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- The Royal Decree on the Creation and Designation of Protected Areas,

- The Law on Environmental Protection and Natural Resources Management,
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1) The Royal Decree on the Creation and Designation of Protected Areas
1993 the World Conservation Union (IUCN)
23 18%
2005 25%

2)The Law on Environmental Protection and Natural Resources Management

1996
3)Land Law
2001 Land title Traditional land
use rights
4)Subdecree on Environmental Impact Assessment 1999 8
1995
1996
National Sterring Committee
1998

Forestry Law  Subdecree on Forest Concession planning management and

control  Subdecree on Community Forestry

16



2.3.3

- Ministry of Environment

- Ministry of Agriculture, Forestry and Fisheries: MAFF

2 1998
- Ministry of Water resources and Meteorology
- Ministury of Land use, Urban planning and Construction
1999 UNDP/GEF Climate Change
Enabling Activity Project 2 1

the Project Steering Committee

1 the National Technical Committee
2008 6 23
the Climate Change Office 2003 7 15

DNA Interim Designated National Authority

DNA
CDM CDM
DNA
NGO
CDM
focal point CDM
DNA
2.3.4

- 1994 95 NPRD

17



1993

- 5 1996 2000 2001 05

- Interim Poverty Reduction Strategy paper 2000

i) i)

iii) iv)

- National Environmental Action Plan: NEAP 1998 2002

- National Biodiversity Strategy and Action

Plan National Action Plan on Climate Change
235
COo2
2.3.6
2003 11 21
Dr. Tin Ponlok
Mr. Sum Thy

Ms. Bridget MclIntosh

18



- DNA

-CDM
-11

DNA (Designated National Authority)

11 16

CDM 3 2

19

80



3.1
3.1.1
1)

2)

7,600ha
3

Point E 20ha

12 23 16

3 x3

Point 2

12 21 501

200
1 %3

Point 6

12 24 437

Rubber Thrunh Sakhhan
12 34 155
3

3.1.1

20ha

120cm 40cm

3.1.1

107 11 264

107 11 1.0
3.1.1

107 17 33.3
3.1.2
x3 3
107 23 422

3.1.3

pH

20



Rubber Thrunh Sakhhan

CEC
pH
b.
PointE 2 6  Rubber Thrunh Sakhhan Rubber Thrunh Sakhhan
60 80% pH 4.6 3.4
PointE 2 6
PointEl E2 E3
PointE 2 6
pH
3)
FAO-UNESCO VERTISOLS
Pellic Vertisols ACRISOLS
Orthic Acrisols Ferric Acrisols

FERRALSOLS

Rhodic Ferralsols

21



3.1.1

pH

1000m

4)

3.1.4

800m

20ha

Pellic Vertisols Ferric Acrisols

3.1.2

Rhodic Ferralsols

22

Orthic Acrisols

Rhodic Ferralsols

800m

pH

dm



500m
800m 900m
40

3.1.2

2.1.4

3.1.9

316 317

23

3.1.5

3.1.8
Imperata cylindrica

3.1.10

800m



Imperata cylindrica

1995

3.1.11
Preing
traich Dipterocarpus intricatus
Dipterocarpaceae traich
D.
alatus, D.intricatus, D. turbinatus 3
3.1
2
11,231ha
1990 2003
15 30
1990
30 2003 15
4 10
3.1.2 3.1.3

24



180 70

1990 1989 1 1 1989 12 31
3.1.2 3.1.3
1990
2003 3.1.4
15
1990 2003
13 2003
1990
3.1.5
3.1.6
GPS
3.1.7
3.1.3

25



15 x15
15x15/10000 0.0225

x0.0225 ha
3.1.3
ha
1,322,684 33,067
815,668 20,391
159,873 3,597
8,674 195
507,016 11,408
, 168,547 3,792
338,469 7,616
7,616ha

7,616/11,408x100 66.8
1.2 1,1231ha
11,408ha
11,231/11,408 0.984
1.6

3.2
3.2.1

2 1,500 10,000 1
20 80
3.2.1 1 3

26



10 2 C1

4 5 3.2.2 32 4
3.2.1 3.3
3.2.2
6 10
1 5 7
2,000 5,000

500kg  100US

3.2.3

1 1 2ha 4ha

27



3.2.4

3.2.5

200

3.2.3 25kg/ 5,000kg
1 1
3.24
2 3km
2 3 1 1 3
3.2.5
3km

28



3.2.6

10 80

10.5km  18km

100 =40kg

20 25 18 20

3.2.7

- 1 2km

29



3.3

3.3.1
3.2

5km

C2

30

C1

C1

C1

1 2km



3.3.2
2003

9

3

31



CDC
3,000 9,000

2 Hing
- 0.5US /kwh

1993
0.5US kg 500US It 1,000US /
3.33
1

)

- 10,000ha

12

32



CDC CDC

- i) i)
iii) iv)
2 Ms. Bridget MclIntosh 3.3.1
2003 11 17 16:00 17:00

CDM

2003 9 CDM
- CDM
1990

- CDM DNA Designated National Authority
3
2003 11 21 10:00 11:00
Dr. Tin Ponlok
Mr. Sum Thy

Ms. Bridget Mclntosh

- EIA

33



1

CDM

2003

9

CDM

1

2

3.3.2
2003

34

11

17



4.1
4.1.1

411

10,000

—GT

—RRIM600:

—PB260:

—IRCA1S:

4.1.2

4.1.4
40

ha

ha

1x1m
2ha
4.1.2

413

1,600kg 120,000
70,000
10 12

35

ha



ha 70,000 100ha

4.1.3.
15 20
8 8
60 x 60 x 60cm
41.1
(m x m) /ha.
6 X 3 555
6.5 x 3 513
7 2.8 510
6 x3m
5 7
2 3

36



4.1.4

6 2
GDRP( )
4.1.2
5 6
4.1.5
1lha 0 6 lha
2005
4.1.3 2,460US /ha 7,600ha
18,696 US
4.2 421
421 1
5 6
4
5 7
1
70% 50%
Im 50cm
1 250 300

37



150 180

4.2.2
30° 1/28
4.2.3
DRC
30 30
4.2.1
1 3 500kg/ X 3 1,500kg
4 6 1,000kg/  x 3 3,000kg
7 12 1,850kg/ X 6 11,100kg
13 18 2,200kg/ X6 13,200kg
19 22 1,800kg/ x4 7,200kg
23 26 1,300kg/ x4 5,200kg
27 30 950kg/ x4 3,800kg
45,000kg
4.2.2
4.2.4
d1
dr2
d/3 3
d/a 4

38



4.2.5

4.2.6

4.2.7
1)

2)

22
29

39

S/2d/3 3



18

90

4.2.3

4.3
4.3.1
1)CSR

CSR(Cambodian Specified Rubber)
CSR3L CSRL CSR5 CSR10 CSR20
CSR CV

80 90%

2.CSR 4.3.1
2)NR

40,000m-t

15 20% RRIC

2002 1 IRRDB CSR

CSR

2003 1,300 1,400US kg

4.3.2
1)

40



30%

728US kg 1,300US X 80% x 70%

2)
lha
4.3.2 4.2.2
3)
4.2.3 432 1)

4.2.2

4.3.3
4.15 4.2.3 4.2.7
4.3.2
1)
2005 2039 35
20 7
3%
2)IRR
IRR IRR
IRR 35 5.1% 7.8%

IRR 35 5.1% 7.0%

3)
36 usS 2019
15 2033 29
15

41



4.4

4.4.1
cOo2
4.4.2
2003 11
6 441 9 4.42 43 4.4.4
4.4.1
Vs 0.00003>=<D2x<H
1lha V nxrxVu n 555 /ha

4.4.2

15

42



CAl

4.4.3

30

1 10
11

4.4.3

CAl 11 20

21 CAl

600

10 2

4.4.1

y = 0.1457x"3 - 1.1615x2 + 3.6977x - 2.6483
y = -0.008(x-9)"3 + 0.0614(x-9)*2 + 20.919(x-9) + 41.184

X

43

10
(

)



5 CDM

5.1
CDM
51.1
70
51.2
2003 12 COP9
FCCC/SBSTA/2003/L.27
20 2
30
30
CDM
tCER Temporary CER
tCER ICER
tCER 5
tCER
ICER
ICER

CER

35

CDM

44

35

ICER

long-term CER
tCER

ICER



5.1.3

IRR 35
5.1%
15%
BAU
CDM
5.2
1)
2)
3)
5.2.1
1)
3.3
2)
3.1.2 3)
3.3
1990 3.1.2

45



5.2.2
3.1.2

1)
2)
3)

1)

5.2.1
2)

3)

Pering

5.2.3

Ogawa,H., Yoda,K., Ogino,K., and Kira, T. (1965)

Imx1lm

521
522

50m x50 m

5.2.1

80

GPS

5¢cm

5.32 t-dw/ha

1964
2.13 t-dw/ha

46

68

2.5ha
Dbh H

5.2.2

40%

Ogawa



1,400

0.17 t-dw/ha

t-dw/ha

5.2.4

Doi Dheng Dao 2175

5.2.2

1,800 mm 5 10
1000m
Ws = 0.0396 D°H 70.9326
Wb = 0.003487 D*H ~1.027
WI = Ws /(22.5+0.025 WSs)
Wr = 0.0264 D°H ~0.775
D (cm) H (m) Ws
Wb (kg) WiI (kg) Wwr
Pering
H=1.129D %" (R2=0.792)
0.02 t-dw/ha 2
5.2.4
13.66 t-dw/ha
0
Ogawa

Kira,T., Ogawa,H., Yoda,K., and Ogino,K. (1967)

a7

(kg)
(k)

Ogawa

Ping Kong

1

5.33 t-dw/ha

1965

Kira

7.46 t-dw/ha

3

0.88



1.6%

1 0.003 t-dw/ha.yr 2 0.0994 t-dw/ha.yr
2005 70
523
4.4 4.3.1
70 524 36
1 44
1 44
5.3
5.3.1
4
CO2
CO2
10t 0.7m3
11 4
6 9
CO2 5.3.1
CO2 0.47 t-C/ha

48



ID ID +

5.3.3 CO2
3.1.2

8 4.4Hr/day
CDM
1
GHG
2
CO2
30 2,903,124 t-CO2
35 3,509,347 t-CO2

49

x100%

2.4Hr/day

7,600ha

5.3.2

4.5

53.1



- 2008 - 20012

- 11 5 CO2
11 2015 39,377 t-CO2
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A. General description of project activity

Al Titleof the project activity:
Rubber Tree Afforetation in Mondulkiri Province, Cambodia (the Project)
A2 Description of the project activity:

A.21 Overview and purposeof the project activity

After many years of grazing and burning of grasdand aress, arubber tree afforedtation plan is currently
being implemented in the Mondulkiri plateau region (Mondulkiri Province and area around Saen
Monourom city) in order to transform the area for large scale carbon dioxide absorption. In order to
bring about sustained woodland management through civilian enterprise, the acquisition of carbon
credits and sade of by-products (the tree sap that is latex, and ligneous biomass that occurs when
replanting 35 yearslater) shal beimplemented.

The plan calls for sequentia expansion of the afforested areafrom 100 hain the 1% year, 500 hain the 2™
1,000 hain the 39 year, and 1,000 ha per annum from the 4™ year until the 9" year to bring the total to
7,600 ha. From the 7" year after rubber tree planting, collection of the rubber resin by-product can be
commenced, and can be continued until the 35" year a which point resin leaching will decline.
Sustained management of the afforested area can be achieved by deforestation, replanting and nurturing
after the rubber trees have reached 35 years of age. The lumber resulting from deforestation can be
reused for carbonization or furniture, helping to nurture variousindustriesin the area.

This is an underdeveloped region with insufficient infrastructure facilities, and therefore we intend to
participate in the condruction of these facilities and also contribute educationd infrastructure fecilities.
Furthermore, we plan to take into careful consgderation the impact to the environment in the of this
development project while establishing harmony between the wild plant nature reserve and natura
sightseeing resourcesin the large expanse of woodland that coversthe lower area of the plateau region.

A22  Speciesand varieties selected

Cuttings of a superior clonewill be planted and land afforested in order to harvest seedlings for grafting.
Approximately 10,000 cuttings per hectare will be planted. The following clones are typically used in
Cambodia

-GT1

-RRIM 600

-PB 260




-IRCA 18
A.23 Contribution tothe sustainable development of the host country

The Cambodian government ratified the U.N. Framework Convention on Climate Change (UNFCCC)
on the 18" of December 1995. Furthermore, in 1999, the Climate Change Enabling Activity Project was
initiated with the assstance of the UNDP/GEF, representing the country’s firgt climate control project.
Thisproject till continuestoday.

Cambodia participated in the Kyoto Protocol on the 4™ of July 2002, and the Ministry of Environment
established a Climate Change Office in 2003 in order to coordinate domestic climate control activities.
Moreover, 2003 dso saw the establishment of an Interim Designated National Authority within the
Ministry of Environment. In order to prepare for CDM, the government is currently implementing the
Capacity Development for the Clean Devedlopment Mechanism (CD4CDM) as pat of the U.N.
Environment Programme (UNEP) with financid assistance from the German government.

Cambodian law, policy and condtitutiona system may not have matured, however, they are working
hard & redlizing rapid economic development while adopting environmenta preservation and measures
to fight poverty, while positively accepting measuresto curb globa warming.

Provided that this project is managed successfully, Cambodia can look forward to reaping the following
benefits.

- Budnessprofits, taxes

- Technology transfer

- Efficient land utilization

- Increased employment opportunities, infrastructure devel opment such asroads

- Invigoration of the regiona economy resulting from the development of a distribution network

- A boodt tothetourist industry

- Improvementsto periphera land conservation capacity (water, soil)

A.24 Dexription of the present environmental conditions of thearea
A.241 Climate

The region has a typica tropicd monsoon climate with roteting dry and rainy seasons lasting
approximately six months, with dry season lasting five months from June till October, and the rainy
season lagting seven months from November till May. The climate conditions are summarized below
based in the Mondulkiri Province Environdata E-access Data Export System.

a) Rainfall
The amount of rainfdl differs depending on the dtitude of the terrain, however, the annud level of
ranfal is 2,268 mm. With the exception of codd aress, the rainfdl levels are higher in this area than
any other in the country. By separating monthly rainfal levelsinto 200 mm units, the rainy season lasts



for five months, from Junetill October, with August being the wettest month (863 mm). The dry season
lasts for seven months from November till May, with the least amount of rainfal seen in January (0.1
mm). Rainfal occurs on an average of 169 daysthroughout the yeer.

From the point of view of rainfal, there are no problems with respect to plant growth, however, the
seven month long dry season represents a somewhat harsh environment for certain plants. Despite this,
significant levels of rainfal at either end of the dry season in May, November, and December ensure that
thereisno pausein plant growth.

The harsh dry season conditions result in the withering of grass in the mgjority of mountain regions,
however, these regions are transformed during the rainy season when covered with adeep green grass.

b) Temperature
The average annud temperature is 23.7 deg C. The maximum temperature reaches 34.0 deg C in April,
and the lowest dropsto 16.3 deg C in February. Thetemperatureiscool a night.

C) Humidity
Average annua humidity levels are 88.7%. With the exception of January and February, maximum
levels are high at over 90% every month. Humidity levels are normaly high at night, with little change
Seen before daybresk. Humidity levels are at their lowest a under 70% in February and March, when it
isparticularly dry during the day. The minimum humidity level is56.3% in February.

d)  Wind Sped
Strong wind represents a problem in the Mondulkiri Province, and much consideration of this aspect
must be given with respect to afforestation conditions.
The winds accompany the commencement of the dry season and start to blow strongly from November,
reaching their peak in February with wind speeds up to 16.8 km/h. Winds are generaly said to be strong
in the dry season. Wind direction during the rainy season is south westerly from June till October, and
change to north easterly during the dry season.
Strong winds are due to the influence of seasond winds, however, woodland areas are currently
excessvely low in the Mondulkiri plateau, representing part of the reason for poor wind bresking
effectiveness.

e Moisture Evaporation
Average evaporation rates are 0.3-6.4%. Maximum evaporation rates are 2.9-6.4% from February till
May, with minimum levels of 0.3-0.4% in August.

A.24.2 Landwater and water sources

Unlike the Kamponcham or Ratanakkiri Provinces, the Mondulkiri Province has no lakes. Nether does
it have any other rivers traversing it. Mogt of residents of this region live their lives in villages located



closeto streamsand irrigation ditches. These sources are used for both drinking water and irrigation, and
aso for smal hydroeectric generators used for lighting in smal buildings.

Those who live long distances from streams and irrigation ditches use traditional ponds and wells for
their water. Between 1996 and 1998, saverd villagesin the Dak Dam and Spean Mean Chey communes
in the Ou Reang digtrict and Romonea commune in the Saen Monourom district recelved socid fund
grantsto be used for ring wells. Much useis made of these wells, which supply water constantly during
both the dry and rainy seasons. Villagers in the village of Pu Tru in the Saen Monourom commune in
the Ou Reang didtrict use two pump wells donated by the World Food Program (WFP) in 1999 to assist
them with their daily lives.

There are three main irrigation ditches located in the Ou Reang didtrict near the province capital. They
are named Ou Reang, Ou Romees and Ou Te. The Ou Tein particular, is vita for the supply of weter
throughout the year. The largest water source is found in the Pech Chenda didtrict. Thisisthe Pu Sura
fdlsandis5kmlong, and 2 kmwide.

A.24.3 Conservation of natural vegetation and wildlife

a) Typesof vegetation in theregion
Woodlands represent the mgjor type of vegetation in the Mondulkiri Province region. There are no
reliable woodland area datigtics, however, woodland in the province covers a 1,122,200 ha area,
accounting for 76.4% of thetota area, which iswiddy didributed over five adminidrative districts. The
woodlands are made up mainly of subtropica deciduous forests, in which the leaves fdl completdy
from the trees during the dry season, and the remainder is dotted with subtropical semi evergreen foredts,
where the leaves fdl from the trees during the dry season for a short period only. Including the
Mondulkiri Province region, subtropical semi evergreen forests are didtributed in clusters near the
southern border with Vietnam.
However, frequent civil wars have seen reclamation progressng without sufficient woodland
adminigtration, resulting in a rapid decline of the woodlands to the extent that the only economically
viablewoodland is now said to be that of the Kaev Semadidrict.
On the other hand, in the southern area of the Mondulkiri Province region where there is awide expanse
of subtropical semi evergreen forests, one corner of the Saen Monourom vicinity has been designated a
“woodland freg” area. Thisisdueto the presence of grasdands and sparse woods that have formed over
a wide area, where this type of vegetation exists more that any other region in the province. This
afforestation project istargeted at areas without woodland.

b) Didribution of vegetation
Theinitid impression one has when going up into the woodlands of the mountainous areaiis the sudden
gppearance of huge areas of grasdand in the Saen Monourom region.  Even now, the dopes of the
mountainous area including the Saen Monourom region are populated by subtropical semi evergreen
forests and there are till dense aress of tdl trees. Furthermore, there are dso naturd tall trees ill
remaining in the surviving forests and riverside forests  dotted throughout the Saen Monourom region.



From this, we can surmise that subtropica evergreen and semi evergreen forests existed origindly in the
plateau region.
Vegetation for the proposed project site can be split into at least the following four categories.
- Puregrasdands
- Sparsdy populated open woods. Grasd ands dotted with small and medium sized trees.
- Densdly populated open woods. Grasd ands dotted with many trees and shrubs
- Enclosed forests of tdl trees. Found surviving in valeys (dong the course of rivers) and in the
vicinity of villages
Mog of the areas planned for afforestation are grasdands. The type of grass depends on the areg,
however, priority is generadly given to poaceous cogon grass (Imperata cylindrical). These range from
short to long grasses, and reflect differences in soil conditions and burning frequency. Generdly,
repested burning in order to clear forest areasin South East Asaresultsin the disappearance of the tree
and shrubs that make up the forests, which before long begin to ater the gppearance of the cogon
Imperata cylindrical (poaceous). Once supplanted by cogon grass, repeated burning results in the
sabilization of the grasdands, and natura recovery of the forestsis said to be difficult (Seiichi Ota 1995).
Grassin areas aong the course of valleyswith vegetation such as cregping turf grasses favoured by cows
was aso found to be mingled with types of fern.
Grasdand aress are soread over vast areas together with sparse woodland. The sparsely wooded areas
are composed mainly of opposite leaved Preing (name after the area), where shrubs exhibiting strong
germination with a variety of trunks are dominant. In addition to having a thick bark and germinating
eadly, these features dso exhibit dryness and fire resisance. Of these shrubs, traich (Dipterocarpus
intricatus), named after the areg, iscommon. Thistree type belongsto agroup called Dipterocarpaceae,
which is dominant in the lowlands of South East Asa This traich shrub is known to produce water
repellent resin, and three types of this shrub, D. alatus, D.intricatus, and D. turbinatus, are used for resin
production in the forests of the western area.of Mondulkiri. Generaly spesking, sparse woodland areas
are divided into sparsaly populated open woods and densdly populated open woods, depending on the
dengity of the shrubs.

C) Wild plant naturereserves

Thefollowing seven locationsin the state have been designated as preservation and conservetion aress.

- Mondulkiri forest protection area (Mondulkiri): Located in the Pech Chenda and Kaoh Nheaek didtricts,
covering 119,700 ha

- Phnom Prich wild plant nature reserve (Phnom Prich): Covering 221,250 ha, from the Kaev Seima
digtrict to Phnom Prichinthe Kratie Province.

- Snoul wild plant nature reserve (Snoul): Covering 70,000 ha, from the Kaev Seima district to the Snoul
digrictin Kretie Province. Sharesits border with Vietnam.

- Phnom Nam Lyr wild plant nature reserve (Phnom Nam Lyr): Straddles 47,500 ha of land between the
Pech Chenda and Ou Reang didricts. Incorporates the Phnom Nam Lyr Mountain (1,078 m) and
sharesits border with Vietnam.



- Lom Phat wild plant nature reserve (Lom Phat): Located in west Sde of the Kaoh Nheaek didtrict, and
stretches 250,000 hato Tonre Srupok River in the Lom Phat digtrict of Rotanak Kiri Province.

- The gold mining mountain regionsin the Me Mang and Katie communes of the Kaev Semadistrict.

- Thewaterfallsin the Bu Sracommune of the Pech Chenda didtrict.

A.25 Desription of current land tenureand land use

A.251 Adminigrativecontrol disricts

Mondulkiri covers an area of 1,468,200 ha and is comprised of five didricts. These five didricts are
separated into 21 communes and 90 villages.

Thefivedidricts are detailed below.

- Ou Reang didtrict: 220,000.50 ha, with two communes and seven villages.

- Kaoh Nhegek didtrict: 560,000 ha, with six communes and twenty-sx villages.

- Pech Chendadigtrict: 270,000 ha, with four communes and eighteen villages.

- Saen Monourom district: 98,200.50 ha, with four communes and fourteen villages.

- Kaev Seimadigtrict: 319,999 ha, with five communes and twenty-five villages.

The provincid secretaries and didtrict leaders are gppointed by the Ministry of Home affairs based on
approva by the centrd government. Since the regiond dections in the year 2000, dl digtricts have been
governed by the councils for each digtrict. The term of office for council officids is three years, with
officias elected every threeyears. The district councils are authorized by law to plan and implement the
development of their respective didiricts.

A.252 Management of land utilization

There are many rice-growing areasin the Kaoh Nheaek and Pech Chenda didrictsin the northern area of
the province, with few areas of land. Thereis very little land available particularly in the southern Ou
Reang and Saen Monourom digtricts. On the other hand, grasdands are found only in the Ou Reang and
Saen Monourom didtricts.  The recommendation of these aress for this afforetaion project by the
Ministry of Agriculture, Forestry and Fisheries was related to their land usage development. The Saen
Monourom digtrict in particular has an outstanding grassland composition of 49.7%.
The Mondulkiri Province has no principd indudries, with the mgority of the people engaged in
subsstence farming. Furthermore, the land has aso been occupied by minorities Sincelong ago, cresating
difficult issues with regards to land ownership and exclusive possession. Since the establishment of the
Mondulkiri and Rotanak Kiri Provinces in 1961, the Cambodian Dynasty has not goplied any tax
exemption measures. (These measures are designed to regulate chaotic land acquisition by those living
outside the region, and to protect the province sland and inhabitants.)) The reasonsfor thisare asfollows.
- These provinces are remotely located, lack sufficient means of transportation, and are Stuated
closeto the border.



- Ther populations arelow, with most of the people conssting of minorities.

- Mo peoplelivein extremely impoverished conditions.

- Anexpanson of shifting cultivation hasled to many farmers.
Even today, this provincid make up is seen in other regions besides soldly the Mondulkiri and Rotanak
Kiri Provinces.

The areas of land used by resdents vary in size from small to large areas, and are reliant on family labor
to thin out the forests and ensure the farmland. With the end of rule of the Pol Pot adminisiration, many
families returned from the Kaoh Nheaek didrict in 1981. They owned farmland of 1 — 2 ha, and
ownership of 2 — 3 hawas very rare. In 1997, the public office of the Romonea commune in the Saen
Monourom digtrict issued land certificates for 10,000 riels to each family in the village of Pu Long, and
digributed to each 5 ha of roadside land.

After the Office of the United Nations High Commissioner for Refugees (UNHCR) began to repatriate
Cambodian refugees to their home country in 1992, the amount of returnees to the Mondulkiri Province
dsoincreased. From 1993-94 and 1999, the provincia government provided each of the families with
120 m? (30 x 40 m) for living purposes in the Bu Sra commune, and in particular, the village of Lian
Chihown. The World Food Programme (WFP) provided the farmers with 250 kg of rice in assstance
for every 1 haof felled forest for the purpose of cultivation.

A.26 Sail characterigtics

A.26.1 Sail digributionintheMondulkiri Province

Looking at the FAO-UNESCO soil dlassfication table for soil digtribution in the Mondulkiri Province,
we can see that the soil is didtributed in four types of what is caled laterite soil. These four types are
Pdlic Vertisols, Orthic Acrisols, Ferric Acrisols and Rhodic Ferrdsols. These soils are dso found
digributed throughout South East Asa. The physicd properties of these soils are poor, and fertility
levels are low, or there is a scarcity of sub-tropica soil, however, cultivetion activities are being
employed over avast area.

A.262 Soil comparison in rubber plantationsin four provincesin Cambodia

The results of soil examinations conducted by the rubber adminigtration office in 2001 for rubber
plantationsin four provinces are summarised below.
The s0il samples used were amixture of s0il cross-sectionstaken at four pointsin each province.
From the results of the andys's, no mgjor disparity was observed between soils from the four points
in each province, or between different soilsin each province.
The clay content of the soil was around 70%, silt content around 15%, giving it astrong fine particle
fraction of 80%, and making it extremely argillaceous.



The carbon and nitrogen contents were extremely low a 10-20%o0 and 1%o respectively, however
these values are common in soil in wet tropics.

The cation exchange capacity (CEC) was 20 me/100 g, which israther high due to the large amount
of fine soil particles, however, asthis does not include dilative clay, the valueis low compared with
Pdlic Vertisols

The s0il isexpected to retain its nutrient e ements.

The phosphoric acid content is 1-2%. and 100-200 ppm respectively for pure phosphoric acid and
effective phosphoric acid, which is gpproximately one hundred times higher than typica wet
tropica soil. Thisisdueto theinfluence of phosphate fertilizers used for rubber plantations.

The pH vauefor water extraction was around 4.5, and around 3.9 for potassium chloride extraction.
In the exchangeable podtive ion compasition, the amount of calcium ions was low, and due to the
low degree of base saturation, it can be seen that pH correction is not being performed.

The degradation of pH levels seen from potassum chloride extraction lead to the high possibility of
auminium acidic disurbance. Thisaso shows that the soil’ s phosphoric acid fixed power is high.
The soil digtribution in the Mondulkiri Province is seen to have smilar properties to thet of the soil
in other provinces.

A3 Project participants:

Marubeni Corporation, and some other Japanese companies.

The Cambodian Government Minisiry of Agriculture, Forestry and Fisheries, Ministry of the

Environment, and Association of Research and Cultivation etc.

A4  Technical description of theproject activity:

The Project islocated in Mondulkiri Province, eestern Cambodia



Figure 1. Location of Mondulkiri Province
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Figure 2. Physical location of the project stein Mondulkiri Province
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Figure 3. Project boundary
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A4l Location of the project activity:

A411 Hos country Party(ies):
Kingdom of Cambodia

A412 Regon/State/Provinceec.:
Mondulkiri Province

A.4.13 City/Town/Community etc:

AA414 Detail on physcal location, including information allowing the unique

identification of thisproject activity (max one page):

The Mondulkiri Province runs pardle to the equator and stretches 106 degrees 07 minutes to 107
degrees 48 minutes longitudinally to the north, and 12 degrees 04 minutes to 13 degrees 26 minutes
latitudinaly to the East. Furthermore, it islocated 523 km from Phnom Penh by national highways 6A,
7,13, and 14. The province covers an area 13,682 kim?, and borders the following other provinces.
- Tothenorth: Rotanak Kiri and Stueng Traeng provinces
- Tothewest: Kracheh province
- Totheesast and south: Vietnam
The Mondulkiri province comprises mostly highlands and lies between 600 and 800 m above sealevel.
A greater part of the proposed 7,600 ha site is located in the Ou Reang didtrict, with part of it sretching
to the Seen Monourom didtrict. Thisland islocated 1387 to 1362 degrees latitudindly, and 736 to 754
degresslongitudindly inthe LANDSAT data system.

A42 Category(ies) of project activity

There are currently no defined categories of project activities available from the UNFCCC. Tentatively,
the Project can be categorised asfollows:

Afforestation project

A43 Technology to beemployed by the project activity:



The latest rubber tree afforestation technology will be used as much as possible for high land (seed
rasing, soil preparaion, fertilization, pest control, weeding, sgp extraction, lumbering) in order to
contribute to the development of the host country’ s rubber tree afforestation project.

This region is underdeveloped and therefore lacks sufficient infrastructure. This project will help to not
only contribute to improvementsin infrastructure, but aso to educationa fecilities.

AA44 Brief explanation of how the anthr opogenic emissions of anthropogenic greenhouse
gas (GHGS) by sources are to be reduced by the proposed CDM project activity,
including why the emisson reductions would not occur in the absence of the
proposed project activity, taking into account national and/or sectoral policies and
circumstances:

The carbon monoxide balance for the 7,600 ha afforestable area (caculated using a remote sensing
technique described later) was calculated by deducting the basdline current vegetation (grassand, sparse
woodland) biomass growth capacity and machinery operation CO, emissions a the time of the project
from the rubber tree growth rate. Theresultsare provided in table 6 and figure 3 in Appendix 3.
- 2,903,124 t-CO, a thethirtieth year of the credit period
- Tota a the highest point (thirty-fifth year): 3,509,347 t-CO,
- Theresultswill be negative within theinitidly agreed period (2008 — 2012).
- Credits are acquired from the eleventh year of lumbering onwards, and by updating every five
years, CO, quantitieswill be asfollows.
11" year (2015): 39,377 t-CO,
16" year (2020): 642,051 t-CO,
21% year (2025): 1,497,500t-CO,
26" year (2030): 2,316,274 t-CO,
30" year (2034): 2,903,124 t-CO,

A.45 Publicfunding of the project activity:

Not gpplicable— Project Activity’ sfinancia plans do not include funding from Annex | countries.



B. Basdine methodology

B.1 Titleand reference of the methodology applied to the project activity:

TBD.

B.2 Judtification of the choice of the methodology and why it is applicable to the project
activity

TBD.

B.3 Description of how the methodology isapplied in the context of the project activity:

TBD.

B4 Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of theregisered CDM project activity (i.e.
explanation of how and why this project is additional and therefore not the basdine
scenario)

The carbon dioxide absorption basdine is the “expected land utilization change and the associated
change in the amount of greenhouse gas emissions (absorption) in the case where this rubber tree
afforegtation project isnot implemented.”

1) Isthereasmilar afforestation project in thevicinity?

2) Isthereongoing firegrazing as part of theland utilization pattern?

3) If s0, how much vegetation biomassisthere?

B.4.1 Land utilization

Firg of al, there is no amilar afforetaion project in the vicinity. Furthermore, neither the centrd
government nor provincia governments have any plans for rubber trees or any other specid forestry
productsfor thisarea

Next, it has been predicted that the long term repetitive grazing and burning will be continued into the
future. The bassfor thisisasfollows. 1) This has been continuing for & least the past severd tens of
years based on a hearing of villagers and local administrative bodies. 2) Observationa studies aso point
to the same land usage scenario based on past satellite images and current maps. 3) These lands are
remotely located, and based on a hearing of the villagers, it is thought that their livelihoods will be




afected to a large extent in the future, and that there is not expected to be any great changes to the
system of land utilization as a result of this. It has been surmised that the area planned for rubber tree
afforestation was originaly a forest region, which has deteriorated to the point where totally devastated
grasdand condgting mainly of Imperata cylindrica has come about due to the deterioration of the land
cause by long term dash-and-burn farming. It can aso be seen based on satdllite photographs teken in
1990 that the land was in the same devastated grasdand condition asit iscurrently. It isthough that there
isalow possihility of being ableto restore thistype of grasdand to forests.

B.4.2 Project additionality

Based on a profit evauation for this rubber tree afforestation project, the IRR (Internd Rate of Return)
for a the thirty five year cross-section from the start of the project is 5.1% (not counting income from
credits) This project profitability does not satisfy the investment criterion (e.g. a minimum of 15%) of
investors and lenders. In other words, it is thought thet thislow level of profitability is one of the barriers
(investment liahility) to the implementation of the project. Asaresult, this project is not expected to be
implanted as a standard project (BAU), however, can be contested as an supplement to aCDM project.

B4.3 Cog-efficiency

Cogt of harvedting is estimated as 2,460 US$ha. The estimating total cost at the time of afforesting
7,600 hareached 18,696,000 US$H

The previous section E.1.3 “CO, gas absorption” shows the 30" year in the credit period a 2,903,124 t-
CO,, with a totd of 3509,347 t-CO, a the maximum period of 35 years. Accordingly, the cost
effectiveness at the credit period of 30 yearsis 6.44 USHt-CO..

B.5. Description of how the definition of the project boundary related to the basdine
methodology isapplied to the project activity:

There are other project boundaries other than afforestation concessions.

The planned planting area is 7,600 ha, however, interspersed natura forests and villages are excluded,
and therefore the aff orestation concession areaisthought to be around 11,231 ha. Asaresult, in addition
to the actud afforested land, boundariesindude sown fidds, aswell as natura forests and villages.

The proposed site for the afforestation project is shown in Figure 3 in Section A. This proposed sSite has
received gpprova from Cambodias Minisry of Agriculture, Forestry and Fisheries and related
organizations, and represents 11,231 ha  This includes riverside forests, villages and secondary forests
used by the villages, and therefore, by excluding these, the area planned for planting will be 7,600 ha.
Furthermore, the operational boundaries are represented by the rubber tree afforestation project aswell as
rubber treeresin collection and sale. Rubber tree resin processing work, however, isnot included.



B.51 Edimating possblelandsfor afforestation usng remote sensng

This plan involves an afforested land area of 11,231 ha measured using atopographical map. Thisares,
however, dso includes aforested area, and when excluded, the land area available for afforestation drops.
This section aims to determine the area of pure land available for afforestation, with the area of land
suitable for afforestation caculated using satdlite images. Satellite images are used for the following
reasons.

1

There are no maps available to determine forest land for the region.

2. Aenid photographs of the region are unobtainable.
3.
4. The satdlite image resolution is 15 — 30 m, which is sufficiently accurate to caculae the

Satellite images are available for the basdine year 1990 and 2003.

forested area.

The basdline 1990 images of the region are of high definition, filmed by Landsat satellites (resolution: 30
m), with both Landsat and Agter satdllites used in 2003 (resolution: 15 m). As aresult, caculations are
performed using both images, however, the following points must be paid atention to with regards to

obtani

ng and andlyzing satellite images.

Many clouds gppear in the images during periods of rain, and are not fit for use. There are many
cloudsin the images even for the actud region during rainy periods (from April to October), and
even the best images during rainy periods are not fit for use.
Images taken using Landsat satellite can be taken for 180 km in four directions, and those taken
by Agter satellite can be taken for 70 km in four directions. However, theimage lap rate for low
dtitude regions is low, meaning that regions with alarge area cannot be fit into a single image.
Inthiscasg, it ispossbleto join severd images, however, in generd, the hue differs a the image
boundaries making image andysis difficult. For this region, Landsat images are located at four
(up, down, left and right) image contact points, and for the 1990 images (1t January 1989 — 31
December 1989), the target region liesexactly in the center of the four images.
The Agtor satellite had not yet been launched in 1990, and therefore could not be used, however,
in the 2003 Agtor images, the target area fits into one image, and there were dmost no clouds
during the dry period, making them fit for use. Clouds appear during periods of rain even when
using the Astor satellite, however, and cannot be used.
For the analyss therefore, false-color was used for 15 m resolution dry season Agter imeages, and
the area of land that that can be used for afforedtation was cdculated. An actua survey was
carried out in order to determine the boundary, however, asthiswasimmediately after the end of
the rainy season, it was not possible to obtain vaid deta
By comparing with the target area vegetation distribution for the images that were able to be
filmed, the vegetation digtribution for basdine 1990 was interpreted to be dmost smilar to that
of the current 2003 images or dightly greater (results for region developed over thirteen years).
Therefore by calculating the area of land that is available for afforestation using the 2003 images,



the area will be cdculated as being dightly larger than that for 1990. However, large
development sites can be extracted by image andlysis, and are excluded from the area available
for afforestation, and o it is unlikely that the area calculation results will yield any significant
errors.

Vegetation was classified into tal forests with high tree canopy dendity (mainly riverside forests)
and other vegetaion (bare ground, grasdand, sparse woodland) and man made structures
(villages and roads efc.). Sparse woodland was difficult to classify in this survey. For the above
divison, Ager images of the actud area were taken, the location checked using a GPS system,
and the actud vegetation and the images were confirmed. Therefore, the land available for
afforegtation can be defined as the land (grasdand, sparse woodland) other than forests with
dense tree canopies and man made structures.

Table 1 shows the results of areacalculation. The following calculation method is used to calculate the
areafrom the pixd count.

Thesze of each pixd inan Agterimageis15 x 15 mtherefore,

the converson coefficientis15x 15 -+ 10000 = 0.0225
Therefore, theareais Pixel count x 0.0225 (ha)

Table1. Cdculation of areaavailable for afforestation

Item Pixd Count Area(ha)
Iltem based | Entireimege 1,322,684 33,067
vaues Outsdeterran 815,668 20,391
Forests 159,873 3,597
Man made structures 8,674 195
Area Target terrain 507,016 11,408
Forests, man made 168,547 3,792
Sructures

Other (area avalable for 338,469 7,616

afforestation)

The areaavailable for afforetation obtained from thetable= 7,616 ha. Theratio for theentireterranis.

7616 + 11408 x 100 = 66.8%

Theterrain areacal culated from the topography map is 11,231 ha, therefore the error between the 11,408
haareaobtained from the satdliteimage was.

11231 + 11408 = 0.984 to 1.6%.

Thisindicatesthe legitimateness of the cal culation method.

B.6

Details of basdine devdopment



B.6.1 Dateof completing thefinal draft of thisbasdine section (DD/MM/YYYY):

TBD

B.6.2 Nameof person/entity determining the basdine:

TBD



C. Duration of the project activity / Crediting period

C1l Duration of the project activity:

C.11 Sartingdateof theproject activity:

2004

C.12 Expected operational lifetime of the project activity:

70 years (2004 — 2074)

Cz2 Choice of the crediting period and related infor mation:

C.21 Renewablecrediting period (at most seven (7) yearsper period)

C.211 Sartingdateof thefirs crediting period (DD/MM/YYYY):

C.212 Length of thefirg crediting period (in years and months, eg. two years and
four monthswould be shown as. 2y-4m):

C.22. Fixed crediting period (at most ten (10) years):

C221 Startingdate (DD/MM/YYYY):

2004

C.222 Length (max 10years):

30years




D. M onitoring methodology and plan

D.1 Name and reference of approved methodology applied to the project activity:

TBD

D.2 Judtification of the choice of the methodology and why it is applicable to the project

activity:

There is no applicable gpprova monitoring methodology for this afforestation project. In order to

moni

tor the amount of CO, absorption dueto the project in accordance with standard forestry techniques,

thefollowing monitoring surveys are planned. (Feeshility sudiesare being performed.)

1)

2)

3

4)

Growth rate based on monitoring survey plot establishment.

A measurement plot is established for every 100 ha of the 7,600 ha afforestation area. The area of
each measured plot is0.5 ha, and atota of 76 plotswill be established (Totd area: 38 ha).
Measuring the growth rate

Each tree within the plot is surveyed, and the diameter a breast height and tree height are measured.
Lumbering survey

An average of fifteen survey plots are selected based on the measurement data for the growth rate,
one rubber tree is felled from the respective adjacent area, and a ground level biomass survey is
implemented. An underground biomass survey will also beimplemented for ten of these trees.
Survey period

Ground leve biomass surveys are performed once ayear, underground biomass surveys once every
fiveyears, and are carried out during the dry season at each location.




D.3  Datato be collected in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number | Data Data Data Measured (m), | Recording | Proportion | How will the | For how long is | Comment
type variable | unit calculated (c) | frequency | of data to | data be | archived data to be
or estimated (€) be archived? kept?
monitored | (electronic/
paper)
TBD
D4 Potential sources of emissions which are significant and reasonably attributable to the project activity, but which are not included in
the project boundary, and identification if and how data will be collected and archived on these emission sour ces.
ID number | Data Data Data Measured (m), | Recording | Proportion | How will the | For how long is | Comment
type variable | unit calculated (c) | frequency | of data to | data be | archived data to be
or estimated (e) be archived? kept?
monitored | (electronic/
paper)
TBD
D.5 Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHG within the project boundary and
identification if and how such data will be collected and ar chived.
ID number | Datatype | Datavariable | Dataunit Will data be collected | How is data archived? | For how long is | Comment

on this item? (If no,
explain).

(electronic/paper)

data archived to
be kept?
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TBD

D.6 Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored. (data items in tables contained
in section D.3., D.4. and D.5 above, as applicable)

Data Uncertainty level of data| Are QA/QC  procedures | Outline explanation why QA/QC procedures are or are not being planned.
(High/Medium/Low) planned for these data?

TBD

D.7 Name of person/entity deter mining the monitoring methodology:

TBD

11




E. Calculation of GHG emissions by sour ces

E.l Dexcription of formulae used to estimate anthropogenic emissons by sources of
greenhouse gases of the project activity within the project boundary:

E.11 Emissonswithintheboundary

The main equipment used in the project will be dump trucks, backhoes (power shovels) and bulldozers.
Equipment such as four-whed-drives, motor bikes and forklifts will be used in genera operations, and
chain saws will be used in logging operations. Asit is currently difficult to provide detailed etimations
of fud consumption and operation of equipment, we have prepared an dternative fue consumption
(standard value CO, exhaugt emisson conversion) estimate taken from a Japanese civil engineering
workplace.

This estimate considers a reduced CO, rate by the cessation of idling. As we were unable to obtain
detailed data on equipment used in the project, we referenced equipment larger than that used in the
project in order to avoid underestimating. By referencing a 10-ton dump truck, and 0.7m?® class backhoe,
small logging equipment such as chainsaws can be included in the estimation.

Dump trucks will be used for transportation of seedlings, workers, tools and soil etc., and backhoes will
be used for creating forest roads and woodlands. Typicaly, the creetion of forest roads and woodlands
will be performed in the dry season (November through to April) and harvesting will be performed in the
rainy season (June through to September).  Accordingly, equipment movement will vary during the
seasons. The estimated CO, emissionsfor the conditions stated above are shown in Table 5in Appendix
2. The estimated annud CO, emissonsfor the heavy equipment used in the project is 0.47 t-C/ha.

* 1D (Idling) timeis caculated as ID time + operating time x 100%. With operation time at 8 hours per
day, adump truck is4.4 Hr/day and abackhoeis 2.4 Hr/day.

E2 Description of formulae used to etimate leakage, defined as the net change of
anthr opogenic emissions by sour ces of greenhouse gases which occur s outside the project
boundary, and that ismeasurable and attributableto the project activity:

Leskage is the measurable net change in the emission of greenhouse gases that occurs outside the project
areaasareault of the CDM project.

E.21 Negativeeffect

- The utilisation of land previoudy burned by farmers and the consequent reduction of grazing land
may lead to such activities as movesto areas outside the project area

12




GHG gas emissons resulting from such activities will lead to a loss of biomass due to burning in
other regions. Origindly, a wide area of grasdand and open woods was formed due to years of
burning, resulting in few closed canopied woodlands. Consequently, there is alow possibility that
new fdling or burning will take place. The frequency of current felling and burning of grasdand and
woodlands may increase. In order to measure this increase, details on the number of resdents
moving, the farming area required for subsistence farming, and factors contralling frequency are
required. Thisiscurrently under investigation.

- Theresdentsliving in the target area are dependent on natura wood for fuel. In order to consarve
the exigting natural woodlands that are mainly dotted in valeys and around streams, they have been
excluded from the afforedtation project. There is little posshbility that the people will extract fud
from forests outsde their area of activities.

E.22 Pogtiveeffect
- By incorporating the manpower of the resdents outsde the project areain planning (through direct
employment or profit-sharing) the burning required for traditiona shifting cultivation and grazing
can possibly be reduced.
E.3 Thesum of E.1 and E.2 representing the project activity emissons.

TBD

E4 Description of formulae used to estimate the anthropogenic emissons by sources of
greenhouse gases of the basdine: (for each gas, source, formulag/algorithm, emissionsin
unitsof CO, equivalent)

E41 Rubber tree
E411 Growthratemeasurement method
The method for caculating the growth rate for rubber trees is the same as that for other generd
congruction material and paper pulp tree types. The breast height diameter and tree height of sample
plotsin plantationsis measured and the trunk analysisis used to represent the lumber.
Furthermore, when using this growth rate to represent the source of CO, absorption, foliage and
underground growth must also be consdered, and if possible analysed aong with thetrunk andyss.

E4.12 Edimatingthegrowth rateof rubber tree

Origindly rubber trees were used for obtaining rubber and not for their trunks, hence aminima amount
of research was done on the growth rate of rubber trees. Along with our locd counterpart we searched
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various countries for data on the rubber tree but were unable to find data significant to our target
environment and clonetype.

In November 2003, on a field test done at a rubber plantation in Snoul, between Phnom Penh and the
Mondulkiri plateau resulted in both breast height diameter and tree height measurements for Sx, nine
and 43 year old plants.

Lumber volumeintable Vs=0.00003x D?x H
Lumber volumeper/lha V =nxrx Vu n=tota trees555treesha

For further information, a comparison of research data acquired from the Mdaya Rubber Research
Indtitutein Mdaysathat showsroat, trunk, branch, and foliage measurements has been compiled.

Firgtly, both researches show that the trunk and branch lumber rate of older rubber treesis high, and the
lumber for branches on four-year-old plants exceeds that of the trunks. After thet, the branch lumber for
branches exceeds that of the trunk by afactor of six. Thisis due in part to the dense form of the rubber
treg, the large trunk and the large number of branches. The divided trunk in the lower section makes it
difficult to determine which is the main trunk for many trees. The measurement results show that only
up to 1.5 mistrunk lumber.

Compared to our measurements, the trunk only comparison shows a smaler result. This can be
consdered adifferencein the fertiliser gpplication.

Asthis shows, with such ground leve growth, using only the trunk would be too subdued. In thisreport,
consdering the results from the Maaya Rubber Research Indtitute in Maaysia, we have added the trunk
and underground trunk for each age section to the comparative weight. However, adequately
consdering the error factor from conditions such as the westher, more conservative settings are shown
below.

Furthermore, we were unable to find a growth curve for the rubber tree. The research conducted by the
Malaya Rubber Research Indtitute in Maaysa can be used to draw atheoretica growth curve, however,
their theme was rather wide spread and considering discrepancies such as the location and the excessive
data, it is not appropriate. Accordingly, we took data from the Snoul plantation data from the relatively
close Mondulkiri plateau to estimate agrowth curve.

With only three years of data, a homathetic curve could not be redized. The data was amended to
produce aneat S curve between the measurements for each year. The amendment data gradually raised
the CAI until the 10" year and then from the 11" to the 20" year aleveling out of the CAl, and from the
21% year adecrease in the CAI. Next, considering the weight comparisonsin the lumber (trunk) volume
for each tree for each year, the growth rate including trunk, foliage and root can be measured.

As the target area for the project is above 600 m, the climate is smilar to the suitable temperature for
rubber trees. Furthermore, due to extendive burning over long periods and the crestion of the grasdand,
it is estimated that nutrient eluviation in the soil is consderable. While this can be covered to an extent
by fertilisation, when compared to a suitable area for rubber trees, it is estimated that the growth rate will
drop. Accordingly, based on the research taken a Snoul, we have reduced the growth rate by 30% to
egimate the growth ratein the project area.
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Taking into account the factors stated above, the annud estimated growth rate for ten years has been put
into the growth curve.

The gpproximation of the growth rateis:

1to10years y=0.1457x> 11615x +3.6977x 26483

Fromllyeasy= 0008(x 9)3+0.0614(x 9) +20919(x 9)+41.184
y = Growth rate (including branchesand foliage) ~ x = Time from planting

E42 Vegetation biomass
E421 Presumption of vegetation biomass

Vegetation found in the land targeted for rubber tree afforestation can be divided into the following
three categories.

1) Grassonly

2) Mainly grasswith alittle shrub formation (survey area 1)

3) Mainly grasswith relatively significant shrub formation (survey area 2)

A sImple vegetation survey area was setup within the test afforestation area and the ground leve

biomass was estimated.

1) Grasses
A 1 x 1 m square quadrant was established at three locations on a gradud dope and regping
weight at the ground level was calculated. A sample of thiswas taken to Japan and the dry weight
meesured. The samplewasdried at 80 for 68 hours usng ablast drier (Appendix 1, Teble 1).
It was not felt necessary to measurethe roots.

2) Mainly grasswith alittle shrub formation
In order to take a wide survey quadrant, a vehicle was used and the area confirmed using a GPS
sysem. The quadrant area was 2.5 ha (Appendix 1, Figurel). There were saven trees in the
survey area, and the diameter at breast height (Dbh) and tree height (H) were measured (Appendix
1, Table2).

3) Mainly grasswith relatively significant shrub formation
The survey quadrant areawas set at 50 x 50 m, and al treeswere measured. The trees and shrubs
were dl of the Pering (area name) variety with trunks, and the diameter of dl branches measured
for dl those with diameter a breast height of over 5 cm. The tree height was measured only for
those with maximum branch diameter (Appendix 1, Table 3).

E4.22 Vegetation biomass
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a) Grasshiomass
Based on the cutting method used in the quadrant, the biomass was estimated at 5.32 t-dw/ha for
treesinthe areaa ground leve.
The roots were not treated separately, and therefore accounted for 40% with respect to the dried
weight above ground according to Iwaki and Midorikawa (1964). Root biomass is therefore
estimated at 2.13 t-dw/ha.

b) Treeand shrub biomass

Shrubs were not included in the felling survey. As a result, the reative growth formulae for
estimating dried weight from the diameter at breast height and the tree height was used from the
research of Ogawa H., Yoda K., Ogino K., and Kira T. (1965). These formulae were used
because the vegetation in the region surveyed by Ogawa et d. survey and that of this surveyed
region were compardively smilar. The region surveyed by Ogawa et d. wasin Fing Kong on
the outskirts of Doi Dheng Dao Mountain (2,175 m) in the north west part of Thailand, and has
ranfal levels of 1,400 — 1,800 mm, and a rainy season lasting from May to October. In this
region are found sub-tropica season forests (deciduous), sub-tropical savannah forests and a
trangtion between the two, and a high dtitude areas of around 1,000 m, evergreen hills can
generdly befound.
Therdative growth formulae used are asfollows.

WSs=0.0396 D°H %%

Wb =0.003487 D°H "%

WI =Ws - (22.5+0.025 Ws)

Wr =0.0264 D°H *"®

D: Diameter at breast height (cm), H: Tree height (m), Ws. Dried weight (kg)
Wh: Branch weight (kg), WI: Leaf weight (kg), Wr: Root weight (kg)

Furthermore, for the multiple branched Pering tree, an approximate expression (reative growth
formulag) was pursued from the relationship between maximum diameter branches and tree
height, and the height of other branches was mesasured (Refer to Appendix 1, Figure 2).
H=1129D %" (R2=0.792)

By applying the above formulafor the shrubs that were measured in order to achieve the biomass,
the vaue at ground level for survey area 1 was 0.17 t-dw/ha and 0.02 t-dw/ha for the roots, and
thevaueat ground level for survey area 2 was 5.33 t-dw/ha and for the roots, 0.88 t-dw/ha.

The above reaults for biomass are summarized in Figure 4 in Appendix 1. The shrub ground
surface was covered with grasses, and the biomass combined for the two. The results for
grasdand with an indggnificant number of shrubs were estimated a 7.46 t-dw/ha, and 13.66 t-
dw/hafor areas of grasdand with scattered shrubs.

E.4.23 Annual vegetation growth rate
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E.5

a)  Grasss
First year grasses whither in the dry season, and therefore the annud growth rate is O (zero). In
actud fact, some grasses remain even athough the ones a ground level whither, however, al
were andyzed as having withered and thus log.

b)  Shrubs

For the amount of annual growth rate, the same research results discussed earlier by Ogawaet d.
(1965) for the north west mountain region in Thailand were used by Kira T, OgawaH., YodaK.,
and Ogino K. (1967). Kiraet d. determined the average annud rate of increase with respect to
initid biomass to be 1.6% over a three year period of continuous measurement. By applying
these reaults, the total amount of biomass growth for shrubs was estimated to be 0.003 t-dw/hayr
for survey area 1 and 0.0994 t-dw/ha.yr for survey area 2.

To compare the growth rate between the biomass and rubber trees, the current amount for rubber
trees declines when lumbering is carried out for the first time in the thirty-sixth year, temporarily
becomes negative in the forty-fourth year, and following tha, exhibits the same amount of
increase as occurred at the firgt rotation. The forest early growth rete turns negative in yeer forty
four because theinitia growth amount for the reformed areaislow.

Difference between E.4 and E.3 representing the emisson reductions of the project

activity:

With a usable afforestation project area of 7,600 ha calculated from remote sensing, the carbon dioxide
absorption rate can be calculated by taking the rubber tree growth rate to the current basgline vegetation
(grass and shrubs), the biomass, and subtracting the CO, emissons from project equipment. These
resultsare shown in Table 6 and Figure 3in Appendix 3.

- 2,903,124 t-CO, a the thirtieth year of the credit period.

- Tota a the highest point (thirty-fifth year): 3,509,347 t-CO,

- Theresultswill be negative within theinitialy agreed period (2008 — 2012).

- Credits are acquired from the deventh year of lumbering onwards, and by updating every five

E.6

TBD

years, CO, quantitieswill be asfollows.
11" year (2015): 39,377 t-CO,
16" year (2020): 642,051 t-CO,
21% year (2025): 1,497,500t-CO,
26" year (2030): 2,316,2741-CO,
30" year (2034): 2,903,124 t-CO,

Table providing values obtained when applying formulae above:
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F. Environmental impacts

F.1 Documentation on the analyds of the environmental impacts, including transooundary
impacts

Cambodia has both an “Environmenta Protection and Development Natural Resource Management Act
(1996)” and an “Environmental Impact Assessment (EIA) implementation Act (1999) .” Every project
above the sandard criteriamust implement an EIA. This clearly indicates the inclusion of deforestation
development and plantation devel opment, however afforestation development isnot clearly indicated.
An EIA must be established for plantation devel opments that are larger than 10,000 ha, accordingly, the
rubber tree afforestation project may be treated in the same way and the implementation of an EIA may
be compulsory. However, with the area designated by Cambodiafor the project at 7,600 ha, lessthan the
standard for an EIA, it can be considered that an EIA study will not be required. This issue requires
further consultation with the Ministry of the Environment.

F.2 If impacts are consgdered significant by the project participants or the hogt Party:

F.21 Direct/indirect environmental influences

- Pressure on land usage by villagers (fidd burning and grazing). As exigting woodlands are outsde the
project afforestation area, there will be no effect on the availability of treesfor fud.

- Compsetition for unused land acquidtion. Enclosure by wedthier surrounding villages and cities or
unlawful occupation by villages.

- Aninflux in populaion due to the project, the establishment of a community (village, town), and the
changein lifestyle for, and friction with, the traditional inhabitants.

- Changes to surrounding environment due to the creation of accessroads.
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G. Stakeholder scomments

G.l Brief description of the process on how comments by local akeholder s have been invited
and compiled:

A hearing was held between the residents, centra and state government organizations and NGOs etc.
related to the project.

Two seminars were held in the capitd Phnom Penh in order to degpen understanding among the loca
stakehol ders with respect to our program coneept and the CDM project (Meetings held on 1% September
2003 and 17" November 2003))

G.2  Summary of thecommentsreceived:
G.21 Foredsand global warming measures

The Cambodian government’ s policy with regardsto globa warming measuresfor forestsis asfollows.
The government believes that using forests as carbon sinks has many advantages and benefits from an
environmenta point of view. However, it isfdt that forests play arole not only as carbon sinks, but also
in mitigating the causes of climate change phenomenon such as floods and storms. With respect to the
divison of carbon dnk strengthening resources, by cooperating efforts in the of use reusable energy
sources, energy conservation, and technology transfer with developed nations, developing nations can
avoid an ambiguous approach to their effortsto reduce CO, emissions. The extent to which Cambodiais
employing measures to mitigate climate change is a'so agood opportunity for developing nationsto rank
development objectives.

G.22 Loca resdents

Based on a hearing with five families from four villages, the following opinions were given in response

to questions rdated to new deve opments such asthe rubber tree devel opment program.

- Therubber tree development program was warmly received and it was felt that manpower could be
offered. (Village A)

- With regards to future residentid status, the villagers hoped that rubber tree cultivation would
provide new, long term employment. There were dso people who desired other types of work.
They said that they did not grow fruit or vegetables because they did not have the types of fertilizer
or fertilizing technology required, but would if these resources were available. (Village B)
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- They fdt that they would not st fire to afforested land by dividing barren soil and this land by
roads. They currently set fires fredy, however, would think carefully when setting fires were there
plansfor an afforestation project. (Village B)

- With regards to land ownership rights, the villagers have resdentia ownership rights, and have
reserved an area 1 - 2 km from the center of the village. However, al other land is the property of
the government. (Village C1)

- Thethoughts of younger villagers differed greatly with regards to employment, and have become
more flexible. They were very much in favour of grasdand development (through the afforestation
project). (Village C1)

- Cows ae beng neglected, and therefore joint breeding is required if they are affected by
afforegtation.  Furthermore, there is insufficient land available for the villagers to establish
permanent residence.

- Water reguirements were regarded as being paramount (from the point of view of living
improvements). The next most important requirement was improvements in rice growing
processes.  Thirdly, was the need for growing processes for beans and new products. Electricity
was d 0 fet to beimportant. (Village C1)

- Thevillagersfdt that, if the afforested land is within 5 km from the village, they could assigt with
labor and draw anincomefromit. They saw no problemswith the project. (Village C2)

- Thevillagersfeared that their village would be excluded when the project commences. If that were
not the case, they were keen to participate and draw an income from the project. (Village D)

In generd, there was no opposition, and it was widdly bdieved that the afforestation project would lead
to cash income and improved living conditions. However, the resdents did not fed that the project
would become aredity, and it was thought that they smply had no specific fears.

The villagers feared that there would be insufficient grasdand once the project was expanded, and that it
was necessary to ensure land for burning and pasture land for the farmers. In particular, it was felt that
prudence was required when making decisons regarding the land because the residents rely on burnt
fields and firing of pasture land for their livelihoods, and in addition, the burnt field land would move.
By agreeing to provide resdents with the land for burning and pasture land they have used in the padt, it
was thought that determining land boundaries would be unexpectedly difficult. By creating friction with
the residents, it was thought that there would also be adanger of residentsfiring the afforested area.

On the other hand, while operating a fixed level of control over the resdent's burnt fields and
padiurdand as way of compensation, the increase in the resdent’'s income can be measured by
cultivating pasture land for collaborated livestock breeding as mentioned earlier, backing the adoption of
intendgve growing techniques in order to measure the yidd increase from produce growing, and
controlling the share of profitsfrom rubber resin collection.

These measures will inevitably affect the resident’ s traditiona way of life, and therefore even if we fed

the project is beneficid, there are cases where the residents do not receive the project in quite the same
manner. However, the residents dso strongly voiced the opinion that they aso sought enhancements to
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road, water and electricity infrastructure, education and medica treatment required for living. The same
opinions were shared by minority villages. Furthermore, the rise in younger generations in traditiona
villages has led to changes in ways of thinking with regards to living conditions. Afforestation and
contral of rubber trees fals under the field of agriculture and forestry, and unlike factories, is a field
which farmers can eadly relateto. It istherefore necessary to think of concrete measures with regardsto
asymbiotic method with residents.

G.23 Intentionsof provincial authorities

There was a high degree of interest among attendees, with the project and investment receiving awarm
welcome and many favourable opinions.

G.231 Firgs ViceGovernor

There is much unused grasdand (in these highlands) and we would like to promote its development.
Investorswill be given awarm welcome, and for our part we fed that thisisapriority project that will be
carried out in accordance with government poverty reduction measures. A naturd protection zone has
been egtablished dong the border with the highlands, where residents perform conventiond burnt field
farming. It will dso be possble to relocate these people if carrying out “sustained development.”
Collaboration between “high-levd government officids” “CDC,” and “the Minigry of the
Environment” is indigpensable to ensure the smooth running of the project. It is estimated that three
thousand people will be employed in this project, however, this will have a socid impact on nine
thousand people. We would aso like the Japanese sde to speed up their efforts and congtruct
infrastructure such as schools to improve the living conditions of the people who will become the future
workers.

G.232 Provincia Agriculture, Forestry and Fisheries Agency head

- Road and dectricity infragtructure is required here.  Electricity in Mondulkiri is expensive at
US$H0.5/kWh (50 cents). 1n 1993, alarge road connecting the capital Phnom Penh and Mondulkiri
wasfindly built.

- Education isvita. Work for the rubber tree afforestation project can be alocated to capable people
from the minorities in the area. These people receive higher education in Phnom Penh and then
return home. Thereisaso arubber tree education school in the Kampong Chhnang Province,

- (Arethereno agricultura products from this areathat make it to the market?) Coffee was previoudy
grown in the area.  The coffee itsdf was US$0.5/kg, trangportation costs were US$500/ton, and
adminigrative and maintenance expenses (fertilizer and water etc.) were US$1,000/yr. Even if the
laying of roads|eadsto lower trangportation codts, international competitiveness remains a.concern.

- This rubber tree afforestation project contributes to infrastructure and the development of human
resources, and we expect it to be atrigger for the overall development of the province.
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G.233 Central government intentions

a) TheMinistry of Agriculture, Forestry and Fisheries planning vice chief

An investigation will be performed with regards to the possibility of using 10,000 hafor rubber tree
afforegtation. The Ministry of Agriculture, Forestry and Fisheries selected the Mondulkiri Province
for itsland suitability. In December of lagt year, ateam was digpatched lead by the Li Para Rubber
secretaria generd, areport compiled and discussion held with the CDC in January. CDC digpatched
aletter requesting ajoint survey with Marubeni, which resulted in this survey.

Project merits for Cambodiainclude 1) tax revenue from rubber exports, 2) work can be carried out
in other regions, 3) industry advancement due to development of the agriculture processing industry,
and 4) protecting grasdand from rainfal damage.

b) Minigtry of the Environment global war ming measur es advisor

Questions were raised on the following with regards to our project concept.

Can sugtainahility of the afforestation project be controlled?

How will the livelihood and balance of the region’ s residents be preserved? Are there any concrete
measuresin place?

How will carbon credits acquired through this project be distributed?

With regards to CDM absorption potentia in Cambodia, in other words land available for
afforegtation and forestry measures, there are no forest resource datigtics prior to 1990, and the
government is currently implementing resource surveys and divison of forest utilization with
oversess cooperation. It is unclear how much land will be available for afforestation until thisis
complete.

A DNA (Designated National Authority) is created in the host country receiving CDM, and capacity
building (systematic and technical capabilities) is gradudly established. This has only started
recently, however.

C) Minigry of the Environment
It is necessary to conduct an investigation to establish whether this project is subject to a survey by
the environmentd impact assessment (EIA).
We would like efforts to be made to ensure that the living conditions of residents are not adversely
affected.
Documents on related rules and regulationswill be prepared.

G.3 Report on how due account wastaken of any commentsreceived:
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In order to contribute to sustainable development of the host country, it is necessary to gain the
understanding and agreement of interested parties (those related to the project, local residents) and form

capacity building.

It is necessary to coordinate various differing opinions from sdf-sufficient minorities, resdents of
neighboring towns with market economy livelihoods, no matter how small, and provincia governments
expecting regiona industrial development. Among these, dialog with minorities of the proposed project
Steisrequired. It isimportant to create a discussion team in order to gain the consensus of the loca
people with theinclusion of the provincial government.

On the other hand, a succession of events (relaed seminars etc.) have been held this year to degpen
understanding of the host country CDM related centers, with interest and expectations high for those
related member of the host country with regards to CDM. In addition to expectations of independent
efforts & the local Sde, and as the main project body, we will aso postively exchange information on
CDM rdated internationa trends, Japanese trends and technicd procedures. We have dready held two
seminars in the capitad Phnom Penh, where there was participation from various related ministries and
agencies, and dueto the favorable loca reviews, wewill continue to establish opportunities for exchange
of information and experiencesin addition to the current seminar.
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Annex1

CONTACT INFORMATION ON PARTICIPANTSIN THE PROJECT ACTIVITY

Organization: Marubeni Techno-Systems Corporation (Project participant)
Street/P.O.Box: 2-2 Kanda-Surugadai, Chiyoda-ku
Building: Ochanomizu-kyoun Bldg.

City: Tokyo

State/Region:

Podtfix/ZIP: 541-0053

Country: Japan

Telephone: +81 35283 1200

FAX: +81 35283 1220

E-Mail: http://www.marubeni-techno.com
URL:

Represented by:

Title Manager

Sutation: Mr.

Last Name Ikgiima

Middle Name:

Firg Name: Norio

Department: Ecologica BusnessDivison
Mobile:

Direct FAX: +81 35283 1230

Direct tel: +81 35283 1217

Persond E-Mail: Ikgjima@tec.marubeni.co.jp
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Organization: Kansai Environmental Engineering Center Co., Ltd. (CDM Advisor)
Street/P.O.Box: 1-3-5 Azuchimachi, Chuo-ku
Building:

City: Oska

Sate/Region: Oska

Postcode/ZIP: 541-0052

Country: Japan

Telephone: +81 6 6263 7300

FAX: +81 6 6263 7301

E-Mail:

URL: http://mww.kanso.co.jp
Represented by:

Title Team Manager

Sdutation: Mr.

Last Name: Takahashi

Middle Name:

Firg Name: Fumio

Department: Generd Affairs Department
Mobile:

Direct FAX: +81 6 6263 7301

Direct Td: +81 6 6263 7302

Persond E-Mail: takahashi_fumio@kanso.co.jp
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

Thefinancid plansfor the Project do not involve public funding from Annex | countries.
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Appendix 1

Tablel. Plot 1/Grass Biomass (19 Nov. 2003)

1Quadrate=1mx1m

Fw (g)
q_dr +bag Fw (9) Dw (9)
> 920 908.2 4959
3 990 9782 534.1
, 1050 10382 566.9
,[A_\vr./m 532.3
dw/ha 5.32
Sample
With b Without bag
1 Fw(@  Dw()  Fw(Q - Dw(@ _ DF
160 927 1482 80.9 0546 gocfor63hrs
(26 28Nov.03)

Fig. Arrangement of Plot-1 at Trial plantation
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.I:(X) —a* (X5.7555E_1 ),
where a = exp(1.2134E-1)

R? = 7.9201E-1
® H(m)
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Dbh (cm)

40

Figure 2. Relationship between diameter, height and relative growth

Table2. Biomassof shrubsin plot 1 (19 Nov. 2003)

Area=25ha
Tree Dbh H species loca name Family
cm m
1 150 59 Caeyagha..... Myrtacese
2 55 24 Kmais
3 150 41 Caeyaspha Myrtacese
4 80 44 Kmais
5 30 24 Preing
6 36.8 9.1 Dipterocarpusintricatus Dipterocarpacese
7 113 3.7 Kmais
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Table 3. Biomassof shrubsin plot 2 (19 Nov. 2003)

Area=0.25ha (50 x 50 m)

Tree Dbh H H* local name Species
cm m m
1 18.5 8.4 6.1 Preing
16.5 57
145 53
8.5 39
16.5 57
14.0 52
16.5 57
2 14.5 5.3 Preing
175 59
205 8.3 6.4
14.0 52
14.0 52
3 13.0 4.9 Preing
115 4.6
16.0 55 5.6
14.0 5.2
8.0 3.7
12.5 4.8
4 175 6.7 5.9 Preing
14.0 5.2
5 8.0 3.7 Preing
28.0 7.3 7.7
6 115 4.6 Preing
14.0 5.6 5.2
10.0 4.3
10.0 4.3
7 8.0 3.7 Preing
12.0 54 47
8 21.0 5.7 6.5 Preing
9 195 5.3 6.2 Preing
10 10.5 4.1 4.4 Preing
11 18.5 54 6.1 Preing
13.0 49
14.0 5.2
12 17.0 53 58 Preing

H: Vaues estimated using rel ative growth method.
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Table4. Biomassand growth rate for shrubs

Biomass (Nov. 2003) Biomassincrement* 3
Plotl Plot2 Plotl Plot2
t-dw/ha t-dw/ha t-ow/ha.yr t-ow/hayr
Shrubs bsGround level 5.32 5.32 0.0000 0.0000
Root * 1 213 213 0.0000 0.0000
Sub totd 745 745 0.0000 0.0000
Trees  Ground leve 017 533 0.0027 0.0853
Root *2 0.02 0.88 0.0003 0.0141
Subtotal 0.19 6.21 0.0030 0.09%4
Totd Ground leve 5.49 10.65 0.0027 0.0853
Root *2 215 301 0.0003 0.0141
Entire biomass 7.64 13.66 0.0030 0.09%4

Root*1: 40% of the ground level biomass (Nagano prefecture, Iwaki, Midorikawa 1964)
Root*2: Ogawa, H et d. (1965)
Biomassincrement* 3; Increase frominitia biomass 1.6% (Kira, T. et d. 1967)
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Appendix 2

Table5. CO, emissions dueto equipment used in project

10t Dump 0.7m’ Backhoe Chain saw Totd

(Mainly rany season) (Manly dry season) (Manly dry season)

Process Transport workers, Constructing roads, Tree fdling, Plantation
Seedlings aea

Per machine

Time used 8 hrglday 8 hrglday

Fue usd 25 Lihr 175 Lihr

CO, emitted 66.1 kg-C/hr 476 kg-Chr

ID timerate 0.55 03

ID timeused 16 L/hr 19 L/hr

CO, emitted 4.1 kg-Clday 49 kg-Clday

CO, emitted per day 546.8 kg-Clday 3926 kg-Clday

Work area 200 ha 200 ha

Days of work per year 100 days 100 days

Vehiclesper ha 0.02 /ha 0.05 /ha

CO, emitter annudly 027 t-Cl/hayr 0.2 t-C/hayr 047

Iper hectare
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Table6. Carbon Dioxide Absorption from rubber tree afforestation project (7,600 ha)

Appendix 3

I
1. Rubber tree N w 4. Use after
afforestation a8 3 felling
a 8 5. Tota aosorption CO, absorption
§ E g S g_" % &) % C absorption
w8 0§ B f o8 88
S o T = & «
% g 2 3 Yeas Totd Yeas Totd
8 % ‘
2005 1 100 1 472 47 -424 424 1556 -1,556
2006 2 500 42 2,363 235 2087 2511  -7,651 -9,207
2007 3 1000 215 4733 470 4048 6559  -14,843  -24,050
2008 4 1000 507 4,743 470 3766 -10325  -13,809  -37,859
2009 5 1000 784 4759 470 3505 -13830 -12,850  -50,709
2010 6 1000 1310 4,775 470 2995 -16825 -10982  -61,690
2011 7 1000 2,343 4,790 470 1,977 -18802  -7,250  -68,941
2012 8 1000 4,149 4,806 470 -187  -18,989 -687  -69,628
2013 9 1000 6,989 4,822 470 2637 -16,353 9668  -59,960
2014 10 11,115 115 0 11,000 -5,353 40,332 -19,628
2015 11 16208 115 0 16092 10,739 59,005 39,377
2016 12 22117 115 0 22002 32741 80673 120,050
2017 13 27,889 115 0 27,773 60,514 101,835 221,885
2018 14 33’567 115 0 33451 93965 122654 344539
2019 15 38614 115 0 38499 132464 141,162 485701
2020 16 42,756 115 0 42641 175105 156,349 642,051
2021 17 45715 115 0 45600 220,704 167,199 809,249
2022 18 47216 115 0 47100 267,805 172,701 981,950
2023 19 46,979 115 0 46,864 314,668 171,834 1,153,784
2024 20 47192 115 0 47077 361,745 172,615 1,326,398
2025 21 46,780 115 0 46,664 408,409 171,102 1,497,500
2026 22 46,258 115 0 46,143 454,552 169,190 1,666,690
2027 23 45626 115 0 45511 500,063 166,873 1,833,563
2028 24 44,886 115 0 44770 544,833 164,157 1,997,720
2029 25 44,034 115 0 43919 588,752 161,035 2,158,756
2030 26 43075 115 0 42960 631,711 157,519 2,316,274
2031 27 42,005 115 0 41,800 673,601 153596 2,469,870
2032 28 40,827 115 0 40,712 714,313 149,276 2,619,146
2033 29 39539 115 0 39423 753,736 144552 2,763,698
2034 30 38,141 115 0 38,025 791,761 139,426 2,903,124
2035 31 36,634 115 0 36,519 828,280 133,902 3,037,026
2036 32 35018 115 0 34902 863182 127,975 3,165,000
2037 33 33,292 115 0 33,176 896,358 121,646 3,286,646
2038 34 31,456 115 0 31,340 927,698 114,914 3,401,560
2039 35 29512 115 0 29396 957,095 107,786 3,509,347
2040 36 100 -100 -1,921 115 a7 -1,989 955,106 -7,292 3,502,054
2041 37 500 -400 -107,160 115 235 -107,040 848,065 -392,481 3,109,573
2042 38 1000 -500 -198719 115 470 -198,364 649,702 -727,334 2,382,239
2043 39 1000 -1000 -129,534 115 470 -129,179 520,522 -473,657 1,908,582
2044 40 1000 -1000 -132,996 115 470 -132,641 387,881 -486,350 1,422,232
(Not courtec)
Total 5264
Averace 1 (1-40ves 10,561 9,697 35,556
Average 1(1-35e9) 28,365 27,346 100,267
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2.1
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3.1

Dipterocarpus
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Diptercarpaceae
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6.2

o o o &~ w N oE

3.2

Inquiry for local people

Name of farmer :

How many of family members?

Home village :

Ethnic group :

The year of their coming to this land :

Agriculture works :  Slash-and-burn/ Intensive/ Home garden ?
Slash-and-burn agriculture

a. Unit area of cultivation : ha

b. Crops of cultivation :
c. Cultivation cycle
- sowing :
- weeding :
- harvesting :
d. Fallow period : (Indicator suitable for the next cultivation)
- Years :
or,
- Size of trees :
e. Treatment of cultivation products (own consumption, sale at market )
Intensive/ Home garden

a. Unit area of cultivation : ha

b. Crops/ Fruits of cultivation :

¢. Treatment of cultivation products (own consumption, sale at market )
d. Chemicals: Nutrient chemical/ Pesticide

Farm animal/ Livestock

a. Animal species/ numbers :

b. What is feed for livestock ?

¢. Grazing : animal species

d. Grazing : habitat grazing

e. Animal products (eggs, milk, etc.)

f. Treatment of animals after raising (own consumption, sale at market )

8. Fuel material

MondolKkiri

DATE:! ..o



8.1 Which of materials you use : Woods/ gas/ kerosene/ charcoal ?

8.2

8.3

10.
11.

12.

13.

If you use woods;
a. From where ?
b. How often : every day/ a week etc ?
c. Who collect and carry them ?
d. How large of a package of woods?
If you use gas, kerosene, charcoal,
a. From where ?
b. How often : every day/ a week etc ?
¢. Who collect and carry them ?
d. How large of a package of woods?
Utilization of forest (forest products, hunting)
a. Rattan :
b. Fuels :
¢. Medicinal plants :
d. Hunting :
Religion :
Living customs and ceremony
a. Wedding, funeral :
b. Spiritual ceremony :
c. Others :
House expenses (Riel/month or year)

a. Foods: Riel

b. Fuels: Riel

c. Seeds and other materials :  Riel

d. Chemicals: Riel

e. Tools of agriculture :  Riel

f. Clothing : Riel

g. Vehicles (car, motorcycle) : have or not have

h. Others: Riel

i. Remarks :
Interests of local people on rubber plantation
a. Do you like to plant rubber trees in your garden? :

b. Do you like to join the project of rubber plantation? :

MondolKkiri



3.3

2003 9 11

3.2.1
1. A1
2. B 1
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