Table 2.1(1/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo 18 - | Ground EL.// /7. 3 Date /8-o0 cf -84

Hethod or type of panae,.

Penetrative rate cm,/se0 Area at the bottom of cone A= 3.14¢mp’
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Table 2.1(2/33) -

RESULT OF CONE PENETRATION TEST

IN THE BAIGOM PLAIN

- STATIC CONE PENETRATION TEST

']('“ ol
- Hele Mo 1O

Hethod nr iype of pena,

Grownd FL. /1/6.7

Date /3-0cf_ Bt
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Table 2.1(3/33)

RESULT OF CONE PENETRATION TEST

IN THE BAIGCOM PLAIN

' y >
Hole Mo |82

STATIC CONE PENETRATION TEST
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Penetrative rate  _

Ground BL.///6.77
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Table 2.1(4/3.3) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo _18_. 3 Ground EL. ///6. 8 Date /8- wot -8

Hethod or type of pena,

Panetrative rate /[ em/se0 Area at the bottom of cone A= 3.14c¢nf
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4] qetkesad | v 10 20

| ]
i —
= | | i

Litder -

T | i B — e e e e e ]

__th 1200 ]

145

50

. ol N T
5 | | ' '

1651

49

70

6 |
21 6 1 . B
ac] 9 1801 N

&4

261 11.5 |~ _ e N

57l 18 .2 |'d [ 200 0 T~

132
15:

145

2003

FE| 21,0 |~ N o
621 19,86 | [ 220 | |
87\ z7, 7 |'70 . T~

240 : -

243

120

20 TN T

II~-T.4




nakle 2.1(5/33) RESULT OF CONE PENETRATION TEST
‘ IN THE BAIGOM PLAIN -

STATIC CONE PENETRATION TEST

Hole No. 18— 4 Ground EL, Date

Hethod or type of pens.

Penetrative rats om,/ seo Area at the bottom of come A= 3 14cnp’
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Table 2.1(6/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

- SBTATIC CONE PENETRATION TEST

Hole Mo 19 - 1 Ground EL. /77 9.0 Date /9-pef -3¢
Hethod or type of pene.

Penetrative rate . em,ses Area at the bottom of cone A= 3.1 dewi™
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Tabhle 2.1(7/33) RESULT OF CONE PENETRATION TEST

. IN THE BAIGOM PLAIN

T STATIC CONE PENETRATION TEST
Hole No _19-2 Ground BL. // /8. O Date /9= oot - 8¢
Hethod or type of pene,
Penstrative rate cm,” e Area at the bottom of come A= 3.14cm°
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Table 2.1(8/33) .

IN THE BAIGOM PLAIN

RESULT OF CONE PENETRATION TEST

Hole Mo 19 — 3

Hethod or type of pene.

STATIC CONE PENETRATION TEST

. Groud EL. 4/ 2¢. 0

Date /7-0et - 2¢

Penetrative rate o Area at the bottom of come A= 3.1 4Gmz
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Table 2,1{9/33)

RESULT OF CONE PENETRATION TES
IN THE BAIGOM PLAIN

Hole HNe. 12 -4

STAT!IC CONE PENETRATION TEST

Hethod or type of pens,

Ground EL. /7 8. 3

Date_/f~0C7 ~ &S

Penstrative rate cm,/se0 Area at the bottom of come A= 3,14cm’
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Tahle 2.1(10/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo 19 — 5 Ground EL._///77, 9 Bate /f~oef ~8&

Hethod or type of pens.

Penetrative rate / om/se Area at the bottom of cone A= 3 14¢ny
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Table 2.1(11/33)}

IN THE BAIGOM PLAIN

RESULT OF CONE PENETRATION TEST

STATIC CONE PENETRATION TEST

Hole No. 19 — O

Hothod or type of pene,

Ground EL. /7 /7.8

Date /f-00T ~S4

Penetrative rate / em/ s Area at the bottom of cone A= 3.1 4cmz
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Table 2.1{12/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo. 19— 7 Ground EL. /77 7. & Date /9-0et - 8¢

Hothed or type of pene.

Penstrative rate { cm/se Area at the bottom of cone A= 3.14cp’
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Table 2.1(13/33) RESULT OF CONE PENETRATION TEST

IN THE BAIGOM PILAIN

STATIC CONE PENETRATION TEST

Hole Mo 19 — 8

Ground KL, 7/ 15,6

Date / ¥-ocot-3¢

Hethod or type of pens,

Penetrative rate /  emSsue Area at the bottom of cone A= 3. 14cmy
PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG P
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Table 2.1(14/33)

IN THE BAIGOM PLAIN

RESULT OF CONE PENETRATION TEST

'~ Hole Mo, 19 — 9O

STATIC CONE PENETRATION TEST

Hothod or type of pene.

Ground EL. 7//7. 2

Date / 7-oct ~8¢

Penstrative rate [ cm/us Area at the bottom of cone A= 3.714cm’
PENETRATION | CONE BEARING | GRAPHIC | DEPTH q
RESISTANCE | CAPACITY LOG c K fa o
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Table 2.1(15/33) RESULT OF CONE PENETRATION TEST
IN°  THE BAIGOM PLAIN.

STATIC CONE PENETRATION TEST

Hole No. 12 1C Ground EL. ///4 £ Date / 7-0c ¢ - 8&

Hathod or type of pene,

Penetrative rate [ om/se Area at the bottom of cane A= 3 14cm’

PENETRATION | CONE BEARING | GRAPHIC | DEPTH -
RESISTANCE | CAPACITY LOG Qe
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RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

Table 2.1{16/33)

STATIC CONE PENETRATION TEST

Hole Mo, 21— 1 Ground EL. //76.8. Date 2/-oet. 3%

Hethod or type of pene.

Penetrative rate / cm/ s Area at the bottom of come A= 3 T4pom°
PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTAMCE | CAPACITY LOG Kg v
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Table 2.1(17/33)

RESULT OF CONE PENETRATION TEST

IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo 21- 1”

Method or type of pens.

Penetrative rate

Ground EL.

M, seo

Date

Area at the bottom of come A= 3.14¢m’

PENETRATION | CONE BEARING | GRAPHIC | DEPTH

RESISTANCE | CAPACITY LOG e
Qe K1 qetke Q
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2351101 32, 2 |Latevite
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Table 2,1{(18/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

- STATIC CONE PENETRATION TEST

Hole Mo, 2 1-—2 Ground EL. ¢/ /6.7 Date 2 /-0¢f-8%

Hethod or type of pene,

Penstrative rate | em/se0 Area at the bottom of cane A= 3,14cpf’

PENETRATION | CONE BEARING | CRAPHIC | DEPTH

RESISTANCE | CAPACITY La
Oc ¥ | aolkgsond | v |
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Table 2.1(19/33)

IN THE BAIGOM PLAIN

RESULT OF CONE PEFNETRATION TEST

STATIC CONE PENETRATION TEST

Hole Mo 21-— 3

Hethod or typs of pens,

CGround EL, /¢/ €. 7

Date 2/~2et~-f¢

Panetrative rate /  om/ s Area at the bottom of come A= 3.1 4cmz
PENETRATION | CONE BEARING | GRAPHIC | DEPTH :
RESISTAME,, | CGHPACITY | 10 e kg P

ac qe (ke 10 20 30
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Table 2.1(20/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Noo 2 1—- 3" Ground EL. Date

Hethod or type of pens.

- Penetrative rate cm,/ %0 Area at the bottom of come A= 3,14 ¢’

PENETRATION | CONE BEARING { GRAPHIC | DEPTH

RESISTANCGE | CAPACITY L0G Ue Kg om?
ac ¥ qe ke /i 10 20 30 A

18] 64 20 4 | | o]

170 | 73 233 |7 D i -

1831 79 2% 2 ML F . \\\k T _

250|1C7 | 34 - 1 |5 .. o I ]
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1991 86| 27. 4 '

1820 78 | 24. 8 |_ :
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II-T.20




Table 2.1(21/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hols Mo 271 — 4 Ground EL. 717/ 7. O Date 2 1 —peot -S4+

Hethod or type of pene.

Penetrative rate ! om/sm Area at the bottom of come A= 3.1 4cmz

PENETRATICN | CONE BEARING | GRAPHIC | DEPTH

RESISTAMCE | CAPACITY LOG
ac Ml qetke/end | ¥
17 7 2:2 | vy 20
24 1 10 3.2 | oM
431 18 5.7 1 Y7
47 | 20 64 |- 50
451 19 -1 |y Lo
€6 | 28 89 | -~y
48 21 g7 |-
41 [ 18 57 =
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Table 2.1{(22/33) RESULT OF CCONE PENETRATION TEST
IN THE BAIGOM PLAIN

15{

STATIC CONE PENETRATION TEST

Hole fo _21-—5 Ground EL. Date

Method or type of pene.

Penetrative rate om,sec Area at the bottom of cone A= 3. 14cm’

PENETRATION | CONE BEARING
RESISTANCE | CAPACITY

GCK‘T qe (ke o)

0 ~ O-0

12 5 16
11 5 1-6
7 3 1-0

7 3 1:0

50 22 70
551 24 7°6
75| 321 10-2

76| 33 10 -5
711 3 9 -1

751 32| 10 2
76 ] 331 10 -5
88 3al- 12 . 4
101 ] 42) 13 .7
106 | 451 14 . 3
153 664 21 - 0
157 874 213
203 87| 27 7
260 | 112 35 .7

I1-7,22




Table 2.1(23/33) RESULT OF CONE PENETRATION TEST

IN THE BAIGOM PLAIN

Hole Wo 22-.1

STATIC CONE PENETRATI!ON TEST

Ground EL. /128.0 Date 2o - oe7— B&

Hethod or type of pane.

Penetrative rate ! em/se Area at the bottom of come A= 3 14cpy’
quwp
T é{tx{‘roﬂa[ﬁbefz
PENETRATION | CONE EEARING | GRAPHIC | DEPTH v
RESISTAMCE | CAPACITY LoG (e Kg om?
Qc k| aqctkg /e v 10 20 30

7 0 c. 0 [~ E 10 b ]
o] ¢ SHROR R 1 -
25| 11 3.5 | . ' :

251 17 3.5 | Send . - l T
37 16 5 1 ry 50 ' ‘ ......_.:
43| 18 5.7 |.iih ! | , i
26| 11 35 g A R
34| 13 48 | foys e ]
35 15 4. 1 Al _ [ e — ]
26| il 55 | ow [Hoo] /LT

23 10 3.2 —_ ) __r . -
a5 9] 8.1 | Y. S b -
se|_ 25l e 0 | : ,_
e 6 7 | ' . _ .
75| 32| 10-2 |_......[150] N —]
9o 29| 12.4 T...--. ‘

125 54| 17. 2 | Lulerste ]
cs[ 41 13- e

115 49 15 < ,/,V.‘,L _ )

187] 80| 25 5 ----1 200

12¢] 52| 16-3 [< a

235 101|322 |febble,

160| 691 22. 5 |- * _

172 74 R ;

200 86 27 4 ) 250 |

1221 57 18.2 | |
891 38| 121 N e |

182 78] 24.8 | ..

127] 55 17.5 -- _

129 %%} 17.5 |—-— _| 300
95| &1 3.1 | .
o2 qol 12,7 -

ool 42} 13.7 |----

113} 491 158-6 | "7 |

144 &2] 19.8 --- 1 350

II-T.23




Table 2.1(24/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

if
Hole fo, 22~ 1 Ground B, // 28, 0 Date 22 -0CT~8%

Hethed or type of pene.

Penetrative rate em,/se0 Area at the bottom of cone A= 3 14cm’

PENETRATION | CONE BEARING | GRAPKIC | DEPTH

RESISTANGE | CAPACITY LOG

Qe K] actke /e
126 | 54 17- 2 | ..
1181 & 16. 2 Laterite
125 B54( 17.-2 ~ - -
150 =4[ 20..1 ML .
1639 73 2323 |- 400
152] 65| 207 B
158) 68 21-7 |- A
154 65| 2°-0C T
1s7] 72| 229 |
163 70| 223 } 450
20%| 87 277 |-
188| 81 25§
00| ge| 27.4 _
2zool 8e| 27 a4 | ..
170| 73] 23:3 - 1 500

II-7.24




Table 2.1(25/33)

RESULT OF CGHE PENETRATION TEST

IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole No 22— 2'

Hethod or type of pene.

Cround KL, 775853

Date 22~ 0CT - B¢

Penstrative rate / __em/se Area at the bottom of cone A= 3. 14cm’
PENETRATION | CONE EEARING | GRAPHIC | DEPTH :
RESISTANCE | CAPACITY L00 Qe Kg o
] wcteod | o 10 20 :
. = 10 - ! :
/féfmmrJ T 7: T
T # ' i ]
- -
lh‘r‘é’rﬂ”_ 50 o ! : ]
5] 2| o.6 |- T 60} ‘ | o
10 4 1.3 - -
ol A, e
=] 3.5 | oM B
4] 10 32 LY _J700] I
38| i6 51 | [
45 19 & L l .“"
e 2 e v | T ' -
30; 13 41 irpterite T
42| 181 57 -- ] 150 —
50( 21 S0 7 ML
52| 22| 7.6 | -
50 25 B
65| 28 . o R i
60| 2& 203 1| a0t e}
€8] 9 92 | ___ _
70t 30 =g . g
01 3 o . ]
750 Z21 10-2 | -
72| 31 900 | .. 1259 —
83| 36] 11.5 ! —
82] 5| 112 | . ]
el 41 1301 | S -
vt G 142 7 L i
115 49 156 | 300 S
138 59 181 8 } -
170 54 172 | -
S [YAR-T S i
REE Al e = e
HE! 14 0 350

II-T,25




Table 2.1(26/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo 28— 2" Ground EL, // 2% 3 Date 22-0ct ~ 84

Methad or type of pens,

Penetrative rate ! em/se0 Area at the bottom of cone A= 3.1 4¢cpt

PENETRATION | CONE BFARING | GRAPHIC | DEPTH

RESISTANCE | CAPACITY LoG
gc k9 | actke o)

CEL 44 4.0 |

S 14 . 7 lalerite
100 13 13.°7

e la) 41 13 . /\i‘f__,
103] 44} 14.0 | 400

105 45| 14 . 3 s

120] 52 186 | .

121 52 1&8. 6 _

1°0 7 15 O o e s
141 €11 19.4 ___laso}l
122 521 168.6 L
121 57 18 2 o -
176 76 24, 2 |
270 ag| 315 | | ‘:
204 88 28 0 S 5001 . i

]

II-T.26




Table 2.1(27/33).

RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole No. 22—3

Hethod or type of pens,

Ground fL. // 2453

Date 72-0cl — S &

Penetrative rate [ em/se Area at the bottom of cone A= 3 14
PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTAMCE | CAPACITY Log Qe kg ont
¢ M| ackased | 1{0 2'0 30
i g i —
0 & Liller b ; .
451 1.1 E, s WZCy T . i ]
18 & SR . ; _
21 9 2.9 L L T
30 13 4.4 L ]
3g| 16 51 |/aferite T
431 1& 5.7 G ]
451 19 5.1 ML L ]
Elall I 1 - M N
30| 1% 41 L ; 7
20 9 2:5 | | ) 7
29 12 3.8 L t
19 e 2.8 | -
26| 1 3:5 - ) ]
270 1o 3-8 | - ]
32 14 44 5 - ) o
35| 15 L T
24 1¢ 32 L N
331 14 4.5 | |
42| 18 5.7 | ]
30] 13 41 | | _
371 15 4-8 ) . |
25 11 35 L | i
38| 16 5.1 | | ]
42| 18 57 | | i
51 2z 7.9 o ; _—
51 22 70 o | :
58| 5 8:0 o ; |
27l 12 3:8 | L e
361 15 18 ' |
250 11 2.5 | ST
17 7 2.2 .

II-T.27




Table 2.1(28/33) RESULT OF CONE PENETRATION TEST
‘ ‘ IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

¥ '
Hote Mo 223 Ground EL. 7/ 24 Date

Hethod or type of pene.

Penetrative rate cm,/ s Area at the bottom of cone A= 3,14y

PENETRATION { CONE BEARING | GRAPHIC | DEPTH

RESISTANGE | CAPACITY Log e Kg o
ge K9l qetg e 10 20 30

40| 17 5 4 ' |

42| 18 5.7 |

105 | 44 14. 0

141 -0 19. 1

2071 69 28 - 3

120] 52 1€ 6

225| 96 30 - 6

P
{

II-T.28




Table 2.1(29/33)

IN THE BAIGOM PLAIN

RESULT OF CONE PENETRATION TEST

o STATIC CONE PENETRATION TEST
Hole Mo. 22— 4 Ground EL. /7 24~ ¢ Date_22 - 0ot ~Si
Hethed or type of pens.
Penetrative rate ! em/w Area at tha bottom of cane A= 3. 14¢’
PENETRATION | CONE BEARING | GRAPHIC | DEPTH )
RESISTANGE | CAPACITY Lo Ue Kg
g kg] actasad | v 10 20 30
cm. ;‘“—Z.—'( |' ! —
; , 7
f e I S
Aok~ o ! SR

551 O O 0- 0 [4itfer N ;
AT ET R, \ i ! n
e5l_42| S1 503 177 0PN ]
a5] 18] 6.1 AN _ ]
65| 28 8.9 (lederite N ]
66| 28 8:9 1001 ' ]
50| 2 6.7 | ML ) e B
46 | 20 5.4 ——- ]
501 21 o-7 | |
441 19 6.4 — - ' N
54| 23 7:3 | 1504\ —_—
51| 22 7.0 L y |
49| 214 6.7 | By
51| 22 70 L o . B
56| 24 76 | o a
54| 23 7.3 200l —_—
56| 24 7:6 | N
74| 320 1o0.2 | . i
116] 51 162 | e
180] 69| 22 C | _
18] 49| 756 | T 250 ; - .
240| 103| 328 L T .
22| 95| 30:3 | i , o -
263 113] 36-0 | [ 280] . T,
T | ]

300 e , L

g : -

: :
! i
t’““*T

II-T7.29




Table 2.1(30/33)

In

THE BAIGOM PLAIN

RESULT OF CONE PENETRATION TEST

Hole Me.

STATIC CONE PENETRATION TEST

301

Hethod or type of pens.

Penetrative rate

Ground EL. ,// 2. 2

/ om/seo

Date 3 O-ocf-2¢

Area at the bottom of cone A= 3 14cm’

135

PENETRATION | CONE BEARING | GRAPHIC DEPTH q y

RESISTANCE | CAPACITY LOG C ‘ mf
QK| aetkesed | v 10 2IO 30 8L
| t , i _
71 3 1.C —*J 1] y S
ol 4l 1.3 1] - B O
el @ 2.6 |etter. A ! | |
20} 9} 2.9 Fie 8 \Y e g
2.0 ¢ 3.2 | b =108 ek e
57| 2 7.6 v — N A S
761 221 105 AN~ — ?, i ]
531 231 7-3 |- el - .
esl2el e o o T R
ocl #ol 124 Vv —13¢ - |
r2cl g2 e e U8 P SN
== ,

=0 L B
O - ]
o S .
o B . ' 1
e
- i

|

II-T7.30




Table 2.1(31/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

2

Huia Hoo 3(C - 2 Ground EL. ///J. 0 Date o 0~-set-Jt

Hethod or type of pene.

Penetrative rate /  om/ e Area at the bottom of cone A= 3.14¢m’

PENETRATION | CONE BEARING
RESISTANCE | CAPACITY

e Kg om?
pc k| getke /e ,

10 4 1. =
11 = 1.6
9 4 1-3
Wy € 1.9
20 L 209
231 14 4"
AR 127
17 ec 157}
2781 112 T
1261 &2 €. £

1
{

II-7,31




Table 2.1(32/33) -RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo 30— 3 Ground EL. s/ /. "7 Date_J30 -0 ¢t -Af
Hethod or type of pene.

Penetrative rate C,~ 360 Area at the bottom of come A= 3.1 4(;mz

PENETRATION | CONE BEARING | GRAPHIC | DEPTH |
RESISTANCE | CAPACITY LOG Qe Ke form?
ke s/od | v 10 20 30
| A
1 O OC’ f —
49| 21 €-7 . -
5] 11 3.5 : R S
21 st 2.9 ; ]
21 = 2.3 ___.‘[.__
25| 11 3-5 e -
25] 13 35 N
271 12 Z. & _ N
CH| ic . Vv N O
28y Al 259 1y 1200 T T ]
1251275 - | 37.6 .
\’:'r R : —
7 ¥ e —
L e 1 e , —_
S
e e - M¢ I
1 -
i
,%

Ii-T.32




Table 2.1(33/33) RESULT OF CONE PENETRATION TEST
IN THE BAIGOM PLAIN

STATIC CONE PENETRATION TEST

Hole Mo, 30- -4 Ground EL. /7 /&, 2 Date 6 ~pet -2J

Hethod or type of pens.

Penetrative rate /  em/se Area at the bottom of cone A= 31 4com?

PENETRATION | CONE BEARING | GRAPHIC | DEPTH

RESISTANCE CAPACITY LOG

ge (kg o) i

, Ter 1¢

210 9¢| 287 e | ZO
511 22 7.5 [%e
52| 22| 7.0 |dtT:
e
- : -8 .
37 59| 156 |Wh
116 | 511 16.2 |92 [Tar
12 [ de | 15. 3 |»mey
14041 €C 1 13- 1 [Clay
€2 7¢C] 22.3 [~
op] €2l 217 1,99
166 721 22.9 | -«
194 3| 264 |7 -
252 1Ce | 349 |2 .

205 t, 3 26' :) C.D“'_. B 160 -" _....E___ e
165(120] 52| 1c.¢ |- -

B : |

IT~T.33



Table 2.2(1/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST
, .l
Ndou 1

Hole Ho Ground EL. / 59’7 Date 22- Ot -84
Hethed or type of pene. : fejxf
Penstrative rate { cm/ s Area at the bottom of cane A= 3 14¢m’

PENETRATION | CONE BEARING | GRAPHIC | DEPTH

RESISTANGE | CAPACITY Log Qe Ke
06 51| qeChu /e 10 20 30 o/
1701 73 233 10 } !_[ { R
169 | 73] .3 | / | .
114 | 43| 155 /sterite o //;// _
ST -4 I Feol T i -

0 | 30 O Lo 50 Ve !

&1 35 11-

r | . i .
b rowh } , ' |
H@h R SR R ﬂuu%mmem»_

&5 30 9.
g, | 3% 1 Q-

8G | 24 10-

Wiepethey I . b e ]
st 100 N A R

IE N LN ENE LN Ts v Ta R Ea) ) BRR 1,0 (a2 (00 1BY)

67| 2 9. —
48 | 21 & ( dael - e e . ]
G2 27 8. sehitt) o " ‘ o
69.] 30 9 o | -
60| 26 2. g ]
52| &7 7-0 150 Lo S
1721 79 OF RS S ' |
173 M| 236 . /‘I L
11 T 11.2 i .
102 44| 140 B
116 | 49 156 2001 N . N—
1011 43 ] 137 . / | i
871 271 11.8 , i
117 ] 491 156 o .
13| o7 182 N _
130 571 18.9 25,0 - 1
146 | 65 2001 > | ]
T2 48] 15 3 o e , |
1155 67 21 3 | T ]
[192] 63| 2.4 3001 .. N D
100 g2 1 269 | i
2| e T 274 g ]
191 €21 28+ ; |
2(Cl e | 27:4 o | A
193 €3 26, 4 350 | :

II-T. 34




Table 2ﬁ2(2/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

dour T

Hola N Ground EL. Date

Hethod or type of pans,

Panetrative rate cm, 36 Area at the bottom of come A= 3 14cm’

PENETRATION | CONE BEARING | GRAPHIC | DEPTH

RESISTAMGE | CAPACITY LG Qe kg oo
@c k| aotkg /el 10 20 30

2121 91 29,0 360 N

P -

- : é ]

1‘ e

i f ; .

- T_.___ - g e e

II-T.35




Table 2.2(3/18)

RESULT OF CONE PENETRATION TEST

AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Hole No.

NdoUp?

Hethod or type of pens.

Ground EL. / /8¢
Legt

Date 22~ oef -S4

Penetrative rate [ om0 Area at the bottem of come A= 3. 14cm°
PENETRATION | CONE BEARING | CRAPHIC | DEPTH
RESISTANGE | CAPACITY L0 Ao ke /ot
qe bq] _aclkg e i0 20 31
154 | €8 21. 0 10 } ! A
64| 7C| 273 A\ : R
131 ] 56| 17 & |laterite e ; ]
o5 A s 1, I b
B4 | 36| 11-5 |madhred| 50 / : :
82| 35| 11:2 |schist j. -
100] 43| 13. 7 N T
o5 | 41 13. 1 ; / b —
971 42 13 4 e L L _—
146 | 63| 20 1 100 o ]
65+ 2f 6 9 ]
88 | 3| 12. 1 : i
120| 52] 16. 6 130

IT-T.36




-Table 2.2(4/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Hole No. Groumd EL. // &8 Date 22 - pof- Bt
Left

Hethod or type of pens,

Penetrative rate cm, s Area at the bottom of cone A= 3. 14cm’

PENETRATION | CONE BEARING | GRAPHIC | DEPTH

RESISTANCE | CAPACITY LOG
G kg qe ke /s
124] 53 125- S 16
148| ©4 0. 4 ;
e8] e8| 21 7 T
174 75| 23 9 iHweh _—
138 59| 18- 8 wethre] g
90| 39| 12. 4 |"opmt
107] 46| 14. 7 o
110] 47] 15.0
141 61| 19 4 o
126 54| 17. 2 106G
139 60| 19 1
127] 55| 17 5
75 32| 10 2
99| 43| 13 7
158 88 21 7 150
209| 901 28 7
1€7| 721 229 R
120] 52| 16 6 180

Ix-~T,37




Table 2.2(5/18)

RESULT OF CONE PENETRATION TEST

AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

NdoLIng

Hole No.

Hethod or type of pene.

Ground .. /A69. &

Date 22 ~oot - A&

Ritey bed .

Penetrative. rate /em/se Area at the bottom of come A= 3,.14cm’
PENETRATION | CONE BEARING | GRAPHIC | DEPTH q ) .
RESISTANCE | CAPACITY LOG G g L

¢ M qetkeseh 1? %3 30

“ _— = 1 [ i .w,,“ ]
151 13| & 1. 8 20 ¢ | ‘ g -
219 2-9 | dt ; | | .

0] 4 1.3 e 40l 4. -

88| 38| 16 3 e N T

85) 37 13- 8 |Zaferitel 60 2 ; - N

1 1 ? 50 1 5 ' 9 N N L { [ S '_ e et mre—— e e N
101] 43] 13.7 80 - el ]
145] 62| 19,8 |Meh B
155] 671 21,3 100 R —
I TR N T SO S S, . . o]

Nn51 120 521 16-6 | .. | 1204 1 L ]
273[117{ 37" 3 | jjsaliay | T
AP 5.0 D S et

120 52| 16-6 | 1604 .+ .
— fd o |

| S - ———-—V—‘-j

- ~ ; | -—j —~

R | _

: : _

. | : S

II-7.38




Table 2.2(6/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Ndloups .
Hole No. Ground EL. 7/ 6 & Date 22 -o0t - SF
Hethed or type of pens. rig It
Penetrative rate [ em/se Area at the bottom of come A= 3. 14¢pf

PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG
¢ M| actke ol
30| 56| 17 -8 10
126] 54 17..2
120] 52 16 ° 6
119] 51 16 - 2
111| 48 15 - 3 [Laferife 50
96| 41 13+ 9
110] 47 15.0 | ML
931 40 12 - 7
93] 40 12 7 .
81] 35 i1 .2 100 ,
711 30 DB
75| 32 10-2 | HW
77| 33 10 5
75| 32 10+ 2
93] 40 12+ 7 150
80| 24 10+ 8
69| z0 96 o
G2 27 8 - 2} T
66| 28 8 9 2
34| 15 4 -8 200
57| 24 7 8
59| 25 8 0
168] 72| 22 -9
205 @8 28 Q0 .o .
os] 41| 13 1 |- W [ 280
gg| 28 121 | ..o
cal| 29 9 .2 -
71| 30 96
e W
REREIEREE 300
2111 290
(232(100| 319 |.- -
2471106 338 \ew o
2431104 331 | o
25721110 250 |~ .| 380

II-T.39




Table 2.2(7/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Hole M. Ground FL, 7+ 8/ Data 22 - ocf~ SF
Hethod or type of pene. 'Q";”
Penetrative rate I em/se0 Area at the bottom of come A= 3.14¢m’

PENETRATION | CONE BEARING | GRAPHIC { DEPTH

RESISTANGE | CAPACITY LoG Je kg ot
Qc fi| qetke 10 20 3

81l 351 11-2 ; 10 ‘ T
120 52 16- 6 Za‘ie\:}fe ' \\ : i
168| 72| =22.9 | 30 ! ‘ |
98] B5| 27 i [ : |
183 79] 252 v § { —]
80| 77] 24.5 ['W. "] 80 .’ ‘

218| 94| 299 | .. B
270| 116} 36" 9 " 1| 80 ,;

IT-1.40




Table 2,2(8/18)

RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

ot

1151

STATIC CONE PENETRATION TEST

NdOoUp7?

Hola No. E

Hethod or type of pene.

Ground EL. // 72
Right

Date 22 ~oct~8}f

Penetrative rate ! om s Area at the bottom of came A= 3.14¢yf
PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE CAPACTTY LogG

chk‘] qc(kg/cg)

[S] 28 8 . ) 1

92 42| 13.4 L“{*’ge‘

1331 67| 18 2 | A

140| 60 19 1 weathey) o
66| 71| 226 | ,, | 50

170] 73 233

167l 2] 22.9

27el1i9 | 37.9 |-~

2701119 279 W S
192 23 26.4 S 100}
200 86| 27.4 | <:--T7110]
- 12 52 16. 6 H-w !

S

II-T.41




Table 2.2(9/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Ncoup &
Hole Mo Ground EL, 7/ €2 Date 22 - oef+—Kt
Hethod ar type of pane, Right
Penetrative rate /[ em/se Area at the bottom of cone A= 3. 14¢ny

PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG
K| qctke /o
1179] 51 16-. 2 10
127|565 17-5
135] B8 18- 5§ ifotelife
1471 63 20" 1 _
156 67 21. 3 ML 50
158] &8 21 7
150] 64| 20- 4 _
1181 51 16. 2
101 43 13 7
921 40 12 7 100
87| 37 1.8
1] 325 11 2
111] 48 15. 3
107{ 46 4. 7
113 | 48 15. 3 150
1071 46 14 . 7 -
128 55| 17-5
1221 82| 16 &
150] 641 20+ 4
138 59| 18. 8 200
18] 48 4.7 _
150 64| 2¢- 4
161 69{ 22. O
150] 64] 20- 4
150 64 20 4 25C |
141 61 19 4 |
1391 64| 191
133} 571 18. »
122 52| 18. 6
92| 40| 12.7 300
150| 64 20. 4
145 62{ 19. 8 .
150| 64| 2C. 4
160 89| 22-0
1221 52 16- 6 350

II-T.42




Table 2.2(l0/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

Ndoupes
Hole HNo. Ground EL. Date
R34 ¥
Methed or type of pena, :
Penetrative rate cm,~see Area at the bottow of come A= 3.14com”

PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG

Kg form? |
a¢ 4 | aclkg/el 10 30

37] 591 18 . 8 N

153 66 21- 0 J i i

154 66| 21. 0 ; . -

150] 64| 20. 4 ) . D N

120[ 52| 16+ 6 400 | S

; | i

450 | ! - T

~..‘$__._,.___._,__...___ . JE—

. ]

_ 3 - ; 1

o .

j |

| e —

II-T.43




Table 2.2 (11/18) RESULT OF CONE PENETRATICON TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST

NJ'aT’

Hole Ne. Ground EL. Date_z2- oot -3¢

Method or type of pens.

~ Penstrative .rate ‘ om,/seo Area at the bottom of cone A= 3. 14cpy

PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG
gc kg | qctkg/ :
111 45 15 - 3 |-
108 481 14 . 7 o
111] 48| 15 3 | ML
104 15 14 - 3
143 a1] 19 4 |00
168] 72] 229 ljeather
1651 71 22 & L.,
165 71} 22 .6 | sehiet
195 84| 26 .8 |- - ]
169 73 23 -3 450
170 73] 23 -3 |- .
2101 gol 28 . 7
120 821 16.6 |-
20| 52| 16 -6 , ‘s
120 %52 16 . 86 509
i
A— ]
S TV [
J— . 1 —
i P |
| : ]
- e g p—
{ i
) | i
i

II-T.44




Table 2.2{12/18B)

RESULT OF CONE PFNETRATION TEST
AT THE PROPOSED SITES

Hole

STATIC CONE PENETRATION TEST

NjaT
No. _

Ground EL. //23. &

Hethod or type of pene,

Date 2 2- of - B¢

Left yiver

Penetrative rate ! em/se Area at the bottom of cone A= 3.14om
PENETRATION | CONE BEARING | GRAPHIC | DEPTH
RESISTANCE | CAPACITY LOG kg fm?
oc M| actkes 20 30 5/
118 51} 16..2 [loc | 10 ! i I
113] 49 15 -5 |dlack | _
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Table 2.2.(13/18)  RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES
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Table 2.2(14/18) RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES
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Table 2.2(15/18)
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Table 2.2(16/18)  RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST
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Table 2.2(17/18)

RESULT OF CONE PENETRATION TEST
AT THE PROPOSED SITES
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Table 2.2(18/18) RESULT OF CONE PENETRATION TEST

AT THE PROPOSED SITES

STATIC CONE PENETRATION TEST
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Fig. 2.1 LOCATION OF CONE PENETRATION TESTS
IN THE BAIGOM PLAIN
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Fig. 2.2 1SOBATH OF BEARING CAPACITY, 4¢>3.0 kg/cm2
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Fig. 2.3 1SOPATH OF BEARING CAPACITY, q¢>9.5 kg/cm?
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CHAPTER 1 GENERAL

The seil survey and study were made to identify major soil groups
and their distribution in the study area through the field investigation
with the review of the previous study/l, and also to examine the suit-
ability of each soil group for irrigation farming on the basis of the
study on governing factors for land capability.

This report deals with the procedure of the field investigation
and studies, and final results of the soil studies including major
characteristice and land capability classes of the soil groups ldentified
in the study area.

/l: "PremiBre Phase de l'Etude d'Aménagement de la Plaine de
Baigom, RAPPORT PEDQLOGIQUE" 1980, SEDA/ENSA

SEDA: Société d'Etudes pour le Développement de 1'Afrique

ENSA: L'Ecole Nationale Supérieure Agronomique,
Centre Unversitaire de Dschang
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CHAPTER 2 SOILS

2.1 Procedure of Soil Survey

The physiographical condition, present land use and vegetation of
the study area were firstly examined, prior to the actual field survey,
through the interpretation of aerial photographs on a scale of 1/10,000,
which were taken in August, 1985, just before starting the soil survey.

The preliminary soil survey was then conducted in and around the
study area accompanying auger boring observations. The results of
these field activities indicate the physiographical condition, present
land use and vegetation are well correlated with the soil condition in
the study area.

Most of the study area is mainly occupied by inundated swamp.
The soil survey was carried out inside swamp area as far as possible,
but gtill some portions were remained without entering inside. Soils
in these portions were estimated based on the relation among the soil,
physiographical condition and vegetation.

" The soil profile survey was carried out on the basis of the informa-
tion obtained through the preliminary soil survey. A total of 5 test
pits were dug to a depth of about one meter or bedrock or groundwater
gsurface. Each soll profile was observed and recorded in accordance with
the standards described in the Guidelines published by FAO. Furthermore,
auger boring observations were additionally practiced for adjustment
of boundaries of each soil group.

2.2 Results of Soil Survey

2.2.1 Topographic condition

From the physiographic viewpoints, the lands of the study area
were classified into four land-form categories such as f£lat lowland,
flat higher terraces, slopes surrounding the flat lowland and undulating
hilly area based on their formation, sloping, drainage condition,
vegetation, land use, etc. These factors of each land-form category
affect the soils through the soil formation process.

(1) Flat lowland

The flat lowland has almost flat slopes less than 2%, and is found
all over the Baigom plain except the volecanic island located in the
center of the plain. This type of land-form unit was sub-divided into
2 parts according to their drainage and water-logging. conditions caused
by the low drainage capacity of the Nkoup river. The lower part of
flat lowland i1s a swampy area inundated through the year. This part
acts as a natural reservoir but is not utilized as cultivated land and
remains as a swampy area with natural vegetation like swampy grass and
forest.
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The higher part of the flat lowland is also inundated in the rainy
season same as the lower part. In the dry season this part is gradually
drained and becomes above the water level. This part is not used in the
rainy season, but faxmers cultivate food crops and vegetables in this
area after becoming dried up.

The flat lowlands, both lower and higher parts, are developed on the
alluvial deposits conveyed from the surrounding slopes.

(2) Flat higher terraces

Flat higher terraces are situated in the south-western part of the
plain and the flat part of the volcanic island. In thege areas, the
land relief is almost flat with slope range less than 2%, surface drainage
condition is good, but groundwater table is rather high with the depth
of 30 to 50 ¢m from the surface. This type of land-form unit is covered
with the volcanic ash. The south-western part of the Baigom plain is used
for cultivation of food crops, vegetables and cash crops. On the other
hand, the volcanic island is not presently cultivated, dominant vegeta-
tion in the flat part of the volcanic island is grassland, which is
burned before ranging in the dry season.

(3) Slopes surrounding the flat lowland

Outside the flat lowland, gently sloping suxface is developed on the
old alluvium and partly on the granite rock. This land-form unit has
good drainage condition but is susceptible to erosion by water in the
rainy season. Western and southern parts are used as farm land to
cultivate food crops, fruits trees and sugarcane, Other part is presently
used for grazing cattle.

{4) Undulating hilly area
Undulating hilly area is found in the volcanic island and outer

part of the study area. The soils are shallow and stony. This type of
land-form unit is utilized as pasture foxr grazing cattle.

2.2.2 S8oil classification

In the light of the physiographic condition in the study area,
together with the morphological features of the soil groups and the data
in the previous studies such as SEPA/ENSA report (especially the results
of physio-chemical analysis of soil samples}), the soils in the study
area were classified into seven soil units according to the FAQ/UNESCQO
s0il c¢lassification system. They are:
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Soil Unit Study Area Project Area

(ha) (%) (ha) (%)

Pistric Histosols 1,010 36.0 1,010 42.1
Humic Gleysols 760 27.1 760 31.6
Mollic Andosols 250 8.9 210 8.7
Humic Andosols 156G 5.3 150 6.3
Humic Cambisols 220 7.1 170 7.1
Dystric Nitosols 340 12.1 30 1.3
Lithosols 70 2.5 70 2.9
Total 2,800 100.0 2,400 100.0

Dystric Histosols {(0d) extend over the swampy area in the lower flat
lowland around the volcanic island. These soils are saturated with water
through the year and have organic layer coloured dark brown to black with
low bulk density, so called histic horizon which contains decomposed
plant tissue and roots with clay. The depth of histic horizon up to
subsurface mineral layer ranges 50 c¢m to over 2 m, but the area occupied
by the histic horizon with the depth more than 1 m is limited only in the
south-eastern part of the lower flat lowland. Mineral layer underlying
the histic horizon have fine texture like silty clay to clay coloured
light grey, many reddish to yellowish brown mottles, slightly sticky and
plastic characteristics. These soils are left as natural swampy bush or
blasted forest of saturated condition with excessive water. To use this
soil unit as cultivated land, drainage condition should be improved to
stabilize the histic horizon, After improving the drainage condition,
organic matter will be decomposed and oxidized, and the histic horizon
will decrease thickness of the horizon subside to groundwater level or
top of subsurface mineral layer. Adequate mixture of organic matter with
mineral layer makes this soil unit higher in agricultural potential.
However, it is essential for agricultural use to amend soil acidity and
to apply adeguate level of fertilizer after jimproving the drainage.

These scils occupy 1,010 ha or 36.0% of the study arxea.

Humic Gleysols (Gh) extend over the flat lowland in north-western to
south~western part of the swampy area. Surface layer saturated with wataer
in the rainy season is mainly composed of dark brown organic soil contain-
ing grass root mat, of which depth ranges 20 cm to 50 cm. Underlving
subsurface soil is derived from alluvial deposits, which is saturated
with water and shows hydromorphic property. In general, the subsurface
s0il is textured fine such as clay to silty clay, coloured light grey.
This soil unit is partially used as upland field depends on their
drainability and moisture condition, and the rest of this soil unit is
left as grassland. Although these secils have good agricultural potential
after improvement of drainage condition, application of fertilizer is
esgential for sustaining the good yield., This soil unit ocecupies 760 ha
or 27,1% of the study area.
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Mollic Andosols {Tm) are found on the flat higher terraces in the
eastern part of the volcanic island and south-western edge of the study
area. This soil unit is derived from volcanic ash., Surface soil
contains black organic matter with the depth of about 20 - 20 om, low bulk
density and good drainage. Subsurface soil is mere than 70 cm, dark
reddish brown coloured, slightly sticky plastic and massive structure.
These soils in south-western edge of the study area are presently used
as agricultural land for food crops and vegetables, however, eastern part
of volcanic island is left as grassland because of lack of access road.
this soil is good for crop production, but it is better to apply
fertilizer, especially phosphorous to maintain the soil fertility.

Mollic Andosols occupy 250 ha or 8,9% of the study area.

Humic Andoscls (Th) extend over the flat higher terrace in the
western part of the volecanic island. This soil unit is also originated
from volcanic ash. The depth to the groundwater table is about 30 to
50 m. The internal drainage is imperfect. The texture is generally clay
to silty clay. The surface soil contains dark brownish organic matter
and sometimes contains gravel, Presently these soils are left as natural
grassland which is used for pasture only in dry season. This soil
without stony phase has potential for crop production, This soil unit
occupies 150 ha or 5,3% of the study area.

Humic Cambisols (Bh) develop on the slope surrounding the flat low-
land. These soils are formed on the residual deposits with shallow black
surface layer, which is being eroded by running water. The texture is
silty clay to clay loam. Presently these soils along the National Road
No, 2 and at the foot of Mt, Mbetpit are used as farm land to cultivate
food crop, vegetables and fruits trees, and eastern part of thisg soil
unit is used as ranging pasture., This soil type is suitable for crop
production if it is conserved from erosion.

Dystric Nitosols (Nd) are distributed over the undulating hilly area
around the study area. These soils originate from highly weathered
dilvium deposits. Both the internal and external drainage conditions are
good. This soil unit has argillic B horizon., These soils are dark
reddish brown to red in colour, fine to medium in texture, slightly
sticky and plastic. Most of these soils are being used as grassland fox
grazing cattle or cultivated land for food crops. These soils generally
have agricultural potential for upland crops. However these are
marginally suitable for rice cultivation. '

Lithosols (L) cover the hilly portion of the volcanic island, some
spot hills along the western edge and foot of Mt., Mbetpit. They are very
shallow in depth and generally stony. These soils have almost no
potential for agricultural production. Lithosols occupy 70 ha or 2.5%
of the study area.

The soil map of the study area is illustrated on Fig. 3.1.

The results of soil analysis conducted by SEDA is summalized in
Table 3.1.

LII-5



CHAPTER 3 LAND CLASSIFICATION

3.1 Land Classification System

Land classification for irrigation farming was carried out according
to the FAO system (Framework for land evaluation, FRO, 1976). In this
system, land suitability classes reflect degrees of suitability or
limitation by using three categorxies i.e. orders, classes and subclasses,

3.1.1 Ordexs

Orders are the highest categories and reflect kind of suitability
such as suitable or non-suiltable.

(1) Suitable: S Land on which the sustained use of irrigaticn
farming are expected to yield benefits which
jistify the inputs and costs, without unaccept-
able risk of damage on the project area.

{2} Non-suitable; N Land which has qualities that appear to preclude
use of irrigation farming.

3.1.2 C(Classes

Classes reflect degrees of suitability. The classes are numbered
in sequence of decreasing degrees of suitability within the order.
out of above two orders, the suitable order is subdivided into three
classes, and non-suitable order has two classes.

(1) sl Land having no significant limitations to
(Highly suitable} sustained irrigation farming or only minox
constraints that will not significantly reduce
agricultural production and will not railse
inputs and costs above acceptable level.

{(2) &2 Land having limitations which as a whole are
(Moderately moderately severe for sustained cultivation of
suitable) crops by applying irrigation water, will reduce

productivity or benefits and increase inputs or
costs; but in total, benefits will be gained.

(3) 83 Land having limitations which as a whole are
(Marginally severe for sustained irrigation farming and will
suitable) so reduce production or increase costs to be

marginally justified,

(4 Nl Land having limitations which appear so severe
{Currently as to preclude any possibilities of successful
non-suitable) sustained irrigation farming with existing

knowledge at currently acceptable cost, and
which may bhe surmountable in time.
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{5} N2 Land having limitations which appear so savere
(permanently as to preclude any possibilities of successful
non-sui.table) sustained irrigation farming,

3.1.3 Subclasses

Each class 1s divided into subclases which reflect kinds of 1limita-
tions. In this study, required land qualities were selected in the course
of the development.concept revealed anotherxr part of this report, and for
irrigated rice cultivation, the Japanese land classification standards
{outiine of Land Classification based on Soil Survey in Japan, 1877,
National Institute of Agricultural Science) were applied. Therefore,
following limitation factoxrs as required land qualities from the Japanese
system were selected and applied for assessing the suitabilities.

(1) Topography (s)

(2) Gravel content (qg)

(3) Thickness of top soil (t)

{4) Effective depth of soil ()

(5) Permeability under submerged condition (1)
{6) Fertility (f)

(7)  Acidity (a)

(8) Depth of orxganic horizon (o)

Each of above limitation factors is expressed by abbreviated symbol
letter and is used as suffix of subclass noemination of land suitability.

3.2 Specification of Land Suitability

The specification and criteria for rating the limiting factors of
land suitability are explained as follows:

(1) Topography (s)
This factor is due to unfavorable relief, especially slope. This
factor is applied to upland crops only. The class of this factor is

decided by the combination of the followings:

(a) Natural slope as a main dependent sub-factors:
5 grades as shown in the following table.

Steepness of Slope

o Y Class
less than 3 less than 6 1
3-8 6-14 2
g-15 14 - 28 3
15 - 25 28 - 47 4
mere than 25 more than 47 4
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{b}) Direction of slope
(c) Artificial slope
(2} Gravel content in top soil (g)

Gravel contents in top soill are expressed by the percentage of the
exposed surface area of gravel on soil profile, and are graded into the
following classes:

" Gravel Content Class
(%) Paddy Upland
less than 5 1 1
5-10 1 2
10 - 20 1 2-3
20 - 50 1-2 3-4
more than 50 4 4

(3} Thickness of top soil (t)

Top soil is the first horizon where plant roots can easily penetrate,
and generally corresponds to the plowed layer. The classes are grouped
according to the thickness of top soils as follows (when effective depth
of s0il {(d) is placed to class 4, this factor is also placed to class 4):

Thickness of Top Seil Class
{em) Paddy Upland
more than 25 1 1
25 =15 1 2
less than 15 2 3

{4} Effective depth of soil (qg)

Effective depth of soil is the depth up to bedrock, hard pan and
gravel layer which plant roots can not penetrate. The classes are
grouped, according to thickness of the effective soll depth, as follows:

Effective Depth of Soil Classes
{cm) Paddy Upland
more than 100 1 1
50 -~ 100 1 2
25 - 50 2 3
15 - 25 3 3
4 4

less than 15
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(5) Permeability under submerged condition (1)

This factor affects irrigation water requirements, soil temperature,
and leaching of the nutrients or development of reduced condition of the
goil. This standard factor is evaluated mainly by the combination of
soil texture and the presence of compact layer within 50 cm Ffrom the
surface, as following sub-factors:

(a) Soil texture

Content of Clay Content of Sand
1. wvery fine more than 25% -
2. fine 15 - 25% -
3. medium less than 15% legs than 85%
4., coarse less than 15% mere than 85%

{b) Compactness

1. compact: more than 14.0 kg/cm? by hardness meter
2, medium : 14.0-1.4 kg/cm? by hardness meter

3. loose : less than 1.4 kg/cm? by hardness meter
Sub-factors Criteria Class
Soil Texture Compactness Paddy
very fine compact Poorly to imperfectly permeable 1
very fine medium Poorly to imperfectly permeable 1
medium medium Moderately to well permeable 2
coarse medium Moderately to well permeable 2
coarse loose Well to excessively permeable 3

(6) Pertility (f)

Fertility ig evaluated by the combination of the following two
sub~factors:

{a) Nutrient holding capacity (evaluated by CEC)

1. high : more than 20 me/100 g
2. medium: 6 -20 me/1l00 g
3. low : less than 6 me/100 g

(b} Base status in soil (evaluated by base saturation degreeg)

1. good : more than 50%
2, medium: 30 -50%
3. poor : less than 30%
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Sub~factors Class

CEC Base Status Paddy Upland
high gotd 1 1-2
high medium 1-2 2
high poox 3 2-3
medium good 1 1
medium medium 2 2
medium poor 3 3
low good 2 3
low medium 2~3 3
low poor 3 3

(7) Acidity (a)

Acidity is evaluated by pH.

. . Class
pH Criteria Paddy Upland
more than 6,0 weak 1 1
5,0-6.0 medilum 2 2
4,5-5.0 strong 3 3
less than 4.5 very gstrong 3 4

{8) Depth of histic horizon {o)

After improving the drainage condition, histic horizon will subside.
The histic horizen in the study area contains much mineral clay of around
80%. This means that the subsidence is minimum level, but period for
stabilizing subsidence depends on the depth of histic horizon. Depth is
graded as follows:

Depth of Histic Horizon Clasg
{cm) Paddy Upland
less than 90 1 L
more than 90 2 2

The specification of land suitability class is summarized in
Takble 3,2,
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3.3 Land Suitability

The land is evaluated by using above factors. The corxrelation
petween soil units and land suitability classes is shown in Table 3.3,
and the results of land suitability classification is sunmarized below:

Suitability Subclass Study Area  Project Area

Soil Unit

Paddy/Upland (ha) (%) {ha) (%)
bystric Histosols 52a/82a 710  25.3 710  29.6
S2ao/52a0 300 10.7 300 12.5
fumic Gleysols 51/51 760 27.1 760 31.6
Mollic Andosols 81/52 250 8.9 210 8.7
Humic Andosols g82a/52a 90 3.2 90 3.8
52a/82sga 60 2.1 60 2.5
Humic Cambisols 82tL/S2sqgte 220 7.9 170 7.1
Dystric Nitosols 834 /82sgtaefa 340 12.1 30 1.3
Lithosols Nle/Nlse 70 2.5 70 2.9
Total 2,800 100.0 2,400 100.0

Note: The above project area of 2,400 ha is the gross area
surrounded by the proposed irrigation canals and includes
the volcanic island.

According to the above sulitability classifiecation, the soils in the
study area are generally sultable for the cultivation of irrigated rice
and upland crops except for Lithosols, however, it will be essential to
amend soil acidity especially for the areas of Dystric Histosols, Humic
Adosols and Dystric Nitosols and to apply fertilizers after improvement
of the drainage condition.

The land suitability classification map is illustrated in Fig. 3.2,
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RESULTS OF SOIL AWALYSIS CONDUCTED BY SEDA

Table 3.1(3/8})

Particle Distribution

Base Satu-

Exchangeable Base

CEC

Available
Phosphate

Total

PH Total Organic
H,0 Xcl

Depth

Sample

Clay §ilt Sand Gravel

ration degree

Na Total

K
{ml/100g}

Mg

Ca

Nitrogen

Matter

Carbon

No.

(%) (%) (%)

(%)

(2)

(%) {rpm} (m1/100g})

(%)

(%)

{cm)

7.1

52.4 40.5
38.2° 43.1 18.7

12.3

2.1
2.4
1.7

1.4 0.4 0.2 0.1

1.3 0.8 0.2 0.1
0.8 0.7 0.1 0.1

17.1
0.8 1.0 0.1 0.1

18
24

0.3

8.2

4.8
2.1
1.8

8.1 4.0

Q-18
18-27
27-80

Fl1

16.8 14.3
13

0.2

4.8 4.0
4.9 4.1

4.0 4.3

43.5 40.1 16.4

12.2

.9

11

24.1 38.9 45.4 15.7

2.0

8.3

45

1.4

B.2

80-100

24.3 49.5 26.2

47.5

4.8
2.5

2.9 1.6 0.2 0.1

10.1

6.2

3.6

0-20 5.2 4.3

20-40

Fl2

21.1 48.0 22.9

3.9

1.1 1.2 0.1 0.1

5.7

1.6
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4.0
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RESULTS OF SOIL ANALYSIS COMDUCTED BY SEDA

Table 3.1{4/8)-

CEC

Particle Distributicon

Base Satu-

Exchangeable Base

pH Total Organic Total Available
H,0 KC1

Depth

Sample

Clay Silt Sand Gravel

ration degree

Na Total

(ml/100g)

¥g

Phosphate

Kitrogen

Matter

Carbon

No.

(%) (%) (%}

(%)

(%}

(%) (ppm} {ml/100g}

(%)

(%)

(cm)

8.9 7.1 0.3 0.1 1.4
8.5 5.7 0.2 0.3 14.7
11.1 5.9 0.2 ©.2 17.4

6.7

34.6 56.1
3g.8 '51.5 15.0

.2

26

62.5

24
20
28
28
26

0. 37
0.23
Q.27
0.10
0.10

6.3 10.8

5.3 4.8

0-16
16-39 5.6 4.7

Fil5

46.5

31.6

4.0
4.9

7.6
2.5

40.4 46.4

51.8

33.6

8.4

5.7 4.8

5.8 4.9

39-56
56-99

46.3 3B.5

70.0

15.5 4.6 0.1 0.1 20.3

24.7

1.6
1.8

51.4 34.6 1.5

.6

52

B.9 3.7 0.1 0.3 13.0

6.3 5.0

99-117

8.5

35.9 35.¢

4.4 15.6

11.3 5.1 1.7 0.1 18.2
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0.73

7.3

4.2

5.6 5.0

0-19
19-40
40-90

F18

55.8

36.2
8l.0 32.9

67.2

27.1
12.9

41
30

4.0
8.6

5.4 4.8
6.5 5.4

6.1

5.9 45.7

3.0 2.2 0.7 0.0

1.5

38.6 55.5 5.9

47.8 43.6

40.3

6.2 5.3 0.6 0.1 1lz2.2
6.3} 3.1 0.4 0.1

14 30.3

4.76
2.69
1.26

13.5

7.8
3.6
1.6

5.5 4.8

0-15
15-31
31-62

F17

io

8.6
5.0

36.7
47.3

9.7

26.4

11
28

6.2

5.6 4.5

57.8 38.2

5.3 4.7 0.1 0.3 10.4

22.0

2.8

5.7 4.8

o O
. f
(R
o N
' 4
- g
o
- N
. ,
N A
" n
n o
. 3
»n oW
=
Mo~
. '
o o~
)
N ®
\ .
e o
-H o~
' .
[T
-~ O
N s
m 6
o m
+ L
woom
o
® W
) \
[
-
[+
N o
™~
o W0
. .
~
~
. i
—
(=]
' 1
—
L Y.
. '
wn -
o 9~
' N
w In
%)
o
-
!
o
)
uy
4
[5]

III-T.4

61.5 8.3

30.2

8l.6

15.3 8.0 1.6 0.2 25.1

7.4
22.5

134

0.27
0.19
G.11

4.0
3.5
1.1

5.9 5.2

0-25
5.5 5.0

25-40

FlB

6.0

45.7 48.3
63.8 32.5

71.6

9.0°

45

5.5 1.5 0.1 16.5

3.7

7.4 40.0

4.0 2.4 0.9 0.1

18.5

15

1.8

5.6 5.1

40-100

34
22

50.8 28.7
28.1 51.1 20.8

20.5

85.6

14.6 10.7 1.9 0.2 27.4

32.0

12

0.32
0.22
0.11
0.10
0.06

5.1

5.8 5.0

6.6 5.3

0-19
19-28
29-74

Fl9

84.1
65.5

12.1 8.5 1.8 0.3 22.7
. 10.3 14.0 1.2 (0.3 25.8

27.0

5.5

3.2
1.5

42.8 46.9 10.3

61.1 30.6

3.5

39.4

i2

6.1 5.1

7.2

8.3
7.2

53.6

7.5 4.0 0.9 0.2 12.6

6.5 2.5 0.6 0.2

2

42
45

.3 1.6

6.2

74-94

55.1 37.7

64.1

9.8

15.3

1.0

0.6

6.5 5.8

94-160

1.2 0.2 0.1 2.1 16.4 36.3 30.6 33.1

0.6

2.8

0.16

4.6 4.0 3.3

0-30

El6




RESULTS OF SOIr. ANALYSIS CONDUCTED BY SEDA

Table 3.1(5/8)

Particle Pistribution

Base Satu-

Exchangeable Base

pH Total Organic Total Available CEC
HZO KCl

Depth

Sample

Phosphate

Clay Silt Sand Gravel

ration degree

Na Total

K
{m1l/100g}

Mg

Ca

Nitrogen

Mattex

Carbon

No.

(%) (%) (%)

(%)

{%)

(mi/100g)

{ppm)

%)

(

(%}

(%)

(cm)

27.5 24.3 43.2

37.1

6.1 3.7 ‘0.3 0.1 1l0.2
3.8 1.4 0.1 0.1

3.8 1.2 0.1 0.1

27
20.1

27
26
30
26
26

0.51
0.21
0.11

10.9

6.4

4.8 4.1

0--10
10-27
27-52
52-75
75-94

F20

35.6 52.1 12.3
28.5 64.6

26.9

5.4
5.2

2.3
1.1

5.4 4.2
5.6 4.4
5.8 4.9
4.9 4.3

6.9

50.5
51.8

10.3
B.3

29.7 41.5 28.8

4.3

3.2 0.% ‘0.1 0.1
2.1 1.0 0.1 0.1

0.11
0.07

0.7
0.3

55.9 19.4 59.2 21.4

3.3

5.9

0.6

44.6 43.4 12.0

37.7

6.6

15 17.5

0.03
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(-30
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RESULTS OF SOIL ANALYSIS CONDUCTED BY SELA

Table 3.1(6/8)

Particle Distribution

Base Satu-

Exchangeable Base

Available CEC

Total

Organic
HMatter

Depth pH Total
Hzo KCl

Sample

Clay Silt Sand Gravel

ration degree

Na Total

K
{(m1/100g)

Mg

Ca

Phosphate

Nitrogen

Carbon

No.

(%) (%} (%}

(%)

(%}

(%) {ppm) (ml1/100g)

(%}

(%)

(em)

25.3 53.1 21.86

29.1

5.8
3.7

2.9 1.4 1.4 0.1

2.4 0.9 0.3 0.1

1.9
17.8

2L
23
20

0.30
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Table 3.1(B/8)

RESULTS OF SOIL ANALYSIS CONDUCTED BY SEDA

Particule Distribution

Base Satu-

Exchangeable Cation

CEC

Available
Phosphate

Total

Organic

bepth pH Total
H20 ¥C1l

Sample

Clay Silt Sand Gravel

ration degree

Na Total

K
{m1/100g)

Mg

Ca

Nitrogen

Matter

Carbon

to.

(%} (%) (%)

(%)

(%)

{ppm} (m1,/100q)

(%}

(%)

(%)

{em)

6.2

36.1 357.7

50.5

1.2 7.4 0.8 0.2 18.6
11.3 6.3 0.2 0.1 18B.6

27 38.8

0.32
0.30
0.23

5.2
5.6

5.6 4.4

5.7 4.5

0=-30
30-50
50-75

E30

3.4
4.4

34.2 62.4

45.5 50.1

44.8

41.5

23
21

62.3

26.0

6.6

3.0
2.2

5.8 5.2

9.7 5.4 1.0 0.1 1ls.2

3.7

1.1 0.1 1li.e 37.9 52.4 43.9

7.6 2.8

30.6

33

0.16

5.4 4.9

75-105

37.1 61.0 1.9

35.5% 62.6

B2.4

23.8 11.2 0.8 0.3 36.1

43.8

19
32

0.60
G.28

1i.7

6.8

0-15 5.5 4.9
15-50

F28

l1.¢

6l.0

12.0 11.6 0.5 0.3 24.4

40.0

3.2

6.0 5.4

4.1
6.0

23.6 72.3
42.1 51.9

43.6 46.4

.9

13,5 8.3 1.5 0.1 21.4 56

37.6
2

27

.39

14.1

8.1
2.5

4.8 4.4
5.0 4.3
5.7 4.8

5.8 4.8

o-7

F30

48

5.8 4.5 0.5 0.1 10.9
6.2 5.5 0.3 0.2 l2.1
6.4 8.7 0.3 0.1 15.5

2.3

Q.25

7-23
23-38
38-72

5.0
6.1

73.3

16.5

0.17
0.17

2.9

1.7

49.8 44.1

67.4

3.0

2.2

4.5
4.4
4.3

51.8 43.9

38.6 58.9
47.1 49.5

44.4
52.2
52.9

12.8
9.6
11.%

6.5 5.5 0.6 0.2
5.8 3.1 0.5 0.2
6.9 4.4 0.4 0.2

28.
18.4
22.

21

.3
.2
0.15

7.5
3.2
2.3

4.9 4.2
4.8 4.3

5.0 4.3

o-7
7=20
20-50

F31

III~T.8

7.0
6.3

54.9 38.1

9.7 51.6
49.9 14.8

6.0 3.2 0.4 0.1

18.8

0.1i8
0. 14

2.6

5-15 5.2 4.3

15-50

F32

7.1 4.5 0.4 0.2 1z2.2 66.7

18.3

1.1

5.6 5.0

3.0

41.0 56.0

27.0

4.1 1.0 0.1 9.3

34.4 4.1

30

0.38

4.2

0-20 5.1 4.4

E32

1l.6 10.4 2.9 0.2 25.1

6.8

25.0 68.2

66.1

8.0
31.4
25

110

0.30
0.20
0.14

9.1

5.3
2.0
1.3

0-25 5.7 5.0

27-75

F33

6.5

46.0 47.5

44.6

7.1 5.2 1.6 0.1 14.0

21

3.4

5.6 4.7

3.3

42.0 58.5 38.2

3.3 0.6 0.} 1l0.5

6.5

5.3 4.6

75-150

36.3 60.1
49.3 45.7

3.6

77.3

13.7 14.9 0.8 0.2 29.6

38.3

0.66

13.1 22.5

5.8 5.2

4.7 4.%

0-7

F34

5.0
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Table 3.2 SPECIFICATION OF LAND SUITABILITY CLASSIFICATIOM
1 2 3 4
Factors Highly Moderately Marginally Non-
Snitable Suitable Suitable Suitable
1. Topography (s)
paddy - - - -
upland less than 3° 3-8 8 - 15° more than 15°
2, Gravel content (g)
paddy less than 20% 20 - 50% - more than 50%
npland less than 5% 5 « 10% 10 - 20% more than 20%
3. Thickness of top soil (t)
paddy moxe than 15 ecm less than 15 cm - -
upland more than 25 cm 15 - 25 em less than 15 cm
4. Effective depth of soil (d)
paddy more than 50 cm 25 -~ 50 em 15 -~ 25 cm less than 15 cm
upland more than 100 cm 50 - 100 cm 15 - B0 cm less than 15 cnm
5, Permeability {l)
‘ addy peorly to imper- moderately to well to exces- .
P fectly permeable well perxrmeable sively permeable
upland - - - -~
6., Fertility (f)
CEC {ml/100g) more than 20 6 -~ 20 less than 6
base satura-
tion degree more than 50% 30 - 50% less than 30% -
7. Beidity (a)
pH 6.0 ~ 7.5 5.0 - 6.0 4.5 - 5.0 helow 4.5
8. bDepth of histric horizon {o)

less than 90 ecm

more than 90 cm

ITI-T,9
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CHAPTER 1 GENERAL ECONOMIC BACKGROUND

1.1 Land and Population

The Republic of Camercon with an area of 465,458 km? is sandwitched
between Central Africa and West Africa and between French-speaking and
English-speaking zones (both French and English are official languages).
The country has a triangular shape and is bounded by Nigeria to the west,
Chad to the north, Centrafrica to the east, Gabon, Conge and Equatorial
Guinea to the south, and 250 km of the Atlantic ccoastline to the southwest,

The country is referred to as "Africa in miniature" as its climate
and vegetatlon are a capsule replica of those of the African Continent,
Its territory extends from sand beaches on the coastline (250 km) along
the Gulf of Guinea and thick and wet jungles in the south through grass
hills, plateaux and mountains in the west and center to dry savanna in
the north.

Lying between the latitudes 2° and 14° North, Cameroon has a complete
sequence of intertropical climate, from Eguatorial in the south to
Sahelian in the north, However, the relief moderates the severe temper-
ature contrasts on low plateaux and plains.

Aceording to the national population census in April 1976, the
population of Cameroon was 7,661,000. As of June 1984, the total popu-
lation of Cameroon was estimated to be around 9,578,000. The annual
growth rate of population between the census year of 1976 and 1984 was
2,83%, which is higher than the growth rate of 2.4% forecasted in the
Fifth Five~Year Economic, Social and Cultural Development Plan (198) ~ 1986).
The population density is 20.6 persons per square kilometer.

The population is unevenly distributed and concentrated in the
western and north-western regions. West, North-West and Littoral
Provinces are the most densely populated areas, with densities estimated
to be respectively 95.2, 66.9 and 47.2 persons per km2 in 1986,

About 43% of the population is under 15 years old. The working
population accounts for 38.7% of the total population, with 79.4% of the
working force belonging to the primary (agricultural) sector, 6.7% to
the secondary (industrial) sector, and 13.9% to the tertiary (service)
sector.

Based on the trend of changes in urban and rural populations from
1976 to 1983, it was estimated that about 63% of the total population
lives in rural areas, while the population in urban areas has constantly
increased at an average annual growth rate of 5.5%. This shows that
people have emigrated from rural areas into urban areas, seeking jobs and
better condition of living,

v-1
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