SMART
ASIA 2016

Geospatial Application for Drainage
Improvement in Oil Palm Cultivation: Case
Study in Berau, Indonesia

Totok Suswanto!) and Tey Seng Heng 2

' PT. Applied Agricultural Resources Indonesia
2 Applied Agricultural Resources Sdn.Bhd.

A4




Presentation Outline

= Infroduction
= General Drainage Improvement

“Tec
“Tec
“Tec
“Tec
“Tec

NNIC
NNIC
NNIC
NNIC

NNIC

ue |: Basic drain network
ue 2: Embankment

ve 3: Compartment

ue 4: Channeling

ue 5: Diversion

= Discussion and Conclusion



Infroduction

= Rapid expansion of oil palm industry planting into marginal
areqs

= One typical problem in marginal areas is related with water
such as:
1. poor drainage
2. flood
3. high water table

= |n most cases, area having drainage problem from only
part of a given concession that has to be managed

= The impact of poor drainage depends on the severity such
as the extent, frequency, duration and depth of floods




INnfroduction (conta

= inhibit palm growth




= hinder crop recovery

INnfroduction (cont'ay and reduce yield




INnfroduction (cont'ay
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INnfroduction (cont'ay
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Drainage Improvement

= A practice to improve the prevailing natural drainage
condition (Lambert et al., 2004)

= Specific cases for oll palm, drainage improvement aims
to:
= Provide a minimum 60 cm effective soil depth. Oil palm can
grow with only 50 cm of effective soil depth (Corley and Tinker,

2003), but to maximize yield, it has to be brought down to 100
cm and well supplied with nutrients.

= Flood mitigation. Ensure flood free environment throughout the
years for optimum palm growth and to facilitate field
operations.

= A common and cost effective drainage system for oll
palm culfivation is the surface/open diich drainage

system




Drainage Improvement (conta)

= Study area: 4 j h 7 %
companies % | , o
covering . PIRE AE G |
almost 34,000 bk 2 4O
ha

= Various types
of techniques
were
adopted to
solve different
types of .
problem \




Technigue 1:

Basic drain network




Technique 1:
Basic drain network

= For areas with

sufficient slope
gradient and no
flood problem

= Digital elevation
data (SRTM) is used
as a guide to draw
master plan

= Ground check and
elevation survey
may be required to
confirm the design
before
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Technigue 1:

Basic drain network (cont'a)
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Technique 1: -
Basic drain network (cont'a)

= Common mistake: Generalized
collection drain position
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Technigue 2:

Embankment




Technigue 2:

Embankment

= For areas where
water from rivers
overflow/
backflow intfo the
fleld

= Geospatial
model for
estimating flood:

= extent
= depth
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Technigue 2:

Embankment (conta

= The design: embankment base is essential

4.5m | 3.00m. | 4.5m

Slope Ratio :
1:1,5(3m :4.5m)
Adjust when bund
height req. is lower

OUTSIDE

3.00m.

ESTATE AREA

EXISTING ESTATE
CRor MR

4.05m.

/" 12.00m.

Some CD need
to be closed
(not all)




Technigue 2:

Embankment (cont'q)

= Precision levelling




Technigue 2:

Embankment (conta

= Water gate

2] KRS
~
L

Sluice gates — Manually operated or by motor Flap gates"— Will» close autdmatically if the
water level outside the embankment is
Problem: higher

* Require manpower
» Poor supervision — e.qg. backflow during high tides at night  Problem:
* Leaking caused by debris




Technigue 2:

Embankment (conta

= Pump

= Toremove excess water that cannot be drained naturally (via gravity
flow)

= Costly to install and operate but usually not efficient
= Should be the last option




Technigue 2:

Embankment (cont'q)

= To utilize the embankment as road, aiming for:
= Qperational access — the embankment doesn’t cut any road
= Compaction — the more compact the better for its strength
= |nspection - if damage, depression, land slide etc.




Technigue 3:

Compartment




Technigue 3:

Compartment

= Technigue to speed up water
discharge (Q)

= A single large catchment is
stfrategically divided into
smaller sub catchments with
individual outlets

= |t is useful for areas affected
by tidal effect where the
duration of outflow is limited to
only during low tides




Compartment (cont'q)

Technigue 3:




Technigue 4:

Channeling
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Technlque 4: Il To check with government if it

C h |' is ariver or only stream, By
O n n e I ng Indonesian law, we are not
allowed to block or change

= Condition when: river course

= Where a drain orriveris
draining a large amount
of water from~
catchments outside the
estate

= backflow problem -
water level in the
wo’rerwo}/ outside the
bund is often high

= Channeling means to
connect and guide
water from the
catchments directly
iINto waterways, by-
PAassing estate area via
a large canal




Technigue 4:

Channeling (contq)

= The canal should be free
flowing and flanked by high
embankment on both sides —
Nno obstacle

= Perimeter drain is required to
gather rainwater from
adjacent fields

= A flap-gate is not required for
the canal at its outlet but
necessary for the perimeter
drains,

= When backflow occurs, excess
water will only fill the canal but
will not overflow into the fields




Flap Gate

. Flap gate (Stage 1)
@) Flap gate (Stage 2)

Technigue 4:

Channeling (contq) -

= The canal should extend to
areas where water likely to
overflow into the field during
wet seasons

= The bund should be raised to
the height (preferably noft
more than 6 feet) sufficient to
prevent overflowing

River network
Sg. Pura

Collection drain
s> CD (proposed flow direction)
] —=—=  CD (proposed flow direction)
~—s—s——=  Stream network (from catchment analysis)
«—=——=—  Stream network (from catchment analysis)
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Main stream

Modified Catchment

Catchment WGE (844 4 ha)

Catchment C & D {316.6 ha)

Catchment K (140.7 ha)
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Technigue 5:

Diversion




Technigue 5:

Diversion

= When the waterway of an outlet is not
functioning well because it is located
IN areas not possible for it to be
routinely cleaned and desilted

= The slow flow will cause excess water
to flow back through the outlet and
iInundate the fields

= Diversion techniqgue is used o divert
water from a failed outlet to another
effective ouftlets nearby for
discharging

= Deep cutting of drains is offen
required to bring excess water across
sub-catchment




Technigue 5:
Diversion (cont’d) = Precise levelling is essenfial
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Technigue 5:
Diversion (cont’d) = Precise levelling is essenfial




Discussion
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non dp ==g==Bunch Weight - dp ==e==Bunch Weight

— Yield Improvement
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Discussion — Yield Improvement (cont'q)

Yield Improvementin PT. HHM

Recovery Period e=g==FFB- dp ==g==FFB-non dp ==g==Bunch Weight-dp ==e==Bunch Weight-nondp

Drainage Project
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Feasiblility

= Expected benefit

Block 2013/14 2014/15 Av, Potential Yield Gap Block Ha Total Additional
(t/ha) (t/ha) (ton/ha) (t/ha) (t/ha) Ton
O6N1 21.66 20.28 20.97 27.00 6.03 142 856.26
O6N2 19.57 21.73 20.65 27.00 6.35 103 654.05
O6N3 22.09 25.50 23.80 27.00 3.20 102 326.40
0O6N4 25.93 21.60 23.77 27.00 3.23 141 455.43
O6N5 23.63 20.52 22.08 27.00 4.92 48 236.16
O6N6 25.41 23.49 24.45 27.00 2.55 98 249.90
0604 20.09 20.18 20.14 27.00 6.87 80 549.20
O6N5 28.06 25.30 26.68 27.00 0.32 102 32.64
O6N10 23.20 24.06 23.63 27.00 3.37 106 357.22
07N4 20.47 26.72 23.60 27.00 3.41 38 129.39
08P1 16.16 16.45 16.31 24.00 7.70 66 507.87
Total 4,354.52

Estimated value based on CPO price (RM 2,200/ton) ~USD 527,419

Estimated value based on CPO price (RM 1,800/ton —20% drop) ~USD 422,361




F@GS|b|‘|Ty (cont'd)

= Expected cost

No Item Cost (USD)
1  Bridge construction (3 units) 140,106
2  Canal construction (13,3 km) 181,988
3  Palmremoval 13,207
4  Foot bridges 41,462
5 Flap gates and installation 76,192
6  Advisory and supervision 7,547

Total 460,502

= B/C Ratio and Pay Back Period

Price condition B/C Ratio PBP
At CPO price (RM 2,200/ton) 1.15 3.2 year
At CPO price (RM 1,800/ton — 20% drop) 0.92 3.5 year




Conclusion

Drainage problem is one of common limitations in oil palm
plantations. The impact varies and could be damaging.

Specific tfechnigue have to be used to solve various specific
problems. Geospafial technology is prerequisite to solving
problems related to drainage.

Drainage is best planned aft inifial stages of estate development.
Correcting poorly planned and constructed drainage network
affer development can be very costly and is often less effective.

Benefit to cost analysis is essential fo ascertain the feasibility of @
drainage improvement project and should be done before the
commencement of the project.

Sensitivity analysis should also be included it the project is a long
ferm project likely to be subjected to changes in commodity
prices over the year.
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