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“Clean Development Mechanism revised guidelines for completing the Project Design Document for
A/R (CDM-AR-PDD) The proposed New Methodology for A/R: Baseline and Monitoring
(CDM-AR-NM) Version 06

“2 Specific guidelines for completing the Project Design Document for A/R (CDM-AR-PDD)

“® Clean Development Mechanism Project Design Document form for afforestation and reforestation
project activities (CDM-AR-PDD) Version03

CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT FORM FOR AFFORESTATION AND
REFORESTATION PROJECT ACTIVITIES (CDM-AR-PDD) Version 03
A/R CDM 03

A. General description of the proposed A/R CDM project activity A/R CDM

B. Duration of the project activity / crediting period:

C. Application of an approved baseline and monitoring methodology

1 A/R CDM

Annex 2: Information regarding public funding 2




Annex 3: Baseline information

A/R CDM
A.l. Title of the proposed A/R CDM project activity: ARCDM _________
>
A/RCDM ____________
A.2. Description of the proposed A/R CDM project activity A/R CDM
>>
ARCDM ___________.
ARCDM____________
1

*CDM A/R modalities and procedures

CDM-AR-PDD

Annex |

*) and/or

5 (host) *)

5 (Yes/No)
Name A (host) Private entity A No

: Public entity A ...

5 Name B None Yes

Name C None No




A.4.1.1. Host Party(ies):

>>

A.4.1.2. Region/State/Province etc.:

>>

A.4.1.3. City/Town/Community etc:

>>

A.4.14. Detail of geographical delineation of the project boundary, including

information allowing the unique identification(s) of the proposed A/R_CDM project

A.4.15. Description of the present environmental conditions of the area planned for

A.4.1.6. Description of the presence, if any, of rare or endangered species and their
habitats:

>>

A.4.2. Species and varieties selected:

>>

A.4.3. Description of legal title to the land, current land tenure and rights to

A/R CDM tCERS/ICERS

A/R CDM

>>



______________________________________________________________________________________________________________

CDM A/R modalities and procedures 38 K

tCER

>>

——————————————————————————————————————————————————————————————————————————————————————————————————————————————

CO, CO, CO, CO,

| Year A

1| Year B

i | Year C

i Year ...

| co,

A.4.7. Public funding of the proposed A/R_CDM project activity A/R_.CDM
>

o Amnex 2 i

| ODA ;

| CDM-AR-PDD form CDM-AR-NM



ARCDM______________
>>
CARCOM ___________
AR CDM
CDM EB 21 decision 17/CP.7 12, 13 AR
CDM 2000 1 1 AR
CDM 2005 12 31
2000 {CERS/ICERS

——————————————————————————————————————————————————————————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————————————————————————————————————————————————————————

______________________________________________________________________________________________________________




——————————————————————————————————————————————————————————————————————————————————————————————————————————————

>>

the proposed A/R CDM project_activity: A/R CDM
>>
UNFCCCCDM 2
AR AR-AMO0001 02
01
CDM-AR-PDD
CDM-AR-PDD
PDD
2 AR
CDM-AR-NM

C.3. Assessment of the applicability of the selected approved methodology to the

AR

GHG



______________________________________________________________________________________________________________

‘ C.5. Identification of the baseline scenario:

strata):

C.5.1. Description of the application of the procedure to identify the most plausible
baseline scenario (separately for each stratum defined in C.4., if procedures differ among

C.A4.

in Section C.4.):

C.5.2. Description of the identified baseline scenario (separately for each stratum defined

>>



A A/R CDM

>>
jUTTImeees s
D 3
; (m) (©) (@ ;
L o
CO,
| Year A
'| Year B
'| Year C
' Year ...
| __co,
3 PDD ID
4

C.8. Date of completion of the baseline study and the name of person(s)/entity(ies)

>>



>>

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ARCOM _________

e GHG
G0
1
CoO,
D.2. Estimate of the ex ante leakage:
>>
GHG A/R CDM



‘ E.1. Monitoring of the project implementation:

‘ E.1.1. Monitoring of the project boundary:

>>
................................................................................ Ty
ID (m) (©) /
’ (e)
(d)®
5 PDD ID

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————



_________________________________________________________________________________________________________________________________________________________________________________

ID (m) (c) /
! (e)
(d)°®
! PDD ID

E.1.3. Monitoring of forest management:

o PDD ID



10

E.2. Sampling design and stratification:
>>

E.3.1. Monitoring of the baseline net GHG removals by sinks (before start of the project), if required:

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

_________________________________________________________________________________________________________________________________________________________________________________




n PDD ID

12

E.3.2. Monitoring of the ex post baseline net GHG removals_by sinks:
>>

L 2

ID (m) (c)

13

(e)
(d) 14

13 PDD ID
14

‘ E.4.  Monitoring of the actual net GHG removals by sinks: ‘

E.4.1. Data to be collected in order to monitor the verifiable changes in carbon stock in the carbon pools within the project boundary resulting
from the proposed A/R CDM project activity: A/R CDM



L 2 ]
ID . (m) (c)
(e)
(d) 16
1 PDD ID
(T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I'IE) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' T

E.4.2. Data to be collected in order to monitor the GHG emissions by the sources, measured in units of CO, equivalent, that are increased as a

result of the implementation of the proposed A/R CDM project activity within the project boundary: ARCDM
COo2 GHG
>>
s 2
ID (m) (©)
17
(e)
(d) 18




project activity: ARCODM _____________
>>
e 2 ]
D m  ©
(e)
(d)ZO
19 PDD ID
20



>>

E.6. Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

QC QA

QA QC

>>

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————




F.1. Documentation on the analysis of the environmental impacts, including impacts on

——————————————————————————————————————————————————————————————————————————————————————————————————————————————

F.2. If any negative impact is considered significant by the project participants or the

F.3. Description of planned monitoring and remedial measures to address significant
impacts referred to in section E.2. above: F.2.

>>



G.1. Documentation on the analysis of the socio-economic impacts, including impacts

outside the project boundary of the proposed A/R CDM project activity: AR
COM_____________.
>>

CDM-AR-PDD

______________________________________________________________________________________________________________

G.3. Description of planned monitoring and remedial measures to address significant
impacts referred to in section F.2 above: F.2.

>>



SECTION H. Stakeholders’ comments:

H.3. Report on how due account was taken of any comments received:




Annex 1 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROPOSED_ A/R CDM
PROJECTACTIVITY A/R CDM

Organization:

Street/P.O.Box:

Building:

City:

State/Region:

Postfix/ZIP:

Country:

Telephone:

FAX:

E-Mail:

URL:

Represented by:

Title:

Salutation:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Annex 2 2

INFORMATION REGARDING PUBLIC FUNDING

——————————————————————————————————————————————————————————————————————————————————————————————————————————————



Annex 3 3

BASELINE INFORMATION

Annex 4 4

MONITORING PLAN

FCCC/KP/CMP/2005/8/Add.1, 25

(@)

(b)

(©)

(d) M&P 12 (c)

(€) M&P 21

(f)

()]
(h)

(i)
(i)



CDM-AR-PDD

2006

17

2006 CDM

04

49-66.



A/R CDM

2007 3 7 1
AR-AMO0007 (NGO)
AR-AMO0001
AR-AMO0007
A/R CDM AR
CDM A/R CDM
2007 3
Meth. Number Methodology Title Sectoral Approval
Scope History

AR-AMO00L Reforestation of degraded land --- Version 2 1 ARNMO010

AR-AMO0002 Restoratpn of degraded. lands through 1 ARNMOO07—rev
afforestation/reforestation
Afforestation and reforestation of degraded land

AR-AMO0003 |[through tree planting, assisted natural regeneration 14 ARNMO0018
and control of animal grazing --- Version 2

AR-AMO0004 Reforesta.tlon or afforestation of land currently 1 ARNMO019
under agricultural use

AR-AMO005 Afforestatlon anq reforgstatlon project actlyltles 1 ARNMO015-rev
implemented for industrial and/or commercial uses

AR-AMO00G Afforestation/Reforestation with Trees Supported 14 ARNMO020-rev
by Shrubs on Degraded Land

AR-AMO007 Afforestat!on and Reforestation of Land Currently 14 ARNMO021—rev
Under Agricultural or Pastoral Use
Revised simplified baseline and monitoring

AR-AMS0001 methodologies for selected small-scale afforestation 14

and reforestation project activities under the clean
development mechanism



http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_QFWKNKCDDDX7HG7UHQ8UPUXKWBFUPO
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0010
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_521G64I2VT53AZ88A9YHXZWNX9ZBUB
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_521G64I2VT53AZ88A9YHXZWNX9ZBUB
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0007-rev
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_8FDKC49WQB4YIX9T6HFDVV3H8B44B2
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_8FDKC49WQB4YIX9T6HFDVV3H8B44B2
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_8FDKC49WQB4YIX9T6HFDVV3H8B44B2
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0018
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_VMRC6YWYL3QHFBQ92GGUP7V0KUY159
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_VMRC6YWYL3QHFBQ92GGUP7V0KUY159
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0019
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_5L2RY88A7GXK4PNTG2JEH50SBU3HOH
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_5L2RY88A7GXK4PNTG2JEH50SBU3HOH
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0015-rev
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_WECIPOA7XZGHXY3JDGK8A6HSFH94DJ
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_WECIPOA7XZGHXY3JDGK8A6HSFH94DJ
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0020-rev
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_71QIR4EYAHCN3UIUFMQCF3LG2NY3GY
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_71QIR4EYAHCN3UIUFMQCF3LG2NY3GY
http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?cases=A&single=1&OpenNM=ARNM0021-rev
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_A3II6AX6KGW5GBB7M6AI98UD3W59X4
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_A3II6AX6KGW5GBB7M6AI98UD3W59X4
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_A3II6AX6KGW5GBB7M6AI98UD3W59X4
http://cdm.unfccc.int/UserManagement/FileStorage/CDMWF_AM_A3II6AX6KGW5GBB7M6AI98UD3W59X4

DOE(AE) A/R CDM
ARAMO0001
(PP)
PP
A/R CDM
CDM
DOE/AE PP
Facilitating Reforestation for Guangxi AR-
atgrshed Management in Pearl River China AMO0OL 22,162 TUV SUD (BCF)
Basin
Reforestation of severely degraded
landmass in Khammam District of . AR-
? —
IAndhra Pradesh, India under ITC India AMO0001 49,484 '
Social Forestry Project.
Bagepalli CDM Reforestation . AR-
Programme India AM0001 346,701 JOA T
Small-scale Reforestation for . AR-
Landscape Restoration. China 1 \mso001 5,966 TUV'SUD T
. . . AR-
Moldova Soil Conservation Project Moldova AMO002 181,592 SGS (PCF)
Uganda Nile Basin Reforestation AR-
|
Project No3 Uganda AMS0001 5,579 JACO CDM (BCF)
Small-scale Reforestation for . AR-
Landscape Restoration. China 1 \Ms0001 5585 TUV SUD T
PROCUENCA: Forestry Project to
Restore the Watershed of the AR-
Chinchind River, an Environmental and | Colombia AMO0004 221,251 TUV SUD -—
Productive Alternative for the City of
Manizales and the Surrounding Region.

(applicability conditions)

(@
(b)
(©
(d)
(e)




®
(9)
(h)

GUIDELINES FOR COMPLETING
CDM-AR-PDD AND CDM-AR-NM ver.6

GUIDELINES FOR COMPLETING CDM-AR-PDD AND CDM-AR-NM ver.3

0005
GHG
N20 0006 0001 0002
0001, 0002 (displacement)
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0004

0006



ARAMO0001

ARAMO0002

ARAMO0003

ARAMO004

ARAMO0005

ARAMO006

ARAMO007

A/R

22(a)

22(a)

22(a)

nonCO2

GHG

GIS




0006 A/R CDM

A/R CDM

AR
(0002,
0006) 0002, 0007
0002

0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 | Sooo1
Above Ground Biomasy o o o o o o o o
Below Ground Biomasy o o o o o o o o
Litter > o > > > > o >
Dead Wood =< o =< =< > =< o >
Soil > o > > > o =< =<
* trees & shrub
GPG-LULUCF Carbon gain-loss method Stock

change method

0007

Carbon gain-loss method (0006)



Carbon change method (0006)

Carbon gain-loss method (0007)
Carbon gain-loss method 0002
Carbon-gain loss
method



0002 0006

(0006)

Carbon gain-loss method  Stock change method
Carbon gain-loss method

IPCC
(0006)

(0006)



(CO2)

(CO2) (CO2, N20, CH4) (N20)
(N20)
Gas | 0001 | 0002 | 0003 | 0004 | 0005 [ 0006 | 0007 | S0001
Combustion of fossil fuels| CO, = = o o o o o
CH4 ><NS XNS ><NS ><NS ><NS ><NS ><NS
NZO ><NS XNS ><NS ><NS ><NS ><NS ><NS
Burning of biomass CO, | oF | o | o | &F o o
CH, o o o o o o
N,O o o o o o o
Use of Fertilizers N,O o o o o o o
Initial Biomass loss (C) CO, = o o
Planting of N-fixing specie] N,O o
* NS:
EB24
ARWG13
A/R CDM GHG (Annex
3)
(i)
(i) GHG

(0006)

COo2

(0006)




(0007)
(slash and burn) N20 CH4 Cco2

(0007)
NOx NH4 N20
1.25% (GPG 2000)



2006 IPCC
0.1 0.2

EB26 N20
@ run-off N20 A/R CDM

(b)N20 N20

(0006)
N20
0006 N20



(0006)

EB22 Annex 15 (EB28



(@)

(b)
IPCC GPG (2003)
(Eq.3.2.8) household survey (PRA)
2% 5%
2%
EB28
GHG AR
(CO2)
Gas | 0001 | 0002 | 0003 | 0004 | 0005 | 0006 | 0007 |S0001
Combustion of fossil
CO,| © o o o o o o
fuels
Grazing Displacement |Land conversion (C) | CO, o o o o
Burning of biomass CH, o o
N,O =) )
Fl.JdWOOd Collection C decrease in biomay CO, o ) ) o
Displacement
Agnculture Land conversion (C) | CO, o o o
Displacement
Resident Displacement{Land conversion (C) | CO, o o
Emigration of .
households | Land conversion (C) | CO, o
¥V0°q consumption for C decrease in biomay CO, o o o
encing
Forage-fed livestock |Enteric fementation | CH,4 o
Manure management| CH, o
Manure management | N,O o
(0006)
GPG

2000

(0006)




0003, 0004, 0005

(EB22 Annex 15)

0003, 0004

N20 CH4

0005

0007

0004
0005

0003, 0004 0007

(0004)



D —

BEF,

average basic wood density; t dm. m” (See [IPCC GPG-LULUCF, Table 3A.1.9)

biomass expansion factor for converting volumes of extracted round wood to total
above-ground biomass (including bark): dimensionless Table 34 1.10
CF =

= carbon fraction of dry matter (default = 0.5); t C (t d.m.)”

0007

2% EB22 Annex 15)
(0004)



0006

CH4 CH4, N20

CH4

CH4(N20 )



CH4, N20
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A/R CDM

COP11
GHG
11 18 26 27.c, 49.c
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Revised Simplified baseline and monitoring methodologies for selected small-scale

afforestation and reforestation project activities under the clean development

mechanism AR-AMSO0001 / Version 03
Sectoral scope 14, 23 Dec. 2006

l. Introduction
I1. General guidance

. Simplified baseline methodologies for small-scale afforestation and reforestation project

activities under the clean development mechanism
B. Estimating the baseline net GHG removals by sinks A
12

For above-ground biomass

13. Bapwis calculated per stratum 7as follows
/ Baw
Baw Mp 05 (2)
where,
Baw carbon stocks in above-ground biomass at time ¢ in the absence of the project activity
(t C/ha)
t t C/ha
M above-ground biomass at time ¢ that would have occurred in the absence of the
project activity (t dm/ha)
t ton ha
0.5 Carbon fraction of dry matter (t C/t dm)
ton C/ton



Values for M shall be estimated using average biomass stock and growth rates specific to the
region using the following equation, taking into account the provisions of paragraph 10:
M) 10

14. If living biomass carbon pools are expected to be constant according to paragraph 10.a

and 10.b, the average above-ground biomass stock is estimated as the above-ground biomass

stock in _grass and woody perennials; biomass in crop is ignored since it is considered

transient:

10.a 10.b
M(t=0) = M) = Mgrass + Mwoddy(t=0) (3)
where

M@ = above-ground biomass at time t that would have occurred in the absence of the project
activity (t dm/ha)

/ha

Moagrass = above-ground biomass in grass on grassland at time t that would be occurred in the

absence of the project activity (t dm/ha)

/ha

Mwoddyt) = bove-ground biomass of woody perennials at time t that would be occurred in the

absence of the project activity (t dm/ha)

/ha

If living biomass carbon pools are expected to increase according to paragraph 10.c, the

average biomass stock is estimated as the above-ground biomass stock in grass plus the

age-dependent above-ground biomass stock in woody vegetation:

10.c

Mt=0) = Mgrass + Mwoddy(t=0) (4)
if: Mwoddy(t=n-n+ gt < Mwoddy max _then

M(i=n) = Magrass + Mwoddy(t=n-1) + 0 t (5)
if: Mwoddy(t=n-n+9  t  Mwoddy max _then
M(t=n) = Mgrass + Mwoddy max (6)
where
M) = above-ground biomass at time t that would have occurred in the absence of the

project activity (t dm/ha)




Magrass = above-ground biomass in grass on grassland at time t that would have occurred in

the absence of the project activity (t dm/ha)

Mwoodyty = above-ground biomass of woody perennials at time t that would have occurred in

the absence of the project activity (t dm/ha)

Mwoody max__ = maximal above-ground biomass of woody perennials at time t that would have

occurred in the absence of the project activity (t dm/ha)

/ha
g = annual biomass growth rate of woody perennials (t dm/ha/yr)
ton ha
n = running variable that increase by t =1 for each iterative step, representing the

number of years elapsed since the project start (years)

15. Documented local values for g should be used. In the absence of such values, national
default values should be used. If national values are also not available, the values should be
obtained from table 3.3.2 of IPCC god practice guidance for LULUCF.

g
IPCC GPG for LULUCF 3.3.2

16. Documented local values for Mwoody max Should be used. In the absence of such values,

national default values should be used. If national values are also not available, the values
should be obtained from table 3A.1.8 of IPCC good practice guidance for LULUFC.

/V/Woody_max
IPCC GPG for LULUCF 3A.1.8

For below-ground biomass
17. Bgpis calculated per stratum 7 as follows:
/ Bsw)
If living biomass carbon pools are expected to be constant according to paragraph 10.a and

10.b, the average below-ground carbon stock is estimated as the above-ground carbon stock in

grass and woody perennials; biomass in crops is ignored since it is considered transient:
10.a 10.b




Ba(t=0) By =0.5 (Mgrass Rarass + Mwoody(t=0) Rwoodv) _(Z)_

where,

Ben = carbon stocks in blow-ground biomass at time t that would have occurred in the

absence of the project activity (t C/ha)

t C/ha

Magrass = above-ground biomass in grass on grassland at time t that would have occurred in

the absence of the project activity (t dm/ha)
14

Mwoodyty = above-ground biomass of woody perennials at time t that would have occurred in

the absence of the project activity (t dm/ha)

14
Rwoody = root to shoot ratio of woody perennials (t dm/t dm)
ton ton
Rarass = root to shoot ratio for grassland (t dm/t dm)
ton ton

If living biomass carbon pools are expected to increase according to paragraph 10.c, the

average below-ground carbon stock is estimated as the above-ground carbon stock in grass

plus the age-dependent above-ground carbon stock in woody vegetation:

10.c
Be(t=0) 0.5 (Mgrass Rarass + Mwoody(t=0) Rwoody) (8)
if: Mwoddy(t=n-1) + g t < Mwoddy max __then
Be=n)= 0.5 (Mgrass  Ragrass + Mwoddy(t=n-n+ g t) 9)
if: Mwoddy(t=n-n+g  t  Mwoddy max _then
Be@=n)= 0.5 Mgrass  Rgrass + Mwoddy max __ Rwoody (10)
where
Bem = carbon stocks in blow-ground biomass at time t that would have occurred in the

absence of the project activity (t dm/ha)

Magrass = above-ground biomass in grass on grassland at time t that would have occurred in

the absence of the project activity (t dm/ha)

Mwoody(ty = above-ground biomass of woody perennials at time t that would have occurred in

the absence of the project activity (t dm/ha)

Rwoody = root to shoot ratio of woody perennials (t dm/t dm)




Rgrass = root to shoot ratio for grassland (t dm/t dm)

= annual biomass growth rate of woody perennials (t dm/ha/yr)
14

t = time increment = 1 (year)

n = running variable that increase by t =1 for each iterative step, representing the

number of years elapsed since the project start (years)
14
0.5 carbon fraction of dry matter t C/t dm
ton C/ton

18. Documented local values for Rgrass and Rweody Should be used. In the absence of such

values, national default values should be used. If national values are also not available, the
values should be obtained from table 3.4.3 of IPCC GPG for LULUCF.
Rgrass and Rwoody

IPCC good practice guidance for
LULUCF 3.4.3

C. Actual net greenhouse gas removals by sinks B
19. Actual net GHG removals by sinks consider only the changes in carbon pools for the

project scenario. The stocks of carbon for the project scenario at the starting date of the

project activity! (z=0) shall be the same as the baseline stocks of carbon at the starting date of

the project (t=0). Therefore:

N(t=0) = Bt=0) (11)
GHG
1
25
D. Leakage C
26

26. _In regions where the lands surrounding the project activity contain no significant

biomass (i.e. degraded land with no or only a few trees or shrubs per hectare) and if evidence

can be provided that these lands are likely to receive the shifted activities without causing

further activity shifting, leakage can be considered insignificant. Such evidence can be

provided e.g. by demonstrating based on experts’ judgment or scientific literature that these

1 17 135



lands have the biophysical potential to receive the sifting pre-project activities and that the

legal status of these lands or local tradition allows their use for shifting pre-project activities.

ha

27. In all other cases, project participants should assess the possibility of leakage from the
displacement of activities or people considering the following indicators:

(@) Percentage of families/households of the community involved in or affected by the project
activity displaced due to the project activity:

(b) Percentage of total production of the main agricultural produce (for example, corn)

within the project boundary displaced due to the project activity.

¢ __The time-average number of grazing animals per hectare within the project boundary

displaced due to the project activity divided by the average grazing capacity of land for

the area, expressed as percentage. The default values of average grazing capacity of land

under tropical conditions will be (sources: see Appendix D)

Dry climates: 0.5 head of cattle or 2.3 head of sheep per hectare

Wet climates: 1.0 head of cattle or 4.9 head of sheep per hectare

The project proponents may use locally derived values for average grazing capacity

providing adequate documentation.

ha

Appendix D
ha 0.5 2.3
ha 1.0 4.9

28. If the value of each of these indicators is lower than 10 per cent then
( 27a.b.c.) 10



L+ O (16)

where,

L ¢ leakage attributable to the project activity within the project boundary at time z(t C)
t ( O

29. If the value of one of these indicators is higher than 10 per cent and less than or equal to

50 per cent, then leakage shall be equal to 15 per cent of the actual net GHG removals by

sinks, that is:
27a.b.c. 10 50
GHG 15%
Lo Np 015 a7
where,
L leakage attributable to the project activity in the project boundary at time £ (t C)
t ( C)

Nw carbon stocks in the living biomass pools within the project boundary at time ¢

under project scenario (t C)

48

IV. Simplified monitoring methodology for small-scale afforestation and
reforestation project under the clean development mechanism
B. Ex post estimation of the actual net GHG removals by sinks
49. In order to estimate leakage, project participants shall monitor, for each monitoring

period, each of the following indicators:

(@ (b 27 (a) (b)

(c) The time-average number of grazing animals per hectare within the project boundary

that is displaced due to the project activity divided by the average grazing capacity of

land for the area, expressed as percentage.

ha
65( )
Table 3. Abbreviation and parameters
Table 1 & 2
Appendix A Demonstration of land eligibility EB28 COP11

AR-WG 07 WG13



Appendix B, C
Appendix D

Appendix D
Calculating average grazing capacity

A. Concept
1. Sustainable grazing capacity is calculated by assuming that the grazing animals should

not consume more biomass than is annually produced by the site.

B. Methodology

2. The sustainable grazing capacity is calculated using the following equation:

GC= ANPP > 1000 / 365>xDM/ (A.5)
where:
GC = grazing capacity (head/ha) ( /ha)
ANPP = above-ground net primary productivity in tones dry biomass (t dm/ha/yr)
/ha/
DM/ = daily dry matter intake per grazing animal (kg dm/head/day)
kg /1

Annual net primary production ANPP can be calculated from local measurements or
default values from Table 3.4.2 of IPCC good practice guidance LULUCF can be used. This
table is reproduced below as Table 1.

ANPP IPCC-GPG 34.2

4, The daily biomass consumption can calculate from local measurements or estimated
based on the calculated daily gross energy intake and the estimated dietary net energy

concentration of diet:

1
DMI1 GE NEma (A.6)
Where
DM/I = dry matter intake (kg dm/head/day)

kg I
GE = daily gross energy intake (MJ/head/day)



/1
NEma = Dietary net energy concentration of diet (MJ/kg dm)
kg
5. Daily gross intake of cattle and sheep can be calculated using equations 10.3 through
10.16 in 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 4:
Agriculture, Forestry and Other Land Use (AFOLU)2. Sample calculations for typical herds in
various regions of the world are provided in Table 2; input data stems from Table 10A.2 of the
same 2006 IPCC Guidelines. Dietary net energy concentrations as listed in Table 3 can be

calculated using the formula listed in a footnote to Table 10.8 of the same 2006 IPCC

Guidelines.
IPCC National GHG Inventories 2006
AFOLU 10.16 GE 10.3
IPCC 2006
10A.2
10.8
Table Table 3.4.2 from GPG-LULUCF. LULUCF GPG 3.4.2

Table 3.4.2 Default estimates for standing biomass grassland (as dm) and aboveground net

primary production, classified by IPCC climate zone

IPCC
ton dm/ha ton dm/ha yr
1
- 2 1.7 3 +75% 1.8 5 +75%
- 1.7 10 2.2 18
- 2.4 6 5.6 17
- 1.6 8 2.4 21
- 2.7 5 5.8 13
- 2.3 3 3.8 13
- 2 6.2 4 8.2 10

Data for standing live biomass are compiled from multi-year averages reported at grassland sites
registered in the ORNL DAAC NPP database. Estimates for above-ground primary production are
from: Olson.R.J., et al. (eds.) 2001 NPP Multi-Biome: NPP and Drive Data for Ecosystem

Model-Data Intercomparison.

2 Paustian, K., Ravindranath, N.H., and van Amstel, A., 2007. 2006 IPCC guidelines for
National Greenhouse Gas Inventries Volume 4: Agriculture, Forestry and Other Land Use
(AFOLU). Intergovernmental Panel on Climate Change (IPCC)



1 Represent a nominal estimate error, equivalent to two times standard deviation, as a percentage
of the mean.

2Due to limited data, the boreal and the tropical moist and wet regimes were combined.



Table 2 Data for typical cattle herds for the calculation of daily gross energy requirement

Weight Weight gain  Milk Work Pregnant DE Coefficient for NEm equation Mix (of grazing)
(kg) (kg/day) (kg/day)  hr/day % % DE (%) CF %
Cattle-Africa
Mature Females 200 0.00 0.30 0 33 55 0.365 8
Mature Males 275 0.00 0.00 0 0 55 0.370 33
Young 75 0.10 0.00 0 60 0.361 59
Weighted average | 152 0.06 0.02 58 0.364 100
Cattle-Asia
Mature Females 300 0.00 1.10 0 50 60 0.365 18
Mature Males 400 0.00 0.00 0 0 60 0.370 16
Young 200 0.20 0.00 0 0 60 0.345 65
Weighted Average | 251 0.13 0.20 0 9 60 0.350 100
Cattle-India
Mature Females 125 0.00 0.60 0.0 33 50 0.365 40
Mature Males 200 0.00 0.00 2.7 0 50 0.370 10
Young 80 0.10 0.00 0.0 0 50 0.332 50
Weighted Average 110 0.05 0.24 0.3 13 50 0.349 100
Cattle-Latin America
Mature Females 400 0.00 1.10 0 67 60 0.343 37
Mature Males 450 0.00 0.00 0 0 60 0.370 6
Young 230 0.30 0.00 0 0 60 0.329 57
Weighted Average 306 0.17 0.41 0 25 60 0.337 100




Sheep

Mature Females 45 0.00 0.70 4 50 60 0.217 40

Mature Males 45 0.00 0.00 4 0 60 0.217 10

Young 5 0.11 0.00 2 0 60 0.236 50
Weighted Average 25 0.05 0.28 3 20 60 0.227 100

Table 3 Daily energy requirement and dry matter intake calculation
Average characteristics Energy (MJ/head/day)
DE CF REM REG Gross NEma
Cattle (kg) (kg/day) (kg/day) (hrs/day) % % 1) 2) (MJ/kg)5)
Africa 152 0.06 0.02 0.0 58 0.364 |[15.7 57 12 00 00 O 00 049 026 84.0 5.2
Asia 251 0.13 0.20 0.0 60 0.350 | 221 80 28 03 00 0O 0.2 049 0.28 1198 5.5
India 110 0.05 0.24 03 13 50 0.349 |11.8 43 10 04 03 0 02 044 019 876 4.0
Latin America | 306 0.17 0.41 00 25 60 0337 |246 89 38 06 00 O 06 049 0.28 1395 55
Sheep 3) 4)
All regions 25 0.05 0.28 30 20 60 0.227 |25 06 15 129 0 0.2 0.0 0.49 0.28 25.0 5.5
grazing 3) 4 7 5) IPCC guideline 10.8
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Demonstrate that the land at the
moment the project starts is not a

Demonstrate that the land at the
moment the project starts is not forest

Demonstrate that the land at the
moment the project starts does not

forest by providing information

that:

i. The_land is below the forest
national thresholds (crown cover,
tree height and minimum land
area)

. The_land is not temporarily
unstocked as a result of human
intervention such as harvesting or
natural causes or is not covered
by young natural stands or
plantations which have yet to
reach a crown density or tree
height in accordance with
national thresholds and which
have the potential to revert to
forest without human
intervention.

by providing transparent and complete

information that:

i. Woody vegetation on the land is
below the forest thresholds (crown
cover or equivalent stocking level,
tree height at maturity in situ,
minimum land area, and minimum
width)

i. The land is_not covered by young
natural stands or plantations which

contain forest by providing

transparent information that:

i. Vegetation on the land is below
the forest thresholds (tree crown
cover or equivalent stocking
level, tree height at maturity in
situ, minimum land area)

i. All young natural stands and all
plantations on the land are_not
expected to reach the minimum

have the potential to reach the
thresholds for definition of forest

iii. The land is not temporarily
unstocked,

iv. Environmental conditions prevent
significant encroachment or
regeneration of natural woody
vegetation to an extent that could
be expected to exceed the
thresholds

crown cover and minimum
height

iii. The land is not temporarily
unstocked

Demonstrate that on 31 December
1989, the land was below the forest

Demonstrate that the land_was not
forest by demonstrating that the

national thresholds (crown cover,
tree height and minimum land area)
for forest definition

conditions outlined under (a) above
(crown cover or equivalent stocking
level, tree height at maturity in situ,
minimum land area, and minimum
width) also applied to the land on 31
December 1989.

The land has not been forest land at
any time since 1 January 1990, that is,
there is no time since 1 January 1990

Demonstrate that the land was not
forest by demonstrating that the
conditions outlined under (a) above
(tree crown cover or equivalent
stocking level, tree height at
maturity in situ, minimum land
area) also applied to the land on 31
December 1989.

If the land was forested after 31
December 1989 and converted to
non-forest land before

at which woody vegetation on the

commencement of an A/R CDM

land has met the thresholds adopted
for the definition of forest by the host
country

project activity then provide
transparent information that
demonstrates that the land was not
intentionally converted to non-
forest land for the purpose of
implementing an A/R CDM project

activity

Demonstrate that the land is below
the forest national thresholds
(crown cover, tree height and
minimum land area) for forest
definition for a period of at least 50
years.

Demonstrate that any woody
vegetation on the land has for at
least 50 years been below the
thresholds for definition of forest.
For this purpose, project participants
should provide evidence that the land
was below the national thresholds for
at least four single representative
years within the time period of 50
years (e.g. 10 years, 25 years, 40 years
and 50 years before the project start).

Demonstrate that for at least 50
years vegetation on the land has
been below the thresholds adopted
by the host country for definition of
forest.
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AR-AMO0001
(Reforestation of degraded land)”

Institute of Forest Ecology and Environment the Chinese Academy of Forestry
Joanneum Research (Austria) Guangxi Forestry Inventory and Design (China) World Bank

PDD draft CDM-AR-PDD “Facilitating Reforestation
for Guangxi Watershed Management in Perl River Basin, China”
EB ARNMO0010"Facilitating Reforestation for Guangxi Watershed Management in

Pearl River Basin, China”
(http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html)

CDMA/R
A/R CDM
DNA decision 11/CP.7 19/CP.9
1.4 22(a)

(yes or no)

Yes

Yes

No (conservative)

No

No

AR




A/R CDM A/R CDM

AR
CDM
CDM
A/R CDM
22(a)
A/R CDM
GPG-LULUC !
A/R CDM
CDM EB Tool for the demonstration and assessment of
additionality for afforestation and reforestation CDM project activities A/R CDM
A/R CDM
GHG
A/R CDM
A/R CDM
GPS
95%
+10%
! GPG-LULUCF Intergovernmental Panel on Climate Chance (IPCC) the Good Practice Guidance for Land

Use, Land Use Change and Forestry(2003) http://www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglulucf.htm



AR-AMO0002

(Restoration of degraded lands through afforestation/reforestation)”

draft CDM-AR-PDD “Moldova Soil Conservation Project”
PDD Moldsilca The State Forest Agency of Moldova the Forest
Reserach Institute GFA Terrasystems Winrock International World
Bank EB ARNMOO007-rev ”
Moldova Soil Conservation Project”
(http://cdm.unfccc.int/methodologies/ARmethodologies/process?OpenNM=ARNMO0007&single=1)

CDM A/R
A/R CDM
1.4 22(a)
(yes or no)
Yes
Yes
Yes
Yes
Yes
A/R
A/R CDM
CDM A/R CDM
22(a)

A/R CDM



(conservatively)
GPG-LULUCF?

CDM EB Tool for the demonstration and assessment of
additionality for afforestation and reforestation CDM project activities A/R CDM
3

GHG
GPG-LULUCF

4

GHG

AR-AMO0001

A/R CDM

GHG
A/R CDM

A/R CDM

2 GPG-LULUCF Intergovernmental Panel on Climate Chance (IPCC) the Good Practice Guidance for Land
Use, Land Use Change and Forestry(2003) http://www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglulucf.htm

8 AR (A/R additionality tool)  EB
http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html
4

( CO2FIX)



a)

20

b)

c)

95%

GPS

+10%

10



AR-AMO003

(Afforestation and Reforestation of degraded land through tree planting,
assisted natural regeneration and control of animal grazing)

draft CDM-AR-PDD “Assisted Natural Regeneration on Degraded land in Albania”

PDD the General Directorate for Forests
and Pastures the International Bank for Reconstruction and Development BioCarbon Fund

EB ARNMO0018 " Assisted Natural Regeneration
on Degraded land in Albania”

http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html

CDM A/R
CDM
Cco2
(flooding irrigation)
Co2
A/R CDM (nitrogen fixing species, NFS)
GHG
A/R CDM AR
(yes or no)
Yes
Yes
No (conservative)
No
No




AR

i. (discrete parcel)

A/R

CDM
ii. AR CDM
iii.

AR

AR CDM

iv.

IPCC GPG-LULUCF >

AR CDM

V. CDM EB Tool for the demonstration and assessment of
additionality for afforestation and reforestation CDM project activities A/R CDM
Vi. AR CDM (stand type)

GHG IPCC CPC-LULUCF

Vii.

IPCC GPG-LULUCF



iv.

GPG-LULUCF

V.



AR-AMO0004

(Reforestation or afforestation of land currently under agricultural use)

draft CDM-AR-PDD “Reforestation around Pico Bonito National Park, Hondulas”
PDD Fundacion Parque Nacional de Pico
Bonito(FUPNAPIB), Ecologic Development Fund, Winrock International, USAID MIRA,
(BioCarbon Fund) EB ARNMO0019 ~
Reforestation around Pico Bonito National Park, Hondulas”

http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html

CDM A/R

CO2
(flooding irrigation)
COo2
A/R CDM (nitrogen fixing species, NFS)
GHG
A/R CDM AR
(yes or no)
Yes
Yes
No (conservative)
No
No

(discrete parcel)




ii. AR CDM

A/R CDM
22(a)
AR
AR CDM
iv.
IPCC GPG-LULUCF 6
AR CDM
V. CDM EB Tool for the demonstration and assessment of

additionality for afforestation and reforestation CDM project activities A/R CDM

Vi. AR CDM (stand type)
GHG IPCC CPC-LULUCF

vii.

i.

ii.

iii.

iv.

GPG-LULUCF

v. ( )

IPCC GPG-LULUCF



EB28 Annex 17 AR-AM0005

(Afforestation and reforestation project activities
implemented for industrial and/or commercial uses)

2006/12/26

draft CDM-AR-PDD “Reforestation as Renewable Source of WoodSupplies for Industrial
Use in Brazil” PDD Plantar S/A -
Belo Horizonte, Brazil, (Carbon Finance Business) EB

ARNMO0015: “Reforestation as Renewable Source of Wood Supplies for Industrial Use
in Brazil”
(http://cdm.unfccc.int/methodologies/ARmethodologies/publicview.html?OpenRound=7&0penNM=AR
NMO0015&cases=B#ARNMO0015)

CDM AR
(22(c))
AR
A/RCDM AR

AR

non-CO2
(EB22 Annex15 1.b°%

" Desjardins T, Andreux F, Vokoff B, Cerri CC (1994): Organic carbon and 13 C contents in soils and soil
size-fractions, and their changes due to deforestation and pasture installation in eastern Amazonia. Geoderma 61,
103-118

Detwiler RP (1986): Land use change and the global carbon cycle: the role of tropical soils. Biogeochemistry 2,
67-93 Fearnside PM, Barbosa RI (1998): Soil carbon changes from conservation of forest to pasture in Brazilian
Amazonia. Forest Ecology and Management 108, 147-166

8 Guo LB, Gifford R, M, (2002): Soil carbon stocks and land use change: a meta analysis. Global Change Biology 8,
345-360

® EB 22 Annex 15 1(b) (http://cdm.unfcce.int/EB/Meetings/022/eb22 repan15.pdf) ARCDM



(flooding irrigation)
A/R CDM

GHG
GIS

10

Co2
(nitrogen fixing species, NFS)

ex-post stratification)

(yes or no)

Yes

Yes

No

(conservative)

No

No

10

GHG




EB29 Annex 01 AR-AM0006

(Afforestation/Reforestation with Trees Supported by Shrubs on Degraded Land)

2007/3/20

draft CDM-AR-PDD “Afforestation for Combating Desertification in
Aohan County, Northern China” PDD
the Institute of Forest Ecology and Environment, the Chinese Academy of
Forestry, University of Tuscia, Italy, Department for Environmental Research and Development, Ministry
for the Environment Land and Sea , Italy, Chifeng Institute of Forestry, Inner Mongolia Autonomous
Region, China and Forestry Bureau of Aohan County, Inner Mongolia Autonomous Region, China,
National Bureau to Combat Desertification, CCICCD, State Forestry Administration, China.

EB ARNMO0020-rev: “Afforestation for Combating Desertification in
Aohan County, Northern China”
(http://cdm.unfccc.int/goto/ARappmeth)

AR-AMO0001
DNA

CDM A/R

(22(a))

a)

b)
c)
d) DNA



)i
k) AR CDM

(yes or no)

Yes

Yes

No (conservative)

No

Yes

A/R CDM

A/R CDM

GPG-LULUCF

QA/QC

(targeted precision level of £10% of the mean at the 95% confidence level)
GPS



EB29 Annex 02 AR-AM0007

(Afforestation and Reforestation of Land Currently Under Agricultural or Pastoral Use)

2007/3/20

draft CDM-AR-PDD “Chocé-Manabi Corridor Reforestation and Conservation Carbon

Project” PDD
EcoSecurities Consult, Britain; Joanneum Research, Austria; Conservation International, USA; and
EcoDecision EB ARNMO0021-rev: “Choc6-Manabi Corridor

Reforestation and Conservation Carbon Project”
(http://cdm.unfccc.int/goto/ARappmeth)

CDM A/R

(22(a))

N

3. 1.4 22(a)

6. non-CO2
CO2 non-CO2 GHG

foe]
P

GHG

10.

11.

12.
13. A/R

14. A/R CDM



non CO2

GIS GPS

(yes or no)

Yes

Yes

Yes

Yes

No (conservative)

CDM
22(a) 22(a)

GHG IPCC

IPCC GPG-LULUCF




QA/QC

(targeted precision level of
+10% of the mean at the 95% confidence level) GPS



A/R CDM
CDM PDD

21 52 53 Reserved Forest Block
18 10 ( 18 1

Edgar Salinas ( )
Bolivar J. Lara
Octavio de la Cruz

Frain Lao
100ha
CDM PDD
AR AMS0001 CDM
CDM PDD -2

CLEAN DEVELOPMENT MECHANISM
PROJECT DESIGN DOCUMENT FORM FOR SMALL-SCALE AFFORESTATION AND
REFORESTATION PROJECT ACTIVITIES (CDM-SSC-AR-CDM)
Once amendments or new simplified methodologies have been approved this document
needs to be updated (Version 2)

General description of the proposed small scale A/R CDM project activity

Application of a baseline and monitoring methodologies

Estimation the net anthropogenic GHG removals by sinks

Environmental impacts of the proposed small-scale A/R CDM project activity

Socio-economic impacts of the proposed small-scale A/R CDM project activity

Stakeholders’ comments

Annexes

Annex 1: Contact information on participants in the proposed small-scale A/R CDM project activity
Annex 2: Information regarding public funding

SECTIONA. General description of the proposed small-scale A/R CDM project activity

TMooOw»

A.L. Title of the proposed small-scale A/R CDM project activity

>> Small-scale Reforestation for Environmental Conservation at Heavily Degraded Land in Coclé Province,
Panama.

Version 1.0

Date: 25 Mar., 2007

A.2. Description of the proposed small-scale A/R CDM project activity:

>> The proposed project site is located at the “21% Century Forest” in the Coclé Province, which is
presently controlled by the ANAM (National Authority of Environment) of Panama Government as an
environmental conservation area from 1995. Before 1995, this land area of 7,055ha had been used as a site
of field practice of Panamanian Army Troops from 1968 to 1989 and then USA Army Troops after that. The



land had covered by the tropical forests before the Army use, but their field practices for about 20 years
until 1989 caused deforestation and degradation of the land heavily. Current land vegetation is grasses and
shrubs, but the lower elevation area where has fertile soil and good access has already reforested by Pinus
caribaea, Tectona grandis, Acacia mangium, etc. However, the higher elevation area is still left as grass
and shrub land and none is using this area. The shrubs are grown only in the bottom of valley and/or along
the small streams (Fig. A-4). There is no seed pool of high forest trees, which can induce the natural forest
regeneration, because the Army Troops used the land for long years and farmers have also used the
surrounding lands for farming or grazing. In addition to this, covering by the grass of Hierba de Cerro
(Sporabolus poiretii) and heavy surface soil erosion prevent the potential forest regeneration on the
abandoned grassland.

Sponsored by the Japan International Forestry Promotion and Cooperation Center (JIFPRO) and the
ANAM, small-scale A/R CDM project activity is planed with a purpose of reforestation at heavily degraded
land, especially;
To establish a forest reserves at the degraded land of the “21* Century Forest” for environmental
conservation, especially;

To reduce soil erosion. The lands to be reforested are located at the higher elevation (about 350 to
400m ASL) of the “21% Century Forest” area which locates between the streams named “Quebrada
Majagual” and one of tributary of “Quebrada Faralloncita”.

To enrich the water reservoir for the streams that their water streams down to the river “Rio Farall6n”.
The river water is used for farming and farm animals at the downstream area.

To contribute to develop small-scale A/R CDM project in Panama through implementation of a trial
tree planting project as small-scale A/R CDM.

Although this trial planting project is small-scale (100ha), it is also to contribute the CO, removing
from atmosphere by growth of planted trees and to increase income of local community.

To achieve the above objectives, 100ha of small-scale A/R CDM project activity will be established by
planting Pinus caribaea at compartment 52 and 53 at the reserved forest area of the most upper block in
the “21% Century Forest” of total 7,055 ha (Fig A-1).

The operating entity of CEDESAM (Sustainable Environment Development Center of ANAM) and local
farmers of Roma community have a view that the proposed A/R CDM project activity will contribute to
poverty alleviation and improvement of environments such as soil erosion control, enrichment of water
reservoir, biodiversity conservation, and improvement of microclimate. Therefore, this project contributes
to sustainable development of the local area.

In the proposed small-scale A/R CDM project activity, local farmers will contribute to raising nursery
stocks and labors and watching for establishment and management of the forest. CEDESAM will provide
pine seeds, planting and managing techniques to the forestation during the crediting period. In return, the
farmers and CEDESAM will share the net income from forest product when the planted trees will be
harvested which will be done after finishing of the crediting period (30 years). Minor forest products as
well as Citrus fruits will be owned by the farmers. Farmers, ANAM and JIFPRO will share the credit
produced by the project. Also, JIFPRO and ANAM will pay farmers’ labor cost to ensure their short-term
income.

A.3. Project participants:
>> Table A-1 Project participants

Name of Party involved(*) Private and/or public entity(ies) Kindly indicate if the
((host) indicates a host Party) project participants(*) Party involved wishes
(as applicable) to be considered as

project participant
(Yes/No)




Republic of Panama Public entity: CEDESAM, Yes
Rio Hato, Coclé Province,
R. Panama

Japan Private entity: JIFPRO,
Koraku, Bunkyo-ku, Tokyo, Japan No

(*) In accordance with the CDM A/R modalities and procedures, at the time of making the
CDM-SSC-AR-PDD public at the stage of validation, a Party involved may or may not have provided its
approval. At the time of requesting registration, the approval by the Party(ies) involved is required.

CEDESAM is entity of project implementing and JIFPRO will supply fund needed to establish the forest
for the first 3 years. The farmer group of Roma community joins the project by offering labors and
watching activity of the project.

A.4. Technical description of the small-scale A/R CDM project activity
>> Technical issues of the proposed small-scale A/R CDM project activity are described in detail in
subsections below

A.4.1. Location of the small-scale A/R CDM project activity

>> The small-scale A/R CDM project activity is located in the 21% Century Forest, Rio Hato, Antén District,
Coclé Province, Panama (Fig. A-1).

)
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Fig. A-1 Location of the proposed mall-scale A/R CDM project activity.
Hatched part: 21* Century Forest (7,055ha)



Concession area

Fig. A-2 Reforestation plan of the 21* Century Forest
Project site is compartment 52 and 53 in the reserved forest block

A.4.1.1. Host Party(ies)

>> Republic of Panama

A.4.1.2. Region/State/Province etc:
>> Coclé Province

A.4.1.3. City/Town/Community etc:
>> Antén District, Rio Hato Town
Compartment 52 and 53, Reserve Forest Block, 21 Century Forest, Rio Hato Town. The land to be



reforested by the proposed small-scale A/R CDM project activity locates at longitude of 80 07“357"W
and latitude of 8 314 35”"N. (Fig. A-1 and A-2)

A.4.1.4. Detail of geographical location and project boundary, including information allowing the
unique identification(s) of the proposed small-scale A/R CDM project activity:

>> The project boundary and geographical location are indicated in the figure below and the specific
geographical positions (longitude and latitude) at the site have been determined using the map (Fig. A-3)
and by checking with GPS.

Roma
Community

|

Project site
100ha

| 1km |
Fig A-3.

The land (100ha) to be reforested by P. caribaea and fruit garden, fire break, shrub area, etc. in
compartments 52 and 53

PS: Project site, Fg: Fruit garden, Rs: Reserved site, Sh: Shrub growing site,

A.4.15. A description of items on present environmental conditions of the area, which include
information on climate, soils, main watershed, ecosystems, and the possible presence of rare or
endangered species and their habitats:

>> The environmental conditions of the project site are summarized as follows;
Landform

Coclé Province is located in the west of Panama Province that has the Cannel of Panama. The 21% Century
Forest is located at the eastern part of Coclé Province, near by the border of Panama Province and laid on
the south slope of Cerro Cara Iguana Mountain (850m ASL). The shape of the 21® Century Forest area
shows a spindle shape (Fig. A-3). The south end (lowest elevation: about 30m ASL) of the Forest area is



adjacent to the Pan-American Highway and the north end of it (highest elevation: about 800m ASL) is near
to El Valle highland. The south part is plain and middle part is hilly plain, but narrow pointed northern part
is steep slope on the mountainside of Cerro Cara Iguana. The project site, compartment 52 and 53, is about
350 to 400m ASL and consists of undulated small hills (Fig. A-4).

Geology

Geological structure would, in ancient era, be covered by volcanic deposition from the mountains
surrounding the EI Valle, but present surface likely consists of pleistocene and tertiary rocks (Mapa
Geologico, ANAM). The upper half of the 21 Century Forest dominates red-purple color soils and the
lower part is grayish white colored sandy soils.

Geomorphologic structure mostly consists of decayed or frangible igneous rocks (Rocas Igneas Podrida o
Friable). In upper site it may include volcanic sedimentation in the middle of quaternary (Hidro-Volcanico
Cuaternario Antiquo Medio: Mapa Geomorfologico, ANAM).

Climate
Climate of the costal area in Coclé Province classified under the tropical dry climate zone (Mapa zonas
climatica, ANAM). Average annual temperature at Rio Hato is 27  and monthly temperature range is
31.2 to 21.8 . The average annual rainfall at Rio Hato in 2000 is about 1,080mm with maximum
191mm in June and minimum Omm in March (Meteologicas Datos, Rio Hato, ANAM)
Severe climate event in the 21% Century Forest area is only small rainfall and hot temperature during dry
season:
Dry season mainly occurs for 4 months from January to April with less than 50mm rainfall per month.
In the record of rainfall from 1990 to 2000, minimum annual rainfall was 705.6mm in 1997 and
maximum one was 1510.0mm in 1996. The monthly maximum temperature is about 32  to 33
during the dry season whereas itis29 to 31 in rainy season.
Other serious climatic events such as flooding, strong window, and chilling damage would not occur.
Occurrence of special events
Wildfire may occur on rare occasions during the dry season because the farmers living just outside of the
21" Century Forest have a costume to burn the grass for grazing of their farm animals. However, the fire
may be not so common because abut 1,000ha of the tree plantation in the 21% Century Forest has never
damaged by the fire. The farmers should know the controlled burning of the grassland.

Soil erosion at ridge Outside of 21st Century Forest

-
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Compartment 47 (East of 53) Boundary of compartment 53



The soil characteristics in lower part of the 21 Century Forest is described by Lao (1985)!, which is
classified to sand rich Entisol but the project site which is a upper elevation site should differ from that of
the lower part described by Lao, because the soil color of hill top at the project site is red-purple color with
small rocks (Fig.A-4). On the other hand, the bottom part of the hill is mostly grayish color which looks
like Psamment. Therefore, the soil in the project site probably belongs to Alfisols and it may be acidic,
immature and low fertile soils. According to the classification of agricultural productivity potentials, the
soil is infertile and classified into Class VII or Class VIII which is no productive crop land and these lands
suite to grazing land, poor forest or protective land (Capacia Geologica, ANAM).

Hydrology

The project site locates between the two small streams of the Quebrada Majogual and a tributary of the
Quebrada Faralloncita. The both streams are upper tributary of the Rio Farallon River, which is about 15km
long and forms the border line of the west side of the 21* Century Forest.

Ecosystems

Potential forest type at the lower part of the 21% Century Forest is tropical dry forest and that of the upper
part is low mountainous moist forest (Mapa Ecologico, ANAM). This area was once deforested by the
result of the field practices of the Army Troops and so present vegetation is dominated by the grass, Hierba
de Cerro (Sporobolus poiretii) (Fig. A-4). Only the bottom of slope and/or along the streams are mostly
covered by very common shrub species of tropical dry forest or low mountain forest such as Roupala
montana, Melastoma sp. Alibertia edulis, Chochlospermum vififolwon, Curatella americana, Cidium sp.
etc. These woody species seldom grow over 5m in their tree height due to the low soil fertility and scanty
of rainfall. It may be also affected by human intervention such as fuel wood collection and grazing in some
places where is near the community.

Biodiversity or rare/endanger species

There are no important ecosystems with high biological diversity that are needed to be conserved. Also
there is no rare or endangered species in this degraded land (Libro de datos rojo, ANAM). The proposed
project site currently has low biodiversity and Sporobolus poiretii dominates as an invasive grass species
which is commonly used as a pasture in Panama.

A.4.2. Species and varieties selected:

>> Tree species to be used have been determined by soil and climatic conditions by first priority and then
taking into consideration of the demand of local farmer group at Roma. These species are P. caribaea as
woody tree for carbon sequestration and Citrus trees (Citrus aurantifolia, Citrus limon) for fruits
production which brings to the short term money income to the farmers. Citrus trees will not count for
carbon sequestration.

These species are not native in Panama but they introduced very old era and are very common species
presently.

A.4.3. Specification of the greenhouse gases (GHG) whose emissions will be part of the proposed
small-scale A/R CDM project activity:

>> Based on paragraph 7 of the Simplified baseline methodologies for small-scale afforestation and
reforestation project activity under the clean development mechanism, emission of GHGs from the actual
net GHG removals by sinks do not need to be accounted. In addition, the leakage due to activity
displacement can be omitted (see Section B). Therefore, CO, is the only greenhouse gases (GHG)
accounted.

A.4.4. Carbon pool selected:
>> Based on the Simplified baseline and monitoring methodology applied by the proposed small-scale A/R
CDM project activity, the aboveground and belowground biomass are the only carbon pools to be
considered (Table A-3 below)

Table A-3 Carbon pools selected

1 Efrain Antonio Lao M. (1985) Site Evaluation of Caribbean Pine Plantation in Panama,
Master Thesis of North Carolina State Univ., Appendix B, p73-81



Carbon pools Selected (answer yes/no)
Above ground of planted trees Yes
Below ground of planted trees Yes
Dead woods No
Litter No
Soil organic carbon No

A.4.5. Assessment of the eligibility of land:
>> The Panama Government does not yet define the forest lands according to the Modalities and
procedures for A/R CDM project activity.
Therefore, it is difficult to demonstrate the land eligibility using “Procedure to define the eligibility of land
for afforestation or reforestation project activity”?. However, the plant vegetation of the proposed project
site at the end of 1989 should be same as the present land conditions that are covered by grass. These
conditions are far from the definition of the forest by UNFCCC which are minimum crown cover rates
within a range of 10% - 30% and minimum tree height within a range of 2m —5m.
(a) Therefore, the project site never belongs to the forest. This is proved by the field survey and detail
vegetation is described in Section A.4.1.5 above.
(b) Activity is an eligible CDM reforestation project activity, which is demonstrated by
Land use condition since 1968 is shown in the record by the Panama Government and the land to be
no forest have continued till present time.
Interviewing with local forest officers and community people on the land use/cover history showed
that the land for proposed project activity have been non-forest land at least since 1989 when the US
Army intervene to the Military Government of Panama.

There are some preexisting living shrub trees along the stream and/or bottom of the valley and some of
their tree species may potentially excess 5m in their height after long years if no human intervention would
continue. However, these shrub sites along the stream should be kept as environmental conservation zone
and excluded from the project site, namely these zones are outside of project boundary (Fig. A-5).

A.4.6. A description of legal title to the land, current land tenure and land use and rights or access to
the sequestered carbon:

>> The history of land use is as follows: The land was destroyed during the period to be used as field
practices of the Panamanian Army Troops from 1968 to 1989. After 1989, the land was controlled by US
Army Troops and then returned buck to the present Panamanian Government in 1995. The Government
named this land as the 21* Century Forest and specified environment conservation land by restoring forest
using investment of private sectors. Legal title of the land is state land of the Republic of Panama.

The land was divided into 4 blocks, from lower to upper elevation (Fig. A-2). The lowest block to be the
best access has already been conceded to private sectors and reforested in a later half of the 1990s. The
second (area planned reforestation by concession) and third (free use area) blocks have partially contracted
by the private sectors, presently. However, the fourth block at the highest elevation which classified into a
reserved forest site has still no applicants for reforestation activity, because this block is hard to access,
steep slope and comparatively low fertile soil. The land tenure of the proposed project activity site of the
block 4 land is also Panama state.

Under the contractual arrangement in the proposed small-scale A/R CDM project activity, CEDESAM of
the ANAM is the project entity which has the right to use of the land and it may be possible local farmer
group involved the project also to use a part of the land such as fruit cultivation site. The local farmer group
can also own the right for pine timber and other forest products, but they don’t have the right to harvest the
pine trees until the end of the crediting period. The local farmer group and CEDESAM will share the
income from the timber harvested after 30 years.

The right of access to the sequestered carbon belongs fully to the participants after payment of some
percentage of the values, which will be decided in the near future, to the Panama government.

2 The procedure to define the eligibility of land which proposed by EB26 is presently
reconsideration process, so that the procedure recommended by EB22 is used here
provisionally.



A.4.7. Type(s) of small scale A/R CDM project activity:

>> Based on the Decision 14/CP.10 “Simplified modalities and procedures for small-scale afforestation and
reforestation project activities under the clean development mechanism in the first commitment period of
the Kyoto Protocol and measures to facilitate their implementation”, the proposed small-scale A/R CDM
project activity belongs to the type of grassland to forested land.

A.4.8. Technology to be employed by the proposed small scale A/R CDM project activity:
>> One of the main technologies which will be employed under this proposed project is reforestation
through direct planting with environmental-friendly techniques. The following techniques will be strictly
adopted:

State Technical Regulations for reforestation (ANAM):

Technical guidance by the CEDESAM:

CEDESAM will also seek advice from national and international forestry experts including JIFPRO.
The most up-to-date technologies and silvicultural models will be adopted by CEDESAM and JIFPRO.
Therefore, a part of technologies will transfer to the host Party.

Site preparation

To prevent soil erosion, reduce GHG emission and protect existing biomass, biomass burning, overall
tillage, and utilization of fuel engine power will not be employed during site preparation and planting.
Existing grass will be cut manually along line of contour with a width 1m and small planting hole with
diameter and depth about 30cm for P. caribaea and about 40cm for Citrus fruit trees.

Species and planting stocks

Seed source of P. caribaea is the good plantation forests in Coclé Province that were planted about 30 years
ago, and the seeds are collected from these forests by the CEDESAM. The seedlings will be raised by the
farmer group involved under technical guidance of CEDESAM. The Citrus seedlings are purchased from
the horticultural traders in Panama.

Tree planting and tending

The spacing of planting is 3m>3m for the Pinus caribaea and 5m>5m for Citrus trees. The 100ha of
project site in the compartment 52 and 53 (total 200ha) will be planted by P. caribaea and the Citrus trees
requested by the farmer group will be planted at the foot of small hill where soil fertile conditions are rather
well than the hill top (Fig.A-3). The total planting area of Citrus trees is 20ha, which means each farmer
has 0.5ha of fruit garden as a result. The outside of the project boundary where shrub trees are growing is
about 50ha. The rest area, about 30ha is buffer zone for fire break and reserved land (Fig. A-3).

Synthetic fertilizer with nitrogen content around 10% will be applied to enhance the growth at the planting
year: 100g for a fruit tree and 50g for a pine tree. Mulching by slashed grass will applied to the surrounding
of the planted pine and fruit trees at first year. If additional fertilization will be needed for fruit trees, 100g
of synthetic fertilizer and 500g of organic composts would be applied for a tree at second and fourth years
after planting.

Slashing the grass along the planting line will be done until the tree height overcomes the grass vegetation
height and this period may be for 3 years.

Forest management

The plantation of the pine will not be thinned until the end of crediting period because this forest is
environment conservation forest. Naturally dead trees or extremely weakened small trees would be used by
farmers as fuel wood, but its number will be within the range of natural thinning of the pine forest stand.

A.4.9. Approach for addressing non-permanence:
>> The insurance of tCER for the net anthropogenic GHG removals by sinks achieved by the proposed
small-scale A/R CDM project activity is chosen.

A.4.10. Duration of the proposed small-scale A/R CDM project activity/Crediting period:
>> The crediting period is 30 years.



A.4.10.1. Starting date of the proposed small-scale A/R CDM project activity and of the (first)
crediting period, including a justification:

>> April 2007 is the starting date of the proposed small-scale A/R CDM project activity and the crediting
period.

A.4.10.2. Expected operational life time of the proposed small-scale A/R CDM project activity:
>> 30 years

A.4.10.3. Choice of crediting period and related information:
>> 30 years

A.4.10.3.1. Renewable crediting period, if selected:
>> N/A

A.4.10.3.1.1. Starting date of the first crediting period:
>> N/A

A.4.10.3.1.2. Length of the first crediting period:
>> N/A

A.4.10.3.2. Fixed crediting period, if selected:

>> 30 years

A.4.3.2.1. Starting date:

>> 1/4/2007

A.4.10.3.2.2. Length:

>> 30 years

A.4.11. Brief explanation of how the net anthropogenic GHG removals by sinks are achieved by the
proposed small-scale A/R CDM project activity, including why these would not occur in the absence
of the proposed small-scale A/R CDM project activity, taking into account national and/or sectoral
policies and circumstances:

>> Carbon dioxide will be sequestered from the atmosphere through the growth of planted pine trees and
stored in the above-ground and below-ground biomass of the living pine trees. Leakage due to activity
displacement will not occur and GHG emissions from nitrogen fertilization will occur only on a limited
amount and can be omitted.

The proposed site to be reforested within the project boundary is grassland mostly covered by the grass,
Hierba de Cerro (Sporobolus poiretii), over the last a few decades. Long term use of land for the field
practice of the Army Troops and dry climatic conditions has resulted in the complete loss of soil seed bank
of the tree species. The surrounding area of the proposed project site have been used for grazing yard of
farm animals for long years and any tall tree species had not standing near the project site. Only the shrub
trees are growing at the narrow zone along valley and/or stream. These tree species never invade to the hill
part because of rather low soil water and fertile conditions. Therefore, natural regeneration of the forest
would not occur in the absence of proposed small-scale A/R CDM project activity.

According to the baseline scenario described above, the annual increase of grass biomass will not occur
because the grass vegetation has already reached steady state. Therefore, the baseline net GHG removals by
sinks are zero. As a result, the net anthropogenic GHG removals by sinks will be achieved only by the
proposed A/R CDM project activity, and would not occur without the A/R CDM project activity.

According to the Section Il, paragraph 7 of the Simplified baseline and monitoring methodology for
selected small-scale A/R CDM project activity, the change of soil carbon after implementation of the
proposed project activity will not need to count. However, above- and below-ground biomass of grass
before start of the proposed project activity are counted as the emission source of CO2 (Table A-4) under
conservative counting manner, because only a part of the grass is slashed for land preparation of pine tree
planting. Baseline net CO2 removals by the sinks are zero as described in the Section B.3.1.below.

A.4.11.1. Estimated amount of net anthropogenic GHG removals by sinks over the chosen crediting
period:

>> The net anthropogenic GHG removals by sinks as a result of the proposed small-scale A/R CDM project
activity is anticipated to be 65,000 tones of CO, equivalent during the crediting period as shown in Table
A-4 below.



A.4.12. Public funding of the proposed small-scale A/R CDM project activity:

>> Establishment cost (JIFPRO fund) will be not a part of ODA fund of the Japanese governments.
Operating and managing cost will be covered by general budget from ANAMA, Panama. There is no
available public funding that will result in a diversion of ODA.

A.4.12.1. Confirmation that the small-scale A/R CDM project activity is not a debundled component

of a large project activity:

>> |n Panama, there is no registered small-scale A/R CDM project activity and no application to register
another small-scale project activity that conform to criteria for determining rule of the occurrence of
debundling, which is indicated in Appendix C in Decision 14/CP.10, FCCC/CP/2004/10Add.2. Therefore,
the proposed small-scale A/R CDM project activity is not a debundled component of a larger or normal

scale project activity.

Table A-4  Ex-ante estimated net anthropogenic GHG removals by sinks

Please provide the total estimation of net anthropogenic GHG removals by sinks as well as annual
estimates for the chosen crediting period. Information on the net anthropogenic GHG removals by
sinks shall be indicated using the following tabular format

anthropogenic GHG removals by sinks (tones of CO,e)

Years | Annual estimation of net anthropogenic | Year | Annual estimation of net anthropogenic
GHG removals by sinks in tones of CO,-e GHG removals by sinks in tones of
CO,-e
2007 -560.7 2023 2,674.0
2008 -560.7 2024 2,435.0
2009 -449.1 2025 2,219.5
2010 367.5 2026 2,024.0
2011 1,251.0 2027 1,848.0
2012 2,509.5 2028 1,671.0
2013 3,668.0 2029 1,546.5
2014 4,384.0 2030 1,417.0
2015 4,657.0 2031 1,297.5
2016 4,634.5 2032 1,191.5
2017 4,438.0 2033 1,095.5
2018 4,158.0 2034 1,009.0
2019 3,844.0 2035 929.5
2020 3,527.5 2036 860.0
2021 3,221.5 2037 797.0
2022 2,936.0
Total estimated net anthropogenic GHG removals by sinks 65,043.8
(tones of CO; €)
Total number of crediting years 30
Annual average over crediting period of estimated net 2,168

Note: minus sign indicates the source while plus sign does the sink

SECTION B. Application of a baseline and monitoring methodologies:

B.1. Title and reference of the approved baseline and monitoring methodology applied to the




proposed small-scale A/R CDM project activity:
>> Approved baseline methodology “Simplified baseline and monitoring methodologies for selected
small-scale afforestation and reforestation project activities under the clean development” was applied to
the proposed small-scale A/R CDM project activity.

B.2. Justification of the choice of the methodology in Appendix B of the CDM simplified modalities
and procedures for small-scale A/R project and its applicability to the proposed small-scale A/R
CDM project activity:

>> The proposed small-scale A/R CDM project activity complies with the applicability conditions under
which the chosen baseline methodology is applied in the following ways:

Due to the degraded feature of the land and identifiable barriers that prevent investors, the lands to be
reforested (compartment 52 and 53) will continue to be current status without the proposed small-scale A/R
CDM project activity. Therefore, baseline approach 22(a): “Existing or historical, as applicable, changes in
carbon stock in the carbon pools within the project boundary”, is the most appropriate approach for
determination of the baseline scenario. The other two options, that are 22(b) and 22(c), are not appropriate
for the proposed A/R CDM project activity, because it will not occur that the changes of carbon stocks due
to change of land use by economic reasons except for the financial support by CDM mechanism (22(b))
and these by other reasons such as policy (22(c)) in the future. The most likely land use would be continued
current land conditions, therefore, it is similar to the Approach 22(a).

The most likely baseline scenario of the small-scale A/R CDM project activity is considered to be the
present land-use, abandoned grassland, prior to the implementation of the proposed project activity.

The land to be proposed will not be ploughed before the establishment of the plantation.

The land is state land and unsuited for farming because of poor soil fertility. The interview with local
communities indicates that, in the surrounding private lands, their farming is implemented only at the
bottom of the valley or small plain land along the stream. The grassland of the proposed project activity is
only able to use as poor grazing land, but the farmers nearby have enough own land for grazing. Therefore,
the land to be proposed the small-scale A/R CDM project activity is unattractive economically for the
farmers. There are no household and farming land within the project boundary and also there is no gazing
on the proposed project land. Therefore, the implementation of the proposed small-scale A/R CDM project
activity will not displace any household works.

Any expected changes in the living biomass in the absence of the proposed project activity will be
estimated by using the methodology in the Section I1l. B: “Estimating the baseline net GHG removals by
sinks” of the approved simplified methodology, AR AMS0001.

The additionality of the proposed small-scale A/R CDM project activity is assessed by using Appendix B:
“Assessment of additionality” in the approved simplified methodology, AR AMS0001.
There are major barriers as follows;

Investment barriers

- Lack of access to credit: Panamanian government has not enough budgets to restore the forest in the
land of 21* Century Forest. Therefore, the government decided a policy that the 21 Century Forest will
be reforested by the investment of private sectors. However, there are no applicants for investment of
reforestation at the block 4, reserved forest area, for more than a decade, whereas the block 1 and a part
of block 2 have been already reforested by the investment of private sectors.

- Debt funding not available for this proposed project activity: There is also no chance to get commercial
loans from banks for purpose of reforestation in the proposed project site because of the economical
unattractiveness in the context of remote and poor fertile land. With the proposed small-scale A/R CDM
project activity and financial assistance of JIFPRO, the Panamanian Government is willing to support
counter funding.

There are minor barriers as follows;
Barriers due to social conditions
- Lack of skilled or properly trained labor forces: Through interviews it was shown that local farmers
lack skills needed to produce high quality seedlings and successful tree planting, and skills needed to
prevent the pest and disease attack to the planted trees, especially to the fruit trees.
- Lack of organization of local community: There is no corporative working group to establish the pine



forest and fruit yards in Roma community presently. The group will be established and trained under
the lead of CEDESAM.

Barriers to the local traditions
- Lack of timber market conditions: Panama timber industry is very poor condition. For example, the
round timber production is only 60,000m® per year and there are only 4 saw farms and 1 plywood
company in 2000. There is no or very low mativation to plant trees in the dry and low fertile land.
For the project participants, investment barrier is the major barriers.

B.3. Application of baseline methodology to the proposed small-scale A/R CDM project activity:
>>Details will be described in the following subsections.

B.3.1. Description of how the actual net GHG removals by sinks are increased above those that would
have occurred in the absence of the registered small-scale A/R CDM project activity:
>> Currently the lands within the project boundary are grassland occupied by dense grass, Hierba de Cerro
(Sporobolus poiretii). The most likely baseline scenario of the proposed small-scale A/R CDM project
activity is considered to be the continuation of land-use prior to the implementation of the proposed project
activity, because:
The identifiable barriers (investment, social conditions and/or local traditions) described in Section B.2
and market risks prevent investors or local communities from using the land in a manner that will lead
to forest in the absence of the proposed small-scale A/R CDM project activity will continue as they
were.
Field surveys and interviews with stakeholders including government offices indicated that the only
realistic and credible alternative available is to continue the current grassland conditions.
In all cases supposed, the natural regeneration would not occur in the absence of the proposed
small-scale CDM project activity due to the no mother forest trees that were destroyed by the Army
Troops practice inside of the 21* Century Forest before 1990. If the tree or shrub seeds from outside of
the project boundary could germinate within the project site, they could not grow up because of the dry
and poor soil nutrient conditions and competition with the grass. In facts, tree seedlings were not found
within the proposed project site by the field study in 2006.

The present grass vegetation within the boundary is all in a steady state because this invasion occurred
more than 10 years ago. Therefore, biomass of the grassland is unlikely to increase in their carbon stocks. It
means that change of baseline biomass is assumed to be zero. To estimate the baseline net GHG removals
by sinks, the proposed project site was stratified only one land vegetation of the grassland.

On the other hand, the proposed project site will be stratified into a few strata by the growth conditions of
the planted P. caribaea trees, if necessary. Carbon dioxide will be sequestered from the atmosphere through
the growth of planted P. caribaea trees and stored in the above-ground and under-ground biomass of living
trees. In the project scenario, as 1667 trees per hectare will be planted by P. caribaea, it is clear that carbon
stocks are much higher in planted trees as compared with baseline scenario described above. The GHG
emission from the proposed project activity is negligible (See Section B.2.above). Therefore, the actual net
GHG removals by sinks will be increased above those that would have occurred in the absence of the
registered small-scale A/R CDM project activity.

See Section C for detailed methods and ex ante estimation of baseline net removals by sinks and actual net
GHG removals by sinks.

B.3.2. Detailed baseline information, including the date of completion of the baseline study and the
name of person(s)/entity(ies) determining the baseline:
>> Please see Section B.2 and Section B.3.1. for baseline information, and Section C.3. for data used for
baseline net removals by sinks.
Date of completion of the baseline preliminary survey: January 12-13, 2006 and October 21-24, 2006.
Name of person/entity determining the baseline:

JIFPRO  Tokunori Mori  xxxxx@yjifpro.or.jp

CEDSAM, ANAM Bolivar Jaén Lara  xxxxx@yahoo.com



Octavio de la Cruz
ANAM Edgar Salinas  xxxxx@anam.gob.pa

B.4. Application of monitoring methodology and plan to the small-scale A/R CDM project activity:
>> Details are described in the following subsections.

a. Ex post estimation of the baseline net greenhouse gas removals by sinks

As described in the approved small-scale A/R CDM methodology (AR AMS0001), the baseline will not be
monitored. The baseline net GHG removals by sinks will be assumed to be zero as described above in
Section B.3.1.

b. Ex post estimation of the actual net greenhouse gas removals by sinks

The project participants will determine any changes in carbon stocks via measuring and monitoring the
project site that has been planted. The project boundary will be monitored and carbon sampling will take
place within stratified sample plots. All sampling to take place will be in accordance with the methods
described in 4.3.3.4 of the IPCC GPG for LULUCF. This monitoring plan will be used throughout the
project site and the crediting period. If carbon stocks in some sites differ significantly from those in same
strata, these will be assessed as a separate stratum.

The project boundary will be monitored by using a GPS. Any changes in project boundary will be
accounted for in all calculation of actual net GHG removals. The project site was stratified based on the
following criteria influencing carbon stocks in accordance with Section 4.3.3.2 of the IPCC GPG for
LULUCF; landform, soil conditions, species, stand age classes, etc. The monitoring methodology uses
permanent sample plots to monitor carbon stock changes in above- and under-ground biomass pools. The
sample frame used will determined the number of plots needed in each stratum/sub-stratum to reach the
targeted precision level of about2=10% of the mean at the 95% confidence level in a cost-effective manner.
GPS located plots ensure the measuring and monitoring consistently over time.

The carbon stocks will be estimated through stratified random sampling procedures and using the following
equations:

Py = iZjZkZ(PA(t)ijk+PB(t)ijk) >Aij (B-1)

where

P carbon stocks within the project boundary at time t achieved by the project activity (t C)

Pawijk carbon stocks in above-ground biomass at time t of stratum i species j age class k achieved
by the project activity during the monitoring interval (t C/ha)

Pawjiik carbon stocks in under-ground biomass at time t of stratum i species j age class k achieved
by the project activity during the monitoring interval (t C/ha)

Aij project activity area of stratum i species j age class k  (ha)

Sampling to estimate the carbon stocks of P. caribaea trees will take place under the following
methodology:

b.1. Stratification of the project site.

P. caribaea and Citrus sp. trees will be planted separately in the proposed project site, but only P. caribaea
will be counted as carbon sequestration. Therefore, the project site will consist of one species group with
three sub-stratums in term of tree planted years at the first monitoring time. After here, the equation B-1 is
simplified as follows:

P = S (PagitPsi) ><Ai (B-2)

The post stratification will be conducted after the first monitoring event to address the possible changes in
carbon stocks more or less variable than that is expected. The stratification map will be made by compass
survey and GPS.

When variation in carbon stock changes for each stratum and sub-stratum after first monitoring will be
significant, these stratum will be divided further more, or when it will be negligible, merger of the strata
will be done.



b.2. Sampling frame

Permanent sampling plots will be established for sampling over time to measure and monitor the changes in
carbon stocks of the relevant carbon pools. The plots will be treated in the same way with other site in
forest management.

b.2.1. Determining sample size

The precision target for monitoring will be2=10% at a 95% confidence level of the mean. In the proposed
small-scale A/R CDM project activity, total number of sample plots will be estimated using the equation by
Avery and Burkhart (1994)° and this equation was adopted in the approved simplified baseline and
monitoring methodology of AR AMS0001.

b.2.2. Randomly locating sampling plots

Plot locations will be randomly and evenly distributed throughout the project site using a project map.
Permanent sample plots with documented GPS coordinates will be established. The size of plot is 400m?
(20m><20m).

¢. Measuring and estimating carbon stock changes over time

The growth of individual trees in the plots shall be measured at each verification time. It will be measured
during each monitoring period that the number of trees and the diameter at breast height (DBH) of all trees
in the permanent sample plots. As a reference data, height of sampled trees of about 20 % of the total
number of trees in the sample plot will be measured, too. The carbon stock changes in the tree biomass will
then be estimated using equation between above-ground biomass and DBH developed by Kadeba (1991)*
for P. caribaea in Nigeria.

Step 1. Measuring the number of trees and the diameter at breast height (DBH) of the trees with above a
minimum DBH of 2cm in the permanent sample plots.

Step % Estimating the above-ground biomass of planted trees based on following equations (Kadeba,
1991)

10gcEas(y = -2.3094+2.3960log.DBH (B-3)

where
Easq above-ground biomass for one tree at time t, (kg dm/a tree)
DBH diameter at breast height, (cm)

EAp(t) = (ZDMAS(I))/].OOO (B-4)
where
Eapc) above-ground biomass in one sample plot at time t (t dm/400m?)
1/1000 conversion factor from kg to ton

Step 3:  Estimation of mean above ground-biomass per hectare at time t for stratum i

EA(t)i = Z(EAP(I)) xl/Np(t)i >10000/400 (B-5)
Esi = Eawi <R (B-6)

where

Eawi mean above-ground biomass at time t for stratum i (t dm/ha)

Eap() above-ground biomass of one sample plot at time t (t dm/400m?)

Egwi mean below-ground biomass at time t for stratum i (t dm/ha)

Np(oi number of sample plots at time t for stratum i

R root to shoot ratio: 0.23 (for conifer plantation in Table 3A.1.8, IPCC-GPG,)

10000/400 conversion factor from plot area to hectare (1000m?%400m?)

Step4: Calculating carbon stocks by sinks at time t for stratum i

3 Avery, T. E. and Burkhart, H.E. (eds.) (1994) Forest Measurements, 4th edition, McGraw-Hill,
New York

4 Kadeba, O. (1991) Above-ground biomass production and nutrient accumulation in an age
sequence of Pinus caribaea stands, For. Ecol. & Management, 41:237-248



Pwi = (Eami + Esqi) ><0.5 (B-7)
where
P i estimate of carbon stocks at time t for stratum i achieved by the project activity (t C/ha)

d. Ex post estimation of leakage
As described in the approved small-scale methodology (AR AMS0001) applied, the possibility of leakage
from the displacement of activities will be monitored at each monitoring period in the project site. The
percentage of families affected by displaced project activity and the percentage of the total production of
the main crops and grazing number of farm animals within the project will all measure, using sampling
method, if they would occur. However, it is expected firmly that the percentage of all these displacement
will not occur or even in conservative manner these will be less than 10% of the actual net GHG removals
of the project. Therefore, it is:

L(t) =0
However, if the monitoring of the project boundary found the actual displacement of activities, it would be
between 10% and 50% of the actual net GHG removals of the project, then leakage will be estimated as
follows (See Section I11.C in approved small-scale methodology):

L= P(y>0.15 (B-8)

The use of fertilizers will be monitored and if N,O emission is found to be significant, it will be estimated
in accordance with IPCC GPG.

e. Ex post estimation of the net anthropogenic GHG removals by sinks
The estimated temporary certified emission reduction (tCER) at the year verification will be calculated as
described in Section I1V.D of the approved small-scale A/R methodology, AR AMS0001:

tCER(tV) = 44/12 X(P(N) B(tv) L(tv)) (B-g)

where

tCER ) tCERs emitted at time of verification tv (t CO,)

P ) carbon stocks in the living biomass pools within the project boundary at time of
verification tv under project scenario (t C)

B(w) carbon stock in the living biomass pools within the project boundary at time of verification
tv that would have occurred in the absence of the project activity (t C)

L) leakage attributable to the project activity (t C)

tv year of verification

44/12 conversion factor fromt C to t CO, equivalent (t CO,/t C)

f. Monitoring frequency
The planting activity will be conducted in 2007, 2008, and 2009. The project and permanent sample plots
will be monitored every five years from 2012 to 2032 and the end of crediting period, 2037.

g. Data collection

Data collection will be organized taking into account the carbon pools measured, the sample frame used
and the number of permanent plots to be monitored in accordance with the section on quality
assurance/quality (QA/QC) below.

h. Quality control and quality assurance
a quality control, quality assurance (QA/QC) plan has been developed and will become a part of project
documentation (see Section B.4.2.)



B.4.1. Data to be monitored: Monitoring of the actual net GHG removals by sinks and leakage.
B4.1.1. Actual net GHG removals by sinks data:

B.4.1.1. Data to be collected or used in order to monitor the verifiable changes in carbon stock in the carbon pools within the project boundary
resulting from the proposed small-scale A/R CDM project activity, and how this data will be archived:

Measured(m) Proportion How will data
Data Source of Data unit calculated(c) Recording of data be archived? Comment
variable data estimated(e) frequency monitoring (electronic/
paper)
Location of the | Field survey or Latitude and | Measured(m) 5 years 100 % Electronic, GPS can be used for
areas where cadastral information longitude paper, field survey
project activity or aerial photographs photographs
has been
implemented
Stratum ID Stratification map Alpha- Before the start of | 100% Electronic Each stratum has
numeric the project Ipaper topographical difference,
if necessary, and
possibly year planted
Confidence ditto 100% ditto For the purpose of
level QA/QC and measuring
and monitoring precision
control
Precision level % ditto 100% ditto Ditto
Standard @) ditto 100% ditto For each stratum and

deviation of
each stratum

sub-stratum




Number of (©) Before the start of | 100% ditto Plot ID shall be proved
sample plots the first to each permanent
monitoring sample plot
Sample plot ID | Project and plot map | Alpha- ditto 100% ditto Numeric series 1D will
numeric be assigned to each
permanent sample plot
Plot location Project and plot map; (m) 5 years 100% ditto Using GPS to locate at
GPS time of each field
measurement
Age of | Plot measurement Year (m) 5 years 100% of | ditto Counted since the
plantation sampling plot planted year
Number of trees ditto Number (m) 5 years 100% of trees | ditto Counted in plot
on plots measurement
DBH ditto cm (m) 5 years ditto ditto Measured at each
monitoring interval
Tree height ditto m (m) 5 years ditto ditto Monitoring at each
monitoring time
Above-ground | Calculated from | kg dm/ha (© 5 years 100% of | ditto Calculation by allometry
tree biomass equation sampling plot equation: Kadeba (1991)
Root-shoot IPCC-GPG Dimension- (e 5 years ditto ditto Table 3A.1.8
ratio less IPCC-GPG
Below-ground ditto kg dm/ha () 5 years ditto ditto Calculated by IPCC

tree biomass

default value




Carbon fraction | IPCC-GPG tC (/tdm) (e) 5 years ditto ditto IPCC default value
Carbon stock in ditto t C/ha (© 5 years ditto ditto Calculated from sum of
whole tree above-and below-
ground biomass
Area of stratum | Stratification map and ha (m) 5 years 100% ditto Actual area of each
and sub-stratum | data stratum and sub-stratum
Total carbon | Calculated from | t CO,-elyr. (© 5 years 100%  project | ditto Summing up of carbon
stock equation area stock for all
stratum

B.4.1.2. Data for treatment of leakage (if applicable):

CDM project activity

B.4.1.2.1. If applicable, please describe the data and information that will be collected in order to monitor leakage of the proposed small-scale A/R

>> No leakage expected as described Section B.4.d above. However, if actual leakage were found at the monitoring time, the manner described in the manner
of AR AMS0001 would be applied.




B.4.2. Quality explanation of how quality control (QC) and quality assurance (QA) procedures are
undertaken:
>> A quality control, quality assurance (QA/QC) plan has been developed as indicated in the Section IV.F to J
of the approved simplified methodology AR AMS0001 and become a part of project documentation. This
plan describes all procedures in the form of Standard Operating Procedures (SOPs) and includes:

(a) Collecting reliable field measurements;

(b) Verifying methods used to collect field data;

(c) Verifying data entry and analysis techniques;

(d) Data maintenance and archiving
This QA/QC plan includes description of how all field staff shall be trained and includes detailed SOPs for all
field, laboratory, and data entry and analysis procedures. The QA/QC plan will also include SOPs to quantify
the error involved with each step in the analysis including: field measurements, laboratory analysis, and data
entry and analysis.
QA/QC for field measurement, for laboratory measurement, data entry, and data archiving will be conducted
according to the instruction of the Section IV.F to J in the approved small-scale A/R CDM methodology. Any
errors discovered during field measurement and laboratory measurements will expressed as a percentage of all
plots that have been rechecked to provide an estimate of the measurement error.

B.4.3. Please describes briefly the operational and management structure(s) that the project operator
will implement in order to monitor actual GHG removals by sinks by the proposed small-scale A/R
CDM project activity:

>> The proposed small-scale A/R CDM project activity will be implemented by CEDESAM and farmer’s
group under the financial and technical support by JIFPRO and ANAM. A Climate Change Provision Office
of ANAM will be responsible for administrating and coordinating the project participants, facilitating and
supervising the implementation of the proposed small-scale A/R CDM project activity. JIFPRO will support
fully for the first 3 years from the project start, and after that his support will be restricted in the field of
technical consultation. CEDESAM will responsible to implementation of forest establishment and
management, including organizing technical training and consultation and monitoring the actual GHG
removals by sinks and leakage, if it would be found, in the project activity, and to reporting the results to the
Climate Change Provision Office. The Office will be responsible for drafting the monitoring report
(verification report) under consultation of technical expert group, which will consist of a member of JIFPRO,
CATIE and ANAM.

B.4.4. Name of person/entity determining the monitoring methodology:
>> Name of person/entity;

JIFPRO

Tokunori Mori, xxxxx@jifpro.or.jp

Climate Change Provision Office

Edgar Salinas, xxxxx@anam.gob.pa

CEDESAM

Bolivar Jaén Lara, xxxxx@yahoo.com



SECTION C. Estimation net anthropogenic GHG removals by sinks:

C.1. Formulae used:

>> The formulae presented in the Section I11.B, I11.C, and I11.E of the simplified baseline and monitoring
methodology for small-scale A/R CDM project activity are used for the estimation of net anthropogenic GHG
removals by sinks, detailed below.

C.1.1. Description of formulae used for estimation of the actual net GHG removals by sinks due to the
project activity within the project boundary:

>> The carbon stocks at the starting date of the project activity are the same as the projection of the baseline
net GHG removals by sinks at time zero, t=0. For all other years, the carbon stocks within the project
boundary at time t, (N() can be calculated as follows:

Ny = Z(Nagi + Nawi) >Ai (C-1)
Nag = Ty ><0.5 (C-2)
Ny = Ty <R >0.5 (C-3)
T = SV(y ><BEF ><WD (C-4)
where
Nagi carbon stocks in above-ground biomass at time t of stratum i under the project scenario, (t
C/ha)
Ne carbon stocks in below-ground biomass at time t of stratum i under the project scenario, (t
C/ha)
A project activity area of stratum i, (ha)
T above-ground biomass at time t under the project scenario, (t dm/ha)
R root to shoot ratio, (dimensionless)
0.5 carbon fraction of dry matter, (t C/t dm)
SV stem volume at time t for the project scenario, (m*/ha)
WD basic wood density, (t dm/m®)
BEF biomass expansion factor (over bark) from stem volume to total volume, (dimensionless)

The default values of R, WD, BEF, carbon fraction are as follows;

R =0.23 for conifer plantation in Table 3A.1.8 of IPCC GPG for LULUCF
WD = 0.51 for P. caribaea in Table 3A.9-2 of IPCC GPG for LULUCF

BEF = 1.2 for tropical pines in Table 3A.1-10 of IPCC GPG for LULUCF
Carbon fraction of dry matter = 0.5 as default value of IPCC GPG for LULUCF

C.1.2. Description of formulae used to estimate leakage due to the project activity, where required, for
the applicable project category in appendix B of the simplified modalities and procedures for
small-scale A/R CDM project activities under CDM:

>> Both the percentage of families/households of the community involved in or affected by the proposed



small-scale A/R CDM project activity displaced due to the project activity and the percentage of total
production of main crops and grazing of farm animals within the boundary displaced due to the project
activity are zero. If they would have occurred at the monitoring times, they should have lower than 10% of the
actual net GHG removals by sinks.

N,O emission from nitrogen application is estimated to be less than 10% of the actual net removals by sinks.

Therefore,

Lo=0 (C-5)
where
Ly Leakage attributable to the project activity within the boundary at time t, (t C)

C.1.3. Description of formulae used to estimate net anthropogenic GHG removals by sinks, for all
applicable project categories in appendix B of the simplified modalities and procedures for small-scale
A/R CDM project activity under CDM:

>> The net anthropogenic GHG removals by sinks, expressed as temporary, certified emission reduction
(tCERs) at the year of verification tv are calculated as follows:

tCERw) = (Nw) — By — L) ><44/12 (C-6)
where
CER() tCER emitted at time of verification tv, (t COe)

Nw) carbon stocks in the living biomass pools within the project boundary at time of
verification tv under project scenario, (t C)

=) carbon stocks in the living biomass pools within the project boundary at time of
verification tv that would have occurred in the absence of the project activity, (t C)

Law) leakage attributable to the project activity within the project boundary at time of
verification tv, (t C)

tv year of verification

44/12 conversion factor from C to CO, equivalent (t CO,/t C), (dimensionless)

C.2. Estimation of the actual net GHG removals by sinks:
>> Local stem volume equation (C-8) is used to estimate the biomass stock change achieved by the proposed
small-scale A/R CDM project activity, assuming that the curve can apply to all strata; They are:

SVip = NTqy >V (C-7)
LogV(y = 0.1585 + (-6.6869/A) (C-8)
NTy = 1108.8 >A- %197 (C-9)

where:

SV stem volume per hectare at time t, (m*/ha)

Vi stem volume of a tree at time t, (m*/a tree)

NT number of tree per hectare at time t, (number of tree/ha)

A Age of stand (year)

The equation C-8 was derived from local inventories of P. caribaea forests in Veraguas and Coclé Provinces



by CEDESAM and JICA team (Lara et al. 2002)° and the equation C-9° was calculated from the inventory of
P. caribaea plantation at 21" Century Forest in 2006.

Estimated stem volume per hectare at time t, SV, of the proposed project is shown in Table C-1 using above
equations (C-7  C-9). Then, above-ground biomass, T, was calculated by the equation C-4 and carbon stocks
per hectare of above-ground and below-ground biomass at time t stratum i were calculated by the equations
C-2 and C-3, respectively. These values were shown in Table C-1. The carbon stock of the pine trees in each
sub-stratum (planted year) and total carbon stock N within the proposed project boundary was calculated by
C-1 equation. These values were shown in Table C-2.

The GHG emissions by the sinks due to the proposed project activity were zero as described in the Section
B.3.1. Therefore, the actual net GHG removals in the proposed small-scale A/R CDM project activity were
determined as follow;

Actual net GHG removals = Ny > 44/12 (t CO2elyr) (C-10)
The carbon stocks for project scenario at the starting time of the project activity (t=0) are same as for the
estimation of the baseline net GHG removals by sinks at t=0. Therefore, the estimated actual net GHG
removals by sinks within the proposed project boundary over the 30-year-crediting period are listed in Table

C-2.

Table C-1 Estimation of carbon stocks per hectare

Year | Stem volume | Above-ground | C stock of C stock of Carbon stock
per hectare biomass above- ground below-ground | of a tree
(m*/ha) (t dm/ha) biomass biomass (t dm/ha)

(t dm/ha) (tdm/ha)
A B C D E

5Lara, B. J., Cruz, O. de la, Takano, K., and Ikemoto, N. (2002) Plantaciones Forestales —
Estudios, Ensayos y Demostraciones—, CEMARE (Centro para el Desarrollo Sostenible),
Panama, p.84-94

6 Mori, T. (2006) Experimental equation of tree number and age for the pine forest in 21st
Century Forest. unpublished data
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30

0.000
0.000
0.632
7.589
25.864
53.443
86.125
120.533
154.543
186.987
317.302
245.284
270.930
294.340
315.666
335.079
352.750
368.847
383.523
396.919
409.161
420.365
430.632
440.053
448.709
456.672
464.007
470.771
477.015
482.786
488.123

0.0
0.0
0.4
4.6
15.8
32.7
52.7
73.8
94.6
114.4
133.0
150.1
165.8
180.1
193.2
205.1
2159
225.7
234.7
2429
250.4
257.3
263.5
269.3
274.6
279.5
284.0
288.1
291.9
295.5
298.7

0.0
0.0
0.2
2.3
7.9
16.4
26.4
36.9
47.3
57.2
66.5
75.1
82.9
90.1
96.6
102.5
107.9
1129
117.4
121.5
125.2
128.6
131.8
134.7
137.3
139.7
142.0
1441
146.0
147.7
1494

0.0

0.0

0.0

0.5

1.8

3.8

6.1

8.5
10.9
13.2
15.3
17.3
19.1
20.7
22.2
23.6
24.8
26.0
27.0
27.9
28.8
29.6
30.3
31.0
31.6
32.1
32.7
33.1
33.6
34.0
34.4

0.0
0.0
0.2
2.9
9.7
20.1
324
45.4
58.2
70.4
81.8
92.3
102.0
110.8
118.8
126.1
132.8
138.8
1444
1494
154.0
158.2
162.1
165.6
168.9
171.9
174.6
177.2
1795
181.7
183.7

A: equation C-7, B: equation C-4, C: equation C-3, D: equation C-2, E: C+D

Table C-2 Estimated carbon stock and actual net GHG removals by sink

Carbon stock of the pine trees

in sub-strata of planted year

(tC)

Total carbon stock
in the project  (t
C)

Actual net GHG
removals by sinks
(t CO2lyr)

Year

2007

2008

2009

2007+2008+2009

(100ha)




(35ha) (35ha) (30ha) (100ha) equation C-10
2007 153* - - 153* -561.0*
2008 0.0 153* - 153* -561.0*
2009 8.3 0.0 131* 122.7* -449.9*
2010 100.0 8.3 0.0 108.3 366.6
2011 340.7 100.0 7.1 447.8 1,244.9
2012 704.0 340.7 85.7 1130.4 2,502.9
2013 1,134.6 704.0 292.0 2130.6 3,667.4
2014 1,587.8 1,134.6 603.4 3325.8 4,382.4
2015 2,035.8 1,587.8 9725 4596.1 4,657.8
2016 2,463.2 2,035.8 1,361.0 5860.1 4,634.4
2017 2,862.6 2,463.2 1,745.0 7070.8 4,439.5
2018 3,231.2 2,862.6 2,111.3 8205.1 4,159.1
2019 3,569.0 3,231.2 2,453.6 9253.9 3,845.4
2020 3,877.4 3,569.0 2,769.6 10,216.1 3,528.0
2021 4,158.4 3,877.4 3,059.2 11,095.0 3,222.6
2022 4,414.1 4,158.4 3,323.5 11,896.0 2,937.0
2023 4,646.9 4,414.1 3,564.3 12,625.3 2,674.2
2024 4,858.9 4,646.9 3,783.5 13,289.3 2,434.8
2025 5,052.3 4,858.9 3,983.0 13,894.2 2,218.0
2026 5,228.7 5,052.3 4,164.8 14,445.8 2,022.4
2027 5,390.0 5,228.7 4,330.5 14,949.2 1,846.0
2028 5,537.6 5,390.0 4,481.8 15,409.4 1,687.1
2029 5,672.8 5,537.6 4,620.0 15,830.4 1,543.9
2030 5,797.0 5,672.8 4,746.5 16,216.3 1,414.8
2031 5,911.0 5,797.0 4,862.4 16,570.4 1,298.2
2032 6,015.9 5,911.0 4,968.8 16,895.7 1,192.8
2033 6,112.5 6,015.9 5,066.6 17,194.9 1,097.3
2034 6,201.6 6,112.5 5,156.5 17,470.6 1,010.7
2035 6,283.9 6,201.6 5,239.3 17,724.8 932.0
2036 6,359.9 6,283.9 5,315.7 17,959.4 860.4
2037 6,430.2 6,359.9 5,386.2 18,176.2 795.1

Note: Minus sign indicates the source while plus indicates the sink
* Values based on the data in Table C-3 (e.g., 153 x 44/12=561.0)

C.3. Estimated baseline net GHG removals by sinks:
>> There are no tree species within the project boundary. The estimated above ground biomass of grass in the

baseline scenario at the start of the project activity is as follow:
By= 2 (Bawi+Begi) ><Ai
BA(t) = M(t)xo.S

(C-12)
(C-13)




BB(t) = M(t) >R x0.5 (C'l4)
Where

B carbon stocks in the grass biomass pools within the project boundary at time 0 in the absence of
the project activity, (t C)

Bai carbon stocks in above-ground biomass at time 0 of stratum i in the absence of the project activity,
(t C/ha)

Ba(i carbon stocks in below-ground biomass at time 0 of stratum i in the absence of the project activity,
(t C/ha)

A project activity area of stratum i, (ha)

M above-ground grass biomass at time 0 in the absence of the project activity, (t dm/ha)

R root to shoot ratio, (dimensionless)

0.5 carbon fraction of dry matter, t C/t dm

Table C-3 Estimated baseline net carbon stocks and GHG removals by sinks

Above-ground grass biomass at time 0, M) = 3.36 (t dm/ha)

Carbon stock in above-ground biomass at time 0, Ba) = 3.36><0.5 = 1.68 (t C/ha)

Carbon stock in below-ground biomass at time 0, Bg() = 3.36><1.6(R*)><0.5 = 2.69 (t C/ha)

Baseline carbon stocks in stratum at time 0, B(g) = 1.68+2.69 = 4.37 (t C/ha)

Baseline net GHG removals = 0 (t COy/ha)
Baseline carbon stock in Baseline carbon Baseline net GHG removals in
sub-stratum of planted year stock in project sub-stratum of planted year (t
(tClyr) (tClyr) CO.lyr)

Strata 2007 2008 2009 2007 2008 2009

(years)

Planted area 35ha 35ha 30ha 100ha 35ha 35ha 30ha
2007 153 - - 153 0 - -
2008 153 153 - 306 0 0 -
2009 153 153 131 437 0 0
2010 153 153 131 437 0 0
2037 153 153 131 437 0 0 0

* R=1.6 based from Table 3.4.3 in IPCC-GPG for tropical humid grasslands

The grass vegetation at the start time of the proposed project activity is one stratum of Sporobolus poiretii
grass and is steady state because it has kept for long years more than 30 years. Based on the approved baseline
and monitoring methodology for small-scale A/R CDM project activity, as significant changes of carbon
stocks in grasslands are not expected to occur in absence of the propose project activity, the baseline carbon
stocks in the carbon pools is constant at the level of the existing carbon stock measured at the start of the
project activity. Therefore, baseline net GHG removals by sinks shall be zero.



C.4. Estimated leakage:
>> The leakage is set as zero as the activity displacement will be zero. (See Section B.2 and Section F.2.)

Synthetic chemical fertilizer with nitrogen content around 10% will be applied: 100g for a fruit tree and 50g
for a pine tree. If additional fertilization will be needed for fruit trees, 100g of synthetic fertilizer and 5009
(dry weight equivalent) of organic composts (about 3% of nitrogen) would be additionally applied for a fruit
tree at second and fourth years after planting. In order to demonstrate that the leakage of N,O emissions due
to nitrogen application is less than 20% of the anthropogenic CO, removals by sinks, the direct N,O
emissions from the fertilization were estimated using method presented in IPCC GPG for LULUCF:

Nzodirect_NfertiIizer = Fy<EF >44/28 =310 (C-15)
Fn = (Nsn x(l Fr_sn) + Non x(l Fr_on)) (C'16)
where

N2Ouirect ntertilizer  the direct N,O emission as a result of nitrogen application within the project boundary, (t

CO,-elyr)

EF emission factor for emissions from N input, (t NoO/t N input)

Fn mass of synthetic fertilizer nitrogen applied adjusted for volatilization as NH3 and NO,,
(t N/yr)

Nen mass of synthetic fertilizer nitrogen applied, (t N/yr)

Non mass of organic fertilizer nitrogen applied, (t N/yr)

Fr sn the fraction that volatilize as NH3 and NOy for synthetic fertilizers, (dimensionless)

Fr or the fraction that volatilize as NH3 and NOy for organic fertilizers, (dimensionless)

44/14 ration of molecular weight of N,O and nitrogen, dimensionless

310 Global Warming Potential for N,O (valid for the first commitment peRiod)

The default values of these in IPCC GPG for LULUCF are as follows;
EF =1.25% of applied N, F; 5, =0.1, and F; o, = 0.2

Total applied nitrogen in the project area was about 736kg from synthetic fertilizer and 90kg from organic
fertilizer. Therefore, the direct N,O emissions have been estimated to be 44.7 t CO,-e in total, which is
negligible.

C.5. The sum of C.2 minus C.3 minus C.4 representing the net anthropogenic GHG removals by sinks
of the proposed small-scale A/R CDM project activity:

>> The sum of C.2 minus C.3 minus C.4 indicates that net anthropogenic GHG removals by sinks as a result
of the proposed small-scale A/R CDM project activity is anticipated to be around 65,043 tones of CO,
equivalent during the crediting period (between December 2007 and December 2037) as indicated in the
Table C-4 and Fig. C-1. They are 2,542 t CO,-¢ by the year 2012 and 24,324 t CO,-e by the year 2017. The
detail changes of C.2, C3, and C.4 are indicated in Table C-5 below.

Table C-4 Estimates of net anthropogenic GHG removals by sinks



Year | Annual net | Cumulative net | Year | Annual net | Cumulative net
anthropogenic anthropogenic GHG anthropogenic anthropogenic GHG
GHG removals by | removals by sinks GHG removals by | removals by sinks
sinks (tCOz-e) sinks (tCOz-e)
(t CO,-elyr) (t CO,-elyr)
2007 -561.0 -561.0 2023 2,674.2 44,690.3
2008 -561.0 -1,122.0 2024 2,434.8 47,125.1
2009 -449.9 -1,571.9 2025 2,218.0 49,343.1
2010 366.6 -1,205.3 2026 2,022.4 51,365.5
2011 1,244.9 39.6 2027 1,846.0 53,2115
2012 2,502.9 2,542.5 2028 1,687.1 54,898.6
2013 3,667.4 6,209.9 2029 1,543.9 56,442.5
2014 4,382.4 10,592.3 2030 1,414.8 57,857.3
2015 4,657.8 15,250.1 2031 1,298.2 59,155.5
2016 4,634.4 19,884.5 2032 1,192.8 60,348.3
2017 4,439.5 24,324.0 2033 1,097.3 61,445.6
2018 4,159.1 28,483.1 2034 1,010.7 62,456.3
2019 3,845.4 32,3285 2035 932.0 63,388.3
2020 3,528.0 35,856.5 2036 860.4 64,248.7
2021 3,222.6 39,079.1 2037 795.1 65,043.8
2022 2,937.0 42,016.1
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Fig. C-1 Ex ante estimated annual and cumulative net anthropogenic GHG removals by sinks

C.6. Table providing values obtained when applying formulae above:

>> See Table C-5 below.




Table C-5 Estimation of actual and baseline net GHG removals, leakage, and anthropogenic

GHG removals by sinks

Estimation of actual | Estimation of baseline | Estimation of leakage | Estimation of net

net GHG removals | net GHG removals by | (t CO,-e/yr) anthropogenic GHG

by sinks(t CO,-e/yr) | sinks removals by sinks  (t

(t CO,-elyr) CO,-elyr)
A B C D=A-B-C

2007 -561.0 0 0 -561.0
2008 -561.0 0 0 -561.0
2009 -449.9 0 0 -449.9
2010 366.6 0 0 366.6
2011 1,244.9 0 0 12449
2012 2,502.9 0 0 2502.9
2013 3,667.4 0 0 3667.4
2014 4,382.4 0 0 4382.4
2015 4,657.8 0 0 4657.8
2016 4,634.4 0 0 4634.4
2017 4,439.5 0 0 4439.5
2018 4,159.1 0 0 4159.1
2019 3,845.4 0 0 3845.4
2020 3,528.0 0 0 3528.0
2021 3,222.6 0 0 3222.6
2022 2,937.0 0 0 2937.0
2023 2,674.2 0 0 2674.2
2024 2,434.8 0 0 2434.8
2025 2,218.0 0 0 2218.0
2026 2,022.4 0 0 2022.4
2027 1,846.0 0 0 1846.0
2028 1,687.1 0 0 1687.1
2029 1,543.9 0 0 1543.9
2030 1,414.8 0 0 1414.8
2031 1,298.2 0 0 1298.2
2032 1,192.8 0 0 1192.8
2033 1,097.3 0 0 1097.3
2034 1,010.7 0 0 1010.7
2035 932.0 0 0 932.0
2036 860.4 0 0 860.4
2037 795.1 0 0 795.1




SECTION D. Environmental impacts of the proposed small-scale A/R CDM project activity:

>> Through establishing 100ha of P. caribaea plantation and 20ha of fruit planting area, the proposed
small-scale A/R CDM project activity will provide the following environmental benefits.

Soil erosion control:
The soil in the project area is covered by sea sedimentation from old volcanic deposition and consists of sandy
particles. The hilly grassland is easily subjected heavy soil erosion by strong rainfall in the tropics. Therefore,
the forest restoration will improve surface soil conservation.

Biodiversity improvement:
The proposed project area is covered mostly a single grass species, Sporobolus poiretii, and likely poor in
fauna and flora diversity. If the forest could not restore artificially, this conditions would continue for ever.
There are P. caribaea plantations from 10- to 28-year-old at the hills in Loma Larga Community near the
proposed project site. These pine forests have very species rich and dense shrub community under their
canopy, indicating to high biodiversity in fauna and flora. Therefore, restoration of forest is key factor to
recover the richness of biodiversity in the proposed project area.

Improvement of water reserving capacity:

The 21% Century Forest area has strong dry season from January to April with monthly rainfall less than
50mm. The project area is water reservoir area of the streams of the Quebrada Majogual and a small tributary
from the Quebrada Faralloncita that are upper tributary of the Rio Farallon River. The River is used as
irrigation for agriculture land as well as water for villagers’ living. However, the capacity of grassland as
water reservoir is generally low compared with that of forests. It is expected that pine forest of the project area
will play a role of water reservoir during the dry season.

Risk analysis and countermeasures:
Fire and pest risks:

The fire and pest are the potential risks of the proposed small-scale A/R CDM project activity. However, the
project plan designs to alleviate these risk through technical and awareness training to local farmers and
communities, strengthening of patrolling and monitoring, as well as building the fire break belt. The stream of
Quebrada Majogual and the fruit cultivation zone (Fig. A-3) should also work effectively as fire break zone.
Generally speaking, young trees of P. caribaea have no serious pests and diseases in the Central America zone,
although protective works may be needed for Citrus fruit trees in order to get good fruit production.

Site preparation:
The slashing of the grass for site preparation will be done at the narrow line with about 1m width along the
contour in order to minimize the soil erosion. The weeding after pine planting will be done the same manner.
Also planting density of pine tree is low density, 3m><3m (1111 trees per hectare) and size of planting hole is
about 30cm in diameter. All works for site preparation, tree planting, and weeding will be done by man
powers using hand tools. This means the impact of planting to the soil and vegetation will be small and have
minor negative impacts to the original site conditions.

Fertilization:
Fertilizer in the proposed project activity will be applied at the amount of minimum level within the planting
hole, so that the potential risks of the fertilization of chemical fertilizer can be reduced to minimum.
None of these risks and/or negative impacts are considered to be significant.



D.1. If any negative impact is considered significant by the project participants or the host Party, a
statement that project participants have undertaken an environmental impact assessment, in
accordance with the procedures required by the host Party, including conclusions and all references to
support documentation:

>> No significant negative impacts have been identified, because the careful chose of techniques for tree
planting adopted in the proposed small-scale A/R CDM project activity as described above. For examples of
the techniques are avoidance of slash and burn, overall tillage, spatial arrangement of planting trees, leaving
the shrubs at the foot of hill or along the stream, etc.

SECTION E. Socio-economic impacts of the proposed small-scale A/R CDM project activity:

>> Agriculture is main source of income for Roma community that is nearest community to the project area
and the farmers in the community become implementation group of the proposed project activity. However,
production in the community is very low and the mean annual income (GDI) per capita in the community is
about US$ 500, which is about one seventh of the national mean GDI, US$ 3,500. Coclé Province, together
with Veraguas Province, belongs to low income province and Roma community belongs lowest income
community in Coclé Province.

The lowest labor payment is US$ 250 per month in this province.

To maximize the socio-economic benefit, the reforestation design was prepared with a participatory approach.
PRA methods were adopted in interviewing and consulting with farmer households in the Roma community
and surrounding communities to understand the local farmers preferences, wishes and concerns, so that the
proposed small-scale A/R CDM project activity would better respond to their desires for livelihood
development and local environments. Farmers would decide the final contractual production arrangement as
they like, such as shareholding arrangement between participated farmers and CEDESAM of ANAM. It is
expected 40 farmers in Roma community will benefit from the proposed project directly. The main
socio-economic benefits of the project include:

Income generation: According to the contractual arrangement between farmer group and CEDESAM, the
farmers will obtain income from the fruits and the pine wood timber shared after finishing the crediting period
by offering their labors for forest establishment and management. The farmers will also get the wages for the
works to raise the seedlings and to establish forest for the first three years after project start.

Utilization of minor forest products: The farmers can freely use the minor forest products like dead woods,
shrubs, and medicinal plants growing at pine forest floor.

Technical training: Interview with local farmers indicated that local farmer are usually short of access to
quality seed sources and luck of skills for producing high quality seedlings and for successful tree planting, as
well as for protecting planted trees from being subject to fire, pest and disease attack. This is one of the
barriers of local communities in planting trees on their own lands as well as the luck of fund. In the proposed
small-scale A/R CDM project activity will offer the chance for farmers to learn these techniques in the well
organized training schedules by the CEDESAM which has professional forestry training courses.

Potential socio-economic risks and countermeasures




Cultural resources: There are no cultural relics and/or cultural reserves and also no local social gatherings
or other spiritual activities in the proposed project site, thus the proposed project activities will not affect to
the normal above activities of the local people.

Ethnic minority groups: There are no ethnic minority groups in Roma community and surrounding
communities.

Economic risks: The potential risks will be poor management of the plantation established under the
proposed small-scale A/R CDM project, which may induce forest fire with high possibility and would result
in project failure. The poor management would induce no harvesting of pine woods that may largest loss for
farmers and ANAM as well as replacement of tCER from the proposed small-scale A/R CDM project activity.
The pests and diseases for fruit trees also possible risk to induce loss of farmers benefit, although it is no
relation to the carbon sequestration.

E.2. If any negative impact is considered significant by the project participants or the host Party, a
statement that project participants have undertaken a socioeconomic impact assessment, in accordance
with the procedures required by the host Party, including conclusions and all references to support
documentation:

>> There is no negative impact that is considered significant by the project participants or the host party.

SECTION F. Stakeholder’ comments:

F.1. Brief description of how comments by local stakeholders have been invited and compiled:

>> Comments by stakeholders have been invited using PRA methodology. All villagers involved were

investigated, specifically the PRA including following processes:

(1) Distribution of leaflet. A project leaflet has been prepared with the brief introduction of the project
objective, main activities, benefits and potential risk, as well as the modalities and procedures of the SSC
A/R CDM project activity. The leaflet was distributed to the proposed project community, Roma, and
surrounding communities before PRA process, and was explained during the PRA process.

(2) Seminar of farmers. To get comprehensive information of the historic and current situation and existing
problems in local communities, as well as to understand the need and desire of local farmers, a meeting
of farmers is held in communities. Main topics include, especially:

Introduction of the project objective, main activities, benefits and potential risk, as well as the
modalities and procedures of the SSC A/R CDM project activity;

Introduction of the objectives, task, methods, and main activities of the forest management and
monitoring, and how the local communities to involve in the activities.

Election of farmers’ representatives who will directly participate in the forest management and
monitoring activities. The representatives shall include some proportion of women.

Question and discussion.

Separate seminars of technical subjects for fire control, fruit cultivation, forest tending method and
monitoring method would be held if necessary.

(3) Participating survey: For representatives of the farmers group;




Mapping of land use plan in the proposed project and boundary confirmation.

Current social-economic information, including population, income and source, fuel wood collection,
farming and grazing activities etc.

Events in community: Events related to the community life, natural resource management in
community, if there is historical land use in the proposed project site at not present time but before
being used by the Amy Troops by interviewing with elder persons.

(4) Questionnaire: Questionnaire forms were developed and will distribute among different stakeholders,
including farmer households, communities, local governments and their forest section, private sectors
and NGOs related to the proposed small-scale A/R CDM project activity, etc. The results will be
analyzed in order to understand the local socio-economic profiles, land-use, and land management
ways of out side the 21% Century Forest, income and resources, technical know-how, favorable
planting tree species, technical and financial barriers, needs and desires of farmers, etc. This analysis
will be done by the ways of participation from relevant stakeholders.

(5) Semi-structure interview: It is implemented that group interview for nursery practices, land preparation,
tree planting, fire control, fruit cultivation, co-working for monitoring and management, etc. and
interview for representatives, elder people, and women group in relation to the above socio-economic
respects.

F.2. Summary of the comments received:
>> Comments from local farmers, stakeholders related, etc. will be collect in the next year.

F.3. Report on how due account was taken of any comments received:
>> The comments received from the PRA survey will be fully taken into account.



Annex 1
CONTACT INFORMATION ON PARTICIPANTS IN THE PROPOSED SMALL-SCALE A/R CDM
PROJECT ACTIVITY

Organization:

Sustainable Environment Development Center (CEDESAM)

Street/P.O. Box: >

City/Town: Rio Hato
State/Region: Coclé Province
Postfix/ZIP: >

Country: Republic of Panama
Telephone: +507 993-35xx

Fax: +507 993-35xx
E-mail >

URL >

Represented by:

Bolivar Jaén Lara

Title: Coordinator

Salutation: Mr.

Last Name: Lara

Middle Name: Jaén

First Name Bolivar

Department: National Authority of Environment

Annex 2

INFORMATION REGARDING PUBLIC FUNDING
No funding will be used from Official Development Assistance.
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