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6. Annex of Irrigation Component

Result of Soil Profile Survey (1) 
Upper Site of Upper Bumenda

Date of Soil Survey 14th/Mar/2016
Surveyor Takashi KOTEGAWA

Location 5°58'38.30"N 10°24'37.99"E
Altitude 1,179 m
Soil Classification
Remarks The soil pit is located in the rice seed producing 
farmland managed by the UNVDA. Since the farmland 

belongs to UNVDA, the cultivation activities are rarely 
conducted in dry season. The farmland was reclaimed

approximately 40 years ago. The clear horizons are 
observed between each layer. The soil texture is 
assumed to be high in clay contents in the soil. Moreover, 

the viscosity, plasticity and compactness are also high 
indicating that the amount of vertical drainage of the 

water would be low, while the soil could retail the soil 
nutrients for the favourable growth of rice. The mottles of 
iron are observed from the upper layer to lower layer 

though its abundance is different depending on the 
layers. 

Horizon Range(cm) Profile

Ap 0-14/16

Horizon Smooth, Abrupt Color (Wet) 5YR 3/4 Mottles Irregular, Few
Soil Texture Light Clay Gravel Fine gravel, Sub-angular, Few Structure

Week, Fine, Sub-angular blocky Viscosity Sticky Plasticity Plastic Compactness
Medium (20-24mm) Hardness Slightly Hard Plant roots Fine, Common

Ad 14/16-30

Horizon Smooth, Clear Color (Wet) 5YR 3/4 Mottles Irregular, Few
Soil Texture Clay Loam Gravel Fine gravel, Sub-angular, Few Structure

Week, Fine, Sub-angular blocky Viscosity Sticky Plasticity Plastic Compactness
Compact (25-28mm) Hardness Hard Plant roots Fine, Very few

B 30-45/50

Horizon Smooth, Clear Color (Wet) 5YR2/3 Mottles Irregular, Common
Soil Texture Clay Loam Gravel Fine gravel, Sub-angular, Few Structure

Massive Viscosity Sticky Plasticity Plastic Compactness Very compact 
(>29) Hardness Hard Plant roots Fine, Very few

C1 45/50-68

Horizon Smooth, Clear Color (Wet) 5YR3/3 Mottles Irregular, Common
Soil Texture Light Clay Gravel None Structure Massive Viscosity

Sticky Plasticity Plastic Compactness Very compact (>29) Hardness
Hard Plant roots None

C2 68-85+

Color (Wet) 5YR4/4 Mottles Irregular, Common Soil Texture Clay Loam
Gravel None Structure Massive Viscosity Sticky Plasticity

Plastic Compactness Very compact (>29) Hardness Very Hard Plant roots
None
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Result of Soil Profile Survey (2) 
Middle Site of Upper Bumenda

Date of Soil Survey 14th/Mar/2016

Surveyor Takashi KOTEGAWA
Location 5°58'17.39"N 10°25'2.84"E

Altitude 1,170 m
Soil Classification

Remarks The soil pit is located in the farmland managed 
by the local farmer. The farmland is cultivated for maize, 
beans etc. in dry season while paddy cultivation is 

conducted in rainy season. The farmland was reclaimed

approximately 40 years ago. The soil clay contents are 
assumed to be high in the soil of each layer. The mottles 

of iron in the lower soil layer are more abundant than that 
of Upper site. Moreover, the accumulation of iron is 

observed in the B horizon indicating that the permeability
of surface layer could be low and the reduced condition of 

the soil in the lower layer might be affected by the ground 

water. 

Horizon Range(cm) Profile

Ap 0-15/18

Horizon Wavy, Claer Color (Wet) 5YR 3/1 Mottles Irregular, Few Soil 
Texture Clay Loam Gravel Fine gravel, Sub-angular, Few Structure Week, 
Fine, Sub-angular blocky Viscosity Sticky Plasticity Very Plastic Compactness
Medium (20-24mm) Hardness Slightly Hard Plant roots Fine, Common

Bdgir 15/18-20/22

Horizon Wavy, Clear Color (Wet) 5YR 4/4 Mottles Irregular, Common
Soil Texture Light Clay Gravel Fine gravel, Sub-angular, Few Structure

Massive Viscosity Sticky Plasticity Very Plastic Compactness Compact 
(25-28mm) Hardness Slightly Hard Plant roots Fine, Very few

Cg1 20/22-50

Horizon Smooth, Clear Color (Wet) 5YR 5/1 Mottles Irregular, Abundant
Soil Texture Clay Loam Gravel None Structure Massive Viscosity

Sticky Plasticity Plastic Compactness Very compact (>29) Hardness
Very Hard Plant roots Fine, Very few

Cg2 50-80+

Color (Wet) 5YR 6/1 Mottles Irregular, Abundant Soil Texture Light Clay
Gravel None Structure Massive Viscosity Sticky Plasticity

Very Plastic Compactness Compact (25-28mm) Hardness Very Hard Plant 
roots None
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Result of Soil Profile Survey (3) 
Lower Site (1) of Upper Bumenda

Date of Soil Survey 14th/Mar/2016
Surveyor Takashi KOTEGAWA

Location 5°58'22.02"N 10°25'51.79"E
Altitude 1,161 m

Soil Classification
Remarks The soil pit is located in the farmland managed 
by the local farmer. The farmland is cultivated for maize, 

beans etc. in dry season while paddy cultivation is 

conducted in rainy season. The farmland was reclaimed
approximately 40 years ago. The soil clay contents are 

assumed to be high in the soil of each layer. The ground 
water are observed in this soil pit. The height of ground 

water is around 60 cm from the surface. The mottles of 
iron are found in the lower layer, but most of soil colors in 

this pit are greyish, indicating the strongly reduced 

condition of the soil. 

Horizon Range(cm) Profile

Ap 0-15/22

Horizon Irregular, Clear Color (Wet) 5YR 3/1 Mottles None Soil Texture
Light Clay Gravel Fine gravel, Sub-angular, Few Structure Week, Fine, Sub-angular 
blocky Viscosity Sticky Plasticity Very Plastic Compactness Compact 
(25-28mm) Hardness Slightly Hard Plant roots Fine, Common

BC 15/22-42/45

Horizon Wavy, Diffuse Color (Wet) 5YR 3/2 Mottles Irregular, Few
Soil Texture Heavy Clay Gravel Fine gravel, Sub-angular, Few Structure

Massive Viscosity Sticky Plasticity Very Plastic Compactness Compact 
(25-28mm) Hardness Slightly Hard Plant roots None

Cg1 42/45-68/70

Horizon Wavy, Diffuse Color (Wet) 5YR 6/1 Mottles Irregular, Common
Soil Texture Light Clay Gravel None Structure Massive Viscosity

Sticky Plasticity Very Plastic Compactness Compact (25-28mm) Hardness
Hard Plant roots None

Cgir2 68/70-85+

Color (Wet) 7.5YR 6/6 Mottles Irregular, Common Soil Texture Heavy 
Clay Gravel None Structure Massive Viscosity Sticky Plasticity
Very Plastic Compactness Compact (25-28mm) Hardness Hard Plant roots
None
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Result of Soil Profile Survey (4) 
Lower Site of Upper Bumenda 2

Date of Soil Survey 15th/Mar/2016
Surveyor Takashi KOTEGAWA

Location 5°58'10.84"N 10°26'50.50"E
Altitude 1,161 m

Soil Classification
Remarks The soil pit is located in the farmland managed 
by the local farmer. The farmland is cultivated for maize, 

beans etc. in dry season while paddy cultivation is 

conducted in rainy season. The farmland was reclaimed
approximately 7 years ago, which is different from the 

other soil pits. The agricultural machines such as tractor 
are not utilized in this area since the suitable internal road 

for the machines are not well constructed. The ground 
water are observed in this soil pit. The height of ground 

water is around 90 cm from the surface. The mottles of 

the iron are observed in B horizon, indicating the low 
water permeability.  

Horizon Range(cm) Profile

Ap 0-10/15

Horizon Wavy, Diffuse Color (Wet) 5YR 3/1 Mottles Root-like, Few
Soil Texture Clay Loam Gravel Fine gravel, Sub-angular, Few Structure

Week, Fine, Sub-angular blocky Viscosity Sticky Plasticity Plastic Compactness
Medium (20-24mm) Hardness Slightly Hard Plant roots Fine, Common

AB 10-15/20-25

Horizon Irregular, Diffuse Color (Wet) 5YR 3/1 Mottles Root-like, Few 
Soil Texture Light Clay Gravel Fine gravel, Sub-angular, Few Structure

Week, Fine, Sub-angular blocky Viscosity Sticky Plasticity Plastic
Compactness Compact (25-28mm) Hardness Hard Plant roots Fine 

Few

Bg 20-25/45-53

Horizon Wavy, Clear Color (Wet) 7.5YR 5/1 Mottles Root-like & Irregular, 
Common Soil Texture Heavy Clay Gravel None Structure Massive

Viscosity Sticky Plasticity Very Plastic Compactness Compact (25-28mm)
Hardness Hard Plant roots Fine, Very few

C1 45-53/70

Horizon Smooth, Clear Color (Wet) 5YR 5/1 Mottles Irregular, Common
Soil Texture Heavy Clay Gravel None Structure Massive Viscosity

Sticky Plasticity Very Plastic Compactness Compact (25-28mm) Hardness
Hard Plant roots None

C2 70-85+

Color (Wet) 7.5YR 4/1 Mottles Irregular, Few Soil Texture Heavy Clay
Gravel None Structure Massive Viscosity Sticky Plasticity Very 

Plastic Compactness Compact (25-28mm) Hardness Hard Plant roots
None
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7. List of Drawings (Irrigation Component)

Title Nos Page
General Plan 1 A-30
Drainage Canal and Farm Road 1 A-31
Main Drainage Plan and Profile 9 A-32, 33, 34, 35, 36, 37, 38, 

39,40
Tractor Passage 1 A-41
Farm Road Crossing 2 A-42, 43
Irrigation Canal 1 A-44
Bridge 2 A-45, 46, 47, 48
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