SR S
S Ve SO _ # fine sand, silt wls
3 B A S A e |8
& fine sand, silt, c?ay - A¢fﬁ% //// Jf%’ A;?? o £
= // - LA € 7 =
| . occasional grave1s .

: A/¢¢%/%%¢/¢ ///// é%yffg Siltstone (Tertiary)
-’ TR .

Siltstone )Tertiary)
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6.2 Shear Strength and Permeability

(1) Shear Strength

Shear strength of Quaternary layer is shown in Fig, II-
17, Proposed design values ‘are followsi . L o
20 deg.
28 deg.

0.5 t/m2, &

clay e
0 , @

gandy soil : C

TR
o

{2) Permeability

Becausg coefficient of permeability of fine sand-torsand-
laver is 10 em/sec order as mentioned in 5-2, facing works

is necegsary.
(3> Consideration

While 1left bank of BT. Kumu consists of fine materials
comparatively with right bank, fine sand t¢ sand layers
predominate of canal route in both bank. These materials may
be weak to erosion by surface flow water and/or to
destruction by seepage water. It shou1d be protected by the

facing works.
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CHAPTER 7 CONSTRUCTION MATERIALS
(a) Impervious materials.

Weathering preducts of the bed rock of tup or Tmt
Formation ' are suitable for impermeable materials for the
weir. It will be able to obtain from northern slopes at the
downstream weir site and from both slopes at the upstream
welir site. ' : C

Impervious materials for capnals will not 'be able to
cbtain along the canal route. The largest portion of the
‘sediment of Pleistocene contains silty clay in some ~portion,
and the thickness expected less than 1 meter. '

. Weathering products_of shale in tup Formation will be
able to use for impervious materials in upstream portion of
main canal. :

(b)Y Semiﬁervious.ﬁaterials

_Semipervious -materials are used for embanment of
downstream side of weir or of canals except channels. gands
and .gravels  of Pleistocene sediments .are suitable for
semipervious materials. Sand and gravel layer dots in the-
- project area and it exists on the right gside of the Kumu
river and Mahato river. The sands and gravels are well
graded. ' : :

(¢) Rock Materials

Paleozoic slates and sandstones (Puku) and Mesozoic
volcamics are suitable for rock materials. Tertiary
sedimentary rocks are unsuitable because of their
susceptibility of weathering.

Rock materials can not obtain within the project area.
Paleozoic slates and sandstones exist some 70 kilometers west
of Daludalu, but there is not guarry for these rocks. Sands
and gravelsg originated in these rocks are used as materials.

Metamorphic limestones and volcanics (Pukup), pegmatites
and ‘granites exist some 10 kilometers west of
Pasirpangarayvan. These is no guarry.

(d) Sand and gravel in the Kumu river

Sands and gravels produced from the Kumu river in the
project area c¢lassify into gravelly'sands. it is generally
low gravel content and its maximum particle size is about 10
centimeters. Sand and gravel which contains relatively high
gravel exigsts at riverside in DU of 3KP-F.

Sand and gravel produced near the proposed weir site in
ungsuitable for aggregate.
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CHAPTER 1. SOIL

1.1 General : o o _

A semi-detailed reconnaissance - soil  survey and land
‘suitability evaluation study of the transmigration ‘areas Tanjung
Medan - SKP ¢ and ‘D~ was made by the Brawi jaya University fron
October 1980 "to- March ®~ 1981, They wused 1:20,000 scale air
photographs taken in July 1980 and the results weére published in
‘March 1981 with 1:20,000 and’ 1:50,000 scale soil maps. This
initial study is not very satisfactory hecause the study does not
“cover the whole areas of-“the ‘Batang Kumu JTrrigation Project, the
field study was limiteéed and the soil boundaries are drawn on
inaccurate topodgraphic maps. o :

The s0il survey ot the Batang HRumu Trrigation Project was
dorne in two stages. ~ Thé first survey was carvied out by P.T.
ISUDA PARAMA in 1985/86 under the contracl agreement with DGWRD.
The second  survey was made by JICA experts  from August to
November 1988 in cooperation with Indonesian counterparvts. The
surveys aim at identifying ‘major’ soil groups and theiv
distribulion and examining the suitability of each soil group for
irrigated farming on ° the basis of field investigation and the
findings of the previous study mentioned above,

The present report deals with the procedure of the field
investigation, major characteristics and land capability of the
woil identified in the survey area. The results of the study are
summarized - in the SCTL MAP (Drawing T1I-1), ' '

1.2 8urvey Area .

‘The " spil survey was carried out over the total area of
about 29,700 ha. - The survey area is_'broddly divided 'into two
areas: the Batang Kumu left bank (19,700 hHa) which is bounded by
the Mahato Kiri river on the north and the Batang Kumu right bank
{10,000 ha}. - : ' : '

The topography of the surve#'afea is characterized bk the
flat alluvial plain and flat or almost flal terraces. -

The alluvial plain of the Batang Kumu river runs {rom
southwest to  northeast and mostly extends on the left bank.
That of the Mahate Kiri river is very narrow and the area is
generally swampy.

The terraces cover the major part of the survey area and
are found on both banks of the Batang EKumu river, The terraces
are. flat but is slightly declining toward the northeast, from
60-70 m above sea level in the southwest to 20-30 m in the
northeast, and the edges of Lhe terraces are dissected by small
valleys. A fairly -notable'djSCOHtinujty of topography bordered
by the terrace escarpment with wore than 5% slopes is found
between the alluvial plains and the terraces. '

IT1-~-1



1.3 Survey Method

The previous survey classified the 30113 in the survey area
ihto five great soil groups, i.e. Podzolic Soils, Cambisols,
Alluvial Soils, Gleysols and Organic Soils, in accordance with
the national soil classification system ~of - '~ Indonesia (D/S

system, 1978). The previous survey, also shows . such soil
characteristics . as 80il colors, textures, - drainability,
topography, etc.: ‘This .information . was fully taken . into =
consideration when the pre-qtudv wa's made. o :

Prior to the field survey,_ pre study on the topographlc
conditions was made .using the topbgraphlc maps - scaled 1:5,000
and 1:50,000, ~ In the qeleotlon of sites for test plttlng and
soil sampling, the following matters were considered:

(1) Distribution of areas having the  same kind of soils
with reference to the results of the past soil survey

(2) Accessibility to sites

(3) Distribﬁtion of areas having .the same kfhd, of
 topography with reference to the results  ~ of the
pre-study o . : _ co .

The so0il profile survey was then made and a total of 49
s0il pits were dug to a depth of about 1.2 m, when possible.
Each soil profile was observed according to the standards of
"Guidelines for So6il Profile Description” published by the Food
and Agriculture . Organization of the United Nation (FAO)
Furthermore, test boring observation with a one meter soil auger
was also done for adjustment of provisional soil boundaries.
The location of the plt sites is shown 1n the SOIL MAP.

For phy51co chemical analysis in 1aboratory,‘a total of 55
soil samples and 21 core samples were taken from the respective
horizons in 13 profiles through first and second . survey. These
soil samples were analyzed at the Bogor Agricultural University.
The items of physico-chemical analysis were as follows! :

} Particle size analysis .

} Bulk density ' {2nd survey only)
) pH {H:0, KC1) : -

} Electric conductivity {2nd survey only)
) Total carbon '

} Total nitrogen C

} Total potassium . {ist survey only)
) Cation exchange capacity (CEC)

}  Exchangeable base (Ca, Mg, K, Na and Al) _

0) Free iron (2nd survey. only)
1) Available phosphate

2) Total phosphate

The results are given in Table III-1. The criteria of soil

chemical properties is shown in Table I1I-2.
1.4 Present Land Use '

111-2



_ The ﬁresént . land use - in the survey area is illuatrated in
. Drawing'IIIuE and tabulated helow: L ‘ :

Land use oategory Area (ha) (%)
_Farm lands._ : . 3,100 S 10.4

- Paddy fields - S {190) (0.6}
=-Upland:crop . fields . {2:410) : ' (8.1)

-~: Perennial crop fields o (500) {1 T)

- Glass. lands . - 25600 - . - . 8.8
Forest = - - S 21,800 . 73.4

- Villages - - . o 1,610 -b.4
~QOthers - . e : . 590 2.0
Total 29,700 100.0

.- The iands in the survey area have been reclalmed since 1981
when the. settlement of transmigrants started, About:-10.4 % or
3,100 ha of .the survey area is occupied by farm. lands including
paddy fields, wupland crop fields and perennial crop fields in
which upland and lowland ' paddy, maize, groundnut, rubber, etc.
have " been cultivated. Productivity of -the crops especially
upland crops is very low due to the low fertilizer input coupled
with the low natural. fertility and ©poor drainage status of the
soils.  The cultivatioen of the  upland crops .is terminated after
three to four years of reclamation, and some farmers have opened
new lands:-outside thes transmigration areas.' ‘At present about 41
% or 990 ha of 'the wupland crop fields extend outside the
transmigration areas. T

AR Perennlal crop flelds (mostlv rubber fields) of 500 ha are
‘mainly managed . by existing ‘local farmers and extend outside the
transmigration areas.  Grass lands, which are mainly abandoned
farm lands, occupied 8.8 % or 2,600 ha of the survey area. About
74.3 % or 21,800 Ha of the survey area are still under primary
forest, and the remaining 7.4 % or 2,200 ha consists of villages
and other areas such as rivers and roads.

1.5 Soil Classification
1.5.1 Soil.Genesis.Qnd General.Soil-Condition'

. In the survey area sedimental materials are extensive., They
are younger Pleistocene to Holocene age and are thick ‘consisting
of rather coarse textured materials, rich in quartz and with a
conspiguous white color. .

S8o0ils on  the terraces have been developed from the said
quaternary sediments and are - very variable in texture, ranging
from sandy losm to clay. Near the edges of the terraces, the
80311s are moderately well to well ~drained. But elsewhere they
are somewhat poorly to very poorly drained due to the flat
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topography, permanently hlgh water tables and the weally
developed drainage system. The groundwater table ranges. from 30
om -~ 120 om throughout the year. - Surface peat has developed on
the poorly drained areas, but the peaty layer does not exceed ib
cm. The effective soil depth is- moderately deep to ~deep and
typically = the  soils overlie Very thick, white Bandy_sedlments
found below 60-120 cm from the ground surface. The sediments are
very compact but loose when wet, ‘ o ~

So1ls-on the alluv1al plain have been derived from recent
riverine alluvium. The -soils are- .generally clay “loam to clay
textured with dark colored topsoils and vyellowish hbrown to
grayish yellow “gubsoils -and are sSomewhat poorly - to poorly
drained.. Some . '8oils -are influenced by high groundwater table
and/or periodic stagnant water  from seasonal floods and heavy
rainfall, and show hydromorphlc propertles. : :

In general, the 80113 in the ‘survey area have been leached
out their inherent bases through hydromorphic and oxidation
weathering under the tropical humid climate, and then are acid to
very acid with pH. values ranging between 4,56 - 5,5 and have low
to very low fertllltv. . . . :

.1.5;2 Spil elassificetion

. The soils were classified based on the national soil
classification system {(TOR  No, 59a/1983, - -So0il Research
Institute, Bogor) The system is correlated with D/S system and
"FAO/UNESCO so0il classification system in 1974  as gummarized in

Table III-3.

The - s0cils 1in the survey ares are classified into 4 great
soil groups and 9 sub-groups -from the morphological
charaeterlst1os and the results of laboratory analy31s.

The principal characteristics of: each great group and’
sub-group are as follows :

(1) Cambisols (K)

These soils have been derived from the quaterhary sediments
and extend over flat terraces. The soils have dark colored
top301ls and grayish yellow to yellowish brown . subsoils, and are
sandy loam to. c¢lay in texture. The effective soil depth is
moderately deep to deep. As for chémical properties, they are
acid (pH 4.5-5.5) and are low to very low in nutrients, Typically
the soils overlie white quaternary sediments found below 60-120
em from the ground surface., :

They are subdivided into three sub-groups :
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a)  Digtrict Camblsols {Kd)

These 9011q are found on ‘the" terraoe and the, escarpment
slopes. The soils are moderately well: o somewhat
. poorly drained. . -The topsoils-.are black (7;5Y'1(7/1) to
brownish black (10YR 2/3) in matrix color, sandy loam to
¢lay. loam textured; weak granular or subangular blocky
‘and have non-sticky to  slightly stickv and non-plastic
to slightly plastic (wet) consistence. The subsoils are
dull vellow (IOYR 6/2) to yellowish brown {10YR 5/8) in
matrix color,. sandy 1oam to - clay - textured, weak to
noderate angular or: subangu]ar blocky and -have slightly
-sticky: to sticky and slightly plastic (wet) congistence,
They . are immature  with - no  predominant morphological
charactp::qt1oa except for cambic B horlzon.

b) Umbric Camblsols (Ku)

These-:301ls have umbric : A horizon. They are somewhat
poorly to poorly drained. and extend . over the terraces.
The  land . of these so0ils ~is flat to almost flat with
slopes less than 2% and are influenced by high water
tables and/or perlodlc stagnant water by heavy rainfall.

‘The topsoils. are deep, .black - (10YR. 2/1) to:brownish
black. (10YR . 2/3) in matrix. color, sandy loam to clay
loam in texture, weak granular or subangular blocky, and
have -non-sticky to. slightly sticky and non-plastic to
plastic (wet) consistence,. .The subsoils are grayish
yellow brown- (10YR 5/2) to dull orange (7.5YR 7/4) in
matrix color; sandy loam to silty clay in texture,
structureless. and -have slightly sticky to sticky and
slightly- plastlc to plastic {wet) consistence.

c) Gley1c-Camblsols (Kg)

This unit is found on the poorly to very poorly - drained
parts of the terraces. The topsoils are brownish black
(10YR 2/3), sandy loam textured, weak subangular blocky
and. have non-sticky to slightly ~sticky and non-plastic
to slightly plastic (wet) consistence. ‘The subsoils
are dull yellowish brown. {i10YR 4/3) to dull brown
(7.5YR 5/3) in matrix color, sandy loam 1in texture,
weak ‘subangular blocky and have slightly sticky and
slightly plastic (wet) consistence. These soils have
‘been formed under the condition of permanent high water
table and show hydromorphic properties between 50-100
em from the ground surface. _

(2) Alluvial Soils (A)

These soils have been derived from recent alluvial
deposits., The effective soil depth is deep to. very deep. The
color ranges from yellowish brown to yellow orange, with clay
loam to clay in texture. As for chemical properties, the soils
are gncid to very acid (pH 4.2~5.0) and low to very low in
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available nutrients. They are ocharacterized by . its high content
of exchangeable aluminium. Aluminium saturation ratio of the
soils ranges from 30% to 70%.. : ' ' :

These soils are subdiVided into two sub—grpups:
a} Distric Alluvlal 30113 (Ad)

The topsollS'_are- brown (IOYR 4/4) « in - matrix color,
gilty clay to clay textured, weak to moderate blochky
and have sticky to very sticky and plastic. to very.
plastic {wet) consiateénce,  The : subsoilsi are bright
brown (7.5YR  5/6) to - yellowish ‘brown {(10YR 7/6} in .
matrix color with complex textural distribution,
ranging from sandy lecam  to  clay. Thege 80ils are
somewhat poorly drained. They are generally immature
will no predominant morphologlcal characteristicg.,

- b) Gleyic Alluv1al 80113 (Ag)

The top301ls are black QIOYR 2/1) ‘0 brownish black
(10YR 2/3) '~ in matrix - color, silty loam to clay
textured, structureless arumb  to  moderate subangular
blocky and have slightly sticky to- very sticky and
elightly plastic to very plastic (wet) ' consistence,.
The subsoils are grayish yellow brown (10YR 6/2) to
yellowish brown (10YR- 5/6) with faint: to distinct
-mottlings. The textural' distribution isoften complex
ranging loamy sand to clay. —~ These soils  are somewhat
poorly drained. They have been influenced by high water
table and/or periodic stagnant: water by seasonal flood
and. -heavy rainfalls and show hydromorphic properties
between 50 and 100 cm from the ground surface.

{3) Gleysols (G)

These soils have hydromorphlc prOpPFtleS within 50 cm  below
the ground surface and are found both on the terraces and
alluvial plain. Most Gley Soils have a dark colored surface
horizon and grayish colored subsurface horizon. External and

internal drainage are very poor.

_ Groundwater table 1is generally at or'.near' the surfacé
throughout the year, The effective s8o0il depth- is deep to very
deep in the soil of the alluvial plain but is moderately deep in

the terrace soils, As for chemical properties, the soils are
very acid to acid and are low to very low in available nutrients.
The -alluvium origin soils, part1cu1arly, are characterlzed by

high content of exchangeable aluminium in common with Alluvial
Soils., .

These soils are subdivided into following two sub-groups:
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a) Distrio Gleysols {Gd)

These ‘soils ;have been. derlved from recent alluvium and
found on the alluvial  plains of the Batang Kumu and
Mahato Kiri -~ rivers. ~ They are. gomewhat poorly drained.
"The top501ls are dark brouwn (10YR 3/4) to bright brown

~(7.5YR §/6) in matrix color, clay loam to clay, weak to

'_moderate angular or subangular blocky and have slightly
to very sticky _and ql1ghtly to. very plastlc {wet)
con31qbenoe._ The subsoils are yellow -orange (10YR 6/4)
to light gray (2.5Y 7/1) in matrlx color with distinct
reddish yellow mottlings, clayey, structureless massive
and - have - sticky to very .sticky and plastic to very
plastic (wet) consistence.

"b) - Umbric Gleysols (Gu)

‘These soils 'have been developed ' from quaternary
‘sediments and found on the flat terraces. They are
~poorly to ~'very poorly drained due “to its flat
topography, permanent high water table and weakly

“developed ,dralnage system. The- tOpSOllS are deep,
black. (10YR~ 1.7/1) to brownish black (10YR 2/3) in
matrix color, sandy loam to silty loam in texture, weak

granular and have non-sticky to slightly sticky and
“non-plastic to slightly plastic. {wet} consistence. The
subsoils are yellowish brown (2.5Y 5/3) to brownish gray
(7.5YR 4/1) in-matrix color, sandy clay loam to clay in
“textore,  weak to moderate angular ‘blocky and have
slightly sticky to sticky and slightly plastic to
plastic {wet) consistence. The effective soil depth is
‘moderately deep and typically “thick, white sandy
sediments underlie ' below 50-90 c¢m from the ground
surface. '

{(4) Podzolic Sbils (P)

These soils "have been derived from - quaternary sediments
through weathering and leaching. They are mostly found near - the
edges of .the terracés and on the escarpment slopes where  the
land ‘are gently sloping or slightly undulating. The soils -are
well to somewhat poorly drained and have a distinct  argillic B
horizon within 125 cm from the ground surface. The effective
s0il depth is moderately deep to deep and the texture .is medium
in the topsoils and rather finer in the subsoils. The soil color

varies dependlng on ‘its drainage condition. These scils are acid
(pH 4.8-5.5) and are low to very low in available nutrients.
They typically overlie white, quaternary sandy sediments found

below 75-125 cm from the ground surface.

Théy'ére subdivided into following two sub-groups:

ITYI-7



a) Umbric Podzolic Seils (Pu)

The. top501ls are black (10YR 2/1) to brownish black
(10YR. 3/2) in matrix color, loawm to clay loam textured,
weal angular or. subangular blocky and have non- -gticky
to sticky .and non- plastic to slightly - plastic (wet)

'jcon31étence. The subsoils are .grayish brown (7.5YR
5/2) to brlght yellowish ‘brown (10YR 6/6) in matrix
color, c¢lay loam . to qllty clay in texture, moderate

‘angular or subangular blocky and- sticky and plastic
{wet) consistence. . They are moder&tely well to somewhat
poorly drained and have umbric A ‘horizon.

b) Humic'Podzolic Soils (Ph) :

The topsoils are dark brown (10YR  3/4) to olive brown
(2.5Y 4/4) in matrix color, sandv loam to loam in
texture, structureless or weak subangular blocky and
have non-sticky to slight sticky and non-plastic to
slightly plastic (wet) oonslstence. ‘The subsoils are
brownish black (7.5YR _3/2) to bright yellowish brown
{10YR 6/6) in matrix rolor, sandy loam to . sandy clay
loam in texture, weak to moderate subangular blocky and
‘have slightly stlpky to sticky and slightly plastic to
plastic {(wet) ‘consistence. . These soils generally have.
organic matter rich horizon Jjust above the argillic B
horizon. '

Soil profile déscfiption of ail observation sites is given
in Table III-9.
1.5.3 Mapping Unit Legend 

Tt is quite difficult to illustrate the locations and
extent of most soils on & map, because many of them are

fractionally dispersed and associated with each other. It
becomes necessary to adoept a special mapping unit illustrating
 the general distribution of wvarious major 80il groups, In the

survey area five mapping units are distinguished by applying the
g0il association system with phy51ograph1c s0il features as its
basement. :

The complete soil mapping unit légénd developed fbr the
survey area with the  'acreage and proportional extent 1is
presented in Table YTI- 4. '

(1} Mapping Unit 1 : Association of DistriQ'Alluviai Sdilé,

Gleyic Alluvial Soils and Distric
Gleysols :

This mapping unit covers the alluvial plains of the Batang
Kumu and Mahato Kiri rivers, The land of this unit is flat to
almost flat with slopes 1less than 2% and is sloping down to the
stream flow direction., The elevation of {the lands varies from 55
m in the southwest to 20 m in the northeast. The soils of this
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unit have been derived from recent alluvial deposits.,: They are
deep, generally clay loam to clay in texture and are somewhat
poorly to. poorly drained., Some. soils are unider the reductive
.eondition throughout = the year and show hydromorphic. properties.
‘Although fertility is low and the soils have a risk  of aluminium
toxicity, they have more favorable phv31cal propertles than the
other soils.. s

- The areas of this unit are most extensively used for crop
production, = though ' half . of. the areas are still under primary
forest, Upland and lowland paddy, groundnuts and maize are
domlnant in thlS area. - :

- This unlt covers 4 800 ha or 16 2 % of the burvev area.

{2) Mapﬁing Unit 2 : Association . .of .:Distric- Cambisols,
S o Umbrie Cambisols ~ and -Umbric - Podzolic

Soils-.

o Thls, mapplng unit widely -extends over the flat terraces
both in- the ‘left and right banks of the Batang Kumu river. The
land of this unit . is flat to almost flat with slopes less than 2%
and is sligzhtly declining toward the northeast. The soils have
‘been - developed” from : quaternary sediments and ‘have a horizon
sequence of A-B-C. The soils are moderately deep to deep and are
somewhat poorly to. poorly drained with persanent high water
table.  The texture varies in . locations ranging sandy loam to
clay. These -soils are generally immature without predominant
morphological characteristics, though some have organic matter
rich uambric A horizon. -  The soils are acid to very acid and are
low to very. low in available nutrients.  Typically thick, white,
quaternary sandy sediments underlie below 60-120 cm from the
ground surface.

The areas of ‘this unit. are ~mostly under primary forest in
the left bank of  the Batang Kumu river, -but in the right bank
some areas have been used. for crop production and rubber
plantation or are left fallow after.rough reclamation.

This uniﬁ.occupies=14,700 ha or 49.5 % of the survey area.

(3). Mapping Unit 3 : Association of Umbric Gleysols, Umbric
: : Camblsols and Gleylo Cambisols

This mapping unit exists . on the'_tertaoes. - The land w1th
these =so0ils is fldt or slightly depressed  and the drainage
condition is poorly to very poorly. The soils are influenced by
permanent high water table and/or prolonged stagnant water from
by heavy rainfall, and some show hydromorphic properties within
100 cm from the ground surface. The topsoils are  very dark
colored, thick and are rich in  organic matter. A peaty layer
has been formed and accumulated with a thickness  of 10-15 cm,
where surface drainage is very poorly. Typically the soils
overlie white quaternary sandy sediments found below 55-100 cm
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from the ground surfaoe.

The areas of thlﬂ unlt are moqtly under prlmary forest, but
in the transmigration areas in the Batang Kumu right bank, some
have been used malnly for paddy cultlvatlon in the ralny geason.

Thls unit occuples 3 800 ha Sr 12.8 % of the survey area.
{4) Mapping Unit 4 :  Association of Gleyic -Alluvisal Soils,

S Umbric Gleysols and Umbric Cambisols -

This mapping unit is observed at the foot of the terraces,
which are subject to submergence by -the excess water . draining

from the terraces. The soils -of this unit have been developed
from alluvial deposits derived from the adjacent terraces or from
quaternary sediments. They are moderately deep to deep and are

poorly drained. The texture is variable, from sandy loam to clay
with very dark colored topsoils and grayish colored subsoils.
The soils have been influenced by high water ‘table and/or
periodical stagnant water by  flooding and . heavy- ralnfalls, and
some show hydromorphlc propertles w1th1n 100 om from the ground
surfaee. . . : ' - o

They - are mostly under pr1mary forest The ralnfed crop
ou1t1Vat10n is also practloed in the limited area.

This. unlt covers 600 ha or 2 0 % of the survey area.

(5) Mapping Unit 6§ : Association of . Distric Cambisols,
Umbric . Podzolic . Soils and  Humic
Podzolic Soils :

This mapping unit exists on or near the edges of terraces
and on the escarpment. The lands of this unit are gently sloping
to sloping, and in.- the southwestern and northeastern parts of the
survey area they are gently- undulatlng.* The soils have been
derived from guaternary sediment, with a  horizon  sequence of
A-B-C, moderately deep to deep and aré'well to somewhat poorly
drained. The topsoils are black to brown in matrix color and are

sandy loam to clay loam textured. The subsoils are yellowish
brown to grayish brown in matrix color and are ~sandy loam to
sandy clay textured. Fertility is extremely Jlow. The deeper

subsoils consisted of white, quaternary sandy sediment are found
below 75-135 cm from the ground surface. :

Most of these soils - are still under prlmary forest though
some areas are used for rubber plentations or upland crop
cultivation. ' . . ' I

This unit occupies 5,800 hé or 19.5 % of thé survey area,
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CHAPTER 2. LAND SUITABILITY CLASSIFICATION

2.1 “Géneral

~The land suxtablllty classlflcatlon follows the pr1n01p1es
of the FAO system and the “eriteria . by; the Boil Research
ITnstitute, Bogor (TOR No. 56b/1982) with some modification. The.
lands were assessed in terms of their relative suitability for a
speclflc type of use (potentlal land qultablllty) . The Batang
Kumu JIrrigation Project aims at increasing crop production,
especially rice, under 1irrigated condition as described in
APPENDTX IV.- ' ' -

In the FAG system, +the land suitability for each specific
utilization type . is classified into 5 classes reflecting degdree
of suitability or of. llmltatlons, i.e. 81 (highly “guitable), 82
{moderately qu1table), 53 (marglnally suitable), NI {currently
unsuitable) and NZ_(permanently unsuitable}.

The summary description of each class is as folloWs:
81: nghly Su:table Land -

The land which is expected to be hlghly productive for
the defined wuse and to have high enough benefits to
justify the capital and recurrent costs required for
the development and crop production. There are no
limitations that will reduce crop yields or increase
‘recurrent costs for the production or soil and land
.conservation.

' 82: Moderately Suitable Land

The land so clessified into this land grade could be
expected to be moderately productive for the defined
" use and or yielding : moderate benefits, which would be
sufficiently high to justify the required capital and

recurrent farm inputs. There are moderately severe
~limitations likely to reduce crop yield and/or increase
recurrent’ costs for the crop production - and

conservatlon.
S3: Marglnally Su1tab1e Land

The_landr whlch is expected to have a low productivity
for the defined use, while its benefits would be enough
to Jjustify  the capltal cost and the recurrent farm
inpute.. There are limitations which in aggregate are
sufficiently severe - to reduce crop - yield "and/or
increase production cost and conservation cost,
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Ni: Currently not suitable

The land has very severe limitations which cannot be
corrected with existing knowledge- - at currently
acceptable cost, and is precluded from sustained use of
the land in the given manner, :

NZ: PermanEntly not suitable

“The land has very severe limitations so as to preclude
any possibilities of successful sustained use of the
land in the given manner.

2.2 Specification for Land Suitability Classification

In the land suitability classification, the f@llowing
factors were used to. place land in any given . class and
sub-class: ' ' ' C '

effective s0il depth
topscil: texture (0-30 cnm)
permeability of subsoil/l

{(4) gravel contents of topsgoil
{5} water helding capacity/2

3 so0il fertility
7} - soil reaction _

) so0il chemical hazard
{9)  slope and land form
{10) micro-relief

11} soil eredibility/2

2) drainability
{13} fregquency of flood hazard
{14} salinities ' : '

_ These specificationé of the land suitability . classification
are outlined in Table 111-5 and expiained as follows:

{1} Effective Soil Depth

Effective so0il depth is defined as the soils to be usable
for crop production and the depth up to bedrock, hard = pan, sandy
layer or gravel layer in which plant roots can not penetrate.
This effective 80il depth is mainly +the limiting factor on
rooting of crops for paddy rice cultivation, while in case of
upland crop cultivation under irrigated condition, the soil depth
is not only the limiting factor on rooting but ailso the factor on
soil-water management such as irrigation and drainage operation.

e e et e e v et = b T ot e —_——

/1 : factor for paddy only
/2  factor for upland crops
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{2} Topsoil Texture

“Topsoil texture  ciig clogely - correlated to ‘the . land
_su1tﬂb111tv for .. germination - of . seeds ‘and initial root
‘development of the young ‘seedlings, and  also for assessing the
land tillability or arability.  Generally, sandy soildg are easier
to plow but have difficulties in/puddling and construction of
ridge.

{3) Permeab111ty of Subsoll

ThlS factor i -the b331s for-‘ determining = the lahd:

suitability for ~maintaining surface water for paddy cultivation
and to assess. the drainability of land.  The permeability is

interrelated - ‘with ‘percolation rate ' and - is affected by high
groundwater table in practice, i.e. the percolation losg 1is low
where the groundwater table is high even if the permeabilitv is
‘high. Permeability of subsoils in. the survey area 13 moderate to
slow as shown in Table TIII-6.

{4) .Gravél Content of Topsoils - L -

“This factor - is expressed by the percentage of the exposed
surface area of gravel 1in  the soil profile and reflects the
workability and/or tillability of soils.

{5} Water Holding Capacity

Water  holding :capacity, -also sometimes .termed available
‘water capacity, is defined' as the volume of " water.that can be
retained in the so0il and that - can be absorbed by plant roots.
This factor is only &applied for .. upland crops ' and used: for the
assessment of wet or drought injury of crops. WHC of the soils
in the survey area is estimated moderate to hlgh as presented in
Table III—:. :

{6) Chemical 8011 Fertllltv

ThJS factor is the land guality for determining crop
product1v1ty. It is evaluated by the contents of available
nitrogen and phosphate, and exchangeable bases such as Ca, Mg
and K in combination .with the cation exchange capacity and the
base saturation. Interpretation of data on CEC {(Cation Exchange
Capacity) is particularly important in predicting soil fertilizer
response as well as providing a guideline to the present nutrient
level, although the 1mp0rtancp is somewhat reduced in flooded
conditions, : '
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(7Y Soil Reaction {8o0il pH)

Soil “reaction or. pH is - an important indicator of soil
nutrient availability and base status. .. Special consideration is
given to - paddy as the flooded condition:.or paddy field will tend
to incresse pH on acid soils ‘and even strongly acid soils are
acceptable. : ' : ' c o

{8) Soil chemical hazard (Aluminium Toxicity)

‘Aluminium is an important element detrimental to plant
growth because it fixes soil phosphate, a primary element, in a
form unavailable to plants and because it directly inhibits root
growth. ' The risk . of aluminium ‘toxiecity 1is evaluated by the
percentage of exchangeable : sites occupied - by eéxchangeable
aluminium, : '

(9) Slbpe and Land Form’

This factor is the essential basis for evaluating the
suitability + of land for irrigated agriculture particularly for
gravity irrigation because it dis closely related +to the land
development cost. : i '

(10} Micro-relief

Micro~-relief can be a big physical’ constraint . for
irrigation development. So as to properly operate uniform water
distribution to the. farm plots and to smoothly drain out the
excess surface water, land grading or leveling would be required
in certain degree. The degree of micro-~relief is expressed in
the average difference in height between low and high spots.

(11) Soil Erodibility Factor

This factor (so called _K factor) reflect a cdmbination of
many s0il characteristies of which texture quality of the

surface scils, contents of organic matter, structure, soil
permeability coefficient and contents of coarse fragments are
the esgential element. " Erodibility class of the soils in the

survey area is roughly estimated medium to low,

(12) Drainability

This factor 'is .determined baséd on the observation of

certain direct or indirect evidences of  drainage, The
drainability of the land is affected by several factors such as
permeability, groundwater table, topography, ete. Flat and/or

depressed land are +the topographic c¢constraints in drainage
improvement program.
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(1%) Prequencv of Flood Hazard

Floods hav1ng deep depth and  intermittent or sheet
flooding which may. cause damages to the land, crops and
infrastructure facilities, are a strong limitation, if -occurring
frequently.. The clags of . this factor ig determined by its
frequency«. L : S

(14) Qallnltv

Fxcesslve galts - hinder orop > growth; not 'only by toxicity
effects, but by reducing watetr availability through the action of
osmotiic pressure and by unbalanced nutrient uptake. The salinity
of soils is assessed - through measuring the electrical
conductivity of the saturation extract (ECe).

2.3 DLand Sujtability Classification

The . land Ssuitability  class is determined as the lowest
class of the factors mentioned in the previous section. In this
study the lands are - assessed in- terms of their ‘potential
suitability for paddy and wupland crops cultivations under
irrigated condition and for perennial crops under rainfed
condition, '

The following assumptions have béen'made:

= the optimum amount of water can be supplied for all
areas covered by the irrigation system.

- the amount of fertilizers ~applied will be increased
through the introduction of technical farming practices.

- the large volume of earth movement required for land
leveling will be restricted Dbecause thick sandy subsoil
is present at a rather shallow depth,.

Suitability evaluation of each soil mapplng unit is shown in
Table II1-8. Land suitability classification maps are presented
in Drawings III-3 and I1I-4.

{1) Land Su1tab111tv for Paddy

- The results of soil analy51s indicate that the soils in the
survey area are acid and have low to very low natural fertility.
These unfavorable soil characteristics, however, would be changed
under ' paddy cultivation, i.e. the flooding <condition would
increase soil pH to an optimum level, and '~ the availability of
most essential plant nutrients and . the +total nutrient
concentration are increased through atmospheric nitrogen fixation
by azotobacter and blue green algae, from decreased losses due to
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leaching and by additien from irrigation water.. The land
suitability for paddy in the survey area was made con51der1ng the
matters above, and is ola391i1ed as -shown below:!

(2)

s82tdf Lands  -on the .alluV1al plaln belong'3to' this

suitability subeclass.. They are moderately suitable
for paddy cultivation. The degree of micro relief,
the somewhsat poor - drainage condition -and the
frequency of flood hazard are moderate llmltatlonq

83t Lands of this unit are marg;nally] sultable for
paddy cultivation. “The... high degree - of  the
micro~-relief is a severe. limitation and the land
require leveling to a certain degree. The:  moderate
permeability is another big :limitation, though the
present drainage condition of the lands is 'at a
desirable level due to the high groundwater table.

This suggests the necessity of careful water
management. : . :
Nitd Lands of this' unit are currently unsuitable for

paddy due to - rather steep topography = and - the
moderately to well-drained condition. a ' .

(Unit ha;)
Land 8011 mapplng Right Left
suitability unit bank . bank .Total
g2tdf i 800 4,000 4,800
83t 2,3,4 7,900 11,200 19,100
Nitd 5 i,300 4,500 5,800 .
Total 10,000 19,700 29,700

Land Suitability for Upland Crops.

S3n ' Lands of tﬁis unit  are marginally suitabie For
upland crops due to the poor soil fertility.,  All
plant nutrients . must be supplied " through
fertilizers, and the soil acidity musi be reduced -

S3nc Lands of this wunit are mérginally gsuitable for
upland crops due to the 'poor soil chemical
properties. The soils have the' need for heavy
fertilizer application, and have the risk of

aluminum toxicity under acid conditions, These
‘lands extend over alluvial plains. .

S3nd Lands of  this wunit .are marginally suitable for

upland crops due to the low soil fertility, and the
somewhat poorly drainage condition.
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(3)

S3nt

Lands of this unit are marginally suitable for the

“eultivation of wupland crops. The lands have

undulating to gently rolling relief and due to
their physzical properties they ' are susceptible to

- erosion,. The 1ow fertility ‘estatus of ~the soils is

N1d

Land
‘suitabi

83n

- 83na.

S3nd
83nt
Nid

——— e i -t

an additional seévere limitation.

Lands ‘of . this unit are currently not suitable due
to the very ‘poor drainage condition especially in
wet season, which cannot be corrected at currently
acceptable . cost, The extréemely  gentle slope
gradient, permanently high groundwater table as well
as the sandy subsoil would make drainage improvement

© difficult.

{Unit ha)

S0il mapping Right Left
lity Counit bank ~ bank Total
2 4,800 9,900 14,700
1 800 4,000 4,800
4 : 100 6500 600
5 1,300 4,500 . 5,800
3 3,000 800 3,800
16,000 19,700 29,700

Land Sui

83n

S3nc

S53nd

Ve

Nld

e mm e e it e e P e r = e e TEY T mA AL A e A mE L mm e R ET R e e A e ke i

tability for Perennial Crops

‘Lands of this ‘unit are marginally suitable for

perennial crops due to the poor soil fertility. In
order to. increase the crop productivity, all plant
nutrients must be supplied through fertilizers, and
the so0il scidity must be reduced

Lands of +this unit are marginally  suitable for
perennial c¢rops due to the poor soil chemical
properties. The so0ils have the need  for heavy
fertilizer application, = &and have the risk of
aluminium toxieity under sacid condition. . These
lands extend over alluvial plains.

Lands of this wunit are marginally suitable for
perennial crops due to the low soil fertility, and
the somewhat poorly drainage condition. :

Lands of +this unit are currently not suitable due
to the very poor drainage condition, which cannot
be  corrected at currently acceptable wcost. The
extremely gentle slope gradient, permanently high
groundwater table as well as the sandy subsoil
would make the drainage improvement difficult.
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_ L'a;nd_ ‘Soil mapping Right Left )
suitability sunit bhank bank Tota _
$3n 2,5 6,100 14,400 20,500
$3nc 1 800 4,000 4,800
$3nd 4 100 500 600
N1d 3 3,000 800 3,800
Total 10,000 19,700 29,700
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CHAPTER 3. CONCLUSION AND RECOMMENDATION

The soils in the survey areas are quite deficient in the
essential nutrients, such. as nitrogen, phosphorus and potash,
acid to ‘very acid throughout the’ profile,  and ‘are poorly
drained, In order to realize the profitable farming, rather
high capital investment and recurrent cost will be required for
the land reclamation, drainage improvement and crop production.

Paddy cultivation under irrigation 1is widely adaptable to
soil ehvironments and is recommendable as the land use type for
the survey area, taking into consideration of +the poor soil
properties stated above. ' ' '

~ Regarding the shitébility'df'ﬁhé land for uplénd crops, the
quality ‘is “estimated to be lower ‘than that  for paddy from

economical and _techhical " points of . view, Poor internal and
external drainage, acid soil reaction and high content of
exchangeable aluminium will prevent their vigorous growth.

Proper liming can raise the soil pH to a optimum level in a
short. period and, at the same time, contribute to prevent Al
toxicity. In Southern Sumatra, =a rate of one ton/ha burned
limestone has bheen adequate to sustain crop production on the
soils with pH's (KCl) below 4.0 and low level of exchangeable Ca
{< 1.0 me/100g so0il)%!, This amount of lime become'a standard to
the survey area, -though the requirement .should be determined in
detail'in "a field trial. Anyhow, in order to find_out-the most
rational and profitable = procedures for the upland crop
cultivation, a pilot farm is recommended in the area in:advance
of the introduction of upland crops.

: Meanwhile, on the terraces sandy sedimeht exists at shallow
depth and the land has irregular micro-relief. This suggests
that field plot will be limited to a small size and that specisal
attention should be paid to land clearing, grading and leveling
works so as not to expose the sandy subsoil.

¥1: Source: "Crbppiﬁg Systems to Preserve Fertility of Red-Yellow
Podzolic Scils in Indonesia”" by J.L.McIntosh et al.
International Symposium on Distribution, _
Characteristics and Utilization of Problem Soils,
TARC, 1981
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Table III-2 DESCRIPTIVE

CRITEIRA OF SOIL CHEMICAL QROPERTIES

ltem Very low - Low Moderate - High  Very high
C (%) <100 1.00- 200 201 -3.00 3.00 -500 > 500
N (%) “< 010 010 -020 021 - 050 051 S 075 >075
CIN | <5 5 - 10 i1 - 15 16-25  >25
PoOs5 HCl 25 % (mg/100g) < 10 10 - 20 21 - 40 41 - 60 »60 .
PoOs Bray | {ppm) - {-10_' 10 - 15 16 - 25 26 - 35 _":'- 35
P20Os Olsen  {ppm) <10 10 - 20 21 - 40 41 - 60 > 60
KoO HCI 25 % (mg/100g) < 10 10 - 20 21 - 40 41 - 60 > 60
CEC (me/100g soil) <5 5-18 17 - 24 25 - 40 > 40
Exchangeable Calion :
K (me/100g) < 0.1 0.1 - 02 03-05  06-10 »1.0
Ca (rﬁe/ioOg) <2 2.5 6 - 10 i1 - 20 > 20
Mg (me/100g) <04 04 -1.0 i1 - 20 21-80 >80
Na (me/100g) < 0.1 0.1 - 0.3 0.4 - 0.7 0.8 - 1.0 > 1.0
Base Saturation (%) < 20 20 - 35 36 - .50 51-70  »70
Alurhinium Saturation (%) < 10 10-20  21-30 31 - 60 > 60
EC (mmhosfcm). <1 1-2 2-3 3.4 >4
| Very acid  Acid  Somewhat acid  Neutral Somewhat alkaline _ Alkaline
pH (HoO) <45 45-55 56-65 . 66-75 7.6 - 85 > 85

Source : Pusat Penelitian Tanéh, Bogor (S.oil Hesearch Ins’i.ituie)
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Table IIT~3

‘INDONESIAN SOTL’ CLASSIFICATION SYSTEM CORRELATED
WITH FAO/UNESCO AND USDA SOIL TAXONOMY SYSTEM

Dudal:&:Soepr?ptO“.
harjo (1957, 1961)

- Modified D/S .

system_(l978/1981)

FAO/UNESCO

(1974)

USDA Soil _
Taxonomy (1975)

1. Organcsol
2. Litosol

é. Aluvial
4. Regosol

. Renzina

. Grumusol

Andosol

. Podsolik Coklat
Podsolik Coklat -
Kekelabuan: :

B2 R B W

10. Brown Forest Soil -

11. Latosol
12, :

13, Podsolik Merah

Kuning

14. Mediteran Merah
: Kuning
15, Podsol

16. Padsol Air Tanah
17. Laterit Air Tanah

A8. Glei Humus

19. Glei Humus Rendah
20. Hidromorf Kelabu
21. Aluvial Hidromorf
22. Planosol

- Orgaﬁosol
- Litosol
- Ranker

_ = Aluvial

- Kambisol
- Regosol
- Kambigol

- - Renzina

- Grumusol
- Andosal
- Andosol
- Podsolik

- Kambisol

- Kambisol
- Latosol
- Brunizem
- Nitosol

— Oksisol

- Kambisol Molik/
Brunizem Molik

- Podsolik '

- Mediteran

- Podsol

- Podsol Humik

= Oksisol Gleiik/
- Plintik

~ Gleisol Humik

- Gleisol '

- Podseclil Gleiik

~ Gleisol Hidrik
- Planosol

Histosol
Litosol
Ranker

Fluvial -
Cambisol
Regosol
Cambisol
Renzina
Vertisol
Andoscl
Andosol
Acriscol

Cambisol
Cambisol
Cambisol
Cambisol
Nitosol

Phaeozem

Ferralsol
Greyzem /[
Chernezem
Acrisol

Luvisol

Podsol
Humic Podsol
Plinthic
Ferralsol

- Gleysol

Gleysol
Gleyic Acrisol
Fluvisol
Planosol

Histosol
Entisol
Lithic}
Sub Group
Entisol
Inceptisol

- Entisocl

Inceptisol

“Rendell
-Vertisol

Inceptisol
Inceptisol

“Ultisol

. Inceptisol
Inceptisol
Inceptisol

Inceptisol
Ultisol

"Alfisol
- Mellisol

Oxisol

Mellisol

Ultisol
Alfisql

Spodosol

- Spodosol
-Aquex

_Aquept

Aquept
Aquult.
Hydraguent
Agualf
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Table ITI~-6 PEAMEABILITY OF THE SOILS IN THE SURVEY AREA

Observation

Class

WPP XM Pasir Pangarayan, Propinsi Riau, 1981

Universitas Barawuaya

Permeability class

. Very slow

Slow

. Moderately slow
. Modsrate

. Moderately rapid
. Rapid

. Very rapid

CNO U S WD

{cm/hr)
<012 -
0.12 - 0.50
0.50 - 2.00
2.00 - 8.25
6.25 - 12.50
12.50 - - 25.00
> 25.00

TIT-26

Soil name

Ad
Kg:
Of :
Kd :

Kh

Soil mapping  Depth Permeability
site unit {m) (cm/hr)
TP 4 5 2.0 1.73 3
TP-5 2 1.0 1.87 3
TP 5 2 1.3 0.21 2
TP 6 3 1.3 0.39 2
. TP 7 3 1.2 0.88 3
TP 8 1 1.0 1.86 3
TP-10 2 1.6 : 0.02 1
Source : JiCA study, 1988
Remarks - Results of field permeablllty test
"Soil Permeability {cm/hr)
. Association 0 -30cm class 30 - 60 cm class
Ad-Kg 10.67 5 023 - 2
“Of-Kh 10.18 5 ‘2.36 4
~ Kd-Kh 2.93 4 3.91 4
Kd-Kh 18.88 6 10.67 5
Kd-Kh 15.06 6 10.05 5
Kd-Ph - 20.87 6 5.52 4
Ph . 8.03 5 0.40 2
Source ; Survai dan Pemetaan Tanah Semi Detail Daerah SKPE & F

Distric Alfuvial Soils
Gleyic Cambisols -
Fibric Organosols
Distric Cambisols

h : Humic Cambisols
Ph :

Humic Podzolic Soils



‘Table III-7 BSTIMATION OF WATER HOLDING CAPACITY OF THE SOILS

Mapping  Depih Total ~ Waler content (%) AWG  Bulk  AWG

- Unit (em) Porosity. pF 2.54 pF4.2 (%) density {cm/m) Class
: s (%) L ' (g/ce)

A 0 - 30 .57.26 40.03 829 31.74 1.06 336 3
e~ 80 - 60 7 63.78  34.99 19.32  15.67 0.2 144 2
Po ~ 0 - 30 78.15  37.89 9.01 28.88 0:52 15.0 2
30 - 60 76.42  42.88 8.91 3397 0.58  19.7 3

po 0'- 30 - 47.92 30.61  -14.00  16.61 1.25 208 3
30 - 60  48.74  25.64 11.35 1429 127 181 3

P2 0 - 30 75.22  33.14. 11.22 2192 057 125 2
30 - 60 = 7451 . 35.36 18.76 1860 0.62 115 1

P2 0 - 30 69.44  27.34 9.12  18.22  0.77 14.0 2
30 - 60 ° 60.28  26.53 10.40 16.13 1.07 17.3 2

P8 0 - 30 6208 29.36  13.25 1611 091 147 2
30 - 60 55.47  30.88 15.42 1546 114 176 2

uz 0 - 30 62.25 40.14 21.59 18.55 0.86 16.0 2

30 - 80 63.16 53.14 . 31.14 22.00 0.94 :20.7 3

Source : Survai dan Pemetzan Tanah Semi Detail Daerah SKP E & F WPP XII
PasirlPangarayan, Propinsi Riau, 1981, Universitas Barawijaya Malang

Soil Mapping Unit A : Distric Alluvial Soils and Gieyic Cambisols

' - ' Po : Fibric Organosols and Histic Cambisols
P2 : Distric Cambisols and Histic or Humic Cambisols
P3 : Distric Cambisols and Humic Podzolic Soils
U2 : Humic Podzolic Soils

AMC (%) = WC (pF 2.54) - WC (pF 4.2)
AMC (em/m) = AMC (%) x Buik density

Class of AMC {erm/m)

1 Low <12.0

2 Moderate 12.0 - 18.0
3 High > 18.0
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Table I1I-8

Seil Mapping Unit 1

SUTTABILITY EVALUATION OF SOIL AND LAMD (1/5)

Association of Distric Alluvial Solls, Gleyic Alluvial Solls
and Distric Gleysols O

With Project

S3n

Limitting factor Symbol Without  Projact Improvement
' ' p U T by thé project P U T
1 Effective Soil Depth s st 81 si si st St
2 Top Solf Texture s 81 s1 81 st .s1 81
" 3 Permeability .of Subsoll s ‘g2 - - Actumulation of $1 -
. . : silt by irrigation
water
4 Water Holding Capacity s . s2 o s2 s2 s2
& Gravel Contentin Top Soit 5 81 S$1 $1 St s1 S1
& Soil Fertility n s3 N1 s3 Application of st 83 83
fertilizers and manure
7 Soil Reaction (pH) a s2  s2 82 Saturated with 81 (S1) (51)
irrigation . water
(paddy) and
" lime application
8 Aluminium Saturation ¢ s2 Nt oS3 -do - s1 83 83
9 Slope and Land Form t s1 St 1 81 81 si
10 Micro-reliet 1 82 - - s2 -
11 Erosibility e . s2 82 . sz s2
12 Drainabitity d s2 - 83 S3 Drainage $2 s2 $2
: improvement
13 Frequency of
Flood Hazard f S2 §2 s2 52 -
14 Salinities % 81 81 51 81 51 51
Land Suitability Class Nine S3ned S2idf  S83nc S3ne

Remarks :

St : Highly suitable

$2 : Moderately suitable
$3 : Marginally suitable
N1 : Guirently not suitable

11728

P : Paddy, U :Upland crops, T : Perennial crops



Table I1III-8 SUITABILITY EVALUATION OF :S0IL AND LAND (2/5)

Soil Mapplng Unit : 2

Assoclatlon of Distrlc Cambisols, Umbric Camblsols and Umbrle Podzolic Solls

Without Project

With Projoct

Lmitting tactor ' "~ Symbol Improvement
: S P: V) T by the project P U - T
1 Effective Soil Dépth 8 82 s2 82 52 g s2
2 Top Soil Texture s sz s2 82 sz sz s2
3 Permeability of Subsoil - s s2 - - Accurnulation of 81 - -
silt by lrrigation
water
4 Water Holding Capacity s - sz s2 s2 s2
5 Gravel Content In Top Soil s s1 81 81 81 51 81
6 Soil Fertility A $3 Nt 83 Application of St 83 S3
: : fertitizers and manure
7 Soll Reaction {pH) a 4 52 52 Saturated with irri. 51 52 s2
N water {paddy) and
lime application
8 Aluminium Saturation c St s1 s1 81 S1 51
9 Slope and Land Form t 81. 51 51 5t 81 S
10 Micro-reliet t 53 - 33 -
11 Erosibility o ' sz s2 - sz w2
12 Drainability d s2 83 83 ' Drairiage $2 sz 82
improvement
13 Frequancy ot
Fiood Hazard f 51 51 31 Si
14 Salinities X S1 81 St S1 St 51
land suitability class S3nt . Nin  83nd $3¢ $3n  S3n
Remarks : P : Paddy, . VE Upland 6rops. T+ Perennial 'érops

S1 : Highly suitable
52 : Moderately suitable
$3 : Marginally suitable

N1 : Currently not suitable
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Table ITI-8

Soll Mapping Unit 1 3

SUITABILITY EVALUATION OF SOIL AND- LAND (3/5)

Assaciation of Umbric Gambisols,Gleyic Gambisols and Umbric Gleysols

Limit.tir‘ig factor - Symbol ‘Without project Improvamant .. .. With. Project
. P U T by the project P ) T
1 Efiective Soil Dapin s s2  s2 82 .82 82 s2
2 Top Soil Texture s 82 52 s2 52 - 82 52
3 Permeability of Subsoil $ 82 - - Accumulation of st -
silt by irrigation
water
4 Water Holding Capacity s - s2 2 s2 52
5 Gravel Content in Top Soil s 31 s1 St 51 51 - 5t
& Soil Fertility n. 33 N1 53 Application of St 83 - . 83
fartilizers and manure
7 Soil Reaction (pH) a S2  $2 82  Salurated with irri. . - S1 s2 82
~ water {paddy} and
lime application
8 Aluminium Saturation c 51 S S1 51 S1. S
.9 Slope and Land Form t s1 Si S S ‘81 Si
10 Micro-ralief H S3 - 33 -
i1 Erosibility e 52 52 s2 82
12 Drainability d 53 N1 N1~ Drainage 51 N1 N1
improvement
i 3 Frequency of
Flood Hazard f $1 51 Si 51 -
14 Salinities % S S1 31 51 St . st
Land suitability class S3nid. Nind  Nid 83t . Nid Nid
Remarks : P : Paddy, U : Upfand crops, T: Perennial. crops .

$1 : Highly suitable
52 : Moderately suitable
53 : Marginally suitable

N1 Gurfeplly not suitable

TT1-30



Table III-38

Sol! Mapping Unlt : 4

SUITABILITY EVALUATION OF SOIL AND LAND  {(4/5)

Aséoolatlon of Umbrle Cambisols, Glayle Alluvial Solls and Umbric Glaysols

~ Limitting  factor Symbol Without Project Improvement With_Project

: P U . T hy the project P U T
1 Effective Soll Dapth 8 82 82 = 82 : 82 g2 s2
2 Top Soll Taxture s 52 s2 s2 52 g2 s2
3 Permeabiiity of Subsoil 8 52 - - Accumulation of 51

' silt by irrigation
water

4 ‘Water Holding Ca;:;acity s - 52 s2 - 52 se
5 Gravel Content in Top Solt s st 81 St st 81 51
6 Soll Fertility n s3 N1 - $3 Application of © §1  S3  §3

7 Soil Reaction {pH)

fertilizers and manure

a 52 52 G2 Saturated with irri. Si (S1)y (81)
: water {paddy) and
lime application

8 Alurminibm Saturation c 1 3 Si 1 S S
9 Slope and Land Form t St Si 81 Y S1 S1
10 Micro-ralief t s3 - - sa - -
11 Erosibllity e sz sz - s2  s2
12 Drainability d $3 Nt N1 Diainage st 83 ss
: improvement
13 Frequency of
Flood Hazard t 51 51 - 51 81 -
14 Salinities X S1 51 81 | S1 Si 51
Land suitability class S3ntd Nind  Nid | §3t  S3nd  S3nd

Remarks : P : Paddy, .

U : Upland -cmps, T Perenﬁial crops

S1 : Highly suitable

52 : Moderately suitable
$3 : Marginally suitable
N1 : Currently not suitable
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Table III-8 SUITABILITY EVALUATION OF SOILL AND LAND - {5/5)

Soll Mapping Unit : &

Assoclation of Distric Cambisols, Humic Podzolic Soils and
" Umbrle Poadzolic Solls

After the ij‘ect

_improvement’

“Limiiting tactor Sy:ﬁbol Prasant_conditlon
' ' P U T by the project P U T
1 Effective Sail Dapth s 52 sz s s2 sz s2
2 Yop Soll Texture s g2 g2 82 s2 82 s2
3 Permeability of Subsoil - 5 32 - Accurmulation of 51 -
silt by irrigation
waier
4 Water Holding Capacity s - 52 52 - 82 2
5 Gravel Content in Top Soil s Si 81 51 Si S 51
8 Soil Fertility ' n $3 N1 s3 Application of s1 83 63
fertilizers and manure
7 Soil Reaction {pH} a 82 82 §2 Saturated . with irri. 51 {(S1) (81}
water (paddy) and
ime application
8 AEuminiurﬁ Saturation c S$1 51 S 1 St St
9 Slope and Land Form t N1 83 s2 N1 53 52
10 Micro-relist t 83 - - 53 - -
11 Erosibility 2] 52 82 g2 52
12 Drainability d M S 81 N1 St 51
13 Frequency of
Flood Hazard I 5t $1 - St 51 -
14 Salinities X st St 81 st St Sl
" N1td  83nmt 83n

Land suitabiiily claéé

Nitd  S3at 83n

Remarks : P : Paddy, U :Uspland crops, T : Perennial crops

$1 : Highly suilable

52 : Moderately suitabla
53-: Marginally suitable
N1 : Currently not suitable
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Table III-9 .SOIL PROFILE. DESCRIPTION (1/49)

Profile Number
S50il Classification
&. Indonesian system

b. FAC

Location

Physiography

Slobé

Veéétaﬁioﬁ or Land Use
Drainaée Conaition

Groundwater Table

Profile DeSCriptiOn.

Depth {(cm)

Umbric Cambisél;
Humic Cambisols

7T km ﬁest of SKP D DU
Terrace

Flét

Primary forest

Somewhat poorly

Description

0 0 -8 Organic matter

Aj. 8 - 29 Black .(10YR2/1); sandy clay loam:
structureléss crumb; loose when moist, non-
sticky when wet; many micro pores, few medium
and macro pores; many fine and coarse roots;
clear smooth boundary; pH 5.3 '

By 29 - 37 Grayish yellow brown (10YR5/2); sandy clay

: loam; structureless crumb; :loose when moist,

mon-sticky when wet; many micro pores, few
medium and macro pores; common coarse roots;
gradual wavy boundary; pH 5.6

B> ' 37 - 85. . Bright yellowish brown (10¥YR6/8); sandy clay
loam; structureless crumb; loose when moist,
non~sticky when wet; many micro pores, common
medium and macro pores; few coarse roots;
clear smooth boundary; pH 5.6

C 85 - 120 Light gray (10YR8/1):; sand; loosa; non-sticky
angd non-plasticivy .
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Table 1II-9 SOIL PROFILE DESCRIPTION (2/49)

Profile Number

Soil Classification

a, Indonesian system
b. FaO

Location

Physiography

Sleope

Vegetation ox Land.Use
Drainage CQndition

Groundwater Table

Profile Description

pistric Alluvial Soils
Distric Fluvisolé-

1 xm South of SKP C DU
Terrace

Elat

Forest

Poorly

Description

Depth {(cm)
0 0 -5
Ay 5 -~ 14 .
Cy 14 - 44
Cy 44 - 120

Orgénic matter

Brown {10YR4/4) woist; silty clay; weak fine
blocky; sticky and plasticity when wet, loose
when moist; many micro pores, -few medium
pores; many fine roots, common coarse roots;

‘gradual smooth boundary; pH 4.8

Yellowish brown (10YR5/8) moist; silty clay
loam; moderate medium blocky; very sticky and
plasticity when wet, £irm when moist; common
micro and medium pores; many fine roots,
common coarse roots; gradual smooth boundary;
pH 4.6

Bright browni(?.SYRS/ﬁ) moist; silty dlay
loam; moderate medium blecky; sticky and

.slightly plasticity when wet, firm when moist
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Table III-9  SO0IL PROFILE DESCRIPTION (3/49)

Profile Number

Spil Classification
a. Indonesian system.
. FAO |
Locaticon

Physiography

Slope

Vegetation or Land Use

Distric Cambisols
Distric Cambisols

3 km North of SKP D DU
_Terrace

Flat

Primary forest

Drainage Condition Poorly

Groundwater Table -

Profile Description

Pepth {(cm) Description

0 0 - 9 Organic matter

A, g - 19 Dark grayish yellow {2.5Y5/2); sandy clay
loam; structureless; lcose when moist, non-
sticky and non-plasticity when wet; wmany fine
and coarse roots; clear smooth boundary

By 19 - 33 Grayish yellow brown (10YR6/2); sandy clay
“loam; structureless crumb; loose when moist,
non-sticky and non-plasticity when wet; common
fine roots, many coarse roots; clean smooth
boundary; pH 5.1

B, 33 - 69 Dull yellow orange (10YR6/4); clay loam;
structureless crumb; loose when moist, non-
sticky and non-plasticity when wet; clear
smooth boundary: pH 5.5

B4 64 ~ B7 Dull yellow orange (10YR6/3); sandy clay loam;
structureless crumb; lcoose when moist, non-
sticky and non-plasticity when wet; many micro
pore; comnmon medium and macro pores; clear
smooth boundary; pH 4.9

C 87 - 120 Light gray (10YR8/1); structureless single

grain; non-sticky and non-plasticity:; pH 5.1
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Pable ITI-9 SOIL PROFILE DESCRIPTION (4/49)

Profile Number

Soil Classification
a. Indonesian system
h. FAO

Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition

Groundwater Table

Profile Description

Unbric Podzolic Soils
Humic Acrisols

4 km 8.W, of SKP. C DU
Terrace
Flat
Primary forest

Somewhat poorly

Description

Organic mattex

Brownish black {10YR2/2); sandy loam;
structureless; loose when moist, non-sticky
and non-plasticity when wet; many micro pores,
common mediwm and macro pores; many fine and
coarse roots; c¢lear smooth boundary: pH 5.0

Glayish yellow brown (10¥YR4/2); loam; weak

medium blocky; loose when moist, non-sticky
and slightly plasticity when wet; many micro
pores, common medium pores, few macro pores,

manv fine and coarse roots; gradual wavy

Depth (cm) -
0 0 ~ 13
%Y i3 - 27
Bq 27 ~ 34
Byt 37 - 50
B3 50 - 82
C 82 - 120

boundary; pH 5.1

Yellowish brown (10¥YR5/8): clay leam; moderate
medium blocky; slightly sticky and slightly
plasticity; many micro pores, few medium
pores; many fine roots; gradual smooth
boundary; pH 5.2

~ Bright yellowish brown (10¥YR7/6)7 sandy clay

loam; moderate medium blocky; slightly sticky
and non-plasticity:; many micro pores, common
medium pores; gradual smooth boundary; pH 4.9

Light gray (10YR8/1); loamy sand;
structureless; non-sticky and non-plasticity;
pH 5.1



fable III~9  SOIL PROFILE DESCRIPTION (5/49)

Profile Number

Soil Classification

a. Indonesian systenm
b, FAQ

Location

Physiography

Slope

Vegetation or Land Use
Dréinage.Condition

Groundwateyr Tabile

Profile Description

bepth (cm)

Unbric Podzolic Soils

~Humic Acrisols

8 km North of SKP C DU
Terrace

Flat

Primary forest.

Somewhat poorly

Description

Ay

By

Bot

By

0

13

24 -

33

52

62

13

24

33

52

62

120

Organic matter

Black (10YR2/1); sandy loam; weak medium
blocky; loose when moist, non-sticky and non-
plasticity when wet:; many micro and medium
pores, COmmon macro pores; many fine and

‘coarse roots; clear smooth boundaty; pH 4.8

Yél%owish brown (10YR5/6); sandy clay loam;
modérate medium blocky; loose when moist,
slightly sticky and slightly plasticity when
wet; many micro and medium pores; few macro

pores; many fine and coarse roots; gradual

smooth boundary; pH 5.2

Yellowish brown {(10YR5/6); clay:; moderate
medium blocky; non-sticky and non-plasticity;
many micro pores, common medium pores, few
macro pores; many fine roots, common coarse

xoots; gradual smooth boundary; pH 5.5

Bright yellowish brown (10YR6/6); clay;
moderate medium blocky:; non-sticky and
plasticity; many micro pores, common medium
pores, few macro pores; many fine roots,
common . coarse roots; gradual smooth boundary:

PH 5.3

Light gray (10¥R8/1); sand; structureless
single grain; non-sticky and non-plasticity;
pH 5.3
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pable T1I~9 SOTL. PROFILE DESCRIPTION {(6/49)

Profile Nunber

" Soil Classification

a. Indonesian system
b. Fa0 |

Locatidﬁ

Physiography

Slope

Vegetation or Land Use
Drainage Condition

Groundwater Table

Profile Description

Depth {(cm)

pistric alluvial 5Soils
‘Distric Fluvisols

5 kin $.W, of SKP D DU.
Alluvial plain

Tlat

Primary forast

Poorly

Description

Ay 0 -5

Cy 22

Co 22 - 35

Cs 50

Cy 506 - 70

Cy 70 - 120

Grayish yellow brown (10¥YR4/2); silty clay
loam; weak medium blocky; firm when wet;
CORYAOT micro-and macro pores; many fine roots,
common coarse roots; clear smooth boundary pi
4.2 . Co

Orange (7.5YR6/6-6/8); clay; weak medium
blocky: firm when moist, sticky and plasticity
when wet; many micro pores, few macro pores;
few roots; clear smooth boundary; pH 5.0

Grayish prown (7.5YR5/2); sandy clay loam;
weak medium blocky; friable when moist,
slightly sticky and slightly plasticity when
wet; common micre pores, many macro pores; few
coarse roots; clear smooth boundary; pH 5.2

Dull yellow orange to Bright yellow brown
{10¥YR7/4-1/6); sandy loam; weak fine to medium
blocky; loose when moist, non-sticky and non-
plasticity when wet; few micro pores, many
macro pores; clear smooth boundary: pH 5.0

Light yellow orange (10YRB/3); clay loam;
moderate fine to medium blocky; firm when
moist, sticky and plasticity when wet; comimon
micro pores, few macro pores, clear smooth
boundary; pH 4.0

Dull yellow orange (L0YR6/4); sandy loam; weak
fine to medium blocky: lcose whern moist, non-
sticky and non-plastic when wet; clear smooth
boundary; pH 4.8
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Table ITI-9

érofile Number

Soil Claséifiéation

a. Indonesian system
h, FPAQ

Location

Physiocgraphy

Slopé

Vegetation or Land Use
Drainage.Condition

Groundwater Table

Profile Description

Depth (cm).

SOLL PROFILE DESCRIPTION

{7/49)

Umbric Cambisgls
Hunic Cambis@ls

5 km N.E. of SKP C DU
Terrace

Flat

ﬁrimary forest

Somewhat poorly

DPescription

0 0 - 10

Ay 10 - 35

By 35 - 45

By 45 - 60

Organic matter

Brownish black (10YR2/3); sandy loam:
structureless crumb; loose when moist, non-
sticky when wet; many micro pores, few medium
and macro pores; many fine and coarse roots;
clear smooth boundary; pH 5.0

Grayish yellow brown (10YR5/2); sandy loam;

structureless crumb; loose when moist, non-
sticky when wet; many micro pores, few medium
and macro pores; common fine roots; gradual
wavy boundary: pH 4.7 :

Bright yellowish -brown (10YR6/8); loamy sand;
structureless crumb; loose when moist, non- ’
sticky when wet; many micro pores, common
medium and macro pores; few fine roots; clear
smooth boundary; pH 4.7

Light gray (10YR8/1); sand; loose; non-sticky
and non-plasticity; pH 4.7
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Table IIT~9 SOIL PROFILE DESCRIPTION (8/49)

Profile Number

Soil Classification
a. Indonesian system
b. FAO

Location

Physiography

Siope

Vegetation or Land Use
Drainage Condition

Groundwater Table

Profile Description

Distric Cambisols
Distric Cambisols

6 km N.W. of 5KP D DU
Terrace

Flat

Primary forest

Somewhat poorly

Description’

Depth {cm)
o] 0 ~ 5
A 5 - 30
By 39 - 75
By 75 - 100
BC 100 +

Organic matter

Grayish vellow brown {10¥YR5/2); loam; weak to
moderate fine brocky; loose when moist, '
slightly sticky and slightly plasticity when
wet; common micro and macro pores; many fine
roots, common coarse roots; gradual smooth
boundary; pH 4.9 '

Dull yellow orange (10¥YR7/2); clay loam;
moderate finé to medium angular blocky; loose
to friable when moist; sticky and plasticity
vhen wet; common micro pores, few macro pores;
common fine and coarse roots; clear smooth
boundary; pH 5.1

Light gray (10YR8/2); clay; modérate angular
blocky: firm when moist, sticky and plasticity
when wet; few micro and macro pores; few fine
and coarse roots; clear smooth boundarxy; pH
4.7 ' :

Light gray (10YR8/1); sandy loam; weak fine to
medium blocky; loose when moist, non-sticky
and non-plasticity when wet; common micro
pores, many Mmacro pores '
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“Table ITI-9 SOIL PROFILE DESCRIPTION (9/49)

Profile Number

Soil Classification
é. Indonesian system
b. FaAQ | |
Location

Physiography

Slope

Vegetation or Land Use
Drainage Condition

Groundwater Table

Profile Description

Umbric Gleyéols
Humic Gieysols
sxp'b DK II
Terrace

Flat {(0-2%)
Fallow

Poorly

0.35 m

Description

Depth.(cm)
Ay 0 - 20
By :20 - 25:
Byg . 25 —‘?p
c 90 - 120(+)

Black (10YR1.7/1) wet; sandy loam;
structureless crumb; non-sticky and non-
plastic; common fine roots; clear smooth
boundary '

‘Brownish black {2.5Y3/2) wet; sandy clay loam;
- weak medium angular blocky; slightly sticky

and slightly plastic; clear wavy boundary

Yellowish blown (2.5Y5/3) wet; sandy clay
loam; weak medium angular blocky; slightly
sticky and slightly plastic; clear wavy
boundary :

Gleyish yellow {2.5Y7/2) wet; sand;

structureless single grain; non-sticky and
non-plastic
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Table ITI~9 SOTL PROFILE DESCRIPTION (10/49)

Profile Number

Soil Classification

a. Indonesian Syétém.
b. FRO |
Loéation

Physiography

Slope '
Vegetation or Land Use

Drainage Condition:

10

Umbric.GleySQis
Hﬁmic Gleysqls
SKP C DK iII
Terrace

Flat

_Crop field

Somewhat poorly

Groundwater Table 0.9 m
Profile Description
Depth {cm) . . Description
Apy . 0 - 5 Brownish black (10YR2/3) moist; loam: weak
: - fine granular; slightly sticky and slightly
plastic; clear smooth boundary
Ap; 5 ~ 18 Brownish black .(10YR3/2) moist: silty loam;
. ~weak medium blocky; slightly sticky and
slightly plastic; clear smooth boundary
B, 18 - 31 Brownish black (2.5Y3/1) moist; sandy loam;

Boig 31 - 4¢

Byo 40 ~ 54

C 54 - 120

moderate medium blocky; slightly sticky and
alightly plastic; gradual wavy boundary

Yellowish gray (2.5Y5/1) moist; clay ldam;
moderate medium blocky; sticky and plastic;
gradual. wavy boundary

Dark brown (10YR3/3) wet; clay loam; moderate
medium blocky; sticky and plastic: gradual
wavy boundary

Light gray (10YRB/1) wet; sand; structureless
single grain non-sticky and non-plastic
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rable TII-9 SOIL PROFILE DESCRIPTION. (11/49)

Profile Number

Solil Classification

a. Indonesian system -

b. FAO
Location
Physiography

Slope

Vegetation ox Land Use

Drainage Condition

11

Distric Cambisols

Distric Cambiéols

5 km northeast of SKP C DK IIT
Terrace

Elat

Rubber forest.

Moderately well/well

Groundwater Table >1.5 m
Profile Description
bDepth {cm) Descfiption'

A 0 =5 Brown (10YR4/4) moist; sandy loam; weak fine
granular; non-=sticky and non-plasticity; many
fine roots; accurate smooth boundary

By 5 - 25 Yellowish bfown:(lOYRS/s) moist; sandy loam;
weak medium -subangular blocky; non-sticky and

~non~plasticity; common few roots; ‘gradual
“smooth boundary

Boi 25 ~. 39 Brown to yellowish brown (10YR4.5/6) moist;
sandy loam; weak medium subangular blocky;
‘non-sticky and non-plasticity; gradual
irregular boundary

Bso 39 - 110 _Bfight'yellowish brown (10YR6/8} moist; sandy
loam; moderate medium subangular blocky;
slightly sticky and slightly plastic; gradual
irregular boundary

C 110 - 120 Light yellow (2,5Y7/3} moist; loamy sand

structureless; non-sticky and nonfplasticity,-
common distinct medium mottlings (5YRE/8)
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Table III-9 SOIL PROFILE DESCRIPTION (12/49)

Profile.Number

SQil Classification

4. Indonesian system
. FAO

Location .

Physiography

Slope

Vegetation or Land Use

Drainage Condition

12

Distric Cambisols
Pistric Cambisols
SKP C DU

:Terrace

Flat

Alang-alang

Moderately well

Groundwater Table 1.0 m
Profile Description
Depth {cm) Description

A -0 - 18 Black. (7.5YR1.7/1) wet; sandy loam; moderate
medium blocky; non-sticky and non-plasticity;
many fine roots; clear wavy boundary

B1 16 — 36 Bright yellowish brown (10YR6/6) wet; sandy
clay loam; moderate medium blocky: slightly
sticky and slightly plasticity; common fine
roots; gradual wavy boundary

Bj 36 - 54 Dull yellow orange (10YR7/4) wet; sandy clay
leoam; moderate medium blocky; slightly sticky
and slightly plasticity: gradual wavy boundary

B3 54 - 76 Dull brown (7.5YR6/3) wet} sandy clay loam;
moderate medium bBlocky: slightly sticky and
slightly plasticity; gradual wavy boundary

C 76 - 100 Light gray (LOYR8/2) wet; loémy sand;
structureless; non-sticky and non-plasticity;
clear smooth boundary

C, 100 - 120 Light gray (10YR8/1) wet; sand; structureless;

non-sticky and non-plasticity
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Table L[1I-9 - SOIL PROFILE DESCRIPTION - (13/49)

Profile Number

Soil Classification
a. Indonesian system
b, Fa0
Location
Physiography
Slope

Vegetation or Land Use

Drainage Condition

13

Gleyic Cambisols
Gleyic Cambisols
SKP D DK T
Terrace -

Flat

Fallow

Somewhat poorly

Groundwater Table 1.0 m
Profile Description
Depth (cm) bescription

Ap 0 - 12 Brownish black (10YR2/3) wet; éandy loam; weak
fine. subangular blocky; non-sticky and non~
plasticity; many fine roots; clear wavy
boundary '

By 12 - 40 Brown: (10YR4/4) ‘wet; sandy loam; weak medium
subangular blocky; slightly sticky and
.slightly plasticity; few fine roots; gradual
wavy boundary

Byq 40 - 55 Dull yellowish .brown (10YR4/3} wet; sandy

' loam; weak medium subangular blocky; slightly

sticky and slightly plasticity; gradual wavy
boundary

Boog 55 - 12 Dull reddish brown (5YR4/3} wet; sandy loam; -
weak medium subangular blocky; slightly sticky
and slightly plasticity; common faint fine
mottlings; gradual wavy boundary

Bag 72 - 86 Dull brown (7.35YR5/3) wet; sandy loam; weak
medium subangular blocky; slightly sticky and
slightly plasticity; clear smooth boundary

c 86 ~ 100+ Light gray (2.5Y8/2) wet; sand; structureless

very hard; non-sticky and no-plasticity
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Table III-9

Profile Number

Soil Classification

a. TIndonesian system
b. FAO

Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition

SOIL PROFILE DESCRIPTION

{14/49)

14

Distric Gleysols
Distric Gleysols
SKP D DU
Alluvial plain
Flat

Ctop field

Somewhat poorly

. Groundwater Table. >1.2 m
Profile Description
Depth (cm) Descriptioﬁ

Ap 0 - 10 Dark brown (10YR3/4) wet; sandy clay loam;:
weak fine subangular blocky; slightly sticky
and slightly plasticity; accurate smooth
boundary .

B, 10 - 37 Bright brown (7.5YRS5/6) wet; silty clay;
moderate medivm blocky; sticky and plasticity;
gradual wavy boundary

Bog 37 - 120 Grayish_yellow brown (10YR6/2) wét; clay;

structureless massive; very sticky and very
plasticity; common distinct medium mottlings
{5YR5/8} ’
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Table TII-9 SOIL PROFILE DESCRIPTION (15/49)

Profile Number

Soil ClasSification

a. Indonesian systen
b. FAO .
Location

Physiography

Slope

Vegetation or Land_Use

Drainage Condition.

.16

bistric Camﬁisols
 Distric Cambisols

1 km North of SKP C DU

Terxace

Flat

Alang-alang

' Somewhat poorly

Groundwater Table 0.6 m
Profile Description
Depth {cm) Description

.5 0 ~ 18 Black (10¥R2/1) wet; sandy loam; weak fine
granular; slightly sticky and slightly
plasticity; many fine roots; clear wavy
boundary

B1 18 - 45 Yellowish brown (10YR5/6) wet; sandy clay
loam; weak fine granular; slightly sticky and
slightly plasticity; common fine roots;
graduwal wavy boundary -

By 45 - 85 Dark brown'(7.5YR3/3) wét; clay loam; weak
medium subangular blocky; sticky and
plasticity; few fine roots

C 85 + Liéhﬁjgray (2.5¥8/1) wet; loamy sand;
structureless; very hard; non-sticky and non-
plasticity

Note:

Augered below 60 cm
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Table ITI-9 SOIL PROFILE DESCRIPTION ~ (16/49)

Profile Number

Soil Classification

a.. Indonesian system

.  FAC

‘Location

Physicgraphy

Slope

Drainage Condition y

Vegetation or Land Use

Groundwater Table

Ay

B>

Profile Description

Depth (cm)

-

17

Distric Cambisols
Distric Cambisols

1 km North of Kampunbaxru
- Terrace

Flat

?rimary forest -
-

Moderately well

>1.2

0 =3

3 - 20
20 - 55
55 — 100

100 - 120 {+)

Description

‘Organic matter

park grayish yellow (2.5Y4/2) moist; clay
loam; moderate fine granular; sticky and
plasticity; many fine roots and common medium
roots; clear smooth bounddry

Light yellow (2.5Y7/3) most; silty clay loam;
moderate medium arigular blocky; sticky and
plasticity; few fine roots; gradual wavy

. boundary

Dull yellow-ofange (10YR6/3) moist; silty clay
loam; weak medium angular blocky; sticky and
plasticity; clear irregular boundary

Light gray (5Y7/2) wet; loamy sand;

structureless. single grain; very hard; non-
sticky and non-plasticity
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Table I1I-9  SOIL PROFILE DESCRIPTION ~(17/49)

Profile Number

Soil—Classification

a. Indonesian systemf
b. FAO

Location

Physiography

Slope

Vegetation or Land Use
Dréinage Condition

Groundwater Table

Profile Description

18

Unbric Cambisols
Humic Cambisols
5 km N.W. of SKP D DU
Terrace

Flat

Primary forest

Somewhat poorly-

>1.0m

Description

Depth (cm).
4] 0 -5
A 5 -~ 15
By 15 - 25
Bap 25 - 50
Boo 50 ~ 85
c 85 — 100 (+)

Drgénic matter

Brownish black (10¥R2/2) wet; clay loam;

moderate medium subangular blocky; slightly
sticky and plasticity; many fine roots and
common medium-roots; clear smooth boundary

Brownish black (7.5YR3/2) wet; ‘clay loam;

moderate medium angular bleocky; slightly

sticky ‘and plasticity; few medium roots and
common fine roots; gradual smooth boundary

Light‘yellow-(2.5Y7/3) wet; silty clay loam;
moderate fine angular blocky: slightly sticky
and plasticity; gradual smooth boundary

Grayish yellow brown (TOERSIZ) wet; silty
loam; moderate fine angular blocky; slightly
sticky and plasticity; clear smooth boundary

Light gray (5¥8/2) wet; sand:; structureless

single grain, very hard; non-sticky and non-
plasticity :
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Table III-9 SOIL PROFILE DESCRIPTION  (18/49)

Profile Number
Soil Classification
a. Indonesian system

b. FAO

" Location

Physiography

Slope

Vegetation or Land Use.

. Drainage Condition

Groundwater Table

Profile Description

Depth (cm)

1%

Distric Cambisol

Distric Cambisols

3 km north of SKP D DU

Terrace

Flat

Primarf forest

Moderately well/Somewhat poorly

>1.

%3]

Description

0 0 -5

10

Organic matter

Very dark reddish brown (2.5YR2/3) moist; clay

. lpam; moderate fine granular; slightly sticky

By 10 - 50

and plasticity; many fine roots; clear smooth

boundary e

Dull yellow (2.5Y6/2) moist; silty clay;

‘moderate fine -angular blocky; sticky and

50 -

Biz 85

B, 85 - 105

c 105 - 120{+)

plasticity; .few medium roots; clear wavy
boundary

Light yeilow {(2.5Y7/3) wet; silty clay;

' moderate medium subangular blocky; sticky and

plasticity; few medium roots; clear wavy
boundary

Dull brown (7.5YR6/3) wet; clay; moderate
medium subangular blocky; sticky and very

plasticity; clear wavy boundary

Light gray (5Y8/2) wet; silty loam;
structureless; slightly sticky and plasticity
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Table III-9 SOIL PROFILE DESCRIPTION

Profile Number

Soil Classification

a. Indonesian system -

b. FAO
Location
Physiography

Topography

Vegetation or Land Use-

Drainage Condition

(19/49)

20

Distric Cambisols -
Distiic-Cambisols

SKP C DK TI

Terface

Gentle sloping (2-4%)
Alang-alang .

'Moderately well

Groundwater Table 1.0 m
Profile Description .
Depth (cm) Description-

Ay 0 - 10 Brownish black (10YR2/3) moist; sandy clay
loam; moderate fine granular: slightly sticky
and slightly plasticity; common fine roots;
clear smooth boundary

B, 10 - 27 Dull_yeildwish brown (10YR4/3) moist; sandy

s clay loam; moderate fine subangular blocky;
‘slightly sticky and slightly plasticity; few
fine roots; gradual smooth boundary

By 27 - 65 Dull yellow orange (10YR6/3) wet; sandy clay
loam; moderate medium subangular blocky;
slightly sticky and slightly plasticity;
gradual wavy boundary

Ci 65 ~ 100 Light gréy (5¥8/1) wet; loamy sand;

' structureless massive; non-sticky and non-
plasticity; gradual wavy boundary

Cog 100 - + Light gray (5Y8/1) wet; clay loam;

structureless single grain; sticky and
plasticity; common prominent medium mottlings
{(2.5YR5/6) ’
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N

Profile Numher

‘8611 Classification

a. Indonesian system

b. FAO

Location

Physiography

Slope

Vegetation ox Land Use

Table III-~9 $OIL PROFILE DESCRIPTION {20/49)

21

_Umbric Cémbisols
Humic Cambisols

3.km EBast of SKP C DU
Terrace

Flat

Primary forest

Drainage Condition Poorly
Groundwater Table 0.4 m
" Profile Description
Depth (cm)} Description
0 0 -5 Organic matter
A, 5 -45 Brownish black (10YR2/2) wet; sandy loam;
' structureless; non-sticky and non-plasticity
gradual smooth boundary
B 45 - 15 G;éyisﬁ_yellow brown (10YR4/2) wet; sandy loam
. structureless; non-sticky and non-plasticity
C 15 + hight'gray (5Y8/1) wa; sand; structureless

single grain; non-sticky and non-plasticity

Note: Augered below 45 cm
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Table ITI-9 SOIL PROFILE. DESCRIPTION  (21/49)

Profile Number -

Soil Classification

a. Indonesian system:
b. FAQ |

Location

Physiography

Slope

Vegetaﬁion or Land Use

Drainage Condition

22

Gleyvic Alluvial Soils
Distric Fluvisols

4 km East of SKP C DU
Terrace

Flat

Fallow

Somewhat poorly

Dull yellow orange (10YR7/3) wet;

Groundwater Table 1.0m
Profile Description
Depth {cm) Description

Ap 0 - 16 Brownish black (10¥YR2/3) wet; silty loam;
moderate medium subangular blocky; slightly
sticky and slightly plastiecity; many fine
roots; clear smooth boundary

N 16 - 50 Yellowish brown (l0YR5/6) wet; clay loam;
moderate medium angular blocky; sticky and
plasticity: few fine roots; gradual smooth
boundary i

Co1g 50 - 990 Dull yellow. orange (10YR6/3) wet; sandy loam;

: weak fine angular blocky; non-sticky and non-

plasticity: many faint medium mottlings
{10YR5/6).; gradual smooth boundary

Cra2g 90 +

7 loamy sand; structureless; nen-
sticky and non-plasticity; many faint fine
mottlings (10YR5/6)
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Table III-9

Profile Number

Scil Classification

a. Indoﬁesian'system
b, Fao

Location

Physiogra@hy

Slope

Vegetation or Land Use
Drainage Condition

Groundwater Table

Profile Description

Depth {cm)

SOIL PROFILE DESCRIPTION

(22/49)

23

Distric Gleysols
Distric Gleysols
3 km N.E. of SKP D DU
Alluvial plain

Flat
Fallow

. Somewhat pcorly

>1.,2 m

Description

Dark brown (10YR3/4) moist; clay loan; weak
fine angular blocky; slightly sticky and

. slightly plasticity; common medium roots;

A?. o - 12
By 12 - 45
Cig 45 - 6%
Cog 65 — 120{+)

clear smooth boundary

Bright yellowish orange (10YR6/6) moist; sandy
loam; structureless; slightly sticky and
slightly plasticity; few fine roots; clear
smooth boundary -

Dull yvellow orange (10YR6/4) moist; sandy
loam; structureless; non-sticky and non-
plasticity; many faint medium mottlings
(5YR4/8); clear smooth boundary

Grayish vellow (2.5Y6/2) moist; clay:
structureless massive; very sticky and very
plasticity; many distinct medium mottlings
{5YR4/8)
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. Table ITI-9 SOIL PROFILE DESCRIPTION . {23/49)

Profile Number

Soil Classification

a. Indonesian systemn
b. FAQ

Location.

Physiography

Slope

Vegetatlen or Land Use
Drainage Condition

Groundwater Table

24

Distric Gleyéols
Distric Gleysols

8 km N.E., of SKP D DU
Alluvial plain

Gently sloping (2-6%)
Primary forest

somewhat pooxrly

>1.5m
Profile Description
Depth {cm) Description

0 0 - 2 Organic matter .-

Ap. 2 - 25 Bright brown (7.5YR5/6) moist; clay; strong
medium angular blocky; very sticky and very
plasticity; common medium and fine roots;
clear. smooth boundary

Big 25 - 40 Light yellow  (2.5Y7/4) moist; sandy clay loam;
structureless massive; slightly sticky and
slightly plasticity; few medium roots; common
distinct medium mottlings (7.5YR5/6); gradual
smooth boundary

Bag 40 - 90+ - TLight gray (2.5Y7/1) moist; clay;

- structureless massive; sticky and plasticity;

common distinct medium mottlings (7.5YR5/6)
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Table II1-9 SOIL PROFILE DESCRIPTION

Profile Number

S0il Clagsification

a.  Indonesian system
b.  FAQ

Location

Physiography

Slope

ﬁégetation.or Land Use
Drainage.Condition

Groundwater Table

‘Profile Description

(24/49)

25

Humic Podzolic Soils
Humic Acrisols

10 km north of SKP C DU
Terrace

Flat

Primary forest

Well

1.5 m

Description

Organic matter

Olive brown (2.5Y4/4) moist; sandy loam; weak

- medium subangular blocky; slightly sticky and

slightly plasticity; common medium and fine

. roets; clear smooth boundary

Brownish black (2.5Y3/1) moist: sandy loam;

vieak medium subangular blocky; non-sticky and

non-plasticity; few medium and fine roots;
clear smooth boundary

Yellowish brown (10YR5/6) meist;. sandy clay
loam; weak fine subangular blocky; slightly

“sticky and slightly plasticity; few medivm and

_Depth {cm)
0 0 -8
ap. 8 - 30
B, 30 - 42
Bait 42 - 70
Boo 70 - 95
C 95 — 120 (+)}

fine roots; clear smooth boundary

Brownish black (7.5¥YR3/2) moist; sandy clay
loam; weak medium subangular blocky; slightly
sticky and slightly plasticity; gradual smooth
bhoundary

Bright yellowish brown ({10YR6/6) moist; sandy

loam; structureless single grain; slightly
sticky and slightly plasticity
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Pable III-9 SOTL PROFILE DESCRIPTION (25/49)

Profile Number . 26
Soil Classification

a, Indonesian system © Distric Cambisols

b. Fa0o .. pistric Cambisols
Locatdon - - . . 2 km West of SKP C DK II
Physiography i Terrace

Slope ' Fiat

Vegetation or:Laﬁd Uée ' Primary forest"

Drainage Condition : ‘ Hell
_Groundwater Table . >1.5 m

Profile Description

Depth {cm) : Description
0 0 -5 Organic matter
A 5 - 18 " Brown (10YR4/4) moist; sandy loam; weak fine

“angular blocky; -slightly sticky and non-
plasticity whén wet, very friable when moist;
common fine roots gradual smooth boundary

By 18 - 52 . Yellowish brown ({2.5Y5/6) moist; sandy loam;
: weak fine angular blocky: slightly sticky and
non~plasticity when wet, very friable when
moist; gradual smooth boundary

By 52 -~ 69 Bright yellowish brown (2.5Y6/8) moist; sandy
loam; structureless; slightly sticky and non-
plasticity when wet, very friable when moist;
clear wavy boundary '

By 69 - 110 Bright yellowish brown (2.5Y6/8) moist; sandy
skeltal; structureless; non-sticky and non-
plasticity; gradual wavy boundary

Boy 110 - 120 Bright yellowish brown {2.5Y6/8) moist; sandy

loam; structureless; slightly-sticky and non-
plasticity when wet, very friable when moist
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Table I1I-9 SOIL PROFILE DESCRIPTION (26/49)

Profile Number

Soil Classification

-a, Indonesian system

b. FAO

Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition

27

Umbric Cambisols

Humic Cambisols

2.5 km N.E. of SKP. C DK II
Terrace

Flat

Primary.forest

Somewhat poorly

Groundwater Table 0.6 m
Profile Description
Depth (cm) Description

¢ 0 - 10 Organic matter

By 10~ 30 Black (10YR1.7/1) wet; loam; structureless
-grumb; non-sticky and non-plasticity; common
fine roots clear smooth boundary

B 30 - 65 Dull yelléw {2.5Y6/3) wet; sandy loam;
‘structureless; slightly sticky and non-
plasticity; gradual smooth boundary

C 65 + Light gray (2.5Y8/1) wet; loamy sand;

structureless single grain; non-sticky and
non-plasticity
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‘Table III-9 SOIL PROFILE DESCRIPTION (27/49)

Profile Number

Soil Classification

a. Indonesian system
b, FAOQ

Location

Physiography

Slope

Vegetation or Land Use

brainage Condition

28

Humic Podzolic Soils
Humic Acrisols

3 kia N.E. of SKP C DK II.
Terrace

rlat

Primary forest

Moderately well

Groundwater Table >L.5 m
Profile bescription
Depth (cm) Description’

0 0 -5 . Organic matter

Ay 5 - 30 " Dark brown {10YR3/4} moist; sandy -loam;
structureless crumb; non-sticky and non-
plasticity when wet, very friable when moist;
few medium and fine roots; clear smooth’
boundary '

By 30 - 42 Black (10YR2/1) moist; sandy loam;

o structureless; non-sticky and non-plasticity
when wet, very friable when moist; c¢lear
smooth boundary

Bs1t 45 _ 60 Bright yellowish brown (10YR6/6) moist; sandy
clay Yoam; weak subangular blocky; slightly
- sticky and slightly plasticity when wet,
friable when moist; gradual smooth boundary
Bao 60 - 135 Bright Yellowish prown (10YR6/6) wet; sandy

: “leodm; structureless massive; non-sticky and

non+~plasticity; clear smooth boundary
c 135+ Light gray {2.5Y8/1) wet; loamy sand;

structureless single grain; non-sticky and
non-plasticity :
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Table III~9 SOIL PROFILE DESCRIPTION (28/49)

Profile Number.
Soil Classification

a. Indonesian system

29

Umbric Cambisols

b. FAO Humic Cambisols
Location SKP C DK III
Physiography Terrace
Slope Flat
Vegetation or Land Use Fallow
Drainage Condition POOTLY
Groundwater Table 0.7 m
Profile Dascription
pepth (cm) Description
Ap 0 - 20 Brownish black (7.5YR3/1) wet; sandy loam;
weak fine granular; slightly sticky and
slightly plasticity; common fine roots; clear
smooth boundaxry
B 20 - 25 Black {10YR1.7/1) wet; loam; structureless
crumb; slightly sticky and slightly
plasticity; few fine xroots; clear smooth
boundary
Biz 25 - 55 Dark brown (10YR3/3) wet; loam; structureless
crumb; slightly sticky and slightly
plasticity; clear smooth boundary
By 55 - 175 Dull yeilow orange ' (2.5Y7/2} wet; silty loan;
- structureless; slightly sticky and slightly
plasticity; clear wavy boundary
C 75 + Light gray (2.5Y8/1) wet; sand; structureless

single grain; non-sticky and non-plasticity
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“Table III~9 SOIL PROFILE DESCRIPTION

Profile Number

Soil Classification

a. Indonesian system

(29/49)

30

Unmbric Gleyseols

b, FAO Humic Gleysols

Location 0.5 km West of SKP C DK 'III

Physiography Terrace

Slope Flat

Vegetation or Land Use Bush

Drainage Condition Poorly

Groundwater Table 0.4 m

Profile Déscription

Dépth (cm) Descriptidn

0 0 -3 Organic matter

Ay 3 - 30 ‘Brownish black (10YR2/3).wet; loam;
structureless crumb; slightly sticky and

-slightly plasticity; many fine roots; many
medium pores; gradual smooth boundary

Bg 30 - 60 Brownish gray (7.5YR4/1) wet ; sandy clay loam;

: slightly sticky and non-plasticity; many
medium pores; ‘

c 60 + Light gray (10YR8/1) wet; loamy sand;
structureless single grain; non-sticky and
non-plasticity

Note: Augered below 40 .cm
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Table III-9 SOIL PROFILE DESCRIPTION = (30/49)

Profile Number

S0il Classification
a. Indonesian'sygtem
b.. FAO
Location.
Physiography
Slope

Vegetation or Land Use

31

Umbric Gleysols
Humic Gleysols
1.5 km S.W, of SKP C DK III
Terrace

Almost flat

Primary forest

Drainage Condition Poorly

Groundwater Table 0.5 m

Profile Description

Depth (cm) Description

0 o -7 Organic matter

;0N 7T - 20 Brownish black {(10YR3/2} wet; loam; weak
medium granular; slightly sticky and slightly
plasticity; many. fine roots and few medium
roots; gradual smooth boundary

"Big 20 - 32 Dark grayish_yellow (2.5Y5/2):wet: clay loam;
weak medium subangular blocky; sticky and
slightly plasticity; few distinct medium
mottlings (7.5¥YR5/6); many medium pores; few
medium roots; gradual smooth boundary

Bsg 32 - 70 Yellowish brown {2.5Y5/3) wet; clay loam; weak
medium subangular blocky; sticky and
plasticity; few distinct medium mottlings
(7.5YR5/6) ; many medium pores; few medium
roots

C 70 + Light gray (2.5Y8/2) wet; loamy sand;
structureless single grain; non-sticky and
non~plasticity

Note: BAugered below 50 cm
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Table II¥-9 SOIL PROFILE DESCRIPTION (31/49)

Profile Nunber ' 32

S0il Classification

a. Indonesian system Distric Cambisols

b, FAO . . Distric Cambisols
Location 5 km North of SKe D DU
Physiography ‘ Terrace

Slope Almost flét

Vegetation or Land Use ' Primary forést
Drainage Condition : Somewhat poorly
Groundwater Table . 1.1 m

Profile Description

Depth (cm) . - Description

Aq 0 - 12 Brownish black (7.5YR3/2) wet; sandy loam;
weak ‘fine granular; slightly sticky and non-
plasticity; many fine and medium roots; clear
stooth boundary

By - 12 - 40 Olive brown {2.5Y4/3) wet; sandy loam; weak
medium angular blocky; slightly sticky and
slightly plasticity; many fine roots and
common medium roots;: clear wavy boundary

Boq 40 - 80 Yellowish brown (10YR5/8B) wet; clay loam;
' " moderate medium angular blocky; sticky and
-slightly plasticity; gradual smooth boundary

Boo 80 - 105 Yellowish brown (10YR5/6) wet; clay Lloam;
moderate medium angular blocky; sticky and
slightly plasticity; clear smooth boundary

C 105 - 120 Grayish yellow {2.5Y7/2) wet; loamy sand;
structureless massive; non-sticky and non-
plasticity’
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Table ITI-9 SOIL PROFILE DESCRIPTION (32/49)

Profile Number
Soil Clas#ificatiOn
a. Indonesian system
b. Fa0

Location
bhysiography

Slope

Vegetation oxr Land Use

brainage Condition-

Distric Cambisols
pistric Cambisols

2.5 km N.W. of SKP D DU
Terface_

Almost flat

Primary forest

Somewhat poorly

Groundwater Table 1.1 m
Profile Description
Depth (om} Description

Ay 0 -8 - Light gray (7.5YR8/2) wet: loam; weak fine
granular; slightly sticky and slightly
plasticity; cliear wavy boundary .

B 8 - 23 Dull yellowish brown (10?R4/3)_wet; clay leam;
weak medium subangular blocky:; sticky and
plasticity; many fine roots, common medium
roots; gradual wavy boundary

Byy 23 - 40 pull yellowish brown (10YR5/3) wet; clay loam;
wveak medium subangular blocky:; sticky and
plasticity; few medium and fine roots; gradual
wavy boundary

Byy 40 - 73 Light yellow (2.5Y7/3) wet; silty clay loam;
weak mediuwm subangular blocky; sticky and
plasticity; few medium and fine roots; c¢lear
wavy boundary

C 73 - 110 Light gray {(5Y7/2) wet; loamy sand;

structureless; non-sticky and non-plasticity

IiTI-p4



Table III-9 SOIL PROFILE DESCRIPTIOCN

Profile Numbex

Soil Glassification

‘a. Indeonesian system

b. ?AO

Location

Physiography

Slope

Vegetation oﬁ Land Use

Drainage Condition

Groundwater Table

Profile Description

Depth {cm)
BAq; 0 -3
Ajp 3 - 22
B 22 - 46
By 46 — 68
B3 68 - 120

{33/49)

34

‘Distric Cambisols
Distric Cambisols
2.5 km West of SKP D DU
Terréce

Gently sloping

' pPrimary forest
Moderately well

>1.2 m

Pescription

Brownish black (7.5YR3/2) moist; loam; weak
fine granular; siightly sticky and slightly
plasticity; many fine and medium roots; clear
smooth boundaxy

Brown {7.5YR4/4_ moist; sandy cléy'loam; weak
fine granular; sticky and slightly plasticity;
commorn medium roots; gradual smooth boundary

Yellowish brown (10YR5/6) moist; sandy clay
loam; moderate medium subangular blocky;
slightly sticky and slightly plasticity;
comnon madium roots; gradual wavy boundary

Bright yellowish brown (10YR6/6} wet; sandy
clay; moderate medium subangular blocky;
sticky and plasticity; few medium roots;
diffuse wavy boundary

Light yellow (2.5Y7/4) wet; sandy loam;
structureless; slightly sticky and non-sticky
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Table III-9  SOIL PROFILE DESCRIPTION (34/49)

Profile Number

" 80il Classification

a. Indonesian system

b. EFAD
Location

Physiography

Slope

Vegetation or Land Use.

Drainage Conditien

Distric Cambisols

Pistric Cambisols

1 km North .o'f SKP D DU
.:Terrace

Almost flat

Alang~alang. :

Moderately well

Groundwater Table >1.5 m
Profile Description
Depth (cm) Pescription

Ay 0 - 18 Dark brown {10¥YR3/4) moist; loam: weak fine
granular; slightly sticky and slightly
plasticity when wet, friable when moist; many
medium and fine roots; clear smooth boundary

By 18 - 45 Dull yellow‘orahgejfloYR6/4$ moist; sandy clay
loam; moderate medium blocky; sticky and -
slightly plasticity when wet, very firm when
moist, gradual smooth boundary

By 45 — 120 {+) Bright yéllow brown (10YR7/6) moist; sandy

clay loam; mederate medium blocky: sticky and

slightly plasticity whan wet, very firm when
moist
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Table III-% BSO0IL PROFILE DESCRIPTION

Profile Number

Soil Classificétion

a, Indonesian system

b. FRO
Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition

- (35/49)

36

Umbric Cambisols

Humic Cambi&ols

1.5 knm N;E. of SKP C DU
Terrace

Gently sloping

Primary forest

Somewhat poorly

Groundwater Table 0.7 m
Profile Description
Depth (cm). Description

] 0 -9 Organic matter

By 9 - 23 Black (7.5YR1.7/1) wet; sandy loam; weak fine
granular slightly sticky and non-plasticity:
few medium roots, many fine roots; clear smoth
boundary :

By 23 - 30 Brownish black {2.5Y3/2) wet; loam; moderate

- medium subangular bldcky; slightly sticky and
slightly plasticity; few medium roots, many
fine roots; gradual smooth boundary

B> 30 - 60 Yellowish brown (10YR5/6) wet; clay loam;
moderate medium subangular blocky; sticky and
slightly plasticity; few fine roots; gradual
wavy boundary

By 60 - 80 Dull orxange (7.5YR7/4) wet; clay loam;
moderate medium subangular blocky; sticky and
slightly plasticity

C 80 + Grayish yellow (2.5Y7/2) wet; sand;
structureless single grain; non-sticky and
non-plasticity

Note Augered below 70 cm
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Table III-9 SOIL PROFILE DESCRIPTION (36/49)

Profile Numberx

Soil Classification
a. Indonesian system
b.  FAO

Location
Physiography

Slope

Vegetatioh or Liand Use

31

Unbric Cambisols
Humic Cambisols

‘1 km N.W. of SKP C DU
Terrace

Flat

Primary forest

Drainage Condition Poorly

Groundwater Table 0.2 m

Profilé Description

Depth {cm) " Description

0 0 - 15 Organic matter

2 15 - 30 Black {7.5YR1.7/1) wet; clay loam; weak fine
subangular blocky: slightly sticky and
.slightly plasticity; common fine routs; cleax
smooth boundary :

B 30 - 60 Dull yeliow orange. (10YR6/3) wet:; silty clay;
moderate medium subangular blocky; sticky and
plasticity

BC 60 - 90 Grayish yellow (2.5Y7/2) wet; silty loam;
structureless; non-sticky and non-plasticity

C 89 - Grayish yellow (2.5Y7/2) wet; silty clay;

sticky and plasticity

Note: Augered below 20 cm
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Table I[IT~9 SOIL PROFILE DESCRIPTION ~ (37/49)

Profile Number

Soil Classificatien
a. Indonesian system
b. FAO

Location

Physiogréphy

Topogr&phy

Vegetation or Land Use

Drainage Condition

38

Unbric Podquic Soils
Humic Acrisecls |

3 km West of SKP C DK II
Terrace

Almost flat

Primary forest

Moderately well

Groundwater Table >0.9 m
Profile Description
Depth {cm) Description

0 ' 0 -5 Organic matter

A 5 - 12 Brownish black (7.5YR3/2) wet; loam; weak fine
granular; slightly sticky and non-plasticity:
many medium and fine roots; clear smooth
boundary

By 12 - 30 Black (10¥YR2/1} webt; loam; weak fine angular
blocky: slightly sticky and non-plasticity:;
common medium roots, many fine roots; clear
" smooth boundary

Boit 30 - 65 . Bright yellow brown (10YR6/6) wet; clay loam;:
moderate fine angular blocky; sticky and
plasticity; common medium and fine roots;
gradual smecoth boundary

Bja 65 — 1% Bright :yellow brown (10YR6/6) wet; sandy loam;
structureless massive; non-sticky and non-
plasticity; clear wavy boundary

c 75 - 90+ Light gray (2.5Y8/2) wet; loamy sand;

structureless single grain; non-sticky and
non-plasticity :

IXI-%9



Table ITI-9 SOIL PROFILE DESCRIPTION: (38/49)

Profile Number

30il Classification

a. Indﬁnesian systém
k. FAQ

Locatioh.

Physiography

Slope

Vegetation or Lénd Use

Drainage Condition

39

Umbric Camﬁisolé
Humic Cambisolg
$.W. of SKP C DK II
Terrace

Almost flat
Crop_field.

Somewhat poorly

Groundwater Table 1.0m
Profile Deséription
Depth {cm) Description

Ap 0 - 15 Dark brown flOYR3/3} wet; ldam; structureless;
sticky and non-plasticity; many fine and
medium roots; clear smooth boundary’

B, 15 ~ 35 Black (10YR1.7/1} wet; loam; weak fine
granular; slightly sticky and non-plasticity;
many medium and fine roots; clear wavy
boundary

Boy 35 - 80 Dull yellow orange {10YR7/3) wet; sandy clay
leam; moderate medium subangular blocky;
sticky and slightly plasticity; common fine
roots; gradual wavy boundary

Bao 80 ~ 110 Light brownish gray (?.5YB7/2) wet; sandy clay
loam; moderate medium subangular blocky;
sticky and slightly plasticity; gradual wavy
boundary

C 110 - 120 + Light gray (2.5Y8/1) wet; sandy'ciay;

structureless massive; sticky and slightly
plasticity

IX1-70



Table: III-9 SOIL PROFILE DESCRIPTION ~ (39/49)

Profile Number

Soil Classification

a. Indonesian system

b. FAO

Location

Physiogréphy

Slope

Vegetation or Land Use

Drainage Condition

40

Distric Cambisol

Distric Canbisols

1 km East of SKP C DK III
Terrace

Gently sloping

Primary forest

Moderately well

Groundwater Table >1.5 m
Profile Deséription
Depth (cm) Description

0 0 -5 Organic matter

A - 5 - 12 Brown (7.5YR4/4) wet; sandy clay loam; weak
medium subangular blocky; sticky ahd_Slightly
.plasticity; many medium and fine roots; clear
- smooth boundary

By 12 - 35 Brown- (10YR4/4) wet; sandy clay loam; weak
medium subangular blocky; sticky and slightly
plasticity; common medium roots, many fine
-roots; gradual smooth boundary

B, 35 - 110 Yellowish brown {10¥YR5/6) wet; sandy clay;
moderate medium subangular blocky; sticky and
slightly plasticity; few medium roots; clear
smooth boundary

B3 110 - 115 bull yellow crange (10YR7/4) wet; sandy loam;
structureless;. non-sticky and non-plasticity;
clear smooth boundary

ol 115 - 120 + Light gray (2.5Y¥/1) wet; sand; structureless

single grain; non-sticky and non-plasticity
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mable III-9 SOIL PROFILE DESCRIPTION  (40/49)

Profile WHumbex

Soll Classification
a. Indeonesian system
h. FAO

Location

Physiography

S5lope |

vegetation or Land Use

Drainage Condition

Groundwater Table

Profile Description

41

pistric Cambisol
pistric Cambisols
N.E, of.SKP C DK III
Terraée

Flat

Primary forest -
somewhat poorly

6.9 m

Pescription

Depth {cm)
0 0 _ 5
Ay 5 ~ 15
Bl 15 b 50
Ba 50 - 75
B 75 - 85
C 85 +

Organic matter

Dull yellowish brown (10YR4/3) wet; loam; .

moderate medium subangular blocky; slightly
sticky and slightly plasticity; many medium
and fine roots; gradual smooth boundary

Dull yellow orange {10YR6/3) wet; clay loam;
moderate medium subangular blocky; slightly
sticky and slightly plasticity; common medium
and fine roots; gradual smooth bourndary

pDull yellow:(2.5Y6/3) wet; loam;“médekate
medium subangular blocky:; slightly sticky and
slightly plasticity; gradual smooth boundary

Grayish yellow {2,5Y7/2) wet; silty loam;
structureless; non-sticky and non-plasticity;
clear smooth boundary

Light gray {2.5Y8/1) wet; sandy loam;

structureless single grain; non-sticky and
non-plasticity
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Table II1I~9 SOIL PROFILE DESCRIPTION

Profile Number

501l Clagslification

a. Indonesian system .

L. PFAO

Location

Physiography

Slope

Vegetation_or Land Use

Drainage Condition

{41/49)

42

Uﬁbriﬁ ?odzoiic Soils
Humic Aérisqls

2 gm N.ﬁ. of SKP C DK IV
Terﬁace'

Gently sléping

Primary forest

Somewhat poorly

Groundwater Table 1.0m
Profile Description
Depth {cm) Description
0 0 -5 Organic matter -
A, 5 - 20 Brownish black (10YR3/2) wet; clay loam; weak
. fine subangular blocky; sticky and slightly
_plasticity; many medium and fine roots; clear
smooth boundary . : :
By 20 - 32 Black (10YR2/1) wet; cléy'loam; weak fine
subangular blocky; sticky and slightly
. plasticity; few medium roots, common fine
- roots; clear smooth boundary
Byt 32 - 52 bull yellowish brown (LOYRS5/3) wet; silty
clay; moderate fine subangular blocky; sticky.
and plasticity; few fine roots; gradual smooth
boundary :
Bj 52 -~ 85 Grayish brown (7.5YR5/2) wet; silty clay loam:
moderate fine subangular blocky; sticky and
plasticity; gradual smooth boundary
c 85 + Grayish yellow (2.5Y7/2) wet; sandy loam;

structureless single grain; non-sticky and
non-plasticity

ITIT-73.



Profile Number

Seil Classification

a.

b.

Location

Phyéiography
Slope

Vegetation or Land Use

Indonesian system

Drainage Condition

Ay

Bx

Bz,

Table III-9 SOIL PROFILE DESCRIPTION (42/49)

43

Distric Cambisols

pistric Cambisecls

0.5 km North of Sitalus R,
Terrace

Aimost flat

Primary forest

Moderately well

Groundwater Table >1.2
profile Description
Depth (cm) Description

0 -3 Organic matter

3~9 Btoﬁn'(?.SYRé/B) wet; loam; moderate fine
granular; sticky and plasticity; common medium
roots,. many fine roots; gradual smooth
boundary .

9 - 21 pull yellowish brown (10YR4/3) wet; clay loam;
moderate :fine subangular blocky; sticky and
slightly plasticity; common medium roots, many
fine roots; gradual wavy boundary

21 - 37 Grayish yellow brown (10YR5/2) wet; sandy
clay; moderate medium subangular blocky:
sticky and plasticity; few medium roots,
common fine roots; gradual wavy boundary

37 - 75 Dull yellow orange (10YR6/3) wet; sandy clay;
moderate medium subangular blocky: sticky and
plasticity; few medium root; gradual wavy
boundary

75 - 100 ({+) Grayish yellow {(2.5Y7/2) wet; sandy clay;

Bj

structureless massive; sticky and plasticity

III-74



Table IXI~9 SOIL PROFILE DESCRIPTION (43/49)

Profile Number

éoil Clagsification
a. Indonesian system
b, FAO |
Location

Physiography

Slope

Vegetation or Land Use

44

Umbric Cambisols
Humic Cambisols
South of SKP D DK I -
Terrace

Flat

Primary forest .

brainage Condition Poorly

Groundwater Table 0.5 m

Profile Description

Depth {(cm) Pescription

o] 0 - 5 Organic matter

Al : 5 - 10 Very dark raddish brown (2.5YR2/3) wet: loam,
weak medium granular; slightly sticky and non-
plasticity; many medium and fine roots: clear
smooth -boundary

Bil 10 - 25 - Dark brown (10YR3/3) wet; loam; weak medium
granular; slightly sticky and non-plasticity;
many medium and fine roofs; clear smooth
boundary Co :

By 25 - 32 Dull yellowish brown  (10YR4/3) wet; loam;
structureless; slightly sticky and non-
plasticity; common medium roots, many fine
roots; gradual smooth boundary

Bai 32 - 60 Dull yellowish brown (10YR5/4) wet; sandy
loam, structureless; non-sticky and non-
plasticity; common medium pores; few medium

. roots

Byo 60 - 100 Dull yellowish brown (10YR5/3) wet; sandy loam
structureless; non-sticky and non-plasticity;
common medium pores -

cC 100 +

Light gray (2.5Y*/2) wet; loamy sand;

Note:

structureless single grain;
non~sticky and non-plasticity

Rugered below 50 cra
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Table IIT-9 SOIL PROFILE DESCRIPTION (44/49)

Profile Number

Soil ClaSSifigation
a. Indonesian system
b. FAO

Location

Physiography

Slépe

Yegetation or Land Use

Drainage Condition

Groundwater Table

Profile Description

Depth“(cm)
Ay 0 -5
Az 5 - 22
Bq 22 - 42
Ba 42 - 55
B3 55 - 80
C 80 +

45

Umbric Campisols
Humic Cambisols
” 1 km N.W. of SKP D DK I
Terraoe. |
Flat
Rubber forest
Poorly

¢.5m

Description

Brownish black (7.5YR3/2) wet; loam; moderate
fine granular; slightly sticky and slightly
plasticity; common fine roots; clear smooth
boundary

Brownish black (10YR3/2) wet; locam: weak
mediuvm angular blocky; slightly sticky and
slightly plasticity; common medium and fine
roots; clear smooth boundary

Brownish black {(10YR3/1) wet; loam; weak
medivm angular blocky; slightly sticky and
slightly plasticity; few medium roots; clear
smooth boundary

pull yellowish brown (10YRS/3) wet; loam;
slightly sticky and slightly plasticity

Dull yellow orange (10¥YR7/4) wet; clay loam;
sticky and slightly plasticity

Light gray {2.5Y8/2) wet; loamy sand; non-

~sticky and non-plasticity

Note: Augered below 50 cm
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Table III-9

Profile Number

Soll Classification

"a. Indonesian system

b. FAO
Location
Physiography
Slopé

Vegetation or Land Use

‘Drainage Condition

SOIL PROFILE DESCRIPTION (45/49)

16

Gleyic Alluvial.séiié
‘Distric Fluvisols |

0.5 km N.W. of SKP D DK IT
Alluviél ﬁlaiﬁ

Almoét.fiat

Banéna

Somewhat poorly

Groundwater Table >1.2 m
Profile Description
Depth  ‘{cm) Description

hy 0 - 10 Black (10YR2/1) weﬁ; clay loam; moderate fine
granular; -sticky and plasticity; common medium
:and fine roots; clear smooth boundary

Cy 10 - 25 Yellowish brown (10YR5/6) wet: clay;
structureless massive; very sticky and very
plasticity; few medium roots; clear smooth
boundary

Cs . 25 ~ 40 Yellowish brown (10YR5/6) wet:; sandy clay;
structureless massive; sticky and slightly

- plasticity; few wedium roots; clear smooth
\\M// boundary

C3 40 ~ 50 Yellowish brown {10YRS5/6) wet ; sandy loam;
structureless; slightly sticky and non-
plasticity; clear smooth boundary

Cug 50 - 66 ‘Dull yellowish brown (10YRS5/4) wet; clay;
structureless massive; wvery sticky and very
plastic; common distinct fine mottlings
(S5YR5/8) ; clear smooth boundary

Csg 66 — 86 Grayish yellow brown (LOYR6/2) wet; loamy
sand; structureless; non-sticky and non-
plasticity; common distinct medium mottlings
{5YRS/8); clear smooth boundary

Cs 86 - 120 + Grayish yellow brown {10YR6/2} wet; silty

clay; structureless massive; sticky and
plasticity; common distinct medium mottlings’
{5YR5/8)
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Table III-9 SOIL PROFILE DESCRIPTION

Profile Numoer

soil Classification

a. Indonesian.system
L. FAO |
Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition

(46/49)

47

Umbric Cambisols
Humic Cambisols

SKP D DX II

Terrace

Flat
Alang-alang

somewhat poorly

Groundwater Table 1.1 m
Profile Description
Depth (cm) Descripticn

Ap ¢ - 25 Brownish black (10YR2/2}) wet; sandy loam; weak
fine granular; non-sticky and non-plasticity;
many fine roots; abrupt smooth boundary

B 25 - 55 ‘Olive brown (2.5Y4/3) wet; silty clay loam;
structureless massive; sticky and plasticity;
common fine roots; gradual smooth boundary

Bay 55 - 85 Grayish brown (7.5YR4/2) wet; silﬁy clay loaﬁ;
structureless; sticky and plasticity; clear
smooth boundary i .

Byy 85 ~ 892 Gréyish brown {7.5YR4/2) wet; sandy leoam;
structureless; slightly sticky and slightly
plasticity abrupt wavy boundary

C 93 - 120 Light gray (2.5Y8/2) wet; sand; structureless

single grain; non-sticky and non-plasticity
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Table ITI-2

Profile Number

Sﬁil Classification

a. Indonesian system
b. FAQ |

Location

Physiography

Slope

Vegetation or Land Use

Drainage Condition .

SOIL PROFILE DESCRIPTION

48

Umbric Cambisols

© Humic Cambisols

SRP D DK IT
Terrace
Flat
Alang-alang

Somewhat poorly-

{47/49)

Groundwater Table 1.1 m
Profile Description
Dapth (cm) Description
A1y 0 - 7 Black {10YR2/1) wét; loam; weak fine granular;
' slightly sticky and non-plasticity; common
medium roots, many fine roots; clear smooth
boundaty :

Ao 7 - 32 Browﬁi&h_bl&ckﬂ(lOYR2/2) @et;'silty loam; weak
fine granular; slightly sticky and slightly
plasticity; common medium roots, many fine
roots; gradual wavy boundary

B; 32 - 95° Light yellow (10YR7/3) wet; silty clay loam;
moderate medium subangular blocky; sticky and
plasticity; few medium and fine roots; gradual
wavy boundary

Bs 95 - 105 Dull yellow orange (10YR6/3) wet; silty loam;
structureless; slightly sticky and slightly
plasticity; clear wavy boundary

C 105 - 120 + Light gray (5YB/2) wet; loamy sand;

structureless single grain; non-sticky and
non-plasticity
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Table III-9 SOIL PROFILE DESCRIPTION

Profile Number

Soil Classifiéation
a. Indonesian system
b. FAaAOQ

Location

Physiography

“slope

Vegetation or Land Use
Drainage Condition

Grdundwater Table

Profile Description

(48/49)

49

Distric Cambisol
pistric Cambisols
West of SKP D DK I (near IP 29)
Tergéce

Gentiy'sloping

Alang-alang

Moderately well

»1.2 m

Description

Black (10YRL.7/1) moist; loam; weak fine
granular; slightly sticky and slightly
plasticity: common medium and fine roots;

~ clear smooth boundary

bepth {(cm)
Aq 0 - 4
Bq1 4 - 16
Bia 16 - 30
By 30 - 70
Bj 70 - 100
C 100 - 120 +

Brown (7.5YR4/4) moist; loam; weak fine
subangular blocky; slightly sticky and
slightly plasticity when wet, friable when
moist; few medium roots, many .fine rools;
clear smooth boundary

Brown (10¥YR4/4) moist; loam; weak fine
subangular blocky; slightly sticky and
slightly plasticity when wet, friable when
meist; few medium roots, many fine roots:
clear smooth boundary

Bright yellowish brown (10YR6/6) moist; sandy
clay loam; moderate medium subangular blocky;
slightly sticky and slightly plasticity when

wet; gradual smooth boundary '

Bright .yellowish brown (10YR7/6) moist; sandy
clay loam; moderate medium subangular blocky;
slightly sticky and slightly plasticity when
wet; friable when moist; clear wavy boundary

Yellow {(2.5Y8/6) moist; sand; structureless,

very compact; non-sticky and non-plasticity;
common prominent coarse mottling {2.5YR4/8)
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Table III~9 SOIL PROFILE DESCRIPTION (49/49)

_ Profile Number

Soil Classification

a. Iﬁdbnasian system

b. FAO
Location

Physiography

Slope

Vegetation or Land Use.

Drainage Condition

-Diéﬁric Caﬁbisol'
Dist£ic'Caﬁbisols :
1.kmEWest of SKP D DK I
Terréce

Almoéﬁ'fiat

Primafy forest

Moderately well

Groundwater Tablé 31.2 m
Profile'Dascription
Depth {(cm) Description

0 0~ 5 Organic matter

B 5 - 13 Brown (10YR4?4) wet; clay loam; moderate fine
subangular blocky; slightly sticky and
plasticity; many medium and fine roots; clear
smooth boundary

By . 13 - 45 Yellowish brown {10YR5/6) wet; sandy clay
loam; weak fine subangular blocky: sticky and
plasticity; common medium roots; gradual wavy
boundary

Bo 45 - 70 Bright yellowish brown {10YR6/6) wet; sandy
clay loam; weak fine subangular blocky; sticky
and plasticity; few medium roots; gradual wavy
bhoundary

By 70 - 105 Dull yellow orange {10YR6/4) wet; loamy sand;
structureless; non-sticky and non-plasticity;
abrupt wavy boundary

o 105 - Grayish yellow (2.5Y7/2) wet; sand;

120 +

structureless single grain; non-sticky and

non-plasticity
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