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1 Introduction

INFAPRO is a forest rehabilitation project in Sabah, Malaysia, aiming at the additional sequestration of
CO, from the atmosphere, established by Face the Future and Yayasan Sabah. This Monitoring Report
describes the results of project monitoring in the period from 1 January 2007 up to and including 31
December 2010 for the purpose of the verification of the GHG emission reductions and project
implementation, in line with the requirements of the Verified Carbon Standard. The Monitoring Report
is based on the Monitoring Plan provided in the VCS Project Document for INFAPRO version 1.0.

2 Net CO, equivalent emissions in the baseline scenario

The net emissions in the baseline scenario is calculated with equation (2) from the methodology:

vk Mpg

ACy, = Z Z (ACREL,i,t + Actree—exist,i,t )+ GH GBSL—E,t
=1 =l

The parameter ACgg i+ is quantified in PD section 4.2. Relogging in the baseline scenario only occurs
once in the Crediting Period, in year 2007.

The parameters AC;ree-exist,,t IS monitored, see section 2.1.

The parameter GHGgs, £+ is quantified in PD section 4.2 and is only determined once, as it represents
the emissions from relogging.

Table 2.1 presents the outcome of equation (2) for the monitoring period 2007 - 2010.

Table 2.1 Carbon stock changes and GHG emissions in the baseline scenario in 2007 - 2010.

Project Year (t) 2007 2008 2009 2010 Total
ACgs; tCO,-e - 875,767 165,051 165,051 165,051 -380,615
Open Canopy | ACgegit tCO,-eflyr | - - - - -

forest type ACtrecexistit | tCOy-€fyr | - 15,256 15,256 15,256 45,767
Pioneer ACgeLit tCO,-efyr | -47,335 - - - -47,335
dominated ACirecexistit | tCOefyr | - 120,729 120,729 120,729 362,186
forest type

Remnant / ACge it tCO,-efyr | -113,853 - - - -113,853
Pioneer ACirecexistit | tCOefyr | - 29,066 29,066 29,066 87,199
forest type

GHGgs) £t tCO,-efyr | -714,580 - - - -714,580

2.1 Monitoring of carbon stock changes in existing vegetation in the baseline (ACyee.exist,it)

Regrowth of existing tree vegetation in the baseline (AC; ee-exist,it) is conservatively estimated as the
regrowth of the pre-relogged residual forest applied to the entire area of the stratum, despite any
relogging in the stratum. It is measured in plots established in the untreated areas (i.e. not treated
with silvicultural techniques) within the Project Area or in areas adjacent to it. These plots have been
measured in 2007 and 2010. The plots measured in 2007 were remeasured in 2010 and some additional




plots were measured to obtain a better estimate of the tree carbon stocks. In order to increase the
precision level of the estimates for 2010 and also in order to obtain a better distribution of plots over
the Project Area, an extra number of 18 plots was measured in 2011 in the untreated area. The data of
these plots are conservatively included in the calculation of tree carbon stocks in year 2010. The trees
measured in these new plots in 2011 are assumed to have grown larger than in 2010, because growth
does take place in the baseline scenario. The corresponding higher carbons stocks result into an
overestimation of the 2010 carbon stocks in the baseline.

Equation (21) of the methodology is applied to quantify the carbon stock changes due to regrowth in
the baseline:

AC = A, ¥ ZS: AC

j=1

tree—exist,i,t tree—exist, j,it

Following the methodology, the calculation of parameter AC;ree.exist, it is based on the same procedure
as for ACagg,i¢ in section 3.2.1in the Monitoring Report. This does already include the calculation of
carbon stock changes for the total area per stratum (A; ), in equation (37) and it will therefore not be
repeated as in equation (21). The same procedure also already accounts for summing all the tree
species j per stratum in equation (39). Therefore, the results of the carbon stock changes in existing
tree vegetation in the baseline, as presented in table 2.1.2.3 in section 2.1.2, represent the values of
parameter ACi ce.exist,i t-

2.1.1 Area of baseline strata (A;)

The area (A;+) in which baseline regrowth takes place, is equal to the cumulative area that has been
treated up to that year. This Monitoring Report only includes the stratum of rehabilitation period 1993 -
2000. The area per stratum is shown in table 3.2.1.2. The A;; is based on the compartments surveyed in the
field, which represents the total area across all strata in rehabilitation period 1993 - 2000. The strata of
the forest types within this area are determined based on classification of an aerial photo - see section
4.2.2 of the PD.

2.1.2 Changes in the carbon stocks in existing tree vegetation in the baseline (ACyee-exist,j,it)

Both above-ground and below-ground carbon stocks are included in the calculation of ACi ee.exist jit, @s in
equation (22) from the methodology:
AC

=AC +AC

tree—exist, j,i,t tree—exist—AB, j,it tree—exist—BB, j,i,t

The parameter AC;ree.exist-a5,j,, is determined following the method as for ACagg,;+ in section 3.2.1.
Therefore the calculation of this parameter is provided in section 3.2.1 - see tables 3.2.1.1 and 3.2.1.2.
The results of the final step of the calculation of AC;rec.exist-a8,;,t» based on equation (37) from the

methodology, are presented in the table 2.1.2.1.



Table 2.1.2.1 Net carbon stock changes in above-ground biomass of existing tree vegetation in the

baseline scenario (ACiree-exist-as,jit) in 2007 — 2010 of the rehabilitation area 1993 - 2000.

Project Year (t) Open Canopy | Pioneer dominated | Remnant/Pioneer | Total
tCO,/yr tCO,/yr tCO,/yr tCO,/yr

2007 - - - -

2008 13,039 103,187 24,843 141,069

2009 13,039 103,187 24,843 141,069

2010 13,039 103,187 24,843 141,069

Total 39,117 309,561 74,529 423,207

The parameter AC;ree.exist-88,;,¢ IS determined following the method as for ACgcg ;¢ in section 3.2.2. The
results are presented in table 2.1.2.2.

Table 2.1.2.2 Net carbon stock changes in below-ground biomass of existing tree vegetation in the

baseline scenario (AC; ee.exist.s8,,it) iN 2007 — 2010 of the rehabilitation area 1993 - 2000.

Project Year (t) Open Canopy | Pioneer dominated | Remnant/Pioneer | Total
tCO,/yr tCO,/yr tCO,/yr tCO,/yr

2007 - - - -

2008 2,217 17,542 4,223 23,982

2009 2,217 17,542 4,223 23,982

2010 2,217 17,542 4,223 23,982

Total 6,650 52,625 12,670 71,945

The sum of ACiree-exist-ag,j,,t aNd ACtrec-exist-85,j,,» following equation (22), is presented in table 2.1.2.3.

Table 2.1.2.3 Changes in the carbon stocks in existing tree vegetation in the baseline (ACicc-exist,j,it) i

2007 - 2010 of the rehabilitation area 1993 - 2000.

Project Year (t) Open Canopy | Pioneer dominated | Remnant /Pioneer | Total
tCO,/yr tCO,/yr tCO,/yr tCO,/yr

2007 - - - -

2008 15,256 120,729 29,066 165,051

2009 15,256 120,729 29,066 165,051

2010 15,256 120,729 29,066 165,051

Total 45,767 362,186 87,199 495,152

3 Monitoring of project carbon stock changes and GHG emissions

3.1 Net CO2 equivalent emissions in the with-project scenario (ACyyps)

The net CO2 equivalent emissions in the with-project scenario is expressed in parameter ACyps and is
determined following equation (35) from the methodology:

t* Myps

ACyps = Z ZACP,i,r + GHGWPS—E,t

=1 i=1




The parameter AGp 1, representing the net carbon stock changes due to forest regrowth and silvicultural
interventions, is quantified in section 3.2.

The parameter GHGyps ¢+, representing the GHG emissions relating to project implementation, is
quantified in section 3.3.

The strata i included in this Monitoring Report are the forest types Open Canopy, Pioneer dominated
and Remnant [ Pioneer, combined with the rehabilitation period 1993 - 2000. The rehabilitation
periods 2003 — 2004 and 2007 — 2009 are excluded from the Monitoring Report.

Table 3.1.1 Net CO, equivalent emissions in the with-project scenario for 2007 - 2010, summarized over
all forest types of rehabilitation stratum 1993 — 2000.

Monitoring period ACwps ZACp,i’t GHGWPS-E,t
tCO,-efyr tCO,-efyr tCO,-efyr
2007 - 2010 325,390 327,912 2,522

3.2 Net carbon stock changes due to forest regrowth and silvicultural interventions (ACp ;)

The net carbon stock change due to forest regrowth and silvicultural interventions in the with-project
scenario is calculated based on equation (36) from the methodology:

AGp¢+ = ACacs)it + ACgea)it + ACpw,it + ACwp,it — Eiomassloss,i t
The parameters ACpw;;t, ACwp,i,t aNd Epiomassioss,i,t are not quantified (see PD section 4.3.1).

The parameter ACygg,it, representing the net carbon stock changes in above-ground tree biomass, is
quantified in section 3.2.1.

The parameter ACggs i 1, representing the net carbon stock changes in below-ground tree biomass, is
quantified in section 3.2.2.

Table 3.2.1 Net carbon stock changes in the with-project scenario in 2007 - 2010, summarized over all
forest types of rehabilitation stratum 1993 - 2000.

Project Year (t) ACp; ACucg,it ACgcz,i ¢
tCO,-efyr tCO,/yr tCO,/yr

2007 - - -

2008 109,304 93,422 15,882

2009 109,304 93,422 15,882

2010 109,304 93,422 15,882

Total 327,912 280,266 47,645

3.2.1 Net carbon stock changes in above-ground tree biomass (ACacs,; )

The quantification of the net carbon stock changes in above-ground tree biomass is based on sample
plots measured in the strata of the treated Project Area — see the Monitoring Plan in the PD (sections
3.4.2.1and 3.4.2.2 of the PD). An inventory of the plots, a so-called carbon monitoring campaign, was



carried out in 2007 and 2010. In order to increase the precision level of carbon stocks per stratum and
to obtain a better distribution of plots over the Project Area, 18 additional plots were measured in 2011
in untreated parts of the Project Area. The map 3.2.1.1 shows the location of the monitoring plots in
the Project Area - this includes plots measured in the treated and untreated area. The map also shows
monitoring plots in the area rehabilitated after 2000, but the results of the these plots are not
included in this Monitoring Report. The plots measured in 2011 are not on the map. In this Monitoring
Report only the stratum of rehabilitation period 1993 - 2000 is taken into account. This rehabilitation
period consists of the three forest type strata Open Canopy, Pioneer dominated forest type and
Remnant / Pioneer forest type. The relative size of the forest type strata is based on the aerial photo
classification of the areas treated in the period 1993 — 2000 (see section 4.2.2 of the PD).

Map 3.2.1.1 Location of monitoring plots in the treated and untreated area in INFAPRO.
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The determination of the carbon stocks in the strata of the with-project scenario is based on the step-
wise approach in INFAPRO’s Monitoring Plan (PD section 3.4.2.3). This approach combines the BEF
method (for trees >= 10 cm DBH) and the allometric equation method (for trees <= 10 cm DBH). All the



data from the inventory plots referred to in the steps below, including all the calculations, are
provided in separate spreadsheets: ‘Infapro inventory data 2007 for Monitoring report 2010’, ‘Infapro
inventory data 2010 for Monitoring report 2010’ and ‘Infapro monitoring report data 2007-2010
summarized’.

Step 1: The Diameter at Breast Height (DBH) is measured for trees with DBH >= 5 cm in monitoring
plots.

Step 2: For trees with DBH >= 10 cm, the height and volume of each tree is calculated with volume
equations that are specific for 15 species groups. The input variable is DBH in centimetres. For small
trees (5-10 cm DBH) an equation from Pinard (1995) is used that has been specifically developed for
small trees in a nearby area of the same forest type. See Monitoring Plan for the equations (PD section

3.4.2.3).
Step 3: For trees with DBH >= 10 cm a BEF of 1.895 is selected.

Step 4: For trees with DBH < 10 cm the dry weight of trees is converted to carbon stock based on the
carbon fraction of 0.5. The stem volume of trees with DBH >= 10 cm is converted into carbon stocks of
above-ground tree biomass via the basic wood density, the BEF and the carbon fraction, based on
equation (38) from the methodology:

Cacsyljisp,t = Vijisp,t x Dj x BEFj x CF;

Step 5: The carbon stock in all trees per species and in all species is summed up to provide one single
value per sample plot of the above-ground tree carbon stock, based on equation (39) from the
methodology:

SWPS N/vi.SP

St
CAGB,i,sp,r CAGB,l,j,i,sp,r

—_
~

J= =1

Step 6: The mean carbon stock in above-ground tree biomass per stratum is calculated with an
equation for weighted means. In addition to the initial sampling in a buffer area along the road, new
plots have been measured in the core area (i.e. beyond the buffer area). In order to account for the
difference in sampling intensity in the buffer area and the core area, the plots in these respective areas
have been given a specific weight, for each stratum. The following equations are applied:

1 T
Cacpic =77 CacrisptWap.i
W
L

sp=1
With:
]
Wim D e
sp=1



The parameter wq, ; represents the weight of plot sp in stratum i, and the parameter W;is the sum of
plot weights per stratum. In addition, the parameter Cx¢s i+ is multiplied with a factor 5 in order to scale
the plot value up to a per hectare value. The size of each plot is 0.2 ha and therefore the scaling factor
is 1/0.2, which is 5.

Table 3.2.1.1 shows the outcome of the calculation of parameter Cacg,; ¢

Table 3.2.1.1 Above-ground carbon stock in trees in stratum i at year t.

Stratum i Year t Cacs,i, (tC/ha) Ait(ha)
Untreated area: Open Canopy 2007 14.3 415
Pioneer dominated 2007 65.4 5,160
Remnant / Pioneer 2007 109.9 3,526
Open Canopy 2010 40.0 415
Pioneer dominated 2010 81.8 5,160
Remnant / Pioneer 2010 15.7 3,526
Rehabilitation period Open Canopy 2007 74.9 415
1993-2000 Pioneer dominated 2007 117.2 5,160
Remnant / Pioneer 2007 154.7 3,526
Open Canopy 2010 67.3 415
Pioneer dominated 2010 124.4 5,160
Remnant / Pioneer 2010 166.7 3,526

Based on equation (37) from the methodology the net carbon stock change in above-ground tree
biomass per stratum in year 2010 is calculated:

ACacs,it = Ait X (Cacs)it — Cacs,ie) X 44/12 [ T

Where:

Parameter | Description Unit

ACacs,it Net carbon stock change in above-ground tree biomass in stratum | t CO,-e
jatyeart

Cacs,it Carbon stock in above-ground tree biomass in stratum i at year t t Cha”

t 1,2, 3... t* years elapsed since the start of the project activity

I 1, 2, 3 ... Myps strata in the with-project scenario

44/12 Ratio of molecular weights of CO, and carbon t CO,et

At Area of stratum i at yeart ha

T Number of years between monitoring times t,,,and tp,.,

The parameters Caggit and A; are provided in table 3.2.1.1. Excluded from A, are the 30 meter wide strips
along each side of the roads within the strata of rehabilitation year 1993 — 2000. The number of years



between the monitoring campaigns in 2007 and 2010 is 3 years. The results of equation (37) are provided

in table 3.2.1.2. The results for the untreated area are presented in section 2.1.2.

Table 3.2.1.2 Net carbon stock changes in above-ground tree biomass (ACacs,;¢) in 2007 - 2010 for
rehabilitation period 1993 - 2000.

Project Year (t) Open Canopy | Pioneer dominated | Remnant/Pioneer | Total
tCO,/yr tCO,/yr tCO,/yr tCO,/yr

2007 - - - -

2008 -3,871 45,713 51,580 93,422

2009 -3,871 45,713 51,580 93,422

2010 -3,871 45,713 51,580 93,422

Total -11,613 137,139 154,741 280,266

3.2.2 Net carbon stock changes in below-ground tree biomass (ACggs,;t)

The net carbon stock change in below-ground tree biomass is based on the above-ground tree biomass

multiplied with the root:shoot ratio, as in equation (42) of the methodology:

ACBGB,i,t = ACAGB,i,t x R;

The parameter ACxgs,+ is quantified in section 3.2.1 above.

The root:shoot ratio R; selected for INAPRO is 1.17 — see section 3.3 of the PD.

Table 3.2.2.1 Net carbon stock changes in below-ground tree biomass (4Cscg,;) in 2007 — 2010 for
rehabilitation period 1993 - 2000.

Project Year (t) Open Canopy | Pioneer dominated | Remnant/Pioneer | Total
tCO,/yr tCO,/yr tCO,/yr tCO,/yr

2007 - - - -

2008 -658 7,771 8,769 15,882

2009 -658 7,771 8,769 15,882

2010 -658 7,771 8,769 15,882

Total -1,974 23,314 26,306 47,645

3.3 Project GHG emissions (GHGyps,¢)

The emissions related to project implementation (GHGwps.¢,¢) involve the following sources:

1. Combustion of fuel for transport and electricity generation (section 3.3.1);
International and domestic flights of project staff, advisors and auditors (section 3.3.2);
Clearing of forest for the establishment of project infrastructure (section 3.3.3);

2.
3.
4

Felling of trees for road maintenance and associated GHG emissions for the use of machinery
(section 3.3.4).
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Table 3.3.1 Project GHG emissions (GHGwps.¢,¢) for 2007 — 2010.

Project year t Trans./Electr. Flights 2 s B e GHGwps. ¢
tCO,-efyr tCO,/yr tCO,-efyr tCO,-efyr tCO,-efyr

2007 364 10 - 233 607

2008 433 10 - 233 676

2009 364 10 - 233 607

2010 390 10 - 233 633

Total 1,551 40.1 931 2,522

3.3.1 Combustion of fuel for transport and electricity generating

The annual fuel consumption for transport and electricity generation is multiplied by the emission
factor for fuel (EFfyer), which is 2.9 tCO,-e/kL. The table 3.3.1.1 presents the annual fuel consumption in
the period 2007 - 2010 and the associated GHG emissions. The annual fuel consumption is based on
records from the project.

Table 3.3.1.1 Combustion of fuel for transport and electricity generation.

Project year t Fuel consumption Fuel GHG emissions
kL/yr tCO,-efyr

2007 125.656 364

2008 149.346 433

2009 125.499 364

2010 134.439 390

Total 534.94 1,551

3.3.2 Flights

The emissions from flights related to project implementation are calculated with the help of the online
International Civil Aviation Organization (ICAO) Carbon Emissions Calculator. As no records have been
maintained for the number of flights for the period 2007 — 2010, a conservative estimation is made -

see table 3.3.2.1.

Table 3.3.2.1 Flight emissions for 2007 — 2010.

Project year t Domestic flights International flights
Number Emissions (tCO,/yr) Number Emissions (tCO,/yr)
2007 24 2.2 4 7.8
2008 24 2.2 4 7.8
2009 24 2.2 4 7.8
2010 24 2.2 4 7.8
Total 96 8.9 16 31.2

3.3.3 Clearing of forest for the establishment of project infrastructure

No forest has been cleared in the period 2007 — 2010 for the establishment of infrastructure.
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3.3.4 Road maintenance

GHG emissions associated with road maintenance are from grading and the occasional felling of trees.
Tree felling occurs at parts of roads that remain very wet after rains: trees along the road are felled to
allow the sun to reach and dry the road surface. The GHG emissions from road maintenance are
calculated with equation (24) of the methodology:

Eclearing,t = Ebiomass,t + Efe”ing,t + Egrading,t

The emissions from road maintenance are presented in table 3.3.4.1. The individual parameters of
equation (24) are quantified below.

Table 3.3.4.1 GHG emissions from road maintenance for the period 2007 - 2010.

Proiect year t Eclearing,t Ebiomass,t Efelling,t Egrading,t
tCO,-efyr tCO,-efyr tCO,-efyr tCO,-efyr

2007 233 179.7 0.45 52.6
2008 233 179.7 0.45 52.6
2009 233 179.7 0.45 52.6
2010 233 179.7 0.45 52.6
Total 931 719 1.8 210.5
Egrading,t

The parameter Egqqing,: applies to road maintenance only — not taking into account tree felling. The
GHG emissions from road maintenance are based on equation (27) of the methodology:

Egrading,t = chrader x EFfuel x Ainfrastructure,t

The fuel consumption for grading (FCgrader) is 2.52 kL/ha. The fuel emission factor (EFs) is 2.9 tCO,-e/kL.
No records of the length of annual maintained roads are available for the period 2007 - 2010.
Therefore, the annual length of roads to be maintained is conservatively estimated (i.e.
overestimated) at 12,000 meter, with a width of 6 meter. The Ajnfrastructure,t iS 7.2 ha. Egrading,t is then
calculated as 52.6 tCO,-e/yr for the period 2007 - 2010.

Ebiomass,t

The parameter Epjomass,: applies only to the felling of trees and is calculated based on equation (25)
from the methodology:

Ebiomass,t = Chiomass % Ainfrastructure,t x (44/12)
Chiomass is equal to the area weighted Cgs; pre, Which is 81.7 tC/ha (see section 4.2.3 of the PD).

Ainfrastructure,t is determined based on the following conservative assumptions. Less than 5% of the roads
require roadside felling up to 5 meter at each side of the road. As the annual length of maintained
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roads is 12,000 meter, the Ajpfrastructure,« IS €qual to 0.6 ha/yr. Therefore, Epiomass,: is equal to 179.7 tCO,-
eflyr.

Efelling,t

The parameter Egjing : applies only to the felling of trees and is calculated based on equation (26) from
the methodology:

Efe”ing,t = Fcequip x EFfueI x Vinfrastructure,t

EFfuer is 2.9 tCO,-e/kL and FCequip is 0.00128 KL/M’. The Vinfrastructure,¢ is calculated as the average
commercial wood volume per hectare of the cleared forest stands, multiplied with the Aingrastructure e OF
0.6 ha/yr. The average commercial wood volume per hectare is 201.5 m>/ha, which is based on the
inventory data used for the calculation of Cgg pre. Therefore, Vingrastructure ¢ is 121 m’/yr. Then Efeliing ¢ IS 0.45
tCO,-efyr.

4 Quantifying GHG emission reductions and removal enhancements

4.1 Total net GHG emission reductions

The total net benefits that result from the project activity is calculated with equation (48) from the
methodology:

ACm = ACgs, — ACwps — ACk

ACgs; and ACyps are quantified in chapters 2 and 3 of the Monitoring Report. ACk is quantified in the PD.
Table 4.1.1 presents a summary of ACgy for the period 2007 — 2010. A more detailed overview is in Annex I.

Table 4.1.1 Summary of total net GHG emission reductions for 2007 — 2010 (ACiy).

Project Year ACirm
Annual Cumulative
tCO,-e tCO,-e
2007 | 810,686 810,686
2008 | -56,423 754,263
2009 | -56,354 697,909
2010 | -56,380 641,529

4.2 Uncertainty assessment

The net GHG emissions reductions (ACy) are corrected for uncertainty based on equation (49) of the
methodology:

Cirv ErrROR = \/Uncertainty BSLZ + Uncertainty wp52
Where Uncertaintygs, represents the total uncertainty in the baseline scenario and Uncertaintyps

represents the total uncertainty in the with-project scenario, which are quantified in the sections
below. Uncertaintygs, is 16.1% and Uncertaintyps is 7.4%. Therefore Cigp.error is 17.7%.
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4.2.1 Total uncertainty in the baseline scenario

The uncertainty in the baseline scenario is expressed for parameter Ciee.exist,it- The uncertainty across
combined strata for Ciree-exist,i ¢ is calculated with the revised equation (2) from the tool VT0003:

(UBSL,I X EBSL,I )+ (UBSL,Z X EBSL,Z ) + "'(UBSL,MBSL X EBSL,MBS,_ )

Uncertaint =
Vs Epg +Egg ot Ey

Where:

Uncertaintygs, Total uncertainty in baseline scenario; %

Usgs,i Uncertainty in baseline scenario in stratum i; %

Egsy i Sum of combined carbon stocks and GHG
sources (e.g. trees, down dead wood, etc.) in
stratum i (1,2...n represent different carbon
pools and/or GHG sources) multiplied by the
area of stratum i (A;) in the baseline case; t CO,-
e

/ 1, 2, 3 ...Mys strata in the baseline scenario

The parameter Ejg; ; is calculated as the mean value of Cyree-exist,it (in tC/plot) multiplied with a factor 5
to go to a per hectare value, and then multiplied with the area per stratum (A;). The A, follows from
section 2.1.1. The parameter Ugs, ; is calculated per stratum by dividing the 90% confidence interval by
the mean value of Ciree.exist,i ¢ (in tC/plot). The corresponding standard deviation is calculated over the
measured plot values of Ciree.exist,it- The 90% confidence interval is calculated based on the standard
deviation and the t-value for n-1 plots per stratum. Therefore, Uncertaintygs, is 17.7% for the inventory
data from 2007 — see table 4.2.1.1. The Uncertaintygs, for the inventory data from 2010 is 14.5%- see
table 4.2.1.2. Only one single value of Ciry error can be used in the equation (51) for calculating the
number of Verified Carbon Units. Therefore the average value of Uncertaintygs, for the monitoring
events 2007 and 2010 is used as input to calculate Cgy_grror in equation (49).

Table 4.2.1.1 Uncertainty in the baseline scenario for Ciree.exist,,: for the monitoring event in 2007.

Open Pioneer Remnant
Canopy dominated | Pioneer
A; Ha 415 5,160 3,526
Ctree-exist,it tC/plot 2.9 13.1 22.0
Epst,i t COy-¢ 5,955 337,556 387,480
Standard deviation tC 3.2 6.0 10.1
Number of plots 5 17 28
90% confidence tC 3.1 2.5 3.3
interval
UssL,i % 107 19 15
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Table 4.2.1.2 Uncertainty in the baseline scenario for Ciree.exist,i,t for the monitoring event in 2010.

Open Pioneer Remnant
Canopy dominated | Pioneer
A ha 415 5,160 3,526
Ciree-exist it tC/plot 8.0 16.4 23.1
Epsr.i t CO,-¢ 16,623 421,981 407,806
Standard deviation tC 5.0 8.1 10.8
Number of plots 19 26 44
90% confidence tC 2.0 2.7 2.7
interval
UssLi % 25 17 12

4.2.2 Total uncertainty in the with-project scenario

The uncertainty in the with-project scenario concerns the parameters Cacg i+ and Cggg,i¢- NO uncertainty
is quantified for Epiomassioss,t» Decause the value of this parameter is zero within the monitoring period
2007 —2010. Cggp,;+ is calculated as Cagg ;,: multiplied with the root:shoot ratio of 0.17, and is a function
of Cagg,it- The uncertainty for Cggg ;¢ is therefore equal to the uncertainty for Cags i, and can be omitted
from the calculation of the total uncertainty in the with-project scenario (Uncertaintyps).
Uncertaintyyes is calculated for Cacs ¢« based on the revised equation (4) from the tool VT0003:

(UWPS,I X EWPS,I )+ (UWPS PR EWPs,z ) + "'(UWPS My X EWPS M ypg )

Uncertaint =
Jwrs Eyps + Eyps pon¥ By

Where:

Uncertaintyyps Total uncertainty in project scenario; %

Uwes,i Uncertainty in project scenario in stratum i; %

Ewps,i Sum of combined carbon stocks, GHG sources
and leakage emission types (e.g. trees, down
dead wood, etc.) in stratum i (1,2...n represent
different carbon pools and/or GHG sources)
multiplied by the area of stratum i (4)) in the
with-project case; t CO,-e

i 1, 2, 3 ..My strata in the project scenario

The parameter Eys; is calculated as the mean value of Cagg,i¢ (in tC/plot) multiplied with a factor 5 to
go to a per hectare value, and then multiplied with the area per stratum (A;). The A, follows from
section 3.2.1. The parameter Uyps,; is calculated per stratum by dividing the 90% confidence interval by
the mean value of Cagg,; (in tC/plot). The corresponding standard deviation is calculated over the
measured plot values of Cags i +. The 90% confidence interval is calculated based on the standard
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deviation and the t-value for n-1 plots per stratum. Therefore, Uncertaintyps is 8.1% for the inventory
data from 2007 - see table 4.2.2.1. The Uncertaintys for the inventory data from 2010 is 6.7%- see
table 4.2.2.2. Only one single value of Cirw grror can be used in the equation (51) for calculating the
number of Verified Carbon Units. Therefore the average value of Uncertaintyps for the monitoring
events 2007 and 2010 is used as input to calculate Gy _grror in equation (49), which is 7.4%.

Table 4.2.2.1 Uncertainty in the with-project scenario for Cxgg;+ for the monitoring event in 2007.

Open Pioneer Remnant /
Canopy dominated Pioneer
A ha 415 5,160 3,526
Cacs,it tC/plot 15.0 23.4 30.9
Ewps,i tCOy-e 31,119 604,593 545,649
Standard deviation tC 9.2 10.4 15.6
Number of plots 26 81 132
90% confidence tC 3.1 1.9 2.3
interval
Uwes,i % 21 8 7

Table 4.2.2.2 Uncertainty in the with-project scenario for Csgs i+ for the monitoring event in 2010.

Open Pioneer Remnant /
Canopy dominated Pioneer
A ha 415 5,160 3,526
Cagait tC/plot 13.5 24.9 33.3
Ewps,; t CO,-e 36,613 720,871 652,817
Standard deviation tC 10.9 9.4 14.4
Number of plots 32 94 148
90% confidence tC 3.3 1.6 2.0
interval
Uweps,i % 24 6 6

4.3 Calculation of VCU’s

The number of Verified Carbon Units is calculated for the monitoring period 1 January 2007 up to and
including 31 December 2010 with the following equation (51):

100- CIFM_ERROR
100

VCu,, = (ACIFMJZ _ACIFM,II)X — Bufferwitholding,

Ciem_error is only included in the equation if it is larger than 10%. In this Monitoring Report Cieu grror is
calculated as 17.7% in section 4.2. The uncertainty of 17.7% is related to data collected for assessing
carbon stock changes in the with-project and baseline situation, which is applicable to the years 2008 -
2010. The number of VCU’s for 2007 is not based on these data, because it represents the year of the
first monitoring event. The VCU’s in 2007 relate to emissions from relogging, for which no uncertainty
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could be determined - instead a conservative approach has been applied. Therefore, the Cy grror is
applied to the years 2008 - 2010, and not 2007 — see table 4.3.1.

The parameter Bufferwithholdingy, is calculated as the buffer percentage times the net change in the
project’s carbon stocks. The net change in carbon stocks is reflected in the following parameters:
- ACp (net carbon stock change in the with-project scenario) minus the ACiee.exist (changes in
carbon stocks in existing tree vegetation in the baseline);
- ACgg (net carbon stock change due to relogging in the baseline);
- Ebiomassioss,t (€missions due to the removal of biomass for relogging infrastructure) - this is the
only parameter within GHGgs,+ (greenhouse gas emissions as a result of relogging) that
reflects changes in carbon stocks.

The buffer percentage is determined at 10% in the report ‘Non-Permanence Risk Assessment INFAPRO
version 1.0’. The value of ACp is 109,304 tCO,-e/year for 2008 — 2010, MiNus AC; e exist Of 165,051 tCO,-
ef/year, resulting into a net value of -55,747. The value of ACgg is 161,188 tCO,-e in 2007 and for
Ebiomassioss,¢ it is 691,999 tCO,-e in 2007, which is 853,187 tCO,-e in total. The size of Bufferwithholding:, is
therefore 102,043 tCO,-e for the period 2007 - 2010.

Table 4.3.1 Calculation of Verified Carbon Units for 2007 - 2010.

Project Year ACim CiFM ERROR Bufferwithholding; | VCU;
Annual Cumulative
tCO,-efyr tCO,-e % % tCO,-efyr
2007 | 810,686 810,686 - 10% | 85,319 725,367
2008 | -56,423 754,263 17.7% 10% | 5,575 71,989
2009 | 56,354 697,909 17.7% 10% | 5,575 71,904
2010 | -56,380 641,529 17.7% 10% | 5,575 -71,934
Total 102,043 509,540

In summary, the total amount of emission reductions within the monitoring period is 641,529 (i.e.
ACiw). The number of emission reductions that need to be subtracted because of uncertainty
(Cirm_error) is 29,946. The Bufferwithholding in total is 102,043 VCU’s (as explained above — NB the
Bufferwithholding is only calculated over changes in carbon stocks and not over emissions from
sources). The total number of VCU’s for the monitoring period 2007 - 2010 is therefore 509,540.

5. QA/QC procedures for monitoring carbon stock changes and GHG emissions
5.1 QA/QC general

Training

Training of monitoring staff for the campaign in 2007 took place from 9 — 13 July 2007. The Field-Map
technology was already introduced to INFAPRO staff in 2002. Therefore, training included re-training
of those who were already familiar with Field-Map and first-time training for those who had no
experience with the measurement technology. Remeasurement of selected plots took place in the
week of 23 — 30 July 2007. At the end of this week the staff was retrained based on the results of the
measurement checks.
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The monitoring staff was trained on the inventory procedures in the period 18 — 28 January 2010 prior
to the start of the campaign in 2010. A new item in the training in 2010 was on repeated measurement
of plots, because for the first time monitoring plots were remeasured. Extra focus in the training in
2010 was on DBH measurement in order to ensure a good standard of these type of measurements.
DBH is a key input parameter for the calculation of carbon stocks. A training logbook for the campaign
in 2010 is provided in IFER’s report on the monitoring campaign (IFER, 2010).

SOP
Standard Operation Procedures for the carbon monitoring campaign have been written in 2010 by
IFER in cooperation with INFAPRO (IFER, 2010b). The SOP include procedures for all monitoring steps.
Specific procedures are provided for plots that are measured for the first time and for plots that are
re-measured. The main items in the SOP are:

- Navigating to the plot centre

- Fixing (first measurement) or finding (re-measurement) the plot centre

- Measuring and describing trees

- Describing other parameters of the plot

- Checking the database

- Creating data back-up

The SOP contains rules for how DBH measurements are taken in specific circumstances, e.g. on steep
slopes, for slanted trees and for trees with buttresses. The SOP is written in English and in Bahasa
Malaysia to make sure that the inventory team members have a good understanding of the
procedures. The procedures are described following a step-wise approach, where steps are
accompanied with specific pictures or screenshots. The content of the SOP is in line with the content
of the monitoring training sessions.

Software

Field-Map software is used for the collection of inventory data. The Field-Map project (i.e. database
structure) that has been developed for INFAPRO works with look-up lists for field data entry. This
helps in minimizing input errors and makes sure that input data is standardized. Other items in the
design of the Field-Map project that contribute to the quality of the data collection are:

a. Dependency checks are included: conditional lookup lists shorten the choice for
subordinate variables.
The species lookup list only contains species that occur in the Project Area.

¢. Awarning is given by Field-Map if a value is out of reasonable bounds. The inventory team
member is given the opportunity to check the value and correct it if applicable.

d. Field-Map gives a warning if a tree is located outside of the plot boundary.

e. After completion of each plot, an automatic software check is run to see whether any
input variables are missing (e.g. DBH or species name).

f. Thereis an option to switch on a measurement wizard that guides the operator of the
field computer through the measurement steps.

During data processing data checks are performed with the help of SQL queries.

Quality control through plot remeasurement
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In the monitoring campaign in 2007 a limited number of plots was remeasured. In the beginning of the
campaign 6 plots were remeasured by the field campaign external supervisor. The purpose of the
remeasurement was not to quantify the measurement error, but to improve the measurement skills of
the team members in the beginning of the monitoring campaign.

Quality control measurements in 2010 were much more intensive: 10% of the plots measured in 2010
were remeasured. As reported by IFER (2010) the difference between data collected by field teams
and checking teams expressed in tons of carbon per plot ranges from -18% up to +37%, where checking
data are considered to be at 100%. The mean absolute difference is -0.01 tC/plot and mean relative
difference is 1.38%.

5.2 Roles and responsibilities

The staff involved in the monitoring campaigns in 2007 and 2010 is presented in table 5.2.1. Per
position the people involved in the campaign are mentioned. The responsibilities of each position are
described in the Monitoring Plan of the PD. Sometimes the same person is mentioned in several
positions, e.g. when someone is Equipment operator and Tree ID man and is able to combine those
activities.

Table 5.2.1 Staff involved in the monitoring campaigns in 2007 and 2010.

Position Staff
Campaign 2007 Campaign 2010
Carbon monitoring Martijn Snoep (Face the Future) | Martijn Snoep (Face the Future)
manager
Campaign leader Dr. Martin Cerny (IFER) Dr. Martin Cerny (IFER)
Field campaign leader Dr. Yap Sau Wai (YS) Dr. Yap Sau Wai (YS)
Field campaign external Radek Russ (IFER) Petr Vopenka (IFER)
supervisor
Data analyst Radek Russ (IFER) Radek Russ (IFER)
Campaign local supervisor | Jaludin Abun (INFAPRO) Jaludin Abun (INFAPRO)
QC officer NA Marfa Belén Herrera (Profafor)
Field campaign leader Fairy Dasun (YS) Jenifer Chua (YS)
assistant
Equipment operator Asni bin Bulot (INFAPRO) Asni bin Bulot (INFAPRO)
Magat Japar (INFAPRO) Mubhari Mujin (INFAPRO)
Hasrin Parasin (INFAPRO) Rasit Abdul (INFAPRO)
Rasit Abdul (INFAPRO) Nazri Josip (INFAPRO)
Dingley Baung (INFAPRO)
Team leader Asni bin Bulot (INFAPRO) Asni bin Bulot (INFAPRO)
Magat Japar (INFAPRO) Mubhari Mujin (INFAPRO)
Nazri Josip (Luasong)
Tree ID man Rasit Abdul (INFAPRO) Asni bin Bulot (INFAPRO)
Muhammed Juhanis (INFAPRO) | Muhammed Juhanis (INFAPRO)
Madani Samad (INFAPRO) Rasit Abdul (INFAPRO)
Jeffrey Amin (INFAPRO) Jeffrey Amin (INFAPRO)
Mohd Yusuf Didin (INFAPRO)
Ramsing Amdil (INFAPRO)
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Poleman

Bennis Baring (INFAPRO)
Ramsing Amdil (INFAPRO)
Mohd Fakran Samsualam
(INFAPRO)

Mohd Yusuf Didin (INFAPRO)
Roland Lawkan (INFAPRO)
Robinson Rustin (INFAPRO)

Muhammed Juhanis (INFAPRO)
Samad Gubin (INIKEA)

Bennis Baring (INFAPRO)
Suparsan M. Zanoil (INFAPRO)
Hazalley Ali (Taliwas)

Jeffrey Amin (INFAPRO)

Denny Boy Jinol Lee (Taliwas)
Rosli Meging (INIKEA)

Wahirin Maris (INFAPRO)
Mohd Yusuf Didin (INFAPRO)
Ramsing Amdil (INFAPRO)
Ahmad Satur (INFAPRO)

Mohd Termimi Matusin (INIKEA)

5.3 Monitoring equipment

Field-Map equipment was used for both the inventories in 2007 and 2010. Field-Map is a computer

aided measurement technology, developed by the Czech company IFER. For more information on the

technology used, see the report by IFER (2010) on the carbon monitoring campaign in 2010 in INFAPRO
or the website www.ifer.cz. For INFAPRO the Antilope hardware set was used. This set is composed of
a laser rangefinder Impulse or ForestPro, an electronic compass MapStar, a GPS (Garmin or Trimble), a
Hammerhead computer and accessories. The main hardware parts used in the monitoring campaign in
INFAPRO in 2010 are listed in table 5.3.1. Further details on hardware accessories are provided in IFER’s

monitoring campaign report (IFER, 2010).
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Table 5.3.1 Main hardware parts of Field-Map monitoring equipment used in INFAPRO monitoring
(Source: IFER, 2010).

Description Manufacturer | SN Note

Hammerhead HH3 monochrome DRS 018196 water resistant (IP66), 10 inch
display

Hammerhead Extreme DRS 050952 water resistant (IP66), 10 inch
display

Hammerhead HH3 monochrome DRS 29236 water resistant (IP66), 10 inch
display

Laser Rangefinder Impulse 200 LR LaserTech 07523 waterproof (IP§7), typical

distance accuracy 3-5cm,
inclination accuracy 1°, range up
to 575 m

Laser Forest Pro LaserTech 109566 waterproof (IP67), typical
distance accuracy 3-5cm,
inclination accuracy 1°, range up
to 575 m

Laser Rangefinder Impulse 200 LR LaserTech 07524 waterproof (IPG7), typical
distance accuracy 3-5cm,
inclination accuracy 1°, range up
to 575 m

Electronic compass MapStar LaserTech co02101 water resistant (IP54), azimuth
accuracy 0.3°

Electronic compass MapStar LaserTech C001545 water resistant (IP54), azimuth
accuracy 0.3°

Electronic compass MapStar LaserTech C001552 | water resistant (IP54), azimuth
accuracy 0.3°

Scope for measurement of remote diameters | IFER typical accuracy 3%
Scope for measurement of remote diameters | IFER 30106 typical accuracy 3%
Scope for measurement of remote diameters | IFER 20039 typical accuracy 3%
GPS Pathfinder Power Trimble 224048548 | water resistant
GPS Garmin 60Cx Garmin waterproof (IPX7)
GPS Garmin 60CSx Garmin waterproof (IPX7)

The electronic compasses have been demagnetized before the start of the campaigns with a MapStar
Field Degausser. The compasses were calibrated daily in the field during the campaign. Guidance for
calibration is provided in the Standard Operation Procedures for the monitoring campaign. The other
electronic devices did not need on site calibration. New diameter measurement tapes were used in the
campaign in order to avoid errors from stretching due to frequent use.

5.4 Data archiving

During the monitoring campaign a daily back-up of the measurement data was stored on the field
computers itself and if possible on the INFAPRO office computer. When measuring remote plots, the
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monitoring teams had to camp in the field and were not able to return to the INFAPRO office on a
daily basis for transferring a backup to the office computer. Data were further sent to the CEMD office
in Kota Kinabalu each two weeks. Back-ups of the monitoring data were made at least twice during
the monitoring campaign on the computer of the field campaign external advisor. The processed data
are stored on the computer of the data analyst (IFER office, Czech Republic) and on the computer of
the carbon monitoring manager at the Face the Future office in the Netherlands. A copy of the final
database is with the field campaign leader, in the CEMD office in Kota Kinabalu.

The spreadsheets for calculating the net carbon stock changes and GHG emissions and the Monitoring
Plan are saved at the office of Face the Future in the Netherlands, at the CEMD office in Kota Kinabalu
and the INFAPRO office.

Records related to project emissions (see section 3.3) are available at the INFAPRO office.
6 Monitoring of project implementation
6.1 Monitoring of project boundary

The procedure for mapping of the project boundary is described in section 3.4.5.1 of the PD. An
overview of all the compartments within the Project Area that have been treated is provided in the
spreadsheet ‘Compartment list Infapro’. Areas that have been treated within the Project Area are
divided in Contract Areas, that correspond to the rehabilitation contracts that have been concluded
between Face the Future and Yayasan Sabah. The Contract Areas are further subdivided into
compartments, that vary in size from about 10 to 200 hectare and have an average size of 50 hectares.
In the initial phases the size of the compartments used to be larger than in the more recent phases of
the project. The map below shows the compartment areas in INFAPRO that have been established
until 2010.
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6.2 Monitoring of rehabilitation and management

The progress of the Project Activity in terms of the rehabilitation activities that have been
implemented are recorded in a general record book and in compartment-specific field record books
and in INFAPRO’s Quarterly Reports and Annual Reports. The records contain monitoring data on
seedling survival and on the following activities:

- Nursery management

- Compassing

- Climber cutting

- Ground truthing

- Seedling despatch

- Enrichment planting

- Maintenance

Records on the monitoring period 2007 — 2010 are provided in the Annual Reports 2007 — 2010.
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6.3 QA/QC procedures for monitoring of project implementation

A description of the units within INFAPRO responsible for monitoring the project boundaries and
project implementation is in PD section 3.4.5. The casual rangers are supervised by team leaders, while
the Head of Units are responsible for supervising the whole unit. The INFAPRO Manager is responsible
for overall project implementation. To check the quality of the fieldwork activities, regular joint
inspections are carried out with the INFAPRO Manager, the officers and the rangers. Standard
Operation Guidelines are available for the rehabilitation activities, the survival census and the
monitoring of the boundary.
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Annex | Total net GHG emission reductions for 2007 — 2010 (AC;gm).

1 12007 -161,188 | -161,188 -714,580 | -714,580 - - -607 | -607 64,475 | 64,475 96,713 | 96,713 713,973 | 713,973
2 12008 165,051 |3,863 - -714,580 | 109,304 | 109,304 -676 | -1,283 - 64,475 -55,747 | 40,966 -676 713,297
3 12009 165,051 | 168,913 - -714,580 [ 109,304 | 218,608 -607 | -1,890 - 64,475 -55,7471-14,781 -607 712,690
4 12010 165,051 |333,964 - -714,580 [ 109,304 | 327,912 -633 | -2,522 - 64,475 -55,7471-70,528 -633 712,057
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