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THE INVESMENT OF PLANTATION DEVELOPMENT
X OR RUBBER, CASSAVA, CASE TEVWNUT AND
PROCESSING FACTORY

Between
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DELEGATION OF FULL POWERS

- Considering the Constitution of the Kingdom of Canfbodia;

- Considering the Royal Decree MS/RKTI0704/124 dated 15 of July 2004 :
on the Momination of the Royal Government of Cambodia;

- C n:-.sid-e:iug the Royal Kram O02/NS/94 dated 20 of July 1994
promulgating the Law on the Organization and Functioning of the Council
of Ministers; v

- Pursuant to the proposal of the Minister of Agriculture, Forestry and
Fisheiies; . '

THE ROYAL GOVERNMENT

Delegates herewith to His Excellency My, CHAN SARUNK, Minister of Agviculture,

Forestry 2nd Fisheries,-the full powers to sign the contract with DAU TU SAIGON-
BINH PHUOC (SBK) Co., Ltd on the land concession of 6,436 hectates in They
commune and Kaatuol commune,: Kratie disuict of Kratie pmum!: for the plantation
of Rubler, Manioe, Cashew nut and the construction of processing factory.

In wilness whereof, the undersigned, the Prime Minister of the Kingdom of

. Cambodia, with full powers duly entrusted to hlm, 1 ed this delegation of full

powers.
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TamussidonsutmiSims Sani as.gepmay gido 2un g§-gn
:.:«*\.r"ariahia and Fixed Cost for Plantation Development, Year-1
£pAU TU SAIGON-BINH PHUOC (SBK) CO, LTD

NO ' $o8amus Items " amm timnen q‘!ghmn nsEamD
S Unit Quantity | Unit Cost (US$) | Total Costs {Uss)
Plantation Area Ha 300
Gmuwiignli Rubber Planting Costs Ha 800 896.10 806.,490.00
GAMWHINWES  Cashew Planting Costs Ha 0 620.00 0.00
wyoinmanipe:Bigntafion Gavelopmeit 5 i 7 sos4s000
. camundionny  Labors 12 tonths 1 647,400.00 647,400.00
samuisel Maintenance Costs Ha 900 ) 158.00 142,200.00
GnmuRegmr Expeds 12 Months 1 | 46,800.00 16,800.00
samuw pRuEmitg)ig]a Operation Costs Ha 990 10.00 ' 9.000.00
énmutdin Other Costs LS 1 16,000.00 10,006.20
&;yﬁmmﬁg@gp‘._@ﬁé@g‘ng_gq'siéj',__5‘ . vV A A 4 .- 825200C0
__m[uﬁn;ﬁ:b;:;iq_r}T;i@jﬂ{éii#h[é'g;gg&_:l _Ué"s_ t Ny N K 1,631,890.00
iAN2 Imi-wik-9animi Deprecialian uss ¢ 75733.33° 75,732.33
MI{@A Interest Payment Uss 5,000.00
) mwintiranyy Sodial Insurance/Secudty uss 110,058.00
n.ycrs‘m}md:{‘r{r‘ééx_}gv Fixéd Costs Lo¥5 Tax’ O A 190,791.33
tnb B ng Palent & Tax uss 0.00
mjusamit Total Fixed Costs: uss 190,791.32
N{UGANW Total Costs (UsS$) ‘%98133

L
s 3:,‘?-—- .

=, 0
TN

(t0:




SRS enSndas Siuns Sagj

al_gannng ginb
z3¢ Variable and Fixed Cost

HUNYE-yg

for Plantation Development, Year.2
14 v -,
wo| §96ay Itoms i nigonm Mppdame o
; Quantity | Unit Gost (USS) | Total Costs {uss)
Flantation Area Ha 1700
GUmWwEig g Rubber Planting Costs Ha 1500 896.10 1,344,150.00
SIMWAiLned Cashew Planfing Costs Ha 200 §20.00 124,050.00
a.;;afmazhfg&_;é}a{rqﬁqh:f?'év‘?iu;oﬁ?ﬁgﬂ;- d : : ; N 1,463,150.00
Samuwidionny Labars ; 12 Moniths 1 793,200.00 793,200.00
- Gnwslds) Maintenance Gosts © Ha T 2sq0 158.00 410.300.00
) ﬁmnmrﬁ'ﬁgr_nm: Experts 12 tonths 1 16,800.00 15.850.00
&mnm[_uﬁu?_smnq;utg_;n Other Operation o Ha 2800 10.00 26,609.00
*GUNWIY Other Costs 1 " £ o000 10.000.00
s, Dperaiy s PR :1,258300.60
aujudaman i Gtal, _i;i_;i:g_fg_ECQS Tyl Usg T ) Ty > 2,724,950,0
- Samidy Fixed Costs: '
Hnns snms-is-aanim: Depreciation uss 36.223.33
% uss 5.080.00
134,644.00
. - 2 s 3 B -
$15 FeSS Tax: f; : W e AT 1175,077.35
v 34 08 Palent & Tex uss 0.00
.miu&mmmx Total Fixed Costs: uss

Npusan Total Costs (US$)

()



SamusdfonSndmisfiuns dasy s gupway gidm

: BagE-y
Varlable and Fixed Cost for Plantation vaa!opmont, Year-3
Ho.| . YBEANY Itams anm i uiganm rjudame
i Unit Quantity | Unit Cost (US3) | Totar Costs (Uss)
; Plantation Area ; Ha 1,700
= SemITATE1 Variabls Costs:
Gamusidss wia) Rubber Flanling Costs Ha 1500 896.10 1,344,150.00
SAMWHiN:ANUGE Cashew Planting Casts Ha 200 620.00 124,000.60
AT Plantation Dovorop ty 2D © - 14587150.00
SunusGaniny  Labors Costs 12 Honths 1 957,000.00 957,900.00
Samuidsl Maintenance Costs Ha 4,300 158.00 579,450.00
Gamasitaigmr Experts : 12 Months 1 16,800.00 16,800.00
EnmesRUFMIYRgn Other Operalion G Ha 4,300 10.00 43,020.00

GAma@tgfas  Cther Costs

AjuGame g Total Vardablo Costs:

. BAMI8T Fixed Costs:

i nR-ugin-s0dme Deprociation

uss
MI[@F Interest Payment uss
SNty Y Soclal InsurancelSacurity uss

-k 3AT4,358.00

115,733.535
5.000.00

182,650.00

R gafang  Fied Codls L FoEh e T 26342333
7L _ et s B T z A . LSS
fonti B4 g Patent & Tax 0.09
Wit Tolsl Fixed Gosts: uss 283,423.23
;. WILSATKS Total Costs (USS) e SASE 7333
S *—-~E~u§‘_.'$\
5 B A
-.:f: é‘.o & (ﬁ?fﬁ'\;’f}\\,
2 i aho
%
%
-

ek



samsgifomisudmisdins ol ad.gunmay 58

Bunyd-tu

. Variable and Fixed Cost for Plantation De velopment, Yoar4

: Ine vadams items tnm titnm riyham  nudamm

- Unit Quartity | UnitCost (USS) | Total Costs uss)
Plantation Area Ha 700 2
Sameztitdi Varlable Costs:
damuigsns) Rubber Planting Costs Ha 600 898.10 5§37,660.00

o dameweid:anted Cashew Planting Costs Ha 100 620,00 62,000.00

&

-

e

i i = §

& kol Plantation Deve!oprpen . e . 599,660.00
Gameridiamng Labors Gosts 12 Months 1 1,110,600.00 1.110,800.00
Gemutasl - Maintznance Cesl Ha 5,00C 158,00 780,000.05
Gamanldamm Experts 12 Months 1 16,800.00 16,800.00
EnwRufmigyie/y Other Operation €t Ha 5,000 10.00 50.000.00
samwigjlis Other Costs LS 1 10,000,060

M{a&'mguau’gmr

10,000.00

© .+ 1,977,400,00

.{' N e ]

- 2,577060.00

m;ummmm Tutai Vanabla Qosls uss

Snmemig: Fi Costs:

% Mm-wit-sonime Cepreciation uss

MR Interest Payment uss
" mahirieys Social InsurancesSecuity uss

L O F ed c:.-'-rl;

115,733.23
5,06C.00.

188,802.00

sed Costs Joads g i 309,535.32
f@nd & og Palent & Tax uss 0.00
*N|UEamnmiG! Totai Fixed Costs: uss 309,635,33

W{UGAME Total Costs (USS)

(Em
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i ém:mssté'cmsnﬁmlﬁe‘ms:ﬁ Easi sa g
Varlable and Fixed Cost

Hpesy Zi3 g

for Plantation Davelopm; ent, Y,
I}

LU

ear-5

Witnn igomm f3usimm
. Quanlity Unit cost (Uss) Totgl Costs (Uss)

Plantation Arez Ha 0

M&L&mm@g

ﬁmn;uﬁ#:tmi Rubber Planting Cosys Ha 0 886.10 0.00

&mmtﬁg‘mpmﬁé CashewPlanling Cosls Ha 0 620.00 0.00

m,amm.:gfggaﬂqé_béig:pﬁﬁaf1: R 1 LT .. oo

ENUITIURY Labors 12 Months 1 1,082,600.00 1.062,600.00

Gnmustesi Maintenance Costs Ha 5,000 158,00 790,000.00

SNIMI Experts . 12Menths 1 7,200.00 7.200.00
A ORI Harvesling Gogg Ha c 12000 0.00
% mi_uﬁugmmums_fgcmeraﬁm Costs Ha 5,000 10.00 50,020.0¢

GAMATEfHD Other Costs 10,000.c0 10,000.00

Iy g :

x 4,919,800.00

- 1,519,800.0:
Sivan: MITE-153-88mt: Depraciation uss 299,086.67
M@t Interest Paymen uss " 500000
DNNGHtaE Soctal Insurance/Secyrity Uss

180,642.00
: M{E‘a’amdziéfég@;f&@-éq&s

L 484,708.67
0l S03 Patent Tax

000

484708 67

£ Ny Towy Fixed Costs;

3 © BIUSAME Total Gosts {Uss)

(EE




Samuwssifen:gidanSdius L

S gunmay sia.s
Variable and Fixed Cost for Plantatjo

1 Development, Yaar.s

fuNyE.ug

No.|r YO5nmEy Jtoms

Wit fighmm

Quantity | Unit Gost (Uss)
Plantation Area Ha 0
A BUNmHG Variable.Gosts;
:-_ 1~ Samufigzii Rubber Planting Costs Ha o 856.10
2 Gumandsancusd Cashow Planting Costs Ha 0 620.00
ARt Plotaton Bevelogimasit i : ‘
C1- GomwBouny digr-{06l Labors 12 Manths 1 1,217,800.00
-;.- 2-  Gamufdgi Malntenance Casts Ha 5,000 158.00
Y3 domm Experts 12 Months 1 9,660,00
4. and«ua—ﬁrm: Transpori-Markeling Cost Ton 200 10.00
gs. Gamw(pRuFmItgpstajn Operation Costs Hz 5.000 10.00
fs. &nmmmmmr Harvesting Costs Ha 490 120.00
%:- snmuinigddins Processing Costs Ton 200 150.00
f 6muu¢fnq']h'hg Replanting Costs

600.00

sz srunr-ygit-sanims: Depreciction uss

2 Mg Interest Payment

4. Bl B ng Patent & Tax
. MJUGRMMIB Total Fixed Costs:

& MiufnmarTotal Costs {uss)

Total Costs {uss)

njodamis

609
000
0.60
1.217,836 .50
72¢0,00C 0g
8,660.00
2,000.C0
50.035.00
48.000.00,;
so,oau.no;jg )
0.00 ‘
};}.v’f_?,«ra.crc ,-,:-_;

 2,417,400.20 5
299,066.67
5,000.00
207,025.06

. B11,092.67

14,000.00

62505267

(e
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aunys-dg
Varlable and Fixad Cost for Plantation Dsvelopment, Year-7
yedamis |leins Uign _nigasm vng | )
Quantity | Unit Cost (USS) | Total Costs (Usg)

s Plantation Area __  Ha 0

: Samarie Cosls:
SAMURAL:iAIG Rubber Planfng Casts Ha 0 ) 896.10 0.00
Snmastidinwed Cashew Planting Costs Ha 0 620,00 0.00
g igs i_?f_aﬁ!ap‘o:-r:p‘e:"téi_z}opp:.gle:igt ¢ G T A - <00
Samwsdinuny Labors " 12 Months 1 1.281,80000 - {281.80000
Bamudimiiest Maintenance Costs Ha 5,000 158.00 750,000.c0
BnERImINGgG * Processing Costs Ton 1120 150.00 163,000 on
2mmI Expers 12 Months 1 ,600.00 9.600.00
Endepa-Gup Transped Marketing Cost | Ton 1,120 10.00 1,230.00
SAmusuRUimIgEt Other Operation Ci  Ha &0 10.00 5,206 60
SUNIIYAINS Harvesiing Costs " Ha 1700 120,00 204,650.00
sanusignngjata Repfanling Gosts Ha o
e Spugung i - i
i Tt Vanghld Caglr - Bes s
ENMunIdt Fixed Costs: ¢
T snims-wis-ndmy: Deprecialion uss 253,833.33
m:g.‘u‘z Interast Payment uss 300000
SN HYY Social Insurance/Securly ; uss 21780800
ayodanit il e i T A Foen ¢ ey
@t 4 ag Patent & Tax 114,460.00
W{uGammiL1 Total Fixed Costs: : uss G’Eﬁ?ﬂ
MFUSATI Total Costs {uss) S 39.33

VERC

(o




5 ; aqrenIgion

Sfusn daai ad, $NpISAY §in.g

guaryd-dd
.;ariable and Fixed Cost for Plantation Development Yoz:-8

we| ! usdasmus ltems tnm vimnen nighnm wjudam -

Unit Quantity | UnitCost (US$) | Total Costs (Uss)
P ton Area Ha a

SammEIRT Variabla Costs;

*' ﬁrmwﬁﬁq;srr!nj Rubber Planling Costs Ha [¢] 886,10 0.00

b - Gamwigwed  Cashew Planting Cosls Ha 0 620.00 0.00

y]gdmwmﬁ: Plantation Deveiogment.' oA R t L s . .00

tanwidnwny Labors : 12 Months 1 1,281,800.00 1,281,800.00

. Semudimiissl Maintenance Costs Ha 5.G00 158.00 750,060.09

. Guni@miuyuEns Harvesting Costs Ha 3200 120.00 324,000.00

% samuwdiiimiinig  Processing Costs Ton 2800 150,00 420,000 00

pagmr Experts 12 Manths 1 8,£00.00 9,600.00
_Enﬁrgs-ﬁﬁm Transper-Markeling Cast “ Ton 2,800 - 10.00 28,000.00 :" _

| SamuuRufmndjitgw Other Operation Gt Ha 5.000 10.00 - §0,000.0C

""ﬁnmmuﬁ:_:mq'fu‘rsﬁ Replanling Cosls Ha 0 0.00
mmmﬂgmr;.opmﬂlap.f @ g

2,963,400:00 -

B0 i

i
mmﬂmmumﬂr'ratar Varluhlq_ o1

3.Cost
: , Gumaits Fixed Costs:

A T Hnmi-tyil -s0sme: Depreciation uss 293,533.33

MI{@f Interest Payment uss 5,000.00
mmmsmgu Social Insuran..e.'Secu;ﬂy 217,806.00
gisj739.23
311,000.00

827,738.33

iyl
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: uniifi-ton
Varlable and Fixed Cost for Plantaticn Di_éveloprnsnt, Year-g
No.| La5ames tems - u‘i:_n‘.-rrm_ NS
Unlk Cost (uss) | Totag Costs {uss)
Plantation Area
YaA- Bmummagsva Costs:; ?
: Gamurdigzey Rubber Planting Cosls . Ha ¢ 836.10 _ 0.00
2~ Gnusigiangy Cashew Planting Casts 4, o 620.00 0.00
W/ EODTIe Plantatin % oo RO BEEE T oo
Sumse@anng {abors 12 Months 1 1,281,800.00 1,281,800.00
72 Samundimitss; Maintenance Casls Ha 5,000 158.00 790,660.00
?3 BRI gy Harvesting Cosis Ha 4700 120.00 §64,000.00
. Samardwfiminty Processing Cost . Ton 5180 18000 - 77700000
;ﬁ Smmmy E::perl..r.- .12 Months 1 9.600.00 9.600.00
¥Rea-Funi Transpor Marketing Cost - Ton 5180 10.00 51,200.00
Ha 5,000 10.00 50,000.00
20 12,000.00
Lkt

e (§3,536300.00
i Tanyda e
S R S,

wgial Va
ANWEG1 Fixed Costs:

Tinns HIR- iS008 mi1: Oepreciation uss 293,833.33
MU Interest Payment . uss ' 5,000.00

m;&.fmn@-_;mfgfq@r}gi

g1
L

06 B4 03 Patent & Tax

MIUSmaNe: Totai Fixed Costs:

M{UBAMI Total Costs {uss)

(EGE)
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- varlable and Fix

idmisdiwn fesi A8 gnpway sid_oo
ed Cost for Plantatlon Development, Year-10

auyd-tn

1,—2-;{ sans HITI-WY -0 mi: Deprecialion uss
:iz ML Interest Payment uss
; 79;3 manGranyy Socal Insurance/Security uss
e O JETRRIE. T e S :
o el PG s
"4 Tl B4 0g Palent & Tax Uss
NUEMWIGT Total Flsed Costs: uss

. 2962MS lloms tnm tiwen nigtnm M[uGam
Unit | Quantity | UnitGost (USS) | Total Costs (uss$)
Plantation Area Ha o
dumwd: Varable Gosts;
Samusigsni Rubber Planting Costs Ha a 896.10 0.00
nmusisansd - Cashew Planting Gosts Ha 0 620.00 0.00
, oA o e 1 o
Semmwinunyite) wynty Labors 12 Months 1 128120000 1,281,800.00
Gamwiimiféal Maintanance Costs Ha 5,000 200.60 1,000,000.00
dnmuilmiuguda Harvesting Costs Ha 6000 200.00 1,200,000.00
snmuwifirmilniy Processing Cost Ten 5500 150.00 825,000.00
Smqmi Experts 12 Months 1 9,500.00 2,600.00 o
Enm-ga-ﬁqpr T:ansporwarteling Cost Ton 5,500 10.00 55,000.00 o5
émnu:u:ﬁn{mﬁq;man Olnér Operation C Ha 5,000 10.00 50,000.00 "
12,000.0¢
ng ¢ 443546050, i
VDL i T A e
Vandble Costs ke
i 16 d Cosis:

293,833.33

5,000.00

217,906.0¢

835,000.00

1,151,739.3

;. Sajuiama Total Costs (USS)

(té)
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Variable and Fixad Cost for Plantation Devalopment, Yaar-11

96T tems

s jubemm

Flantation Area

1] "‘:m;r\.r rlable €osts:

'-%lii‘ﬁ‘rﬁq:mw Rubber Planting Costs

Total Costs (uss)

8%6.10 0.00
3 -ﬁnﬁfﬂﬁ:}:wﬁ Cashew Planling Costs 45 0 620.00 0.00

el !g-},s_és,zouboa

29383333
5.000.00

307 42800

_ 261,93
-4 T8 85 08 Patent 2 Tax 740,606,060
_mi‘mﬂ]!m Tatal Fixed Cests: : Uss 1,346,861.33

J{gﬁmm Total Costs (Uss)

£,970,061,53

ST T a0

1.808,400.00 1,808.400,00

Samundimiis) - Maintenzhcs Costs Ha 5,000 200.00 1,000,080.60

. Samundimrgynda Harvesting Costs Ha 6000 120,00 }zu.ooo.oo
ﬁmn&mniismrini:_: Frocessing Cost ‘Ton . @380 150.00 957.,000,00
Senmmn Experts 12 Months 1 12,000.00 .12.oau.oo
Bneieps-Gapr Transpad"Mams'ﬁng Cost  on 6,380 10.00 63,800.00
ﬁrmmiugmnq]aijn OterCperalionCi fa 5,00C 10.00 50.000.00
12,00000

il A3gs 2000

(a0)
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: varlable and Fixed Cost for Plantation ﬂe\;o[npmsnt. Year-12
|

I -
4odams ltems trn iTEEgti] nighnm nojudamar B

Unit Quantity | Unlt Cus-t{USS.) Tolal Costs {Us$)
Plantalion Area Ha -

G HEB! Variabls Costs;
ﬁmmﬁi;l:trr!rf_l Rubber Planling Costs Ha

896.10 0.00

GAMWHEnWEE Cashew Flanting Costs ~ Ha 0 620.00 0.00

samuidonnulos pymdy Labers 12 Manths 1 1,808,400.00 1,808,400.00
Gamulimilisl Malntenance Costs Ha 5,000 200.00 1,000,000.00
GATRIEMIEAER Harvesting Costs Ha 82c0 -120.00 744,000,00
aamestafitmiinin Processing Cost Ton 5400 150.00 960,000.00
S9mme Experts . 12 Manths 1 12.000.00 - 12.600.50 w
Ancrga-8dpr Transpen-Marketing Cost Tea 5,400 - 10.00 'i.M.UGO,GU &
Snmasiufufimidjingfa Operation Costs Ha 5,060 10.%0 50,000.00
samwaigandjiitn Replanting Costs &
G R Oper %
‘___'_t‘s[utfnmmmé;:l_",q “l'x

Samtnie Fixed Costs: A

fran: nmt-wis-gosimi: Depresiation Uss 203,833.33
WT@A 'nterest Payment uss 5,000.06
‘mSINdiangy Social Insurance/Securlty uss

307 428.0C

podan gl B i
s 41 08 Patent & Tax 743.000,00
RUGAMIDLE: Total Fixed Costs: Uss 1,349,251.33
HJUEAM Total Costs {uss)

5,986,651.33

(%)
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- variable and Fixed Cost for Plantation Development, Year-13

€ . ) "
& 7 =

i | Ho. LO5ANY ltems owea | i iginm mjudamm

L

I i
& = . Unit Quantity | Unit Cost (US$) | Total Costs (Uss)
©  Plantation Area Ha

L A- BAMETHEET Variable Cosls:

1o Somuigsni Rubber Planting Costs Ha 836.10 0.00

Samuwditzanmed Cashew Planling Costs 13 0 . 620.00 0.00

WfOCETEIE Plaritailon Developrren
T T I e

5 RS _ S ';‘.’:”
BamuntBnunglis) gk Labors 1 1.766,400.00 '1.?06,400.00
Sumaslmdesl Maintenance Costs Ha 5,000 200.00 1,000,000.00
Gamwrimig gt Harvesting Costs Ha 5,000 120,00 600,000.00
Smwisfitmuiniy Processing Cast Ton 55C0 150.60 975,000.02
oMM Experts 12 Months 1 12,600.00 12,000.¢c0
Bndq‘:_,mﬁt{p: Transpor-Marketing Cost . Ton 6,500 10.c0 65,000.00
gamupRuiimisgiiajr Operating Gosts Ha . 5000 10.00 50,000.00
Sunwiigandidtn Replanting Costs Ha 20 600,00 12,000.00

a 5 ..‘_.'2_ s e ._‘.. - . . . ud g i

G Y ety

s By

wpuiniensiEy ol O3isb

Ly

BANaG Fixed Costs:

ANz -1l GammI: Depreciation uss 283,833.33
ML Interest Payment uss 5,000.00
WESNshaly Seclsl Insurance/Security _290,083.00
., gt b Rk
HeTme e s Csis Lt a3
@l 8 08 Patent & Tax uss

743,000.00

NJUGAMWIGS Totai Fixed Casts: ussg 1,331,921.33

N{USAME Total Costs (US$) :

52,321.33
S v
i . Ea R ——s
o oAt -8
. o

alD
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BURIgE-5-5
Requirement of Heavy Equipment
pAU TU SAIGON-BINH PRUOC (SBK) €O, LTD
F " gedenws toms unm | dimxn | SighnmUnitPrice | esquTotal Costs
unt | aty fuss) i {uss)
A- Heavy Equipment:

1~ iBwglndeged Truck T . Unit 10 25,000.60 250,000.00

1SwEANEEGagG Mediom Truck Unit 5 15,000.00 75,000,00
gl Tractor Unit 8 30,000.00 240,000.00
ol Excavator Unit a 35,000.00 105,660.00
ffrugaii Bulldozer Unit 2 35,000,00 73,000 00
héjs1iik Ganerators Unit 8 10,000.00 £0,000.00
Bwadmpfhe|n Plate Forms Unit o 40,£00.00 0.00
misingannfr Leveler . Unt 2 35,000.00 70,000.00
anfiail Loader - Unt 3 95,000.00 105,000.00 )
G Unit 7 5,600.00 35,000.00 :
vig i aAndss Other Equipmant Ls o 100,000.00 109,000.0¢ ; ;;

. . s -A 1,130,000.20 '
Factory & Processing Planta: )
mmmiaﬁgﬁﬁimtm Unit 1 2,750,000.00 2,750,600.00
Processing Facleries
sju-B ;i,?sn,noo.ur:

majutinmm Total Costs (US$) . 3,880,000.00

A



Procurement Plan for Heavy Equipment:and Processing Factory

] gUayE-d-n
DAU TU SAIGON-BINH PHUOC (SBK) €O, LTD
No. ) Equipment : Procuremant by Year
- styoar | 2ndyear | 3rdyesr | Totai (US3]
A-  Heavy Equlpment; :
é - ogndged Truck® 125,000 75,000 50,600 250,000
. 2- 18t gBNSYAGRE Medium Truck 45,000 15,000 15,000 75,000
} o 3 ynagt Tractor 0,000 60,000 150,000
4- wanhdi Excavator 70,000 95,000 105,000
5- {jrugadi Bulldozer 70,000 ?o.n.ou
6- Tidjaiiit Generators ' 50,000 30,000 80,000
7- 18wgdn s Plate Forms
& (mAdinganngr Leveler ‘OO 35,000 70,000
9 andndt Loader 70,000 35,000 105,000
' 10-  sjssimnnnd _ fl 50,000 25,600 25,000 100,000
11- 14j149 Other Equipment ~160,000 3 - 1oo.uc-q
ayw-A 705,000 310,000 80,000 4,105,000
B-  Faclory & Processalng Planta: -
12 UG Tmigadntn 2,750,000.00
Processing Faclories
wju-B ! 2,750,000.00
C-  myuSAMM Total Costs (US$) 3,855,000.00

(A
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AuxgE-5-m

Requirament of Office Equipment & Furniturs

* DAU TU SAIGON-BINHPHUOC (SBK] ¢O, LTD _
Mo. | # §3damis Homs onm | diman | MiSbnmUARk Prce BT Total Costs
: unit | aty (Uss$) us$)
A- 08l memianni office Equipment: *
1ys1 Endiia fis Desktop Comput set 7 1,350.00 _ 8,450.00
fnydngl Labtop Computer st 1 1,850.00 1,850.00
3 ﬁ-m‘tatrgs Scaner Unit 1 1,000.00 1,000.02
4 NABUNR Fax Machine Unit 1 500.00 560.00
gindg Telephone Unit 1 460.00 400.00
Afs LCD Data Projector Unit 1 4,500.00 4,600.00
NAJ80NGUY Photocopler Unit 1 4,000.00 4,000.00
910uijlt Mobile Phone Unit 5 400.00 2,000.00
1dgh9 Others Ls 1 1,500.00 1,500.00
. l A 25,200.G0
] barTe miunnis office Furnture;

1} Ehuii Desks & Chairs Unit 10 250.00 2,600.0C
(U1 Mesting Table - Unit 1 £00.00 500.60
utii(s Meeting Chairs Unt 20 50.00 1,000.00
ghnans Cabinels Unit 5 140.00 700.00
tqjho Others . ‘s 1 1,500.00 1,500.00
& -8 9,200.00
&1} UGAM Total Costs (USS) 31,400.00

Depreciation:

itis estimated that the ife cycle is 8 years. Therelora tha yearly depreciation cost




Depreciation Expenses from Year-1{ :olYear-B: quagE-d-4
DAU TU SAIGON-BINH PHUOC (SBK) cO, LTD -

Equlpment Year-1 Year2  Year-3 Year4 Year-5 ‘fzar-8 Years7  Years
_ Hoavy Equipment 70,500 31,600 110,500 110,500 110,500 110,500 110,500 110,600
 Factory : 183333 183,333 183,335 183,333
70,500 31,000 .1 10,600 110,500 283,833 293833 283,833 293833
iz Offica Equipment 5,233 5233 - §233 5233 5,233 5233
Total:” 75733 36233 11 5733 115733 289,087 299,087 293,833 293,833

LI

Depreclation Expenses from Year-9 to Year-15:

DAU TU SAIGON-BINH PHUOC (SBK) COo,LTD

Equipment Year-9 Year10  Year-1 Year-i2  Year-13 Year-14  Year-15

Factory 183,333 183,333 183333 183,333 183,333 183333 183,333

Hoeavy Equipment 110,500 110,500 ‘110,500 110800 ° 110,500 110,500 110,500
: Office Equipmeint

Tolal: 293,833 293,633 293,833 203,833 293,83 292,833 293,833
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WATER QUALITY GUIDELINES FOR VARIOUS USES
Table: WHO Guidelines for Surface Water Quality (WHO,1988)
Irriga-tion Water
Water Quality Variables Drinking Water ;— '-—‘—I—-———— Livestock Watering | Fisheries
. N.U.R ] S.R.
Microbal Criteria
'-I'_otal Cohfo?rrlf_mﬂml | o 0-10 | : I I _-

Focal Cotformioomt | <tom | T
Intestinal pematodestt, N L. ~ N
.Particuiate Matters 1 ]
Total Suspended Solia:n;'lgﬂt. |I ) i_ _' ' *
T D e 1T o
i i S B )P N T
Transparency (cm) |l ' Il —h][

_(;r;;nic Pollulion_l‘r-l-dicator:; ', = _ T
Drso!ved Oxygen (rngﬂt R G ) *
BOD, COD, ToC h—-_-_-___- \ * -
Phosphate (mgﬂt) |
.Eh-l:::_r;;ahylla I] I- || ] N

h'l_‘u-em-—peratur-:ﬂ_ ¥ Y I- o : -!—— —;—-_

_N;;g:nous Compounds—_- V 4 ] B ' o

?ltra_te-N (;gﬂt) T ._— _ _16 1! <§ '[ >30 100
Nitrite-N (mg/t.) - —l - ] | f - ' 10 |

-;monia-N (mghit.) - _,i'___ - ii_ _ ] T

_—Kj:!;;;[_N (mg N )__.. S el —f S S | —
‘Sallmty % Speclt‘c I;ns o - S
pH . , [6 5-8. 5] 6.5-8.4 i. 6_5;3‘_——________- _'_1_"'_;__'_

Etectic 5onduaw§(;;?m'h;n?— T [ a7l e T

=i - ] —t— 1 e

Tolal Dlanlved Sl::hhds (mgﬂt ) | [1000] 450 >2,000 | 1000- 10000 J
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Calcium (mgft.)

Magnesium (mg/It.)

Sodium (mg/it.)

Potassium (mg/it.)

i SAR.’&‘ SAR<9 |

SAR 4 il SAR<g |

[200] SARS5 SAR<9

07|

3.0

Boron (mgfit.) . &
Fluonde (mgflt.) 15 1.0 | ) 15_0 - 20
- ¥ —— ] .
Chloride (mgit.) (250] | 3.0 | 10.0 | *
Sulfate (mgrli_} o [400] i R ,
Bicarbonat;a_('r;gﬂr- - T _1_5;_ é.S
Har;iﬁ;.s (mg CaCOaflit.) [500] - _—:_ _
6rganic Arl‘l_i;pollutants {m_gﬂ:}— o a -
.Alun.:in'iurﬁ N [0.2] 5.0 20.0 50 - “’
Arsenic 0.05 0.1 20 0,2m, -
_B-e_ryﬂli.l.;; | I - 0.1 0.5 o L
m(;:-adr;iiur-n_ _ 0.005 0.1 0.05 _0,(_'}-5 B "*"' N
Ghromian 005 001 10 o)+
T’J;Iali 0.05 5.0 1.0 |
_Eopp_er_ - [1.0] 0.2 5.0 05 ¥
Cyanide 0.1
_I-'i;drogen-Sulﬁde - “
;l‘(;n B t0,3] 5.0 200 - T
;_ead TN v “(_].05 50 10.0 o [;1 I -*_ ]
[ Gtom 25| 25 =¥
_;v‘langanuse | [0.1] 20 10.0 T
Wiy 0.001 Coot|
Mobbdewm | | o1] oo ] 1
Nickel o 02 2 | * <
-Selenium N __0.01 0.02 0.02 T ep 005 e
P— 01 . o]
_Zinc _ o __. _ [5.0j | _20— 10.0- o 25.0 | *
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Organic Micropollutants (naft.) - |
| Benzene ._1.0_;) _' ]
Carbon Tetrachloride o 3.0 ' ]
- 1_2-Did:lomethane— - R 10{] h ' -
1.1-Dichloroethylene - _ 03 3' o
Tetrachloroethylene 100 | Ii
_Trichloroe{hylene 300 — , D
Pentachlorcphenol _1_00 _—_ T D -
_2,4 .8, Trichlorophenal 1_0—.0 E *
Benzo (a) pyrene 001 - ¥ |
Chloroform 30.0 .; ‘
_ PCBs -_: F '. ; _ =|=_ i
Pesticides (ug/lt.) .
| Atdrin/Dietarin 063 | j
Chiordane i (_}_3 !L ‘ ’
24D 100.0 | el a
DODT 1.0 ; -
Heptachlor 0.1 | = .I &
HCB 0.01 ;
Lindane 30 I *
Methoxychlor 30.0 | * B
TOC1 I
* = Criteria for freshwater fish established
SAR = Sodium Absorptior; Ratio (based upon Ca, Mg, and Na)
() = Aesthetic (organoleptic) quality requirement for drinking water
[ 1] = Industrial uses are omitted due to the large variety of quality requirements
[2] = Only indicative - highly dependent on plant species
[Avys fAshwijics e tsds g anwys-Gmig)a (me G 12)
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1 Terms of reference

The inmal Dau Tu concessicr m Cambodia =onsists of 13 200 nha n extent ang ams 1 e
fubber wrees cn a 25 year -o@ucn tapping tie first latex from about seven gea's of
About 2 500 ha have already been deared and about 100 ~a planted n 2013 Scil zen: :
at the site affect both the suitatiity for rubber, land preparation drainage, ercsior tacacs
and fertlity Because of this a statfication cf the vancus soils types present at JaL . =
recommended amelioratior strategies for gdeaing with the imitations of each soil type 21 xocor
pre-establishment and pos: esmbkshment s requirsd This involves developmny, 3 s
sultability map and mapping the broag drainage pattem. Tha soil sudsbllity map wik be aies
10 erosion hazard land preparation Jpuons, amselicration potental, dramage reguiter e
and sail fertility in a simple matrix,

2 Physical environment

The project at Dau Tu is located approximatety 30 km south-east from the town of Krave anc
varies in elevation from 35 to 130 m. The approximate centre’ of the Dau Tu plartebor 5
12° 27° 05" N, 106 ° 18’ 21'E. The cimate can be classified as tropscal lowdand wath @ mear
annual temperature of 27.1 °C. Rainfall is monsoonal in the order of 2 000 mm pe arou—
occumng mainly between May and Noverber A ‘ong NCt dry season 1S axparércec
between December and April.

The land is level to gently undulating and is dissectad Oy numercus dranage lnes s
channels. The underlying parent material is shale though being on an ercsioral plizr Ineve
are numerous sandy and gravel surface sediments that have been deposited and rewared
over time. Because of the impenmeable natre of tha Jndarying shale the area s perecsi
poorly drained and the soils contain widely varying amounts of gravel both of which 2 isas,
to have an effect on the sci suitabslity for rubber

3 Soil properties for optimum growth of rubber trees

In general the following soil proparties are desirable for ihe susccesshul growth of rubber vees
(Pushparajah and Amin, 1877 Yew anc Chan. 1892) :

= 3ol depth should be greater than 100 cm
= Good drainage

= Good soil aerstion

Paperbark Forestry Gonsuling
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«  Good sail structure | ¢ I0EIal SNGIE-QrANES 1 weZh o 1mOgerate
+ Hgh avadable waier EhaLn 1 e SIS Wt 3 zancy ciz, 4™ edue 07 fner
* Mederate 10 high 0Orgaric carbor conlarts
= Waler lable below 107 =~
« ApHofd40-50
* Moderate levels of N P K anc Mg with no deficiency of race 2lemenis
* Absence of saline/ac:d supnate conditions
Serious Iimitations o the growth of rubber nGuce tre foillowirg
* Hard pan (latente or ndurated gravel layer) within 3C crr of the su-face
* Pemnanent water table wern 3C cm: of the surface
= Greater than 50% rocky outcrops

* Poor soil structure i e singie grain, strong or massive resi ing in reduced penmeatiity
and waterlogging an¢ poor roat penstration

= Coarssly textured (high sand content) msuling in low available water capadity and
droughtiness

¢ High gravel content (> 50%) reducing available water <apacity ard nutient content

A classification of soil fiutrient swatus for rubber trees was developed by several avthers i
Malaysia Chan et al. (1986) Sri Lanka (Semarappuli, 2000) ang Thailand {Suchangul ef a
2042)-and for Sri- Lankan-and Thai soils faspectively which will be broadiy applicatie te
rubber grown on tropicat soiis eisewhere. This is cutlinec below in Table 1. A feamrs prat
must be taken into account is that these numbers are expressed per kKilogram of soil.
Therefore, interpretation of soii analyses that are undertaken at Day Tu or Phu Rieng or me
mineral soil (which will exclude gravel) must taka into account the gravel content of the soil
as this will reduce the volume of soil and nutrents avallable (o the tree Thus to calgulats ;e
nutrient content in a soff containing 50% gravel by volume when the nutrient consent i3
expressed per kg soil would be caiculated as 0.5 x Soit Bulk Density {ir Mg m™ or kg am™ x
nutrient concentration per kg of soil. :

Paperbark Forestry Consuifing T =
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Table 1 Classification of nulrient status for soils i1 rubber plantations.
’ —— T T SO N bl

imwmmﬁhwﬁigtmﬁtj:mrﬁﬁ@s Sharhwinmium A AT SEaminl g

—_——

Nutrient status®

Very low i Ow Adequate High Very high
Son chemical properties Limiting T Nobmiations
PH(R0) T <40 T 40-50 50-60  >60 (immng;
Base saturation (% <25 25-75 >75 -
Organic carbon (%) <10 10-25 =25
Available P (Bray 11) (mg kg'') <50 10 - 20 20 - 40 > 40 .
Total N (%) <010 010 -020 010-025 025-0.40 >0 40
Exchangeable K (cmol.kg™) <0.05 005-0 10 0.10-0.20 0.20-0.31 >031
Exchangeable Ca (cmol.kg™) 2 <025 0.25-3.00 >3.00
Exchangeable Mg {cmol. kg) . <005 0.05-0.15 >0.15
S (mgkg") <15 15-25 25-35 =35
Fe (mgkg") . < 30 30-90 >80 -
Cu(mg kg™ <05 05-15 =15
Zn (mg kg™") 0s 05-15 >15
B (mgkg™ <03 03-07 >0.7
Ca: Mg ratio <18 1.8-50 50 -

" Kilograms refers to per kg of soil
© Adapted from Chan el al. (1975}, Push

4 Field survey

A semi-detailed soil survey of ap

(1994), 5

ppul (2000) and Suchartgul et al (2012)

proximately 2 200 ha was conducted on a 500 x 300 m grid

with intermediate observations being facilitated by the deep drainage cuttings adjacent to the

road network. A much greate
presence of these channels. Ea
were assessed by augering
drainac2 channel with a tren

presence and deoth of limiting horizons. Over 146 field observation
into 1 observation per 15 ha. In addition a map of the drainage ne

7 area than originally planned was surveyed due to the
ch soil observation point was geo-referenced. Soil conditions

down to 120 cm (if possible) or cutting a fresh face of the
organic carbon content,

ching tool and estimating soil texture,
gravel content, horizon depth and sequence. soil colour, morphology, soll wetness and
S were made translating

twork {riparian zones and

wetlands) was made from field observations and the satallite im:

5 Soil classification

Given the semi-detailed nature of the surv

associations i.e. a sequence of soil types that had

and terrain. The soils were mapped and classifi
growing rubber as follows:

= Soil depth o root impedimenis

ey the soils were classified in terms of broad
predictable variation related to landscape
ed according to the main limitations for

Paperbark Forestry Consulting
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Steet g e, T3 pas

*  Soil features indicating the degree, depth and seasonality of waterlogging

» Presence of stones, gravel and stonelines

+« Factors affecting soil water retention ie. soil depth, soil texture, percent of gravel
*  Soil fertility by considering topsoil depth, organic carbon content and soil texture

Temporary or seasonal walerlogging can be identified by the presence or existence of
variegated colours or mottling on the soil matrix such as high chroma bright red and orange
colours or concretions with black centres indicating accumulation of iron and manganese
oxides. The presence or absence of these features within the upper 50 cm is diagnostic for
identifying seasonal and permanent waterlogging and wetland features. Grave| content was
estimated in increments of 25% for greater than 25% overall content i.e. 25, 50, 75%.

and the key to identificalion soil series in skeletal (gravel) soils such as those at Dau Tu is
further based on soil colour, gravel percentage, depth of gravels and soil texture.

recognised in order of decreasing suitability/potential for rubber p!ap_tatio_ns (Table 2)
according to Chan et a|. (1875), Pushparajah and Amin (1977), Pushparajahi and Yew
{1977).

S1: Highly suitable, no limitations

$2: Very suitable, few/some limitations

$3: Moderately Suitable, moderate limitations

S4: Marginally suitable, many limitations

S5: Marginalfy suitable to unsuitable, serious limitations

Soll suitability is limited by the most limiting factor in any soil property category. For example
a sandy clay soil with weak soil structure in the B horizon, high organic content, that is 100
cm deep with a gravel content of > 50% in the top 50 cm would classify as an S4 by virtue of
its high gravel content (see Table 2).

Paperbark Forestry Consulting
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A tentative productivity category per sol suitabil
according to the guidelines of Chan (1977

12010

In addition. two classes of nparian zone were iden
area R1 represents a permanent or semi

presert some of these are being excav.

water flow during the wet season.

a
represents seasonal drainage channels that

ly class Is also presented in Table 2
) and more recently the Malaysian Rubber Board

tified relating to the drainage pattern of the
-permanent natural major drainage channel At
ted to improve the drainage of the area R2
dry up during the dry season but show signs of

Table 2: Criteria used lo define soil suitability classes for rubber and a riparian zone
description (modified from Pushparah and Amin, 1977, Yew and Chan, 1992)

Suitability class Riparian features
51 52 53 54 S5 R1 R2
Description
Limitations None Few Modarate Many Seri [ S
waler waler
course & course or
wetlands drainage
line
Productivity potential High Moderate  Low - Mod Low Very low wa na
Yeeld category (kg ha' year") > 1400 1250- 1400 1100-1250  1000- 1100 < 1000 nia wa
Soll propertias
Depth to limmit g harizon {am) > 100 >80 =50 =20 <20 - -
Wetness class* (top 50 cm) - - w; Wa W,
Gravel content (top 50 cm) < 10% < 25% < 50% > E0%, > T5%
Organic carbon ° > Mk > M > Low =Varylow < Very low
(A horizon)
Sail structure (B horizon)® a w m s -
Clay content {top 50 cm) > 35% > 20% > 10% < 10% -
‘Wetness class (within top 50 em) “Soll stn Qree of aggreg in B horlzon
Wy Infrequent Waterlogging (mofiies on good brown coiour)
&PMWW?JHWMM'WFW” ::ml: pacally well aggreg:
N ; - ey " m = moderate strucure
Organic carbon content (Walkdey-Black I carton content. %: 8 — strongly structure
High' > 2 9% (humic) e . |~ massive ar single gram structure
Moderate 10— 20% (orhic)
Low 05— 7 0% forthic)
Very low < 0 5%
Paperbark Forestry Consulting i
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6 Soil descriptions, distribution and management

The soils at Dau Tu generally display many features that limit rooting depth, rooting volume,
nutnent retention, water holding capacity and soil aeration such as high gravel content.
waterlogged horizons, hard plinthite (laterite) and in some areas very sandy soils. Six soil
dssociations were recognized in terms of their suitability for rubber pla ntations, amelioration
polential, drainage requirements, fertility and erosion hazard (Tables 3 & 4).. The soils are
faily well spread over each of the six soil associations with the majority occurring in the B
and C1 category the latter being very gravelly (Table 5). Both of these soil associations

surveyed (Table §). Soil association G2 which occurs on less than 5% of the property occurs
sporadically in the main Property and a larger area of 71 ha in the more recently cleared

Soll association A

These soils are characterised by lower gravel contents (although some shallow strong
stonelines do occur in places) and a sandy clay loam yellow/brown apedal or moderatety
structured sandy clay B horizon (Table 3). In most cases these soils are underlain by soft

other soils. Because of this good soil depth, better drainage and more clayey texture the $8ils
are considered suitable for growing rubber and are classified as S{ — $3 depending mainly
on soil depth.

Drainage does not seem to a major requirement for improving productivity of these soils but
due to the occasional presence of shallow stone lines, structured horizons and weathering
matenal in the top 60 cm it is suggested that subsoiting to 80 cm will improve productivity.
Coupled with appropriate application of cover cropsflegumes and fertilisation it is estimated
that this will improve the soil suitability to S1 - S2 (Table 5, Figures 1-and 2). Because of the
higher clay contents in these soils to depth and/or weathering materidl water conservation is
not so critical in these soils. Organic carbon contents and clay contents are slightly higher in
these soils and thus fertility is better. Therefore soil N requirement is lower than in the sandy
soils.

Paperbark Forestry Consuiting
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Soil association B

Solil association B occurs mainly in basins to the west of Dau Tu associated with several
southerly flowing drainage channels (Figure 1) Although the gravel in these soils is relatively
high in the top 50 cm (25 — 50%) the gravel is often associated with shallow strong stone
lines. Some soils are relatively gravel free in the topsoil. Soils are typically underain by soil
horizons showing signs of wetness such as soft plinthite, gleys and weathering matenal
showing signs of wetness Where erosion has taken place closer to drainage lines
weathering shale is revealed closer to the surface

Because of the shallow soil depth, poor drainage and moderately high gravel content soil
suitability for rubber is moderate to poor and is classified as S3 — 5S4 depending on soil depth
and gravel content (Tables 2 and 3) Drainage would improve the productivity of these soils
and, due to the presence of stone lines and weathering shale in the top 50 cm subsoiling to
80 cm would improve soil physical conditions and drainage. As with soil association A, soil
suitability can be increased by one unit by fipping, application of a cover crop and fertilisation
(Table 5, Figures 1 and 2). .

Due to the higher clay contents than the sandy soils and proximity to the water table water
conservation is not so critical compared to the very sandy soils of soil associations D and E.
Soil organic carbon levels are moderate and only moderate supplements of N, P and K are
necessary.

Soil associations C1 and C2

Soil association C1 is extensive in the central portion of the property and is characterised
visually by a “hummocky" and gravelly landscape most noticeable on the crests of the
undulating landscape. Soils tend the have a reddish colour and gravel content in the top 50
cm is frequently greatei than 50% (Table 3). Frequently the gravels are quite deep (> 50
cm). In places, hard plinthite (laterite) also underlies the more gravelly C1 soils. Because of
the high gravel content, the soil has an extremely low water holding capacity and is
structurally very poor. Given the freely draining nature of the upper horizons overiying
impermeable subsoil horizon such as hard and soft plinthite causes much lateral movement
of drainage water and erosion hazard is high. Because of the high gravel content, coupled
with waterlogging these soils are considered to have serious limitations for rubber (S5) and
will need very high management inputs in order to achieve some measure of productivity or
to increase their suitability to S4. However given the very gravelly nature of the top 50 cm
and the high potential for erosion it is suggested that ripping/subsoiling will not be effective
and may increase the chances of erosion, Major attention should be given to stabilizing the
soil and increasing fertility by building up organic matter reserves through the planting of
legume cover crops. Because these soils are marginally suitable for rubber production some
consideration should be given to alternative land uses (see Section 8).

Paperbark Forestry Consulting
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Table 3: A description of broad soil assoclations at Day Tu and their

ity for rubber plantations, soil foration potential, ferily
and erosion hazard forestry.
Safl assaclation A [] — Ct = 1] E
Dscrenon el B o e WGt e G o e N s
o ke o h:;nn-u w-:mwhw‘w m.-wu“ e ml-:'m
hﬁ-wﬂm L] .
matnrial > 50 crn end leas. lhu:-:t‘_:m baasonal o mutarial > 50 om tabls ot < S0 cm when 50 cm of e
mn?s:pninha e ’”-:: atace
£ ot pleeht e 1
S o (A y ""'.l‘i-iléi-"(i(ii"""'""ii'i"'ﬁ"i'[il'i""“ Gekdaad (0] Gaka B3] s liiida it ViasBan sy
Sepane (Sa) Lengiands (Lo) Tudeuty (Tu) Tuadu (Tu)
Clovely (Cv) Clovelty
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Table 4: A description of broad soil associations at Dau Tu and their suitability for rubber plar . land pe ion, erosion hazard
soll ferulity and broad nutrient requirements.
Soll assoclation A B [=] c2 2] E
Sultabllity class 51-53 53.54 E-11 54 54 S5
Ameliorated class 51.32 52 .53 Ed 53 EX] ] o
Erosion risk Low-Moderate  Moderste - high Fagh Moderats - high High ~ 7 Ve high
Land p S ] Subsoding to Standard T Sandarg | Standard Sundard
B0 cm BOcm =
Sods should nol be ripped
Drainage requirements Hone Drainage required None None Drainage required
Due to high ercsion polential RZ Due ta lngh eresion potential 2
drmnage lines should not be ploug ge lines e ploug
_Duough in thesa soits i Sroughinthesssols
Water conservation Not ecsensal Not essental Very imporant Very imp
Soll fertility Maoderate Modcrate - Low Very low Low Very low
Nutrient requirements” Wad N Mod N Very hegh N High N Very high N
Mod P Mod P Organic manures’  Organic manures®  Organic .nanurs Ommh:mlnnras‘
Mod K Mad K High P High P High P
ModK thod K Maod K
Split fertifizers g
N fixing cover crops. Praforted Prefered T Essent E Essentiad  -Esse a
Feriliser regima” Clay loam Clay loam Sandy Sandy Sandy Sandy
T Subject o o analysis mmmum -
Amﬂhwmhhpm
m-mmﬂm"wmdbhh i prdysin me tha sandy and gravelly sods nsed higher doses than sandy clay loam sods.
Paperbark Forestry Consulling
10
stsshuwjica & wuls g8 anwnsSoig)acn §i2)

: «9am



mwmhhwaigingi:miuians Shhsinmium WA AHATZISE AT IR 6

_—

—_—

nvusfishwiics &ia

neqs gEanwnsdmuacme §ie)

(9EE)



~

wAINWAIgINRT: muuTans Shmbuinmium wamphsaiz SEaminl 6

Figure 2: Distnibution and area of soil associations al norh-west Dau Tu showing ameliorated soil
sutability class (see Figure 1 lor Legena)

Water conservation measures are important as they will tend to be droughty during the dry
season. Soil fertility is very poor and soils will need high annual inputs of nitrogen. Because of
the high gravel content, the soil has a very low adsorption capacity for nutrients and the key to
improving fertility will be to build up organic matter thus application of organic matures and
leguminous N-fixing ground covers would be ssential.

Soil association C2 is similar to C1 especially in terms of gravel content but differs in that it is
generally underlain by weathering material at depth (> 50 cm) rather than impermeable plinthic
or gley horizons and that the gravel content is often made up of small shale fragments rather
than iron sub-rounded concretions characteristic of C1. Because of this the soil Is very well
drained and quite droughty. Ripping/subsoiling is not suggested as being a method to improve
the soil physically since the soil is fairly unconsolidated to start with and there are no clear
barriers to root penetration. Soil drainage is not a major requirement to improve soil
productivity. Although clay contents are slightiy higher than C1 soils high N and P _are required.
Simitarly, inputs of organic manures and growth of cover crops are essential in building up
fartility and soil structure. Thus it is possible that this soil can be ameliorated from an 54 to S3
with high management inputs (Figures 1 and 2).

Paperbark Forestry Consulting
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Soil associations D and E

any case ripping of sands is generally ineffective. Water conservation is critical during the dry
season. .

Wetlands and riparian zones

Paperbark Forestry Consulting
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7 Soil amelioration potential

Given the limitations of the sails as outlined in the previous section the majority of the soils
(80%) have moderate or serious limitations to growth of rubber trees (S4 — S5) primarily gravel
content, shallow depth. waterlogging and low fertility (Table 4 & 5a) However, if management
intervention as outlined in Table 4 is implemented and as detailed in several previous .
consultant reports some of these limitations may be overcome Of those that should be
prioritised for management intervention are soil associations A and B, C2 and D. Although it is
believed that soil association C1 and E can be improved with some management interventions,
the gain in growth for a unit of management input is likely to much less than on A and B for
example and it will still have many limitations (S4). Management intervention therefore has the
potential to increase the perceniage of soils having only moderate, few or no limitations to just
over 50% of the soils surveyed in the area (Tatle 5b). The ameliorated suitability classes at
Dau Tu are presented in the soil maps of Figures 1 and 2.

Table 5: The extent of each soil association and suitability class in the initially cleared area at Dau Tu
(a) before amelioration and (b) after amelloration

{a) Unameliorated Solfi Assaciation [
| A [ B [ € [ e | D | E | Toal
Suitability class (ha)
S1 46.0 0.0 0.0 0.0 0.0 0.0 46.0
s2 422 0.0 0.0 0.0 0.0 0.0 422 |
S3 197.5 1245 0.0 0.0 0.0 0.0 3220 |
sS4 346 3776 0.0 116.2 3584 0.0 886.8
S5 0.0 0.0 5448 0.0 0.0 301.0 8458
R1/R2 & wetlands 3314
Suhb totals 3203 | 502.1 544.8 116.2 358.4 301.0
24742
(8) Amellorated Soll Assoclation
A [T B [ 61 | @2 [ b [ € Total
Suitability class (ha)
Si 88.0 0.0 0.0 0.0 0.0 0.0 83.0
52 1975 1245 0.0 00 0.0 0.0 3220 |
S3 346 3776 0.0 1162 358.4 0.0 B6.
S4 0.0 0.0 5448 0.0 00 | 301.0 '845.
S5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R1/R2 & wetlands 3314
Sub totals 3203 502.1 5448 | 1162 3584 |301.0
2474.2 |
Paperbark Forestry Consulting G
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Notes on soil amelioration

Current land Preparation practices are employed for primary tillage, removal of pathogenic roots
and drainage of the area. Although for the most part these practices appear reasonable to
achieve these objectives the following concerns were noted;

* The potential for erosion created by ploughing and discing across all natural drainage
lines . :

+ Occasional localized smearing of the pit walls during the chiselling site preparation on
soils with a high water table (soft plinthite, clayey subsoils)

 Although the pits are dug to 1 m depth and are 60 cm in diameter and break through
subsoil impediments they nevertheless only impact 1.5% of the surface area (if viewed
from above). Thus impenneable subsoil horizons remain extensive

Soils in soil associations A and B will benefit from ameliorative site preparation such as deep

drainage and rooting conditions for the planted crop. However, subsoiling should only be
caried out during the next dry season providing the relevant soils are identified first.

Subsoiling should be carried out to a depth of 80 cm with a “wing” or “duckfoot” aitached to the
base of the ripping tine. These features will Considerably improve the effectiveness of the
subsoiling by lifting as well as shattering the subsoil resulting in a large increass in volume of
disturbed soil. Typical winged tips are about 20 1o 50 cm wide with 3 - 10 cm of lift, and a 40
60° sweep angle. If there a lot of underground stumps or root material a swept rather than a
parabolic ripping tine would be better va

8 Alternative crops on problem solis

8.1 Acaclas and Eucalypts

Fast-growing Acacia and Eucalyptus plantation species are useful as they rapidly occupy the
sife, provide cover which may protect against erosion, will drain the soils as well as providing a

Paperbark Forestry Consulting
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source of fuelwood and poles Acacias have an additional benefit in that they fix nitrogen and
increase the fertility of the soils naturally. Because of the lropical climate and the presence of
many fungal pathogens and bacteria the number of Eucalyptus species that can be grown in
the region is limited to E. camaldulensis, E. peliita, certain provenances of E. urophylia and
hybnds of the three. £ peliita and E. urophyila generally like better drained soils with good soil
depth whereas E. camaldulensis is a tough, hardy Eucalypt tolerating a degree of waterlogging,
poor soil conditions and long dry periods. It has a high ceasity and very suitable for fuelwood
energy and woodchips. Because of its poor form il is less suitable for poles and structural
timber. Acacia mangium, A crassicarpa and A. auriculoformis are all species that grown well in
the tropics though A mangium may suffer from root rot if the soils are too waterlogged. All of
these species are fast growers, N-fixing and provide a good source of fuelwood and also
woodchips. This approach is recommended.

8.2 Sugar cane

Sugar cane is well suited to the region climatically but sugarcane thrives best on well drained
soils and those without many physical limitations. It can be grown on sandier soils provided it is
irigated and fertiliser is applied. The gravelly soils of soil association C1 are limiting by virtue of
the low available water capacity caused by the high gravel content limits and the limited
aeration due to the presence of poorly drained subsoil horizons from about 50 cm depth. In the
case of soil association E, the sandy soils are both droughty in the dry season having a very
low available water capacity and are saturated during the wet season due to the impermeable B
horizon (hard plinthite/indurated gravel). Since it is considered ineffective to rip these soils and
undesirable because of erosion, the restricted rooting depth will hamper root development and
combined with the poor strength of the soil when wet {due fo the very high sand content) will
encourage lodging of the cane. Similar to growing rubber on these soils management inputs will
have io be very high. Sugar cane is not recommended.

8.3 Maize

The problem soils at Dau Tu will not be suitable for maize as maize generally requires well-
drained deep fertile soils with intermediate soils textures such as sandy clay loams and loams.
Higher organic carbon levels of the topsoils are also usually required. Maize is very sensitive to
waterlogging.

8.4 Cassava

Cassava is well-suited to the climate in the region and unlike sugar cane and maize can survive
long dry periods. The plant is able to quickly regenerate once rain begins again. Because of the
need to develop tubers cassava grows best on light sandy loam soils of low to moderate fertility
but is negatively affected by stoniness and waterlogging. Though not ideal due to periodical

Paperbark Forestry Consuiting
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on soils unsuttable for other Crops. Having said that the poorly drained nature of the C1 and E
soils at Dau Tu make it sub-optimal for cassava.

8.5 Rice

From a terrain perspective soil association E is much better than C1 for rice cultivation as is it is
relatively level whereas C1 occurs in the most undulating and dissected terrain at Dau Tau (see
Figure 1) and would thus be difficult to flood effectively unless land-shaping took place. The

closer to drainage lines could be identified and looked at further with a view to establishing
some limited areas of rice production.

9 Further recommendations

sampling schedule:

Soil Association A: 0 - 20 cm, 20 — 50 cm, 50 - 80 cm (where possible)
Soil Association B: 0 — 20 cm, 20 — 50 em

Soil Association C1: 0 - 5C cm composite sample

Soil Association C2: 0= 50 cm composite sample

Soil Association D 0 — 10cm; 10 - 50 em

Soil Association E: 0 — 10cm; 10 -50 cm

Paperbark Forestry Consuiting
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Five soil sampling locations per soil association can be taken and then bulked per samphng
depth. This would result in a total 30 sampling locations and a 1otal of 10 samples for analysis
The following analysis should be carried out

Particle size analysis (Sand. silt and clay)

Gravel content (related back to total soil volume)
Soil organic carbon content (%) ’
Total nitrogen

Extractable P (using a suitable method)
Exchangeable cations (Ca, Mg, K and Na)
Exchangeable acidity

Soil pH (KCl and H,0)

Micronutrients (B. Cu, Zn)

Once this is done, it is recommended to re-evaluate the nutrition strategies and determine a
more soil-specific nutrient management recommendation with a rubber nutrition specialist
based on the distribution of soils at Dau Tu as presented in this report.

It is also recommended to establish some initial experimental block plantings of Eucalypts and
Acacias on the more problematic soil types. Seed can be sourced now and raised ready for the
onset of the rains in May 2015.

This survey has highlighted the complexity of the soils in the Dau Tu area and | believe that
future surveys should be conducted at a more detailed level. | would suggest a minimum of 300
X 300 m and or even better 250 x 250 m ie. one observation every 9 or 6 ha respectively
Although more expensive to conduct this would allow a much better breakdown of soil types
and 'a more accurate delineation of different management zones and considerable savings in
establishment costs by locating clearly unsuitable or marginal soils.
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