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1 Description of Project:

1.1 Project title

INFAPRO Rehabilitation of logged-over dipterocaopest in Sabah, Malaysia

1.2 Type/Category of the project

IFM - LtHP
AFOLU Improved Forest Management. Conversion of [Rneductive to High Productive
Forest by climber cutting and enrichment planting prevention of unsustainable logging.

1.3 Estimated amount of emission reductions over the editing period
including project size:

It is estimated that project results into a netssioin reduction benefit of 4,140,409 t&©
within a Crediting Period of 30 years in a rehahiéd area of 25,000 hectares. This value is
not corrected for a non-permanence buffer.

1.4 A brief description of the project:

The project rehabilitates 25,000 ha of severelgémgover mixed dipterocarp rainforest in
Sabah, Malaysia and prevents relogging of the fanghis area. In the absence of the project
activity, the forest would be re-logged and woutdlycslowly recuperate due to the high
guantities of vines and climbing bamboos suppresitia remnant trees and the natural
regeneration process.

The project is called INFAPRO which is an acronymlfinoprise-Face Foundation
Rainforest Rehabilitation Project. INFAPRO is tlodlaborative project between Rakyat
Berjaya and Face the Future. Rakyat Berjaya isoresple for the field project, which
contains implementation and management of the tfoebabilitation activities. Face the
Future holds the carbon sequestration rights aresonsible for the carbon development
aspect of the project.

In 1992 Rakyat Berjaya and the Face Foundationgtbedecessor of Face the Future) signed
a contract with the objective of carbon sequesinaiirough the joint implementation of an
enrichment planting forestry project on Yayasana®&bnow largely logged-over concession,
in direct vicinity of the Danum Valley Conservatidmea. The resulting INFAPRO project is
a large-scale rainforest rehabilitation projectednat the rehabilitation of 25,000 ha of
heavily degraded logged-over rainforest. In doingtse project enables the sequestration of
large volumes of carbon dioxide from the atmosphtbies combating climate change.
INFAPRO is supported by the Government of SabahNMemorandum of Understanding
between the State of Sabah and Face.

The INFAPRO project is divided into two phases. Tihst is the implementation phase
which covers the first three years of each contadtis under the shared financial
responsibility of Face the Future and Rakyat Bexjactivities within this phase are
implemented by Rakyat Berjaya. The second phabe isubsequent management phase,
which covers the following 96 years, which is undesponsibility of Rakyat Berjaya. As a
whole, the project results in the prevention ofrskerm re-logging and rehabilation of a
severely degraded logged-over rainforest.
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Background and obijectives to the project

The logging of dipterocarp forests has traditionaltcounted for ca. 50 to 70% of Sabah's
state revenue (Sabah Forestry Department, 1986Jdbr to maintain the economic returns
derived from this sector, forest regeneration rbgsmanaged for sustainable yields. The high
densities of natural dipterocarp stands in Sabawgery et al., 1992) lead to extraction rates
of up to 120 mha'. However, this level of extraction results in gabbsial disturbance to the
residual stand (Nussbaum et al., 1993; Appanai&idland, 1990). In some areas the
residual stocking and seedling bank of timber s much reduced and natural
regeneration does not occur. Therefore, to mairnkeirspecies composition and commercial
value of these forests, artificial regenerationdse® be employed (Primack et al., 1987;
Appanah and Weinland, 1990) or, as this projeemploying, a combination of: climber
cutting, liberation thinning and enrichment plagtin

Image 1..1Typica| Ioging site, soméOyrs after gglng:raovey o the forest cover.

Enrichment planting of dipterocarp species fornesabre of INFAPRQO's project activities.
These techniques have been refined through apsscrch and experimentation. Additional
project activities include liberation, climber daff and intensive management to enhance the
growth of the residual forest matrix. Through lion and climber cutting INFAPRO
promotes the natural regeneration of dipterocaeglsegs and ecologically important fruit
species within logged-over rainforest. Silviculiuraatments are then used to encourage the
growth and survival of these seedlings. The inclusif indigenous fruit tree species within
planting and liberation activities serves to insethe biodiversity of the planting
compartments and to attract wildlife.

The core project activities and objectives of INFXP include:
» Conduct forest restoration and rehabilitation itedale logged forests for the purpose
of compensating C{emissions;
» Identify appropriate indigenous tree species faringhe rehabilitation of degraded
tropical forests;
» Achieve the above objectives on a cost efficiesidrand under circumstances that
are sociably acceptable; and
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» Conduct and refine forest restoration and rehabiitin as a strategy to sustain timber
and non timber values in perpetuity under regirhasare in accordance with
sustainable forest management.

1.5 Project location including geographic and physicainformation allowing
the unique identification and delineation of the spcific extent of the project:

INFAPRO is located in the Malaysian state of Satyalthe island Borneo, about 71
kilometres from the town Lahad Datu. It is situatedhe eastern part of the Yayasan Sabah
Concession in the Ulu Segama Forest Reserve ibahad Datu District (see map 1.5.1). The
Project Area is adjacent to Danum Valley Field @erabout 11 km from the INFAPRO
nursery. The coordinates of the INFAPRO nurseryaardp are 4°58'55"N and 117°51'25"E.
The following coordinates represent the most Narthe/estern, Southern and Eastern
extremes of the Project Area boundary:

North: 5°11'15"N & 117°49'50"E
South: 4°53'30"N & 117°52'55"E
East: 5°00'20"N & 117°58'10"E
West: 5°01'50"N & 117°41'50"E

Map 1.5.1Location of INAPRO Project Area within the Yayasaabah Concession Area
and the State Sabah.
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Climate

The climate is weakly influenced by two annual naorss. Annual rainfall in the area has
been recorded (by the Danum Valley Field Centrgverages 2,699 mm (station records,
1986 — 1992). The wettest period occurs in Janaadythe driest period in April. Mean daily
temperature at the field station is 26.7 °C (192D61), with a minimum of 25.7 °C and a
maximum of 27.7 °C.
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Topography and hydrology

The project site consists of largely rugged terveith some flat areas, with elevations
ranging up to 610 m. The Segama Valley is mosthliging and covered by wide patches of
alluvium while the higher lands are composed ditgous ridges.

About 65% of the area comprises slopes of 0° -ahsf about 25% of slopes between 15° -
25°. The remaining slopes are above 25°.

Only the Segama River drains the area. The draipatiern is roughly rectangular with the
rivers flowing to the east. The Segama River draitesthe Sulu Sea and is fed by numerous
tributaries of which among the major ones are Bigdyag and Bilong.

Geology and soils

The underlying geology of the Project Area is daméad by Cretaceous to Tertiary
sedimentary formations. The dominant rock typeschest, spilite and greywacke. Other
rocks that occur in varying proportions includergrdiorite, diorite and gabbro. These rock
types represent the oldest in Sabah.

Orthic and Chromic Luvisols, Eutric and Chromic @Gésols are the dominant soil types,
which are derived mainly from basic igneous rockthe Mentapok association. Also
occurring in significant proportions within the arare orthic Acrisols and Dystric Cambisols
of the Gumpal association. These soil units arevel@éifrom parent materials comprised of
sandstone, shale and assorted rock associatednaithtains and very high hills. Other soil
associations found within the area include Banghigh hills, slopes 15° - 25°), Tabin (high
hills, slopes above 25°%), Rumidi (low hills and miralts, slopes below 15°), Kretam
(moderate hills, slopes 10° - 20°) Malubok (moumsaabove 25°) and Bidu-bidu (mountains
and hills, slopes generally 25°).

Vegetation

The Project Area supports mixed dipterocarp fonggh high species diversity. The main
tree species amipterocarpusspp. (keruing)Pryobalanopsspp. (kapur)Hopea nutans
(giam),Hopeaspp. (selanganiopea nervosgselangan jangkangjopea sanga{gagil),
Parashoreaspp. (white serayaphoreaspp. (red and yellow seraya, selangan batatica
spp. (resak)Anisopteraspp. (pengiran)agathis dammarémengilan) Aquilaria malaccensis
(gaharu) Azadirachta excelsdimpaga/bawang-bawand)jalium spp (keranji)Diospyros
spp. (kayu malamkusideoxylon zwage(belian),Intsia palembanicgmerbau) Koompassia
excelsalmengaris)Koordersiodendron pinnatuifnanggu) Payenaspp. andPalaquiumspp.
(nyatoh),Scorodocarpus borneengisawang hutansindoraspp. (sepetir)Sympetalandra
borneesigmerbau lalat).

Under natural conditions, (i.e. without loggind)etcanopy has an average height of 40 m,
with emergents reaching up to 70 m. Stand dengdrasees greater than 60 cm diameter
vary between 15-20 trees per ha.

There does not appear to be any correlation betggeries distribution and soil
characteristics for most of the dipterocarps ofréggon. Floristic variations are probably
rather linked to biological factors such as frugtifruit dispersal, seed predation, regeneration
processes, and growth requirements during developrizeest structure and dynamics.
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Faunal diversity

Studies conducted on faunal diversity in Danum &iatkevealed that the area has a high
density and diversity of fauna in comparison withew parts of Malaysian Borneo.

Primal diversity is relatively rich, comprising @rang utanongo pygmaejsBorneo

gibbon Hylobates muellenred langurs, long-tailed and pig-tailed macagBesneo Pygmy
elephants (Elephas maximum) are common as welpapualation of Sumatran rhino
(Dicerorhinus sumatrengisTembadauBos javanicusoccur in the flatter areas together with
large populations of sambar de€efvus unicoloy, barking deerNluntiacus muntja@and
Muntiacus atherodg@smouse deefTfagulus javanica andTragulus napyy common
porcupine Kystix brachyurapand bearded pigs{is barbatus The most common large
omnivore is the Malayan sun beéfelarctos malayanys

Carnivore diversity includes the rare clouded ledpbay cat and flat-headed cat; the leopard
cat, marbled cat, bear cat, Malay badger, yellowated marten, banded Linsang and several
species of civet, small clawed and smooth otters.

Eight of the nine species of hornbill found in Beonoccur within the area, the most common
being the Rhinoceros hornbiB{ceros rhinocergs Others include the helmeted hornbill
(Buceros vigil, the bushy crested hornbilforrhinus galeritusand the white-crowned
hornbill (Aceros comatys

Monitor lizards (Varanus spp.) are common, as ararigty of snake species, including
cobras, pythons and vipers.

1.6 Duration of the project activity/crediting period:

The Project Start Date is 29 June 1992. The ratathih activities are carried out in several
subsequent rehabilitation contracts, each phassstmg of a specific number of hectares.
The duration of the contract is 99 years, calcdl&tem the start date of the first
rehabilitation contract. The end date of all thatcacts is the same as for the first contract
(i.e. 28 June 2091).

Monitoring of the project has been undertaken sihegproject’s start and validation and
verification has been previously achieved undetGheon Offset Verification Standard of
SGS. In the absence of broad internationally agreled and other voluntary standards, SGS
was the most robust AFOLU accounting and credpiragramme available at the time.
Carbon credits were issued periodically under {88 Standard until the $bf December,
2006. Since the introduction of the VCS AFOLU stambin 2007, our aim has been to
convert the INFAPRO project to a VCS compliantagtiand to generate VCUs from hence
forth. The project is not pursuing certificationregistration with any other GHG programme.

The Project Crediting Period Start Date is 1 Jan@a07.

The Crediting Period is 30 years: from 1 Janua§720 31 December 2036.

1.7 Conditions prior to project initiation:

The Project Area supports mixed dipterocarp fonggh a high species diversity. Under
natural conditions, i.e. without logging, the capdias an average height of up to 40 m, with

emergers reaching up to 70 m. Stand densitiesdes tbeyond 60 cm vary between 15 — 20
trees per ha (INFAPRO, 2001; Pinard, 1996). Animegy exercise conducted in 2000 and
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2001 by INFAPRO, indicated that the majority of tirea is in a relatively degraded
condition and in need of silvicultural interventiiFAPRO, 2001).

Since 1981 the Project Area has been logged unehedified Malaysian Uniform System on
an annual coupe basis (Moura-Costa et al., 1996),1992. Map 1.7.1 below shows the
logging coupes in INFAPRO. The conventional haingssystem was based on a minimum
harvesting diameter of 60 cm dbh (Chai, 1997 armhB&orestry Department, 1989, in
Pinard and Cropper, 2000). Two yarding systems wsed for logging within the Project
Area, i.e. high lead (cable yarding) and tractodiy®y. These methods resulted in very
different degrees and patterns of damage (INFAPRO1, Moura-Costa et al., 1996). The
use of high lead machines resulted in severe datoatpe residual stand along the yarding
corridor, with the intervened areas being lessudigtd. High lead yarding is generally
confined to terrain where tractors cannot workssagitorily. Tractor yarding led to a complex
mosaic of damage comprising severely degraded atedsas skid trails and log landings and
less disturbed remnant patches. As a result, aeptehe area consists of patches of
secondary forests at different stages and typescolvery. All INFAPRO areas have been
logged only once and were old-growth forest attitme of logging.

According to Moura Costa (1993) the high densitiesatural stands in Sabah (Newbery et
al., 1992) allowed extraction rates of up to 120hmm3data extracted from the original
logging records of Pacific Hardwoods (Silam FoRstducts) and Kennedy Bay Forest
Products, compiled by Moura Costa, Karolus and Athmi895). Based on the timber
extraction data (Moura Costa, 1995) in the Ulu Segj&orest Reserve for the period 1970 —
1991 in total more than 6 million m3 wood has begimacted from an area of about 53,000
hectares. The average extracted volume (“felledbaictted”) is 117 m3/ha.
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Map 1.7.1INFAPRO logging coupes.
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The development of the logged-over areas depenideoimtensity of logging. In the Project
Area, three strata are identified: open canopysaq@aneer dominated areas and a mixture of
pioneers and remnant trees (remnant/pioneer typeye is no straight boundary between
these different forest types but a gradual tramsifi he ecological characteristics of each of
the forest types are described here below.

Open canopy area

In Sabah, after conventional logging, residual dsamecome dominated by vines, climbing
bamboos, grasses, sedges and pioneer trees (Hdxaté Chai et al., 1977 in Pinard et al.,
2000). In the open areas the vines, climbers aratisvare the dominating colonisers. The
establishment of pioneer trees may have been linyeseed availability or unfavourable site
conditions (Pinard, Howlett and Davidson, 1996&)nPer tree species of East Malaysia have
been found to be poorly represented in soil seedddhaf primary dipterocarps forest (Putz
and Appanah, 1987 and Kennedy, 1991 in Pinard,et206a) as seed dispersal is dependent
on small scattered groups of mature pioneers witterformer primary dipterocarp forest.

The high light levels in the large canopy openiagsated by logging, promote the rapid
growth of light-demanding vines and climbing bamfowshich can outcompete the pioneers
(Nussbaum, Anderson and Spencer 1995).

10
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The presence of vines and climbers slows the reg@fehe logged, degraded forest.
Residual trees infested with vines experience redigtowth rates (Lowe and Walker, 1977
and Putz, 1983 in Pinard, 1995). Nussbaum et @@5)Lfound that in areas where less than
50% of the original canopy remained, 73% of thelegs were overgrown by vines. Kuper
(1997) observed slow natural regeneration in tHeARRO area for this reason. Yap
(unpublished results, Infapro, 2000) observed dhah forest may not even recover in areas
that have been logged as early as 1960s in herahfduest recovery study in Ulu Segama
Forest Reserve. Without restoration activities kkeichment planting, recovery of degraded
logged forest is not likely to occur (Nussbaumlgtl®95).

Part of the Project Area consists of skid traild bog landings. The soil on skid trails and log
landings generally is compacted and nutrient-patr accelerated rates of erosion; few or no
living plants remain (Nussbaum et al., 1995, Piredrdl., 1996). Pioneer recruitment
increases with some soil disturbance (Putz, 198Xamnedy, 1991, in Pinard et al., 2000)
but on compacted soils and subsoils typical of slils and log landings in Sabah, pioneer
recruitment is sparse (Pinard et al., 1996a). Desafter logging operations are completed,
such areas show very poor recovery of soil propedind vegetation (Malmer and Grip, 1990
in Nussbaum et al., 1995) and may take up to astmaliyears to recover their original
biomass (Uhl et al., 1982 in Nussbaum et al., 1995)

Heavily damaged residual forests yield little timbead thus are at high risk of conversion to
other types of land use (Pinard and Putz, 1996@n@@anopies and heavy vine loads typical
for many heavily logged forests, increase vulnditghid fire and further degradation (Uhl
and Buschbacher, 1985 in Pinard et al., 1996).

Analysis of a pseudo timeseries of forest recoggaifter logging within the INFAPRO area
indicates that recovery of the open canopy forastriot occurred within 28 years after
logging (see figure 1.7.1). Extraction volumes rhaye differed somewhat for the different
investigated blocks. Therefore the standing voluoaesot be compared directly. However, it
can be seen that the current standing volume eéfdogged in 1972 is still very low at
present. For comparison, Huth et al. (1997) repaatetanding volume of 500 m3/ha for
primary lowland dipterocarp forest.

Figure 1.7.1Standing volume (as measured in 2000) for theriaiamopy’ sites logged in
1972, 1976, 1981 and 1989.
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Pioneer dominated area

As discussed above, infestations of twining viggasses and sedges can be extensive after
logging. In some places however, these infestatimasuppressed by stands of colonising
pioneer tree species that establish amid the waredishade out the heliophilic weedy plants
(Pinard et al., 1996a). In recently logged forasbabah, the establishment of pioneer trees is
often patchy, with small and generally monodomirsands of pioneer trees dispersed
among both residual stands and climber/weed irdesteas. This pattern depends on
particular combinations of site conditions (sotbjperties, light conditions, etc.) and
regeneration requirements of individual speciesdsevailability).

Generally, fruits of dipterocarp trees do not dispdar from parent trees (Ashton, 1982, in
Pinard et al., 2000) so both density and distrdyubf mature residual trees are important for
seedling establishment under pioneers. In additimging reduces the seedling and sapling
population of persistent species and thus limigsapportunities for rapid regeneration
(Burgess, 1989, Tang, 1990 and Wyatt-Smith, 199%9awlett and Davidson, 1996). Pinard
et al. (2000) simulated that the establishmenteo$iptent tree species under pioneers is
limited by a lack of seedlings when damage excd@és, which is the case with
conventional logging. The invading pioneers compeéth surviving seedlings and saplings
of primary forest species and their germinatioreduced. However, dipterocarp seedling and
sapling populations may increase about 10 yeaislpgging in pioneer forest (Primack et
al., 1987 and Kuusipalo et al., 1996, in Howletalet1996). By recreating understorey
conditions under which primary forest species al@ed to establish, the short-lived
pioneers may facilitate recolonisation of disturlséds (Howlett et al., 1996). Still, light
levels under these pioneers are low, whereas ladsprimary forest species show faster
growth under more open conditions after their ahigéistablishment. Moreover, climbers and
vines limit regeneration and reduce growth aftéal@shment.

The standing volume of pioneer species such as fdaga spp. culminate 15 years after
logging and then rapidly decreases (Huth et aB719The presence of pioneers may last 50
to 100 years according to Huth et al. (1997). Riffd000) estimates the maximum life span
of Macaranga to be close to 30 (Fox, 1968 in Pietal., 2000) and simulates that the
presence of pioneer trees lasts approximately 8Bsyén the course of succession, the
pioneers disappear and the population of climaxddgearp species establishes again. Huth
et al. (1997) simulated that recovery of secondtapds to the approximate original primary
forest structure takes at least 150 years and 8pQg/ears at heavily damaged sites. Pinard
(2000) estimated that 120 years after conventilmggling time cycling resembled that of an
undisturbed forest. However, ecosystem carbongtodad not reach pre-logging levels
within 500 years after logging. Logging may infleera site’s productivity to such an extent
that ecosystem carbon storage may never reaclogget levels again (Gillman et al., 1985
and Zabowski et al., 1994, in Pinard et al., 2000).

Analysis of a pseudo timeseries of pioneer foresbvering after logging within the
INFAPRO area indicates that recovery has not oedunithin 24 years after logging,
although the majority (86 %) of the stands did shegeneration. The standing volume of the
forest logged in 1976 is even lower than thoseddgduring later periods, although the
recovery time was larger. However, standing volung®ot be compared directly as logging
volumes may have differed.

12
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Figure 1.7.2Standing volume (as measured in 2000) for thengés dominated’ sites logged
in 1976, 1981 and 1988.
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Mixture of remnant forest and pioneers

Some patches in the primary forest were eithennbtogged or less intensive logged due to
the lower commercial yield present (related torioiesite conditions) or because the sites
were not easily accessible. The forest structuséligartly intact, but there is an abundance
of climbers and vines that have colonised the gacboming from the surrounding ‘pioneer’
and ‘open canopy’ vegetation types. The averagauatraf climbers, 1.1 t hapresent is
comparable to that in the other vegetation typssri@asured by INFAPRO, 2000), even
though light levels are presumably lower. Becadgbease climbers, mature trees experience
reduced growth rates (Lowe and Walker, 1977 and &ual., 1984, in Pinard and Putz,
1996). Natural regeneration, already at a low lav@rimary forests, is not able to outgrow
the climber/vine layer and therefore, the normaksgsion of the forest is disrupted. It is very
likely that succession will resemble that of ther@er or even open canopy vegetation types,
after the mature trees have died.

Regrowth

In 2008 Lincoln (2008) completed her research entifluence of logging damage on
dynamics of logged-over lowland dipterocarp foiasbabah, Malaysia. The study site is
close to the INFAPRO Project Area and respresemitas forest conditions and logging
history. It builds on the work done by Pinard (€2mard, 1995) and compares the response of
forests that are conventionally logged and loggestd on RIL guidelines. Repeated
measurements were taken in a period of 12 yeaslafiging in 1993. In contrast to RIL
areas, the conventionally logged forest did notxsherovery in stem density, basal area and
above-ground carbon stocks. Biomass incrementrimeattionally logged areas were 7.5 t/ha
in the period 1993-1996 and 9.3 t/ha in the peli@@6-2005. This is lower than in old-
growth forest. No net increase of above-groundaadiock was recorded, due to the high
mortality. In the research by Lincoln growth andrtabty were in balance during the 12 year
period after logging. Mortality is however likely teduce after a longer period, as the
number of damaged trees decreases, resulting growth of logged-over forest. This is
mainly to be expected in Pioneer dominated and RetfRioneer sites, as these forests are
less affected than the Open Canopy areas.

13
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1.8 A description of how the project will achieve GHG enission reductions
and/or removal enhancements:

The objective of the project activity is to rehéhile 25,000 ha of degraded rainforest with
indigenous dipterocarps, fast growing pioneersfarest fruit trees by enrichment planting
and climber cutting. Enrichment planting is a tdghe for promoting artificial regeneration
of forests in which seedlings of preferred treespanted in the understorey of existing
logged forest and then given preferential treatn@encourage their growth. The
development concept and management techniquesehiaixeed from 100% enrichment
planting to a combination of enrichment plantingl &nding of existing natural regeneration.
All compartments are managed and maintained fl@ast three years after planting by
climber cutting, liberation thinning, row slashiagd ring weeding. Enrichment planting is
required for the forest restoration because thke luigging intensity has reduced the number
of dipterocarp seed trees. The damage to the ramdorest stand has resulted in an
abundant growth of climbers, vines, herbs and shrnfipeding the growth of natural
regeneration and remnant trees. The use of heaglingy for harvesting and transport has
degraded the soil, which has a negative impachemdte of forest recovery (Nussbaum,
1993, 1995).

One of the objectives of the project activity isctinduct and refine forest restoration and
rehabilitation as a strategy to sustain timber o timber values in perpetuity under
regimes that are in accordance with sustainab&stananagement. The implication is that
the logging cycle is set at 60 years, which is Basethe capacity of the forest to provide a
sufficient level of timber without affecting itsaevering capacity. In similar forests around
the Project Area, harvesting takes place at a mbolter interval. Through the establishment
of the project a second logging round on the sieont (i.e. about 20 years) is being avoided.
The project activity avoids the emissions from eosgl logging round, i.e. reductions in
forest carbon stocks due to harvesting of treeslamdssociated damage to the forest stand
and emissions of GHG from the use of machinerylagging trucks.

1.9 Project technologies, products, services and the gacted level of activity:

The enrichment planting in INFAPRO, which is acliéexclusively with indigenous

species, aims to rehabilitate the natural diveitgabah’s rainforests. The main species
chosen for the project are indigenous dipterocaraisly of theShorea, Parashorea,
Dipterocarpus, Vatica, HopeandDryobalanopsgenus. These species were chosen due their
extensive natural occurrence (hence ease of esiai®¥nt), good timber properties and their
ability to be vegetatively propagated. In additiorthe dipterocarps, forest fruit trees are
planted. These not only act as suitable pioneariepéor the more open and severely
degraded areas but in addition provide food fad bind animal species, increasing
biodiversity and restoring the natural composiwbihe forests structure.
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Table 1.9.1Species selected for project activities and enéraent of biodiversity.

Dipterocarps / hardwoods Fruits Other species
Azadirachta excelsa Shorea beccariana Aglaia sql@sau Agathis borneensis
Diptercarpus applanatus Shorea faguetiana Alangalenaceum Aqualaria malaccensis
Dipterocarpu caudiferus Shorea falciferoides Artqués integer Duabanga moluccana
Dipterocarpus acutangulus Shorea fallax Baccaurgudata Koompassia excelsa
Dipterocarpus confertous Shorea flaviflora Baccaulatifolia Neolamarckia cadamba
Dipterocarpus conformis Shorea gibbosa Democarpngdn Octomelis sumatrana
Dipterocarpus gracilis Shorea guiso Diospyrus spp alaguium spp
Dipterocarpus lowii Shorea johorensis Durio spp fltam macropodum
Dryobalanops beccarii Shorea laevis Garcinia paolid
Dryobalanops keithii Shorea leprosula Lansium ddroas)

Dryobalanops lanceolata Shorea leptoderma Nephelappaceum
Eusideroxylon zwagerii Shorea macroptera Nephehumabile
Hopea beccariana Shorea macropyhilla  Parartocarppp
Hopea dryobalanoidea Shorea mecistopteryx ~ Pométizapa
Hopea ferruginea Shorea ovali Walsura pinnata
Hopea nervosa Shorea parvifolia

Hopea nutan Shorea parvistipulata

Hopea pentanevia Shorea pauciflora

Hopea sangal Shorea pilosa

Hopia spp Shorea pinanga

Instia palembanica Shorea seminis

Parashorea malaanonan Shorea smithiana

Parashorea smythiesii Shorea superba

Parashorea tomentella Shorea symingtonii

Shorea acuminatissima Vatica albiramis

Shorea agami Vatica dulitensis

Shorea argentifolia

The INFAPRO activities involve enrichment line giag (EP) of the existing degraded forest
matrix (i.e. the remnant trees), using indigenoes species such as dipterocarps, fast
growing pioneers and forest fruit trees as listethble 1.9.1. Site preparation for EP at
INFAPRO initially involved the removal of 100% oines and climbers through cutting and
manual clearing. A 2 meter wide line was cleared pknting line for dipterocarps and other
species, and pioneers occurring within this lineengirdled to allow for successful growth of
the planted species. Seedlings were planted alentine at 3 meter intervals. Rock
phosphate fertiliser is applied in each plantintgl{@00 g per plant), since results of a soil
analysis showed very low fertility in the logge@as to be planted (Yap, 2000). Weeding is
carried out when necessary, up to 4 rounds a yeargithe initial 3 years after planting.
Silvicultural treatments are continued throughdet project's life in order to maintain steady
growth rates. Because the initial phases of thppravere aimed at testing different
strategies and systems, planting during the intielses was organised in the form of large
trial plots using variations of the system desaibbove.

The results of these trial plots, and the techréguere analysed, and since 1995 the
techniques utilised have differed slightly. Reduepact site preparation (RISP) was
introduced, reducing slashing to a 1 meter wide. |[&ssessment of natural regeneration
occurs, as a favourable alternative to planting,@mrichment planting of seedlings is only
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conducted where natural regeneration is lackingnédr girdling is only limited to cases
where the growth of artificial or natural regenemats directly impeded and only on pioneers
which have less than 20 cm dbh (Mosigil, unpublistiata). Since 2004, pioneer girdling is
not practiced anymore based on recommendationsdroexternal auditor (Kuper, 2004).

Rehabilitation occurs not only within the loggedeovorest, but also within severely
degraded areas such as log landings and skid ffagse areas can account for up to 30% of
the logged areas (Nussbaum et al. 1993, SabahtiyobeEpartment 1989), and little natural
regeneration is observed in these areas even neamyg gfter logging. A second system with
specific techniques for the rehabilitation of thaseas is utilised. This began on an
experimental basis and resulted into an approadremast growing indigenous pioneer trees
and light demanding dipterocarps are planted arildhd. These seedlings are raised in
planting bags that are much bigger than usualdwvébr a better developed root system,
which enhances its abilities to survive in the es®urable soil conditions of log landings.
The techniques are aimed at promoting the initdbdrization of these areas, preventing the
spreading of vines, climbers and weeds that comyriombde such areas and arresting the
process of forest recovery. Survival seems to benjging (Jaludin and Yap, pers.comm.)

Nursery facilities, plant production and propagatiechnigues

To achieve the planting targets for successfulstorghabilitation, a large number of
seedlings is required. Initially an amount of 388 eedlings was required to rehabilitate an
area of 1,000 hectares. Due to improvements afethabilitation approach this is reduced to
200,000 seedlings, of which 5 to 10% consistsuif &ind pioneer seedlings. However, an
inherent difficulty related to the large scale piag of dipterocarps and rehabilitation of
tropical forests is the poor availability of plargimaterial. Dipterocarps exhibit mast fruiting,
with 1 to 10 years between seeding years (Ashtah 988); furthermore seeds have brief
viability preventing long term storage. To attertgpbvercome these difficulties in the early
years of the project, a research nursery was éstablin 1993 within Danum Valley Field
Centre (DVFC). This centre’s facilities providesgace to research improved nursery
techniques and the development of alternative nakstiob plant propagation which aim to
guarantee a steady supply of planting materialiferproject. In 1996, the research nursery
has been moved to Infapro base camp to be neap#ration nurseries so that application of
the research findings can be immediately incorarabince the completion of the PhD study
by Glen Reynolds in 2009 on vegetative propagatiomyesearch nursery is used as
operation nursery when needed.

A large scale operational nursery was establisbethé project with an area of 3,600 m2, in
1993 and the capacity to produce 600,000 plantggrar Since 1994, this nursery has
expanded to 8 large nurseries covering 5,000 naZ¢ommodate 1 million plants per year.
The nursery is centrally located within the Projgcta, and is strategically placed just 11 km
from DVFC with hosts researchers attached to tbgpt. Recently, a temporary nursery that
can accommodate 100,000 plants was establishefbahar log landing along Sg Lumpadas
area nearer to the current development area ttatiapion the last year mast fruiting and to
reduce transportation period as well as the evapsgiration and mortality of the
transplanted seedlings.

During the initial two years of the project, 5000dipterocarp seedlings were successfully
produced using different propagation systems. Al toft 250,000 seedlings were grown from
seeds, 240,000 by cultivation of wild forest samghiiand 10,000 by vegetative propagation
by cuttings. Research on hedge orchards of dipgepschas being conducted in order to
improve and simulate more materials for cuttingdoieiion (Moura-Costa, 1994 and 1995).
The planting of ramets (cuttings) in the field atsdfield studies were done in 1994 and 1995
and its survival and growth as well as root develept have been published (Reynolds,
2009).
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Research, training and development

INFAPRO's success to date has been based on déarodsled approach. In addition to the
multiple-faceted research efforts carried out as gfethe project, an intensive training
programme for all project staff is maintained amplemented. Such trainings and applied
research has allowed INFAPRO to implement reseamdings directly and efficiently and
leads to successful rehabilitation of logged-ovepital forest. Rather than being rigid,
project activities have evolved to ensure the maxmsuccess as well as the transfer of
technologies both locally and internationally adative management based on results and
findings.

The research and training component during thedostract of operation was focused on
better training staff for the next phase of thggub This included the training of staff at
Officer Level, as well as rangers and forest labmurTraining of officers was in the form of
further degrees, with a focus on site-species majand vegetative propagation. Research
projects were structured in order to generate testith practical application. Initial research
topics undertaken in the first contract periodiidield the effects of fertilizers on dipterocarps,
site-species matching and silviculture of enrichnmanted dipterocarps and vegetative
propagation of dipterocarps, all of which direa#yate to the activities of the INFAPRO
project.

As a result of applied research and additionahiingi undertaken by INFAPRO's staff, the
project concept and the technologies utilised dutire Implementation Phase have evolved
from 100% enrichment planting to a combinationmfi@ment planting, liberation thinning
and tending of existing natural regeneration (sit@@5).

Guidelines for forest operations have been preparesio languages (English and Bahasa
Malaysia). INFAPRO monitors the survival and growatitording to the census guidelines. In
terms of seedling survival, INFAPRO aims to achi@%@o survival of tended seedlings three
months after establishment and 80% after 3 yedwssd objectives have been largely
achieved through continued evaluation and modificabf the operational guidelines.

An intensive training program is also continuoushglertaken, to enhance the skills and
experiences of project staff at all levels. Thisgsam covers the core aspects of INFAPRO'’s
activities such as tree identification, survey amapping, fire fighting, GIS and other field
operations. Furthermore, staff are encourageddodtegional and overseas conferences,
seminars and workshops in order to be well inforaued update of any new development
related to similar work elsewhere, allowing for ptilee management as the field moves
forward.

There are two types of research undertaken in INF@Pshort-term and long-term research.
Short-term research priorities are designed toysupgirticular investigations for large-scale
rehabilitation and are often informed of any profearising during project implementation,
as described above. Thus, it is supporting theemyiand field operation activities to improve
rehabilitation techniques and silvicultural treattseto the forest to obtain a higher survival
rate and to maximise growth of treated plants.

Long-term research involves more specialised inyasons such as the carbon offset
monitoring, production of planting material by végjeve propagation techniques,
manipulation of the canopy for light, plant nutsiti association of dipterocarps with
mycorrhizae, soil dynamics, and natural recoverpofied-over forest, the ecophysiology of
dipterocarps, pests and diseases. These subjectglaer directly pursued by the research
team or in collaboration with other scientists &HT or other institutions such as Forest
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Research Institute Malaysia (FRIM), Kuala Lumpud &orest Research Centre (FRC),
Sepilok, Sabah.

The proximity to the Danum Valley Field Centre aliofor close collaboration and synergy
with an extensive network of local and internatisw@entists. With its specialisation in
research relating to the effects of forest distndeathrough timber harvesting, conversion to
plantation and rainforest rehabilitation, this asation with the Danum Valley Field Centre
has been particularly important both for gathednd disseminating information.

The project has maintained close links and collatians with other institutions working
directly or indirectly with forest rehabilitatiomhese include the FRC, FRIM, University
Putra Malaysia (UPM), Wanariset Research StatiamgBinda, Indonesia) and the ASEAN-
Canada Forest Tree Seed Centre (Thailand), OxforesEy Institute (United Kingdom),
University of Aberdeen and University of London ftéd Kingdom). Another source of
expertise and scientific advice comes from theaneseers linked to other institutions that
have been or are currently attached to Danum Vé&lielg Centre.

Table 1.9.2Research studies by the INFAPRO research team.

Research studies Year

Carbon Monitoring Campaign in Infapro Developmen¢# 2007, 2010
Carbon study in Malua Forest Reserve 2010
Carbon offset verification study 2000 — 2010
Growth and yield plots 2000 — 2010
Phenology study 2000 — 2010
Application of GIS in forest rehabilitation 20052010
Bare root planting 1998 — 2001
Shade manipulation study 1997 — 2002
Natural recovery of logged forest study 1994 — 1290 — 2010
Fertiliser trials in nursery and field 1993 — 1998
Planting material trials 1993 — 2010
Mycorrhizae study 1993 — 1994
Species trials 1992 — 2010
Vegetative propagation studies 1992 — 2009
Rehabilitation of log landings and skid trails 1992994
Hedge orchard management 1992 — 1994
Genetic improvement study 1992 — 1993
Seedling sizes for out planting 1992
Planting width experiment 1992

INFAPRO has carried out one workshop in 2000, fedusn knowledge dissemination, and
has participated in several workshops. The proogsddf these workshops are published and
are made available. In addition many papers haga peoduced based on INFAPRO’s
findings. A list of over 80 publications, relatelINFAPRO's research findings and project
activities that were published between 1992 and29@vailable upon request.

1.10 Compliance with relevant local laws and regulationselated to the project:
The following laws and regulations apply to INFAPRO
- Sustainable Forest Management License Agreement 199
- Sabah Forest Enactment 1968, Forest Rules 1968 ffmort the implementation of
the Enactment)

- Environment Protection Enactment 2002 and Prestriogvities 2005
- Wildlife Conservation Enactment 1997
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Biodiversity Enactment 2000 (Sabah)
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Table 1.10.1Laws and regulations’ applicability to the Projécea.

Law / Regulation

Specific issues

Application to project

Sabah Forest Enactme
1968, Forest Rules 196

nBection 28a (1992) requires the
%application of management plans.
The Forest Enactment also gover
harvesting logs for commercial us
or for internal use like making
bridges & culverts, any
structures/infrastructures develop
within Forest Reserves etc.

ngorest Management Plans are in place
ethis FMU. The current FMP is written by

cdtakeholders. There is also a specific F

INFAPRO is part of the larger Forest
Management Unit Ulu Segama - Malua,
for

the Sabah Forest Department in
cooperation with the licensee and local

for the INFAPRO Project Area.

If future commercial logging in

INFAPRO will take place, it will be
sustainable and based on RIL techniqués.
This is not part of the project activity.

The use of wood for internal
infrastructures in INFAPRO is in line wit]
this enactment.

Environment Protection
Enactment 2002 and
Prescribed activities
2005

No structures are allowed within
the limits of 30m on both sides of
perennial rivers

Part VIand PART Il - The
Enactment governs the protection
and enhancement of the
environment/natural resources or
prevention and control of such
activities that would have adverse
impact to environment/natural
resources/cause pollution be it
vegetation, soil, water, etc in a
conservation area or any other lar
The Enactment also includes

Under Prescribed Activities 2005
First Schedule, any felling or
extraction of timber covering an
area of 100 ha or more but less th
500 ha or development of forest
plantation or reforestation coverin
an area of 100 ha or more but les
than 500 ha requires proposal for
mitigation measures.

Under Prescribed Activities 2005
Second Schedule, any felling or
extraction of timber covering an

regulations on waste management.

areflected in the INFAPRO Forest

gthis Project Document.

D

area of 500 ha or more, or

INFAPRO does not built any permanent
structures within the limits of 30m of both
sides of perennial rivers. All waste is
taken care of without polluting the
environment. Engine oil is being re-used
etc. A Car Wash was built with a
sediment trap. See also table 5a and b
the INFAPRO Forest Management Plan.

d.

These activities are not implemented in
INFAPRO. An EIA has been carried out
for the project activity and the results ar

Management Plan. See also section 5 g
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development of forest plantation ar
reforestation covering
an area of 500 ha or more shall
requires a Environmental Impact
Assessment (EIA) Report.
Wildlife Conservation | Forbids or restricts in part IV Keeping, trading or hunting of proctected
Enactment 1997 hunting of protected animals or | animals in all Forest Reserves In Sabah is
requires a permit to hunt animals.| not allowed. However certain animals like
wild boars and deers, can be hunted with
Forbids or restricts in part V the | permit/license issued by the Sabah
possession or trading in animals. | Wildlife Department. These hunting
permits are only issued for certain areas
Forbids or restricts in part VI and INFAPRO is not one of these areas
harvesting of protected plant for hunting ground. For plant species: the
species or requires a permit to indigenous Agarwood or Gaharu
harvest protected plant species. | (Aquilaria malaccensijs forest fruit tree
species especially the keystone species
such as Ara and Kayu malam, durians,
kawang jantung and other wild fruit tree
species listed by the Sabah Forest
Department, are also not permitted for
harvesting.
Land Ordinance, 1930 The Ordinance is governing all | The Land & Survey Dept holds all
issues of land boundaries and the information of the land boundaries and
penalty of encroachment. they issue land titles and temporary
occupation to owners adjacent to
INFAPRO boundary, not within the
Yayasan Sabah Concession Area (whigh
includes the INFAPRO area). Should
there be any need for further surveying
and laying on the ground of the
boundaries of the Licensed area it shall|be
done under the supervision of a registered
survey and submitted to Director of SFD
for approval. In case of any disputes, the
case can be referred to the Director of
Lands and Surveys.
Environmental Quality | In section 34a (1985) it requires thd-or forest rehabilitation no EIA is
Act 1974 and 1985 implementation of an required. Nevertheless, an EIA has been
Environmental Impact Assessmentcarried out for the project activity and the
(EIA) for prescribed activities. This results are reflected in the INFAPRO
is required for logging operations | Forest Management Plan. See also section
on areas exceeding 500 hectares|db of this Project Document.
clear felling exceeding 50 hectareps.
Labour Ordinance The Ordinance contains rules INFAPRO complies with all the regulated
(Sabah cap 67) related to employment terms & | employment terms and conditions. For
conditions, complaints & inquiries| example, if a female employee just gives
recruitment of workers, birth, she is given a 60 days maternity
employment of women, provisionsleave with pay. Salary rates and
related to employment etc. employment conditions are specified
within the ICSB employment terms and
conditions and compliant with the Laboyr
Ordinance.
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Water Resources
Enactment 1998
(Sabah)

The enactment governs water
quality. In Article 40 and 41 the
Enactment declares river reserves
for all rivers with a width that is ng
smaller than 3 meters. Within the
river reserves approval is required
for the removal of natural
vegetation or the disposition of
material and for the erection of
structures or buildings.

Similar to the Environment Protection
Enactment and Environmental Quality

5 Act, INFAPRO Project Area is located o

tthe upper stream of the second largest
river in Sabah, Sg Segama. Any advers
development upstream can have
substantial impacts to downstream
activities. Although INFAPRO Project
Area is not a gazetted Water catchment
area, we take any necessary precautior
avoid any adverse downstream effects
such as not polluting the river streams,
car washing in rivers, maintain riparian
reserves, not developing any
infrastructures within 30 m of any sides
streams or rivers, maintain water
crossings to forest along road access s
to reduce erosions and sediments etc.
The Sg Segama is also where the
Drainage and Irrigation Dept sets up
monitoring of flood and sediments and {
location of one of the two water treatme
plants for Lahad Datu town in its
downstream area.

[¢)

sto

pe

D as

he
nt

Biodiversity Enactment
2000 (Sabah)

Following Article 15 Collectors
who intend to obtain access to
biological resources shall apply to
the Sabah Biodiversity Council for
an access license.

Under Section 9, INFAPRO is obliged t¢
assist the Sabah Biodiversity Centre’s
functions where necessary as well as
observing Article 15.

D

Sustainable Forest
Management License
Agreement 1997

In the SFMLA it describes the
followings amongst others:

A strip of 30 m in width of all
perennial streams and rivers shall
be maintained as riparian reserve
All possible precautions shall be
taken to protect the areas from
encroachment/ poaching.
Subjects related to harvesting wit
RIL techniques, royalty matters,
penalties and other contractual
provisions.

List of prohibited species and

INFAPRO observes these regulations.
With respect to protection against
encroachment and poaching: surveillan
and patrolling is carried out by
INFAPRO. This is reflected in the
quarterly and annual INFAPRO reports,
which are shared with Sabah Forest
Department (SFD). SFD is also membe
1 of the INFAPRO steering committee.

Logging does not take place in
INFAPRO.

commercial species for logging.

Ce

[

1.11 Identification of risks that may substantially affect the project’'s GHG
emission reductions or removal enhancements:

Using version 3 of the VCS's tool for AFOLU Non-anence Risk Assessment and Buffer
Determination, it is estimated that the projedek rating is 9.25 %. Since 10% is the lowest
risk classification for IFM projects, the projecbsffer pool requirement is therefore

estimated to be 10% of the project’s carbon stdanges.
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1.12 Demonstration to confirm that the project was not mplemented to create
GHG emissions primarily for the purpose of its subsquent removal or
destruction.

The project was established for the purpose ofaragequestration through forest
rehabilitation of forests that were already degdaidethe decade before the start of the project
activity.

1.13 Demonstration that the project has not created andter form of
environmental credit (for example renewable energgertificates).

Not applicable.
1.14 Project rejected under other GHG programs(if applicable):
Not applicable.

1.15 Project proponents roles and responsibilities, inciding contact information
of the project proponent, other project participants:

The Innoprise Corporation Sdn. Bhd (Innoprisehesinvestment arm and the holding and
management company of Yayasan Sabah (YS/Sabah &tmdwhich is a statutory body
established in 1966 with a mission to improve thality of life of Malaysians in Sabah
though charitable activities, mainly in the fielasfseducation and welfare. To fund these
activities, Yayasan Sabah was granted a forestessiun of almost 1 million hectares.
Management of these lands is the responsibilifgaiyat Berjaya Sdn Bhd (RBJ) under the
supervision of the Sabah Forestry Department. R&&ggaya is a wholly-owned company of
Innoprise. Within Rakyat Berjaya the Conservatiok&vironmental Management Division
is responsible for managing INFAPRO. Figure 1.1&lbw show the organizational
structure.

Face the Future is a company that was set up hétimission to mitigate climate change by
rehabilitating and conserving forests and othesgstems. Its predecessor is Face Foundation
(FACE: Forests Absorbing Carbon-dioxide Emissioadputch Foundation that was
established with the objective to develop affortestisand reforestation projects in order to
combat climate change. The projects that Face Fiomihad established are located in
Malaysia, Ecuador, Uganda, the Czech Republic lamdNetherlands. In 2009 Face
Foundation transferred her projects to Face tharBuThis document refers to Face the
Future’s project activity in the Malaysian stateSabah.
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Yayasan Sabah

Innoprise Corporation Sdn. Bhd.

Rakyat Berjaya Sdn. Bhd.

Infapro

Figure 1.15.10rganizational chart of INFAPRO within the Yayasgabah Group
management structure.

Steering committee

A Steering committee was established in order éwigde guidance to the project. The Terms

of Reference for the Steering Committee includesoiowing tasks:

= Evaluate and recommend technical and scientifigness of the project and contents of
Plan of Operation and Annual Work Plan.

= Provide direction for activities of subsequent Ré&®peration and Annual Work Plan.

= |dentify and provide general guidelines pertainimgesearch, training and publication
under the research component of the project.

= Ensure that the project activities conform to theent Forest Enactment of the State of
Sabah.

The Steering committee intents to meet yearly amsittutes of the following members:
» Face the Future
» Yayasan Sabah Group (Chair)
= Sabah Forestry Department
= Forest Research Institute Malaysia (FRIM)

The Steering committee allows for other stakehaldemattend as observers. Examples of
those are the Danum Valley Management Committee Rdyal Society (UK) and the
INIKEA project.

Field project

The project operates within the hierarchy of thegawvation and Environmental
Management Division (CEMD) of Yayasan Sabah Grégmrdination and monitoring
functions rest with the Senior Manager Rehabibtatind Plant Improvement (R&PI) based
in Kota Kinabalu, while implementation is carriegt &y the INFAPRO Project Team based
in Faceville Km 58, Main Line West road (MLW), URegama Forest Reserve of Lahad
Datu, East coast of Sabah.

Coordination between INFAPRO ground staff and theu Manager of CEMD is via a

Senior Manager (Rehabilitation and Plant Improvetnevith practical implementation by
the manager of INFAPRO who reports to the Seniondder.
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INFAPRO within the YS Group management hierarchy:
Yayasan Sabah Group
Conservation & Environmental Management Divisio
(Rehabilitation and Plant Improvement)
Innoprise — Face Foundation Project (INFAPRO)
( Manager)
Figure 1.15.2Internal organisational structure of INFAPRO.
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The INFAPRO Manager resides on site in INFAPRO'sebeamp “Faceville” at Km 58,
Mainline west, Ulu Segama Forest Reserve. The Mamagssisted by a group of officers
and forest rangers, assigned as Heads of Unit (HOwse act as supervisors of day-to-day
operations in the nursery, field, research andldeweent, and the administration and finance
areas.

Project administration and accounting is basetiénlFAPRO office in Lahad Datu.

During the implementation phases of INFAPRO progativity, the Manager is assisted by
the project’s four HoUs:

1. Nursery unit

2. Operations unit

3. Management Information System (MIS)/Census Unit

4. Research, Training and Development Unit

These units are supported by the Accounts and Adiration Section which is based in
Lahad Datu.

The activities of INFAPRO are co-ordinated and rameid though regular meetings at
different levels.
* Project Forest Rangers and Key-Casual Rangers mdeeta monthly meeting with
Head of Units, Forest Rangers and Key-Casual Ranger
* Project Team Meeting — a monthly meeting with tire¢ Head of Units
* Conservation & Environmental Management Meeting le@st once per three
months with headquarter staff, senior project staff invited guests from relevant
zone managers
e Steering Committee Meeting — once a year with 8tgg&€ommittee members
(representatives from Face the Future, YS, SabedsFDepartment and the Forest
Research Institute of Malaysia)

When the implementation phase for the total Projeet is completed, the organizational
structure will be adapted to the requirements enNtanagement Phase of INFAPRO.

Contact information Rakyat Berjaja:

Yayasan Sabah Group

Group Manager, Conservation & Environmental Manag@nivision
Dr. Waidi Sinun

wsinun@icsb-sabah.com.my

Menara Tun Mustapha

Yayasan Sabah Headquarters Complex
Likas Bay, P.O. Box 11623

88817 Kota Kinabalu, Sabah, Malaysia
info@icsb-sabah.com.my

fax: +60 (0)88 326479

Carbon development project

The project proponent Face the Future holds redpibtysfor the carbon development aspect
of the project and is entitled to the carbon segatsn rights of the project.

Contact information Face the Future:
Face the Future
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Managing Director

Denis Slieker

Pieter de Hoochweg 108, 3024 BH, Rotterdam, thééiktnds
info@face-thefuture.com
denis.slieker@face-thefuture.com

fax: +31 (0)10 47 814 73

1.16 Any information relevant for the eligibility of the project and quantification
of emission reductions or removal enhancements, iluding legislative,
technical, economic, sectoral, social, environmertageographic, site-specific
and temporal information.):

The eligibility of the project and quantificatiof @mission reductions and removal
enhancements is discussed in the section 2.2 &raf this Project Description. Section 2.2
describes how the project satisfies the appliggignditions laid out in the selected VCS
methodology for Improved Forest Management proje&istion 2.5 describes the
additionality of the project, including the prelimairy screening on the starting date of the
project.

1.17 List of commercially sensitive information (if applicable):

Not applicable.

2 VCS Methodology:

2.1 Title and reference of the VCS methodology applietb the project activity
and explanation of methodology choices:

The VCS methodology applied to the project actiistyitled: Methodology for Improved
Forest Management: Conversion of Low Productiveligh Productive Forest, VCS
Methodology YMO0005, version 1.Dhe methodology has been developed for this proje
activity. It is intended for project activities thenhance forest carbon stocks by enrichment
planting and silvicultural treatment of degradexess and / or avoid emissions from further
forest degradation from logging. The project atyigims at both avoiding short-term
relogging and rehabilitation of the forest stand.

2.2 Justification of the choice of the methodology and/hy it is applicable to the
project activity:

The project activity is an improved forest manageinaetivity and is implemented on forest
lands managed for wood products. The Project Aedangs to the Ulu Segama — Malua
Forest Reserve, which is a Class Il Commercial §idReserve. These reserves are defined by
the Forest Enactment (1968; in article 5) as ferfstsupply of timber and other produce to
meet the general demand of trade. The Ulu Segavtadua Forest Reserve (USM) is part of
the logging concession that is granted to Yayasdnals by the State Government of Sabah
(Yayasan Sabah Enactment). The project activitysaitrthe rehabilitation of forest that has
been logged in the 1980s and the avoidance ofdudégradation from relogging. Forest
rehabilitation is achieved by enrichment planting silvicultural treatment of the degraded
forest stand through climber cutting.
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The project is situated in an area of lowland diptarp forest, which is in line with the FAO
definition of Evergreen Tropical Rainforest: ‘Evezgn Tropical Rainforests occur where the
annual rainfall is greater than 2,500 mm, wheredts grow mostly at low elevations, are
evergreen, luxuriant, predominantly of hardwoodcsgse have a complex structure and are
rich in both plants and animals. Soils tend tohwdlew and poor in nutrients, features having
a marked effect on forest management practice® 'highest elevation in the Project Area is
610 meter, the majority of the tree species aregegen and there is a dominance of
hardwood species — 60% of the basal area and 3@B& tfee density consists of trees that
belong to the dipterocarp family, which are conedeas hardwood species (SFD, 2008). The
main canopy layer consists of trees with a dbhelatigan 50 centimetres. The middle storey
is composed of trees with a dbh between 20 an@blineetres, while the understorey is
formed by trees smaller than 20 centimetres (SPBPD8P Before logging, the average height
of the canopy layer is about 45 m, but emergeestoan reach heights of up to 70 m (Pinard,
1996). The average annual rainfall, as measurdtkinearby Danum Valley Research
Centre, is around 2,700 mm (SFD, 2008, Danum Vddield Centre Climatology and

Hydrology Records since 1985).

The project activity fulfils the applicability coitibns listed in the table 2.2.1 below.

Table 2.2.1Applicability conditions of the methodology VM0005

Applicability conditions VCS methodology
VMO0005

Project Activity

Project activities aim at the avoidance of relogg
of logged-over, degraded natural Evergreen
Tropical Rainforest, or the rehabilitation of logige
over natural Evergreen Tropical Rainforest thro
direct human intervention such as cutting of
climbers and vines, liberation thinning and/or
enrichment planting, or a combination of these
activities;

Mhe project activity aims at both avoidance o
relogging and the rehabilitation of degraded
2Evergreen Tropical Rainforest through direct
Ughman intervention.

Land within the Project Area must have qualifie
as forest;

dThe vegetation in the Project Area amply
exceeds the minimum thresholds in the
Malaysian definition of forests and therefore
gualifies as forest. This is a minimum canopy
crown cover of 30%, a minimum height of 5 1
of vegetation at maturity and a minimum
forested land area of 0.5 ha.

In the baseline, the logged-over forest in the
Project Area is unlikely to revert to normal
regrowth patterns due to vines and climbers, wk
may include climbing bamboaos, resulting from
high-intensity logging operations in the past. In
such cases, and subject to appropriate
substantiation, regrowth of tree biomass before
following relogging in the baseline can be assur
to be zero. Where this is not the case, ex-ante
estimates of regrowth must be made and
monitoring of the baseline for ex-post confirmat
of regrowth rates must be conducted,;

Growth in untreated logged forest in the Proj
Area is suppressed by climbers and vine.
niebpecially in the first years after logging the
carbon sequestration that takes place in the
remaining trees is neutralized by a high
mortality due to damage caused by intensive
doglging. However forest regrowth does take
nadce and therefore ex-ante estimations of
regrowth are made and regrowth in the base
is monitored, in line with the requirements of
dghe methodology — see section 4.3.5 on Fore
Regrowth.

The soil carbon pool within the project boundary
either in a steady state at project commenceme

The project activity results into a quicker
mecovery of the forest ecosystem than in the

or, if not, the soil carbon pool is only expected t

baseline scenario. In the baseline the soil wit
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increase more or decrease less in the with-projé
scenario in comparison to the baseline, and ma
therefore, conservatively be omitted

xthe Project Area suffers from the impact of
Mogging activities. By rehabilitating the forest

.

D

I to

the soil stabilizes quicker, which enhances it
capacity to keep the soil carbon pool intact 0
increase the soil carbon pool. This especially
applies to rehabilitation of former log landing

192}

Site preparation is carried out so as to avoidl¢eV
of soil disturbance or soil erosion sufficient to
significantly reduce the soil carbon pool over thg
project lifetime;

eSite preparation is carefully implemented.

oplanting lines and is only carried out with the

Cutting of ground vegetation is restricted to the
aim to increase the competitiveness of the
planted seedlings and favored natural
regeneration. No machines are used in the forest
off the roads, avoiding soil compaction. For
road construction the impact on the soil is
minimized by making use of existing roads a
by constructing and maintaining side and crg
drains and culverts.

The use of nitrogen fertilizer in the project
activities is prohibited;

No nitrogen fertilizer is being applied in the
project activity, except for a negligible amour
in the nursery that is equivalent to GHG

emissions of less than 0.01 tE&©per year.

—

During the Crediting Period, harvesting shall no
occur in the with-project scenario.

tNo harvesting takes place during the Crediting

Period. In the Forest Management Plan for
INFAPRO it is stated that the Project Area w|l
not be harvested within a period of 60 years,
which means that logging does not happen
within the Crediting Period.

Biomass burning, fuel gathering, removal of litte
or removal of dead wood do not occur in the
baseline scenario and in the with-project scena
within the project boundary;

These activities do not take place within the
Project Area and unless explicit authorizatior
ibas been given, it is forbidden to remove any
forest produce from the Forest Reserve (For
Enactment 1968).

PSt

A Reference Area may be used to derive releva
parameter values for the baseline scenario. Thi
area shall be of similar size as the Project Avea
larger (i.e. 75% of the Project Area or more), fo
which similarity with the Project Area can be
demonstrated using criteria outlined in this

that the management is not affected by its sele
as a Reference Area; and,

rfor the use of the Reference Area: see Part
SGHG Emission Reductions of this PD.

methodology, and for which it can be demonstrated

h

tio

Flood irrigation or drainage of primarily saturate
soils are not permitted as part of the project
activity, so associated non-CO2 greenhouse ga
emissions can be neglected.

dr'here is no flood irrigation or drainage within

S

the Project Area.

There is no peatland within the Project Area or
emissions associated with peatland are not
significant.

There is no peatland in the Project Area. The
most common soil associations are Mentapo
(on basic igneous rocks), Gumpal (soil formeg
on slump deposits consisting of sandstone,
mudstone and tuffaceous rocks) and Bang
(mostly acrisols developed on sandstone and

o X
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mudstone. Together these associations cove
89% of the Project Area.

The methodology is not applicable to grouped | This is not a grouped project.

projects.

2.3 Identifying GHG sources, sinks and reservoirs forlie baseline scenario and
for the project:

The carbon pools that are selected for the prajeitity are listed in the table 2.3.1 below.

Table 2.3.1Selected carbon pools.

Carbon pools Selected | Justification/Explanation of choice

Above-ground tree Yes Major carbon pool decreasing significantlytia baseling

biomass and increasing in the project.

Above-ground non- No Pool need not to be measured because it iubfEd to

tree biomass significant changes and potential changes areiénatns
nature.

Below-ground Yes Major carbon pool assumed to significantly dase in

biomass the baseline due to relogging and increase in iihjeq
due to forest rehabilitation.

Dead wood Yes In the with-project scenario the deadd carbon pool is

conservatively accounted as zero. The approachfased
quantification of avoided emissions from reloggdues
not require accounting for dead wood. The baseline
emissions are calculated based on a combinatitreof
spatial and a-spatial approach, as described tiosec
4.3.2 in the methodology (pre-relogging a-spatsador
ACgeLip: the levels of forest degradation are obtained
from a Reference Area. For this project activitybcm
losses in the baseline scenario due to damage tiortst
stand is conservatively not accounted for and fheze
the dead wood carbon pool can be neglected — see
equation (3) of the methodology.

Litter No Conservative approach - unlikely to des® as a result
of the project activity, or increase in the baselin

Soil organic carbon No Conservative approach kehfito decrease as a result
of the project activity, or increase in the baselin

Wood products Yes The wood products carbon poatéeunted for in the

baseline scenario. In the with-project scenariodvoo
products are accounted as zero, as no harvestiakjng
place and accounting as zero in the with-projeehado
is conservative.

The Greenhouse gases that are included in andded:fuom the project boundary are shown
in table 2.3.2 below.

Table 2.3.2Selected Greenhouse gases.

Gas Sources Selected Justification/explanation of choice
Carbon Combustion of Yes Relogging is included as the baseline
dioxide fossil fuel in activity. Emissions resulting from
(CO) vehicles / combustion of fossil fuels due to the use
machinery of machinery for harvesting,
infrastructure and transport take place in
the baseline scenario.
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Removal of No Excluded based on VCS guidance.
herbaceous
vegetation
Methane Combustion of Yes Included as C{equivalent emission.
(CHy) fossil fuel in Relogging is included as the baseline
vehicles / activity. Emissions resulting from
machinery combustion of fossil fuels due to the use

of machinery for harvesting,

infrastructure and transport take place in
the baseline scenario.
Burning of No Not included — no burning allowed; not
biomass accounting for methane emissions in the
baseline scenario is conservative
Nitrous Combustion of Yes Included as C{equivalent emission.
oxide (NO) | fossil fuel in Relogging is included as the baseline
vehicles / activity. Emissions resulting from
machinery combustion of fossil fuels due to the use
of machinery for harvesting,
infrastructure and transport take place in

the baseline scenario.

Nitrogen based | No Not included — no use of fertilizer
fertilizer allowed.

Burning of No Not included — no burning allowed; not
biomass accounting for BO emissions in the

baseline scenario is conservative.

2.4 Description of how the baseline scenario is ideniéd and description of the
identified baseline scenario:

The selected Project Area has been severely loggbé 1980s, while the implementation of
the project started in 1992. The most likely bameticenario is that the area would be
maintained as part of the Ulu Segama Forest Reseitreut investing in the rehabilitation

of the forest. Within a few decades there woulésecond round of logging, caused by the
need for revenues and the fact that the numbeiadketable species has increased. The
commercial Forest Reserves in Sabah have beersiviégnlogged in the past and high
revenues from large-scale logging that took pladhé 1970s and 1980s have strongly
decreased. During the times of high revenues resfoehabilitation took place, and with the
reduced income from timber it is even less likélgttrehabilitation is implemented. To
maintain a positive cash-flow from timber, operatbave re-entered the commercial reserves
for a second round of logging. In the baseline aderfor INFAPRO, the relogging would

take place before the moratorium on logging inRheest Reserve becomes effective. In the
baseline scenario the concept of Sustainable Fotasagement (SFM), including forest
rehabilitation, is more and more accepted and paated into forest management plans. The
rate and intensity at which rehabilitation takescplis insufficient to recover the Forest
Reserve within the crediting period. The increasetkptance of SFM principles does lead to
the adoption of Reduced Impact Logging (RIL) tecjueis for relogging in the baseline.

Regrowth of the existing trees in the baseline agens slow, due to extensive logging
damage to the existing trees, competition fromsugpression by climbers, vines and shrubs,
and less availability of seeds from superior mothess for natural regeneration. See also
section 1.7 of this Project Document on the initiahditions before the start of the project
activity. After a few decades the regrowth of tbeekt in the baseline is expected to increase,
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because the mortality that resulted from reloggiagnalizes and a part of the remaining
trees are able to outgrow the climbers and vinesvéver, especially on the long term,
growth is much less than in the with-project scenbecause a complete generation of trees
that are introduced with enrichment planting ikiag in the baseline scenario. See section
4.2.6 for a more detailed description of carborlstthanges in the baseline scenario.

The methodology requires in section 4.1.1 to prewidormation to prove that the project
proponent meets the minimum acceptable standattisexlifor the baseline scenario. The
following information is required:

1. A documented history of the operator (operator rhast at least 5 years of
management records to show logging intensitiesnanchal historical practices).
Common records would include data on timber cruigames, inventory levels,
harvest levels, etc. on the property that demotestraat the normal practice in the
area is. The documented history must also inditeggeriodicity in logging
operations in the area and in management planeiggitterval between two
subsequent logging coupes according to managerserd (past or current) and in
reality); and

2. The legal requirements for forest management amdidge in the area; however if
these are not enforced then this requirement doielsave to be met; and

3. Proof that their environmental practices equalxmeed those commonly considered
a minimum standard among similar landowners iraitea.

Below follows a description of the management mistd the operator and the Forest
Management Unit Ulu Segama that comprises the INF@Project Area. It addresses the
periodicity in logging and the achievements in rehabilitation. The legal requirements
and the content of forest management plans witretdo logging and rehabilitation are also
presented. The position of the operator in compangith other licensees in terms of
environmental standards is described in order éavghat its environmental practices are at
least equal to other licensees, for as far asitems the baseline for INFAPRO.

History of forest management

Forest management in Sabah has been focusing bartpnoduction until recently. Since
1997 there is a change towards sustainable forasagement, focused on multiple resource
use management and the long-term health of fooestystems. In 1999 Yayasan Sabah
decided to assign the lower part of the Ulu SegBarast Reserve as a Industrial Timber
Plantation, to be managed by Benta Wawasan Sdnvighidh is a wholly owned subsidiary

of Innoprise Corporation Sdn Bhd. Prior to estdiitig the timber plantation, the area would
be cleared of all existing trees. Following coneson the impact it would have on Orang utan
populations in the reserve, the area was revedel to a natural forest management status in
2003. On 15 March 2006 the Sabah State Governneeidet to create one single Forest
Management Unit of about 250,000 hectares to beagehunder sustainable forest
management principles. This Ulu Segama - Maluagtddanagement Unit (USM FMU)
consists of the reserves Ulu Segama and Malua @ess II Commercial Forest Reserves)
and Merisuli, Kawang Gibong and Sepagaya (all t@ess VI Virgin Jungle Reserves). The
Forest Reserves Ulu Segama and Malua together s®§8% of the land area within the
FMU. The FMU is part of the Yayasan Sabah Concesarea. A forest management plan on
sustainable forest management has been adoptedvering the period 2008 — 2017. USM is
the second model for sustainable forest manageim&gbah. In 1995 the Deramakot Forest
Rerserve was selected as a model for sustainatelst imanagement, based on principles
formulated by the Sabah Forestry Department and iGTL289.

The 2008 forest management plan for USM targetsitiieultural treatment and
rehabilitation of the degraded forests. These #iettsvmainly started since 2007. In the
planning period of the plan an area of 35,000 hest& selected for timber stand
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improvement (TSI — i.e. silvicultural treatmentldal?, 700 hectares for rehabilitation. The
total area identified in USM for TSI is over 80,008ctares and for rehabilitation 70,000
hectares. TSI involves one round of climber cuttmthe planning period of the current
forest management plan (i.e. for 2008 — 2017) angst rehabilitation involves enrichment
planting in severely degraded forests. As fordsalpditation is more intensive than TSI, it is
more expensive: the costs for rehabilitation petdre are estimated at more than 3,500
Malaysian Ringit (RM), while TSI costs are morertt#b0 RM. The implementation of TSI
in USM is ahead of schedule, but due to high castschallenges to secure funding
rehabilitation is behind schedule. In the Stat8albah as a whole, treatment of degraded
forest as part of SFM policy started since 199 a&feas silviculturally treated and enriched
in the period 2006 — 2009 are presented in chdrl 2The areas include all the work that is
done in Ulu Segama - Malua and INFAPRO in the retsge years. In the period 1997 —
2006 an area of about 60,000 hectares has bee¢edi(&GED, 2007). The total area treated
over a period of 13 years (1997 — 2009) is aboBtAOD hectares of degraded forest. This
includes externally funded projects like INFAPRQIANIKEA. Gradual progress is being
made in improving the degraded forests in Sabalthéturrent rate it will take a couple of
decades before all degraded forests are treatediiieat of forest is expensive, especially
forest rehabilitation as it is occurring in INFAPRThe Sabah State Government avails over
limited funds to restore the large areas of degtddeest and additional investments are
important to get these forests back in shape. Amiive to raise external funds for SFM is
the Malua Wildlife Habitat Conservation Bank (or IM&a BioBank). Part of the initiative is to
rehabilitate the forest for the conservation of thé&que biodiversity in the area. Although the
Malua BioBank started in 2007 and is actively pimguhe generation of external
investments, no sufficient funds have become abfaile start the interventions in the Malua
Forest Reserve.

Chart 2.4.1 Forest areas treated and enriched in the perio@ 2@009 (Source: SFD, 2009).

B Silviculture Treatment Enrichment & Restoration

30,000 28,547

25,000 22,757 22,546
20,000
15,000
11,689
10,000
4,808
5,000
2118 2,700
1,456 .

2006 2007 2008 2009

Area Treated [ Planted (ha)

Year

The majority of the forest within the unit has urgtme large-scale multiple logging cycles.
Ulu Segama and Malua were gazetted as Forest Rssert962 and 1961 respectively, and
were regazetted as Class [l Commercial Forest Resar 1984. All logging has been done
with conventional techniques and resulted in hixfinaetion volumes, except for the second
logging round in Malua in 2006 and 2007, which wased on RIL techniques. The first
logging year in Ulu Segama was in 1957, when aession of about 22,000 hectares was
granted. According to available records of licesseghe Ulu Segama - Malua areas, logging
licenses were given in the period 1957 — 1982 for &&gama for a total area of 264,000
hectares amounting to a total production of ab8utllion n?® of wood (i.e. 87 rfiha on
average). In the period 1963 — 1981 an area oDB&@ctares was under logging licenses in
Malua, with a total production of 2.5 million®rof wood (i.e. 65 rfiha on average). Yayasan
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Sabah is the biggest licensee: a 103,000 hectamesk was received in 1970 in Ulu Segama
and a 17,000 hectare license was received in I8W&lua. In these periods, in total 63
licenses were granted in Ulu Segama and 17 in M&xaction volumes in the first logging
round in Ulu Segama can be quite high. Timber rsting records for a part of Ulu Segama
in the period 1970 — 1991, covering an area of 6bé000 hectares, show an average
harvesting volume of 117 ¥a (Moura Costa, 1995). The Yayasan Sabah Forest
Management Plan for 1984 — 2032 includes a tabliestiows the logged and unlogged areas
by that time in Ulu Segama: already 153,000 hestare logged and 98,000 are not logged
(this includes the Danum Valley Conservation Aréathe period 1971 — 1982 the average
yield in Ulu Segama is 103%ha in the Lahad Datu region and 7&ma in the Sandakan
region (Ulu Segama was divided into two parts madagder two different regions at that
time).

In the period 1999-2007 relogging took place intt&M. According to an estimate in March
2006 a total production of 4.2 million*rwas obtained from an area of 122,000 hectares. The
average production in Ulu Segama forests was 4&anand 33 ritha in Malua. The
relogging with RIL techniques in Malua was not ird¢d in the assessment. Map 2.4.1 show
the areas in Ulu Segama that were relogged indhieg1999-2004. The area in the East
(East of coupe BWO07/02 and South of BW07/03) isTthiwas area that is assigned for
forestry research and recreation as well as edurcptirposes, and is therefore not relogged.
Another reason for not relogging this area, is thiatpartly converted to tree plantations for
research purposes. The area South of Danum Vatlegévation Area (DVCA) and North

of the logging coupes BW07/99 and BWO07/00 and tka #o the East of DVCA and to the
West of logging coupes BWO07/01 and part of BWO#AB2not logged because of the high
altitude and the corresponding ultramafic forepetyThe trees are relatively small and there
are less commercial species. The steep slopeasgethe costs for establishing logging
infrastructure. In 2005 and 2006 about 3,600 hestaf forest was harvested through
helicopter logging in the Ulu Segama area (nobléson map 2.4.1), resulting in a total
relogged area of about 126,000 hectares (SFD, 2008P06 and 2007 relogging took place
in the Malua Forest Reserve in an area of 28,00tahes. The extracted volume is 0.4 milion
m® of wood in total and 15.2 Hha on average (GFS, 2008). The total reloggediard&M

in the period 1999 — 2007 is 154,000 hectares.

The historical logging cycle by Yayasan Sabah itMUS estimated at about 20 years. The
main part of the first logging round took placeie period 1970 — 1990, which makes 1980
the average harvesting year of the first loggingb The second logging round took place in
the period 1999 — 2004 (Ulu Segama) and 2007 (MaHf of the relogged area in USM
was harvested by 2002, resulting into an averagke ©f 22 years. However, the second
round of logging in Ulu Segama — Malua was not dasea fixed logging cycle or rotation.
The logging coupes in Ulu Segama between 1999 @8d ®ere planned irrespective of the
year of the first logging cycle. Therfore, the adtperiod between the first and the second
round of logging is very variable. Because of & latdata on which specific area was logged
for the first time in a particular year, it is nmissible to determine a precise historical logging
cycle.

A moratorium on logging in Ulu Segama - Malua was@unced by the Sabah State

Government on 15 March 2006. As per 1 January P@08gging activities are allowed in
this Forest Management Unit.
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Map 2.4.1 Logging coupes in Ulu Segama in the period 199®42&ource: SFD, 2008).

A R R Brajeot Liss Bssdry

Legal requirements for rehabilitation

The Forest Enactment 1968 requires licensees typ cat a reforestation plan for harvesting
areas larger than 1,000 hectares. Alternativelgrest rehabilitation fee has to be paid to the
forest rehabilitation fund (see section 4B and #the Forest Enactment). The forest
rehabilitation fund is intended for, amongst othére implementation of reforestation plans.

In the Sabah Licence Timber Agreement 1970, wtddhe license granted to Yayasan
Sabah, there is no mentioning of reforestation éegdans. The agreement does however
state that it shall be in accordance with any laat ts in force in the State of Sabah, and that
would include the Forest Enactment 1968.

The Yayasan Sabah Forest Management Plan (1984-2@®@s that Yayasan Sabah is not
required to carry out silvicultural work in the Gmssion Area according to the License
Agreement 1970. However, the Forest Departmenirtisated in the FMP that Yayasan
Sabah should develop a programme for silvicultresltment. In the FMP a decision is made
to start a silvicultural programme, with intens{ve. including planting) and extensive
treatment (i.e. minimum silvicultural treatmenthelprogram applies to all areas that are not
converted to plantations.

The Sustainable Forest Management Licence Agree{8&MLA) 1997 replaces the License
of 1970. The SFMLA 1997 states that forest manageiplanning must include planting,
regenerating and silvicultural treatments of residiiands and forest protection. It also
requires the preparation of forest management platsnclude designation of areas for
silvicultural treatment and enrichment plantingrtRar, a timber harvesting plan has to
contain a silvicultural treatment plan and an dnrient planting plan. The area for
silvicultural treatment and enrichment plantinglegear shall comprise an area at least equal
to that proposed for timber harvest.

Despite the legal requirement since 1968 for raplgrafter harvesting and the resolutions in

the licenses and FMP’s, the first restoration afdhbilitation activities started slowly since
1997. The situation when Infapro started in 1992 that forest rehabilitation was unique and
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not a common practice. Although it does take ptanee 1997, it will take decades before the
entire FMU is silviculturally treated or rehabiliéal.

Legal requirements for logging

Conventional timber harvesting in Sabah is baseal logging cycle of 60 years (Pinard and
Cropper, 2000; SFD, 1989). The logging cycle oyé@rs is not a requirement by law — it is
based on a minimum diameter cut of 60 centimelrasis prescribed for most of the
commercial species (Forest Rules 1969, Rule 1leddh 1). Assuming an average growth
of 1 centimetre per year, it takes 60 years foea to reach the dimensions that allow for
cutting. The maximum diameter for cutting is 12@ttmetres. These diameter thresholds are
included in the 1997 Sustainable Forest Managelrieahse Agreement between the State
Government of Sabah and Yayasan Sabah (articl&d62)SFMLA 1997 is a 100 year
license to Yayasan Sabah for an area of about 80®6€ctares, including USM (i.e. FMU’s
number 21 and 20A).

Previously a rotation period of 80 years was usetheé Sabah Forestry Department. In the
Yayasan Sabah Forest Management Plan for the pE®@4l— 2032 it is proposed to reduce
the 80 year cycle to a 60 year cycle, amongst sthegtowering the minimum diameter cut to
50 centimetres. Also a shorter rotation period@bB840 years are being discussed in the
FMP. No resolution is made in the FMP as to whatlation period is selected.

The SFMLA 1997 for Yayasan Sabah includes provisiom sustainable forest management
for forestry operations in natural forests. Areathwlopes steeper than 25 degrees are
excluded from harvesting. An Environmental Impasséssment has to be implemented for
harvesting areas of equal and/or more than 50@tha anonitoring report has to be submitted
to the Environment Protection Department (EPD) ooarterly basis. Timber harvesting and
extraction have to be implemented in line with ps@mns for Reduced Impact Logging (RIL).
RIL applies to three stages in harvesting operatithpre-operational planning and layout of
the harvest area, 2) Reduced Impact Logging amdatidn of logs, and 3) post-harvest
operations. RIL is aimed at reducing the impadtarfvesting on soll, trees, seedlings and
streams. All trees to be felled have to be markettié forest and mapped beforehand. The
trees have to be within the diameter range thaltasved for cutting (i.e. the 60 — 120
centimetres dbh range) and have to belong to spdta are not protected. No felling is
allowed within reach of 30 metres at each sideeoépnial streams. Roads and skid trails are
designed to minimize impact on soils and therefionés are set to the way these roads are
constructed. Directional felling is applied in orde minimize the impact on potential crop
trees and natural regeneration. After harvestingsumees are taken to minimize soil erosion,
including the removal of obstructions to naturalidage channels and the creation of cross
drains on skid trails.

Common environmental practices in Sabah

Yayasan Sabah has made progress in the past dataderitizing sustainable forest
management. It is operating under a SustainablesEdanagement License Agreement
(SFMLA) since 1997, which is a long-term contramt £00 years. The introduction of the
SFMLA's followed the adoption of a Sustainable Fbfdanagement (SFM) policy by the
Sabah Foretry Department in 1997, based on expesenith SFM in the Deramakot Forest
Reserve in Sabah. The privatization of the ForeseR/es allows the State of Sabah to
reduce its budget deficits (Su Mei Toh, 2006). YssyaSabah was among the 10 SFM
partners that signed a SFMLA or a Long Term LicensE997. The Sabah Forestry
Department and the 10 SFM partners commit themsédveustainable management of the
commercial forests (like Ulu Segama - Malua) byieahg a responsible balance of
competing uses, and putting in place new practmwéetter manage the multiple roles of
forests (SFD, 2007). For Ulu Segama - Malua a detiwas made in March 2006 by the
Sabah State Government to have it placed under $6Nbwing the introduction of the
SFMLA's, Forest Management Plans have been dewvelfgpd-orest Management Units in
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close collaboration with forest stakeholders. TheeBt Management Plan for the Ulu Segama
— Malua Forest Management Unit was completed by 208e process of going from short
term to long term licenses for Forest Reservesbhasnued since 1997. In its Annual Report
for 2009, Sabah Forestry Department reports thaaitts to phase out short term logging
licenses by the first half of 2011.

Relogging in natural forest within a short intertials been common practice in Sabah (pers.
com. Sunjoto). Ong (2005) indicates in his desimipof the management history of the
Deramakot Forest Reserve that it had been loggetiédirst time in the period 1962 — 1968,
with an average extraction rate of 118ma. A second round of logging occurred between
1975 and 1985. Following the introduction of susahie forest management in the Forest
Reserve, harvesting is based on an annual allowablkend in the planning period of the first
Forest Management Plan (1995 — 2004), regulatiyigld of 135,000 rfor the whole

period.

One of the main goals of the Sabah Forestry Depattin 2009 was to have RIL
implemented for all natural forest management aogabe *' January 2010 (SFD, 2009).
Although all the relogged areas in Ulu Segama wererentionally logged in 1999-2004,
Yayasan Sabah was one of the first to introduced®i. large scale, in Malua in 2006 and
2007 and in the Kalabakan and Gunung Rara ForesriRes. Yayasan Sababh first pioneered
with RIL techniques in 1992 under collaborationhitew England Power (NEP), USA. The
recent RIL operations were subjected to a EnvirartriAeidit Committee (EAC) which
comprised Forest Research Institute Malasyia, Reast Alliance and CIFOR. The RIL
operation in Malua was subject to third-party anditto verify the compliance with the RIL
requirements (GFS, 2008; SFD, 2007). The Sababk S@aternment had decided in 1998 that
Yayasan Sabah would lead the other FMU holderdlinRplementation (SFD, 2007b). The
selected baseline scenario for INFAPRO is reloggintpe Project Area based on RIL
techniques in 2007. By that time RIL is not a commoactice in forestry in Sabah and it
exceeds what is being considered the minimum stdrfdaenvironmental practices.

2.5 Description of how the emissions of GHG by source ibaseline scenario are
reduced below those that would have occurred in thabsence of the project
activity (assessment and demonstration of additioriy):

Assessment and demonstration of additionality sedan the tool VT0002 version 1.0 ‘Tool
for the Demonstration and Assessment of Additianah IFM Project Activities’. This tool

is to be used exclusively under the VCS methodoMig\0005. The table 2.5.1 below shows
the applicability conditions of the tool and hove tbroject fulfils these conditions.

Table 2.5.1Applicability conditions of the additionality assement tool VT0002.

Applicability condition Project activity

The IFM project activity is eligible under theThe project activity falls within the IFM
current VCS IFM types (see VCS Tool for | category Low Productive to High Productive
AFOLU Methodological Issues). Forest.

Activities within the proposed project The IFM project activity does not lead to the
boundary performed with or without being | violation of any applicable law — see sectign
registered as IFM project activity shall not| 1.10 of this Project Document.
lead to violation of any applicable law even
if the law is not enforced.

The use of this tool to determine The baseline methodology in the VCS
additionality requires the baseline approved methodology VMO0O0O05 requires t
methodology to provide for an approach | identify the most likely baseline scenario.
justifying the determination of the most The identification of the most likely baseline
plausible baseline scenario. Project scenario in section 2.4 of this Project

O
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proponents proposing new baseline Document and in the current section 2.5 ig
methodologies shall ensure consistency | consistent (see step 1c of this section).
between the determination of a baseline
scenario and the determination of
additionality of a project activity.

Step 0: preliminary screening based on the startindate of the IFM project activity

The project start date is 25 June 1992. The addility tool requires for projects with a start
data before 1 January 2002 that the following cibmna are met:
1. Project validation and verification against the/flas been completed by 1 October
2011,
2. The project proponent can verifiably demonstrage the project was designed and
implemented as a climate change mitigation prdjeah its inception. This evidence
(as well as the evidence for additionality) shalldased on (preferably official, legal
and/or other corporate) documentation that wadabhlaito third parties at, or prior
to, the start of the project activity; and
3. Prior to 1 January 2002, the project applied arrestly reviewed methodology and
engaged independent carbon monitoring expertssesasand quantify the project’s
baseline scenario and net emissions reductiorenoovals.

Validation and verification before 1 October 2011
In order to achieve validation under the VCS, th@qzt proponent aims for validation and
verification of the project activity before 1 Octi®011.

Project design as a climate mitigation project

The project has been explicitly designed and impletedd as a carbon sequestration project. It
was identified by Face as a suitable carbon fgnegect. The most important reason for Face
to fund the project, was the capacity to additigpnsequester carbon from the atmosphere
into the forest biomass. Face was established90 #8th the specific goal to plant,
rehabilitate or conserve forests in order to redaEls concentrations in the atmosphere and
help mitigate climate change.

On 29 June 1992 the State Government of Sabahaoedtgned a Memorandum of
Understanding, confirming the statutory purpos€&axfe to rehabilitate forests for absorbing
carbondioxide emissions and that Face is prepar&thtl and develop forest plantation
projects in Sabah, Malaysia.

Externally reviewed methodology and engagememadpendent carbon monitoring experts
In 2000 the project was reviewed by EcoSecuritesrder to assess and quantify the baseline
scenario and the net emissions reductions frorpribject. The results are published in the
report “Estimation of carbon stocks and flows tog tnfapro project in Sabah, Malaysia. A
report written for the Face Foundation, April —é@000.” EcoSecurities applied its own
methods and model (EG®odel ™) to quantify the carbon budget of forest®/stems on
stand level.

In 2001 Face contracted the certification compa@$ $o validate and verify INFAPRO,
based on SGS’ GHG Validation and Verification peogma. In the absence of an
international standard defined or accepted by tRECCC Secretariat, SGS had prepared a
set of criteria based on Decision 17/C.P7 of therd@ch accords. These criteria act as a
standard and INFAPRO was validated against it.pnil2001 SGS carried out a pre-
assessment. The main assessment report was pdbdisie April 2002.
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Step 1 Identification of alternative land use scer@os to the proposed IFM project
activity

Sub-step la. Identify credible alternative land senarios to the proposed IFM project
activity

Land use scenario A: Continued forest degradation

After being logged the forest is abandoned andlwiz@tural treatment to the remaining
forest matrix takes place. As a result the arealisnized by pioneer trees, vines, herbs and
climbers, hampering the recovery of the foresthinfirst decades after the intensive first
round of conventional logging, the net increasbiomass is close to zero, due to increased
mortality rates that are caused by the logging dgenta the residual forest stand, combined
with suppressed growth of the remaining trees.rAfteund 20 years there is a second round
of logging. This is induced by several factors. Tingber stock in the concession is largely
reduced after decades of harvesting (harvestingdgperator started in 1968) and there is
not much timber left. The concession holder iseadof revenues from the sale of timber. At
the same time the market for tropical tree timipecses has expanded and new species in the
forest have become marketable. The harvesting \eduame limited, especially compared to
the first logging round. This is partly due to thegraded state of the forest and partly due to
the application of RIL techniques for harvestinghBbilitation of the forest in the Project
Area does not take place, because the costs fabitiéation are high and a major part of the
concession is degraded forest, limiting the timeeenues. Rehabilitation does take place in
the concession with help from external sponsorstimiarea to be rehabilitated is large and it
will take several decades before all forest has beeovered.

Land use scenario B: Avoided forest degradation

As in land use scenario A the forest is abandofted lagging and no silvicultural treatment

is applied, because of the high costs that carmptrdvided for by the concession holder. The
recovery of the forest is very slow. The concessiolder can afford to avoid logging on the
short term and applies a logging cycle of 60 ydarkne with the conventional length of a
sustainable logging round. Although the forest e a degraded state after the first round
of logging, further degradation by a second loggimgnd on the short term is being avoided.

Land use scenario C: Forest management with |FNVaiets

After the first round of logging the forest is gaibeing restored. The licensee has sufficient
financial means to implement forest rehabilitatiothe concession and decides to make the
investment in order enhance the commercial timb&res in the forest and fulfilling the
requirements in the Sustainable Forest Managemeahte Agreement to make and
implement a plan for rehabilitation and silviculiitreatment of the logged forest. Such
activities have not been implemented in the 10g/pdpr to the project start date in other
similar areas in Sabah. In the Deramakot Forestfieswhich is generally considered as the
model for sustainable forest management in Sabgliementation of SFM started in 1995
and 1996, including forest rehabilitation actistigannan et al., 2002). About 60 years after
the first round of logging, the operator enterskbeest Management Unit for a second round
of logging, based on RIL techniques.

Land use scenario D: Conversion to oil palm plaitator industrial timber plantation

The forest area has lost a lot of its commercitdevéollowing the first logging round and it

will take very long before the forest is productagain. In the years directly after logging,
there is no revenue from the area, only costshé&same time there is an increasing demand
for oil palm and the areas of oil palm plantatians rapidly expanding in Sabah. The logging
of the remaining forest stand provides some adwditioocome. In the period 1995 — 2003 the
area with oil-palm plantation in Sabah increasedf630,000 hectares to 1,077,000 hectares,
which is an increase of 71%. The perspective oftlower revenues from the poorly stocked
forests has prompted licensees to request the &FEvfiversion of parts of the Forest
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Reserves into oil-palm plantations (Su Mei Toh,®0@nly Yayasan Sabah (through its
subsidiary Benta Wawasan Sdn. Bhd.) is allowedtorert parts of the Forest Reserves into
oil palm plantations, but only for one rotation.d@rthe rotation cycle is completed, the area
is supposed to be turned back to natural forestggment. A Special Environmental Impact
Assessment is to be implemented prior to the camweof the area. Alternatively, applicable
to all licensees, the natural forest within the owercial Forest Reserves can partly be
converted to an Industrial Timber Plantation. Tieiguires the operator to submit an
Environmental Impact Assessment and a Plantatioreldpment Plan.

Sub-step 1b. Consistency of credible land use siwsnaith enforced mandatory applicable
laws and regulations

Land use scenario A: Continued forest degradation

Silvicultural treatment and forest rehabilitatia®e @ requirement in the Sustainable Forest
Management License Agreement 1997. The stipulasitimat the annual area for silvicultural
treatment and enrichment planting is equal to tha that is harvested each year. In the
period that relogging took place in Ulu Segama ¢(hhis the Forest Reserve to which
INFAPRO belongs), no forest restoration took phatthin the Forest Reserve. Since 2006
restoration activities are being carried out. k& threst management planning period of 10
years on 44% of all the area that is in need wgicsiltural treatment and on 18% of the land
that is in need of rehabilitation (enrichment pilag}. With respect to the logging cycle, there
is no prescription in laws or regulations aboutldrgth. The legal requirements (Forest
Enactment 1968) and regulations requirement (SFNI887) are that most of the
commercial trees can only be cut in the diametegeaf 60 cm — 120 cm.

Land use scenario B: Avoided forest degradation

See description under Land use scenario A foratws ind regulations concerning forest
restoration and logging cycles. Land use scenatiio line with enforced mandatory
applicable laws and regulations.

Land use scenario C: Forest management with |FNVaiets

The rehabilitation that is taking place within teisenario is in line with the Forest Enactment
1968 and the SFMLA 1997. The same applies to thgimg cycle of 60 years. See also the
description under Land use scenario A.

Land use scenario D: Conversion to oil palm plaitator industrial timber plantation
Conversion of natural forest to industrial treenpddions is possible with consent from the
SFD. The SFMLA contains a provision for plantatd@velopment on a maximum of 15% of
the licensed area with slopes less than 15 de@®eellei Toh, 2006). Conversion of natural
forest into oil palm plantation is formally not@lved, since it is not a forest produce.
Conversion to oil palm or industrial timber plamatis not very likely. The plans for the
conversion of a large part of Ulu Segama into alugtrial timber plantation in 1999 were
withdrawn 4 years later because of concerns omtpact it would have on biodiversity
(especially Orang utans because of their high teimsUlu Segama — Malua).

Sub-step 1c. Selection of the baseline scenario

Land use scenario A ‘continued forest degradai®selected as the most likely land use
scenario. The description of the management histo8abah and in the concession of the
licensee in section 2.4 shows that silvicultureahtment and forest rehabilitation starts
gradually since 1997. Especially forest rehabitita{that is comparable to the activities in
INFAPRO) is happening below the scale and rateireduo restore the degraded forests in
the concession and in the Forest Management UrateviNFAPRO belongs to. In addition,
records for the same Forest Management Unit shatwéhogging in about 20 years is a
common practice that took place in the majorityhaf area.
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Step 2 Investment analysis
No investment analysis is carried out.
Step 3 Barrier analysis

Sub-step 3a. Identify barriers that would previatitnplementation of the type of proposed
project activity

The implementation of the project activity facegesal barriers: an investment barrier, a
technological barrier and a barrier due to prengifpractice. The barriers are described
below.

Investment barrier

The costs per hectare for timber stand improvemgiiudgeted in the USM Forest
Management Plan 2008 — 2017 is RM 350, while tlezaye historical costs per hectare in
INFAPRO are RM 2,600. This figure is calculateddshsn budgets since 1992 and prices
have increased in the meantime. The current cestegetare for INFAPRO are about RM
7,000. The approach in INFAPRO is similar to relitbion activities that are taking place in
the North of Ulu Segama — at an initially budgetedt of about RM 3,500 per hectare.
During implementation the costs appear to be highieich will probably lead to the
reduction of planted seedlings per hectare in dimeut costs. The rate at which rehabilation
is happening in Ulu Segama is about 1,200 hecpegear since 2007 (SFD, 2008). In all
the Forest Reserves in the whole of Sabah on aa&8§0 hectares have been rehabilitated
in the period 2006-2009 and this is less in thes/bafore 2006. Rehabilitation of degraded
forests is a very costly operation. The introdutitid SFMLA'’s (long-term agreements
between the Sabah State Government and privateeghts amongst others aimed at
reducing the State budget deficit. At the same timedicensees are confronted with high
costs for meeting the requirements for SFM at idetlin the SFMLA's, while the Forest
Reserves are depleted of the high-value timbettlamihcome and the revenues for the
licensee are low. SFM in Sabah needs capital shadti readily available locally, as the
Deramakot experience shows. By the end of 200hd aéecided to stop rehabilitation
activities, amongst others because of the escglatiats that were beyond the financial
capacity of Deramakot (Mannan, 2002). When thermipositive cash-flow from timber
harvesting, licensees rely on external investmantdrest rehabilitation (Su Mei Toh, 2006).
This is what is happening in USM, where rehabilitatalong the Segama river in the
Northern part of the Forest Reserve is funded byoi¢@nd by private companies as part of
their CSR policy. Ong (2005) suggests that thedsggonstraint to implementing
silvicultural treatmens, is the uncertainty of thesrall economic viability of managing
logged forests under a natural forest managemgimhee He further states that enrichment
planting is best viewed as a restorative measur@fg-term benefits rather than a
commercial investment.

In the 10 years prior to the start of the projetivity and throughout the 1990s, the
sustainable forest management project in the Detainfi@orest Reserve is the main activity
that is similar to the proposed project activitytérms of forest rehabilitation. This project
started in 1989 and has been implemented with fignfilom the German development
cooperation organisation GTZ, aimed at producingpdel for sustainable forest
management, and cannot be considered as a prajea wure commercial interest.
Deramakot does not represent common practice @sfananagement in Sabah, but is instead
considered as a learning model for SFM in Sabam(ida, 2002; Su Mei Toh, 2006).

Another similar activity is enrichment plantingTialiwas, that is now part of the Ulu Segama
— Malua Forest Reserve. In 1979 an area of 22,86tates was planned for treatment. In
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reality about 1,600 hectares have been treatedeleetd980 — 1984 and the project was
abandoned in 1986 mainly due to the high costs (@0@5). There are no IFM activities
known within Sabah that are similar to the scaltN6(TAPRO and have been entirely funded
through private or commercial investments.

This investment barrier does not apply to the atigve land-use scenarios, as there is no or
limited investment in improved forest managemexteet for land use scenario C. However,
the high costs for rehabilitation makes this scienanrealistic.

Technological barriers

The time the project activity started, there wasmoch experience with enrichment planting
especially for large scale projects in the couribyring the first three years of the project
many applied research activities were undertakematipnally, with the objective to optimize
raising, planting and tending to seedlings, as a&lbreparatory activities in the field. The
experience from rehabilitation of 3,000 hectarethenfirst phase has led to revolutionaising
the following phases of the project activity. Mdoeg term studies were investigated
including planting width experiments, experimentthvgeedling sizes for outplanting, a
vegetative propagation study, species trials, aconytzae study and other research.
Knowledge on forest rehabilitation was availablevoously at a limited scale, mainly
oriented to small scale experimental non-commegatlities, but not for the scale at which
forest rehabilitation was carried out by INFAPRG@rtRof the research in INFAPRO is
reflected in the technical reports — a list of theschnical reports is provided in the
INFAPRO Forest Management Plan (Infapro, 2001). Ftvest Management Plan also
contains a reference list of publications thatlaEsed on research and experiences in
INFAPRO. An overview of research that has been ootatl in the first phase of the project
is available in the internal report ‘INFAPRO Resdaprogramme 1992 to 1995 — Results
and recommendations’ (Moura Costa, 1995). The ntifogest rehabilitation activities that
are going on in Ulu Segama - Malua is based omplecagion of the INFAPRO project
concept (SFD, 2006). The success of INFAPRO iswildely known as the Model for Forest
Rehabilitation in Sabah and the region considemiagy local and internationally known
visitors and donors have visited the place sirc@iteption (INFAPRO Visitor Book
Records). This also applies to the pioneering oble project in carbon sequestration
research activities (Yap, 2000).

This barrier does not apply to the alternative tasd scenarios, as enrichment planting is not
part of these scenarios, except in land use see@ailhe extra costs associated with research
and testing of enrichment planting (including nayseanagement) would make this scenario
even more unrealistic.

Barriers due to prevailing practice

The project activity is the first project of itsnki considering its scale and intensity. Not
before nor during the start of the implementatienigd similar activities were being
undertaken in Sabah. The plans for enrichment ipiguaf 22,000 hectares in Taliwas in the
1980s were not fully implemented, and in total &ldg800 hectares had been treated. The
sustainable forest management project in Deranfad@st Reserve that started in 1989,
includes a set of activities related to SFM. Onéhebke activities is forest rehabilitation and
its implementation did not start before 1995, 3rgexdter the INFAPRO project start date.
Staff from Deramakot visited INFAPRO to learn frdine rehabilitation activities of the
project (pers. com. Yap). In the period 1996 — 260 hAverage an area of 190 hectares per
year has been rehabilitated in Deramakot (Mann@®2Rand until 2005 a total area of 1,200
hectares was treated with enrichment planting (Q665). Another initiative that has
similarities with INFAPRO is the INIKEA project, #t started in 1998 with signing a
Memorandum of Understanding between Innoprise @fartayasan Sabah) and the Sow a
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Seed Foundation (initiated by the IKEA Group). Eim of the project is to restore
biodiversity in the Kalabakan Commercial Forestd®es in Tawau, Sabah, which is part of
the Yayasan Sabah Concession Area. The projectansssts of 18,500 hectares of forest
that has been affected by logging and forest titessto severe droughts in the period 1982 —
1983. The annual rate of rehabilitation is aboui Blctares.

Silvicultural treatment of degraded forests anceemgily rehabilitation by enrichment
planting were not common practice. Since the ptajes introduced, the vision within the
forest sector and also within the State governrmoarforest management in Sabah has
gradually changed in favour of more sustainablesbmanagement, under leadership of the
Sabah Forest Department since 1997. Early actvitieh as INFAPRO, the New England
project on Reduced Impact Logging, the INIKEA patjand the SFM project in Deramakot
Forest Reserve, have an important role in creaimgreness and fostering support for
sustainable forest management. As a result, sitvi@l treatment of logged forests is now
more widely applied in forest management and alsest rehabilitation similar to INFAPRO
is practiced. Several companies and NGO'’s havediadly contributed to the rehabilitation
of Orang utan habitats in the Northern part ofihe Segama Forest Reserve.

Sub-step 3b. Show that the identified barriers @odt prevent the implementation of at
least one of the alternative land use scenarios

The alternative land use scenario A representsdh@mon practice in forest management and
does not face barriers to implementation. Landsgs@arios B and D would also not be
prevented by these barriers. The land use sce@dRorest management with IFM activities’
would be prevented by all of the three barriers.

Step 4 Common practice analysis

In the 10 years prior to the start of the projetivity no similar activities were carried out at
a similar scale within Sabah. Initiatives that hairailarities with INFAPRO are discussed
under step 3a ‘barriers due to prevailing practitee Deramakot SFM project started in the
10 year period before the start of INFAPRO, butlenmentation of rehabilitation in
Deramakot started in 1995/1996. The scale of rditetlin in Deramakot is different to
INFAPRO (about 190 hectares per year were rehateititin Deramakot), and further
implementation was stopped in 2001, due to the bagits. The INIKEA project started 6
years later than the INFAPRO project. Its objects/t restore biodiversity in forests
affected by fires, and it is not a commercial pcognd has only been realised with external
funding.

3 Monitoring:

3.1 Title and reference of the VCS methodology (whicincludes the
monitoring requirements) applied to the project acivity and explanation of
methodology choices:

The VCS methodology applied to the project actiisty M0005, Version 1.0, Methodology
for Improved Forest Management: Conversion from [Ryaductive to High Productive
Forest. This methodology has been selected beddasetended for project activities that
prevent emissions from relogging and / or rehattéditdegraded forests by enrichment
planting and silvicultural treatment. The projectivty satisfies all applicability criteria of
the methodology — see section 2.2 of this Projexuinent.
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3.2 Monitoring, including estimation, modelling, measuement or calculation
approaches:

The purpose of monitoring is to provide managenmotmation and transparency on the
implementation of the project activity and to qufynthe actual net GHG emission reductions
resulting from the implementation of the projedivaty. Management information on project
implementation allows the checking of the achieveinod project goals and quality of the

work.

The type and origin of data and information to é&egarted is described in the sections 3.3 and
3.4 below. Section 3.4 deals with monitoring freme roles and responsibilities and
management of data quality.

3.3 Data and parameters monitored / Selecting relevarGHG sources, sinks
and reservoirs for monitoring or estimating GHG emssions and removals:

Table 3.3.1Data and parameters monitored for quantificatio@ldG emissions and

removals.
Data / Data Description Source of Description of QA/QC
Parameter | unit data measurement procedures
method
A ha Area of stratum | Mapping of Measurements are | Follow the SOP
at yeart project taken with GPS for boundary
compartments| device survey
Agp) ha Total area of all | Field Fixed plot size is Follow the SOP
sample plots in | measurements| multiplied by the for carbon
stratumi number of plots monitoring
DBH cm Diameter at breastField Measured at 1.3 m | Follow the SOP
height of tree measurements above ground. All for carbon
trees with DBH>5cm| monitoring +
are included section 3.4.2.6 for
description of
QA/QC
H m Height of tree Calculated Calculation is basedbee QA/QC
on the measured procedures for
DBH of tree DBH
t, andt; yr Years of the Measured Recording of year in -
monitoring which monitoring
activity activity takes place
ACp,+ t CO-e | Net carbon stock | Calculated Calculation based gnSee QA/QC
yrt change in with- the measured procedures for
project scenario in variablesDBH and DBH
stratumi at yeart At
AChacsi,it t CO-e | Net carbon stock | Calculated Calculation based gnSee QA/QC
yrt change in above- the measured procedures for
ground tree variablesDBH and DBH
biomass in the At
with-project
scenario
ACges,it t CO-e | Net carbon stock | Calculated Calculation based an+
yrt change in below- AChgg,i;and the

ground tree

root:shoot ratio

43



Face \d

Version 1.7

biomass in the

with-project
scenario

Epiomassioss,it| t CO-e | Emissions due to| Calculated Calculation based gnSee QA/QC

yrt site preparation the measured procedures for

for project variableDBH DBH
activities in
stratumi at yeart

Chceyjspit | tC treé! | Carbon stock in | Calculated Calculation based gnSee QA/QC
above-ground the measured procedures for
biomass of treé variableDBH DBH
of specieg in plot
spin stratum at
yeart

Vijspi m° tree’ | Stem volume of | Calculated Calculation based gnSee QA/QC
treel of specieg the measured procedures for
in plotspin variableDBH DBH
stratumi

ChacB, spiit tC Carbon stock in | Calculated Calculation based gnSee QA/QC

trees in plospin
stratumi at yeart

the measured
variableDBH

procedures for
DBH

3.4 Description of the monitoring plan

3.4.1 Monitoring of baseline carbon stock changesd GHG emissions

The carbon stock changes in the existing vegetatitime baseline scenario is monitored
(4Cree-existi) — S€€ also section 4.2.6 of this Project DocumBEm carbon stock changes in
existing vegetation include above-groun@{ec.exist-ag,ji} and below-groundACiee.-exist-s8,,)

tree biomass. Following the methodology in secticdh5, these parameters are quantified
based on the same approach as for changes in satmmks in above-ground tree biomass in
the with-project scenario. The monitoring requiraisgor the estimation ofCyee-existi are
similar to those provided in the following secti®4.2 on monitoring of project carbon stock

changes.

3.4.2 Monitoring of project carbon stock changes ahGHG emissions

Included in the monitoring of the project carboocktchanges are the above-ground tree
biomass fCxcs, ) and the below-ground tree biomag€{css; ), while carbon stock changes
in wood productsACyp, ) and in dead woodMCpy ;¢ are excluded — see also section 4.3.1.1
of the Project Description on the procedure forrifigation of the project carbon stock

changes.

3.4.2.1 Updating strata

Strata are based on forest type and the periodhichvihe forest has been treated. At each
monitoring and verification event the strata ardaipd with newly treated areas. The table

below shows the strata that are defined in thecetdjrea.

Table 3.4.2.1.1Strata in the with-project scenario.

Rehabilitation

period

Forest type
92-00 & Open Canopy 92-00 & Pioneer dominated  9Z®emnant/Pioneer
02-04 & Open Canopy 02-04 & Pioneer dominated  0Z®emnant/Pioneer
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06-09 & Open Canopy 06-09 & Pioneer dominated  O0&®emnant/Pioneer
10-13 & Open Canopy 10-13 & Pioneer dominated 1@ Femnant/Pioneer
14-16 & Open Canopy 14-16 & Pioneer dominated  1&HEemnant/Pioneer
17-19 & Open Canopy 17-19 & Pioneer dominated  1&HFemnant/Pioneer
20-22 & Open Canopy 20-22 & Pioneer dominated 2@ XRemnant/Pioneer
23-25 & Open Canopy 23-25 & Pioneer dominated  2&XRemnant/Pioneer

3.4.2.2 Sampling framework

Sampling is done following a sampling approachwia phases. The first phase consists of
manually classifying virtual plots into forest typpdrased on a 200 m x 200 m grid imposed
on an aerial photo — see section 4.2.2 of thisslet@)ocument where the stratification of the
Project Area into forest types is discussed initdthe second phase consists of measuring
permanent inventory sample plots. Initially thisswa a zone along roads in the Project Area.
This zone is a 250 m wide strip along each sidad@foad, excluding the first 30 meters next
to the road, in order to exclude road effects. &se section 4.2.2 for justification of this
approach. The 30 meter wide strip along the rdadhtimonitored, is excluded from the area
of the with-project strataX(;) for which VCU’s are claimed. In order to avoidt@uatial biases
in the sampling of living tree carbon stocks, esample plots have been added in the area
beyond the sampling zone along the road (i.e. éurtitan 250 m from the road). These
additional plots are part of the sampling framewditke plots in the interior zones that have
been introduced at a later moment, are given ardifit weight factor than the plots in the
zone along the road. Statistical weighing of edohip applied, based on the representative
area of the inventory plot. The representative afd¢be inventory plot is calculated by
dividing the area of strata in the roadzone aretiot zone by the number of inventory plots
in the respective zones. The following statistaggbroach is applied for calculating the
weighted mean and standard error of above-grourmbnastocks:

n
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had
W, = E Wops
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L

PN N
L H;I:_-l ol i Spl

p=1

}rsp,.i Ws'p,.z'
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Where:

Parameter Description

B Weighted mean of above-ground carbon stocks itusira
W, Sum of plot weights in stratum

Ysp. Above-ground carbon stock in plgpand in stratunn

Wep, Weight of plotspin stratumi

s° Variance of mean above-ground carbon stocks itustra

The plot coordinates are fixed before the statheffield measurements. The number of plots
in the first monitoring event are 50 plots in thereated area and 240 plots in the treated
area.
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A nested plot approach is applied as shown in taldle2.2.1 below. The size of a plot is

2.000 nf and each plot consists of four circles of 500 Tine circle in the South-West corner
is the key circle. The distance between the cirelgres is 28 meter and they are positioned
in the form of a square — see picture 3.4.2.2.%&. Kdy circle contains a smaller circle with
radius of 5 meter where small trees are measused table 3.4.2.2.1. Regeneration (i.e. trees
larger than 20 cm in height up to 50 mm DBH) is rtamed in a circle with a radius of 2

meter within the key circle. The plot can be radatkockwise around the key circle centre in
steps of 20 degrees in order to keep a plot withim stratum or to avoid entering slopes that
are too steep to walk on.

Table 4.3.2.2.1DBH classes used in nested sample plots.

Tree type Tree dimensions Sample area (M) | Circle radius (m)
Regeneration >0.2 m of height — 50 mm of DBH  12.56 2 — key circle

Small trees DBH =50 mm —100 mm 78.5 5 — kegleir
Medium trees | DBH =100 mm — 200 mm 500 12.62 —dimfe
Large trees DBH =200 mm and larger 2000 Wholermary plot

Picture 4.3.2.2.1Plot layout (Source: IFER)
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For monitoring of the carbon stocks the targetextigion level is 10% of the mean at a 95%
confidence level. This is reached by stratificatiéthe Project Area and measuring a
reasonable amount of sample plots. Where this $icgclevel is not reached, the associated
uncertainty is expressed based on the tool VT0008ricertainty assessment that is part of
the methodology VMO0O005.

3.4.2.3 Carbon stock changes and GHG emissions

The BEF method from section 5.2.2 of the methodplegelected to estimate the carbon
stock changes in above-ground tree biomass. Ttligdas the following steps.
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Stepl: The diameter at breast height (DBH) is nrealsior trees with DBHE- 5 cm in
permanent sample plots.

Step 2: The volume of the trees is calculated basemlume equations. All species that
occur in INFAPRO are divided in 15 species groums far each species group is a specific
equation for the calculation of height and voluideight is calculated based on the measured
DBH whereas volume is calculated based on meafBétiand calculated height. The table
4.3.2.1 below provides the equations for all thecigs groups. The equations are locally
developed by Forestal International Ltd. for diptarp forest in Sabah (Forestal International
Limited, 1973, in: Pinard, 1995). They are basedestructive sampling of trees in the Ulu
Segama Forest Reserve, which comprises the INFAPR{@ct Area. As the equations are
both local and specific to species group, they igthe most suitable method to calculate
tree volumes and consequently tree carbon stotkselequations are not suitable for small
trees (DBH category of 5 to 10 centimetres) andefloee a specific equation (locally
developed within the same Forest Reserve) by Pii®@b) is applied:

LOGe (dry weight in kg) = 0.539 x DBH — 1.25

Table 4.3.2.1Height and volume equations for species groups.

Species | Height equation Volume equation

group

1 H=5.506 + 0.4119 x D—0.00162 x D | V =0.038 + 0.0053 x (bx H) / 100

2 H=2.614 + 0.5529 x D—0.00302 x D | V =0.1532 + 0.005 x (bx H) / 100

3 H =-0.3622 + 0.6403 x D — 0.00337 X D| V = -0.0362 + 0.005 x (Bx H) / 100 + 0.00000005 x (fx H) / 100¥
4 H=-0.3152 + 0.7511 x D — 0.00429 X D| V = -0.0364 + 0.005 x (bx H) / 100

5 H=2.517 + 0.5997 x D—0.00322 x D | V =0.164 + 0.0041 x (bx H) / 100 + 0.00000041 x (fxx H) / 100%
6 H =5.0849 + 0.33498 x D — 0.00102 X O V = 0.1363 + 0.0046 x (bBx H) / 100 + 0.00000007 x (fxx H) / 100
7 H =3.999 + 0.425 x D — 0.00195 X D V =0.1292 + 0.0047 x (tx H) / 100 + 0.00000015 x (fx H) / 100%
8 H=2528+0.3635x D—0.0019 XD | V =0.0582 + 0.0048 x (tx H) / 100

9 H=2.297 + 0.3304 x D—0.00144 XD | V =-0.0145 + 0.0056 x (bx H) / 100

10 H=23.981+0.2848 x D—0.00119 x D | V =0.0322 + 0.0054 x (tx H) / 100

11 H=2.056 + 0.4659 x D — 0.00221 x D | V =-0.0195 + 0.0047 x (tx H) / 100

12 H=11.46 + 0.263 x D — 0.00114 X D V =-0.1918 + 0.0058 x (tx H) / 100

13 H=3.497 +0.238 x D—0.00152 XD | V = 0.0547 + 0.0053 x (Bx H) / 100

14 H=-3.189 + 0.7358 x D — 0.00472 X D | V = 0.02997 + 0.0039 x (x H) / 100 + 0.00000018 x (fx H) / 100§
15 H=23.329 + 0.2638 x D—0.00136 X D | V =-0.0021 + 0.0051 x (tx H) / 100

Step 3: Selection of the Biomass Expansion Fa8BF]. The BEF is selected from Brown

for good tropical hill forest in Malaysia (PinartB95). The study site of Pinard represents the
same forest type as INAPRO and is within 5 kilometirom INFAPRO. The value of the

BEF is 1.895.

Step 4: The stem volumes of trees are converteccarbon stocks of above-ground tree
biomass via the basic wood density, the BEF anddhigon fraction. A carbon fractio€;)
of 0.5 is selected (i.e. the IPCC default valudle Wood densities are species specific and
selected from the following sources: Burgess (1966)e Flora of Sabah & Sarawak
(Soepadmo, 1996), unpublished research by Yap, BFR@Blant Resources of South-East
Asia), Forester's Manual of Dipterocarps (Symingtb®43, revised in 2004).

Step 5: The carbon in all trees per species aall pecies is summed up to provide one
single value per sample plot of the above-grouee tarbon stock.

Step 6: The mean carbon stock in above-groundoioeeass per stratum is calculated. For
this step the total area for all sample plots patsm is requiredAg, ) — this parameter is one
of the variables to be monitored.
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The quantification of carbon stocks in below-growreg biomass ACggs, 9 is based on the
ACacg,iy multiplied with the root:shoot ratig;, which is based on Pinard and Putz (1996). The
factor is developed in a study in similar foresthivi 5 kilometers from INFAPRO. Their
estimate is that below-ground tree biomass is aboUt of above-ground tree biomass.
Therefore a root:shoot ratio of 1.17 is adoptedtierProject Activity.

3.4.2.4 Roles and responsibilities for monitoring&ivities
Monitoring of carbon stocks is done in teams egedpwith monitoring tools. The chart

3.4.2.4.1 below gives an overview of all the ratethe monitoring campaign.

Chart 3.4.2.4.10rganizational chart for monitoring campaigns.

Carbon
monitering
manager

. . . Field campaign
Field campaign [ateanat et Campalgl! local external
leader SUPEIVISOr -
supervisor

—
Field campaign .
leader assistant |

Team leader

]

Equipment
operator

=] Treeid man

o Field assistants

A description of the responsibilities for eachtud positions in the organizational chart is
provided in the table 3.4.2.4.1 below.

Table 3.4.2.4.1Description of responsibilities of staff involvedmonitoring.

Position Responsibility
Carbon monitoring The carbon monitoring manager is responsible fanmihg the
manager monitoring campaign and contracting staff for inmpénting the

campaign. The manager is also responsible forngritie
Monitoring Report.

Campaign leader The leader of the campaign is rsdipie for the methodology of
the campaign. He designs the project structuresapdrvises the|
data evaluation.

Field campaign leader Leader is responsible foofierations on the ground. The main
tasks of the leader are to select and hire loe#fl sapable of
works related to computer aided field data coltegtmanage
monitoring teams in the training phase and alser fatthe field,
organize repairs of broken equipment and assigttext o
responsibilities to team leaders.
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Field campaign external
supervisor

External supervisor is responsible for teachingcthreect
methodological approach to the local workers. Harésent in
the beginning of the campaign to ensure that ablems related
to equipment and project database structure avedalnd all
guestions regarding the methodology of data catiacire
answered. He leads the training of local staffidH&so present g
the end of the campaign to check data quality arahéck the
quality of field work by revisiting random seleatiof inventory
plots and re-measuring them.

1

Data analyst

Data analyst is responsible for da¢glcand data evaluation. H
carries out the statistical computations and predube final
results.

e

Campaign local

Local supervisor is responsible for transportatiothe field,

supervisor supply of local workers and for other administrattasks and
logistics.
QC officer QC officer is responsible for remeasueatrof monitoring plots

for Quality Control.

Field campaign leader
assistant

Assistant takes over responsibilities of field camgp leader
when necessary. E.g. when the campaign leadet svadable.

Equipment operator

Equipment operator is respomé$drithe data collection. He is
operating the technology in the field and thereforest be
familiar with it.

Team leader

Team leader is responsible for mandgaad workers in the
field, on the inventory plots. He is also respolesfbr daily
backup of collected data.

Tree id man

With so many species present in Sateghidentification man is
crucial for the monitoring team. He is skilled iee identification
and is responsible for correct species data.

Poleman

Poleman is operating measuring pole anduriag DBH. He is
familiar with the correct procedures for measuidigH,
positions of the trees and also procedure for radidg to the
plot.

Field assistant

A field assistant provides supfmthe team by carrying
monitoring equipment and numbering trees in thé, plmongst

others.

The inventory team members are trained on usingithr@toring equipment and on the
procedures for monitoring. In the selection procedyf the inventory staff the experience
with monitoring is a very important criterion. Agdst half of the supervisory staff (i.e. the
managers, leaders and supervisors) is educatedast imonitoring and research and has
multiple years of experience in forest inventories.

The position of a field campaign leader assistaoptional. The positions of the carbon
monitoring manager, the campaign leader, the delyst, the field campaign external
supervisor and the QC officer can be combined.

3.4.2.5 Monitoring equipment

The equipment used for monitoring consists of tilewing items:
- Afield computer for entering the monitoring datapkot location.
- A GPS device for navigating to plot centres angttwe geographic coordinates of

sample plots.

- A calliper or measurement tape to measure the dearaebreast height (DBH — at

1.3 meter).
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- Optionally a laser rangefinder combined with a casgpand inclinometer for
navigating, height measurements and determiningréeepositions.

- Accessories such as batteries, (telescopic) polesber cards, ribbons, aluminium
tags and rain covers.

Equipment is calibrated according to the requiresérat are provided by the suppliers of
the equipment.

3.4.2.6 Quiality assurance and quality control proadures

Standard Operation Procedures (SOP) are preparéuefomventory teams. The SOP include
procedures for all monitoring steps. Specific pthees are provided for plots that are
measured for the first time and for plots thatrareneasured. The main items in the SOP are:

- Navigating to the plot centre

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

- Measuring and describing trees

- Describing other parameters of the plot

- Checking the database

- Creating data backup

The SOP contains rules for how DBH measurementta&en in specific circumstances, e.g.
on steep slopes, for slanted trees and for tretbsbwitresses. The SOP is written in English
and in Bahasa Malaysia to make sure that the ioweteam members have a good
understanding of the procedures. The proceduredemaribed following a step-wise
approach, where steps are accompanied with speatieres or screenshots. The content of
the SOP is in line with the content of the monigriraining sessions.

Other quality assurance measures are:

1. Training of inventory team members. Training isegivon-site by an experienced
monitoring professional (the field campaign extéswpervisor). At each new
monitoring campaign (taking place at a 3 year irgBrthe staff is retrained in order
to refresh their knowledge and skills.

2. The field campaign external supervisor is presenaflvice during the first week
after the training.

3. The database structure on the field computer igded to minimize input errors:

a. Predefined lookup lists are provided (e.g. for sgseoames).
b. Dependency checks are included: conditional lodiaip shorten the choice
for subordinate variables.
c. The species lookup list only contains speciesahatir in the Project Area.
d. A warning is given by the software if a value ig otireasonable bounds.
The inventory team member is given the opportutaityheck the value and
correct it if applicable.
e. The software gives a warning if a tree is locatetside of the plot boundary.
f.  After completion of each plot, an automatic softvaheck is run to see
whether any input variables are missing (e.g. DBMHp@cies name).
g. There is an option to switch on a measurement dittzat guides the
operator of the field computer through the measerdrateps.
Quality control includes the checking of the dasbaith measurement data. SQL queries
are performed for a final check of the databaseali@ucontrol also includes the re-
measurement of a selection of inventory plots. [Eader of the quality control measurements
is not involved in the original measurement of phat. A minimum of 5% and a maximum of
10% of the inventory plots are re-measured. Thenndg&erence in measured carbon stock of
a plot between the original measurement and timee@&surement across all plots shall be 5%
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at maximum. If the difference is larger than 5% tiause(s) of the difference will be
identified and addressed.

3.4.2.7 Data archiving procedures

The database with the monitoring data is storegwatral locations:

1. There is a daily backup of the data on the fielohgoter itself and on a computer in
the office at the INFAPRO site. The data are trametl via a flash drive and after the
transfer the data will also be kept on the flaghedr

2. Once in two weeks the data are sent to the Cortsmm& Environmental
Management Division (CEMD) office in Kota Kinabauad stored on an office
computer.

3. At minimum two times during the monitoring campatte database is stored on the
computer of the field campaign external advisor.

4. The processed data are stored on the computee ofala analyst and on the
computer of the carbon monitoring manager. Thd fiagabase is saved on the
network server of Face the Future and a copy isdsavthe CEMD office in Kota
Kinabalu with the field campaign leader.

All data collected are kept at least for two yesdter the end of the last crediting period.

The spreadsheets used for calculating the net oatock changes and GHG emissions and
the Monitoring Plans are saved in electronic angkpform at the office of Face the Future in
the Netherlands, at the CEMD office in Kota Kinabahd at the INFAPRO office.

3.4.2.8 Monitoring of project GHG emissions

The approach to quantify project GHG emissidBBIGwps ) IS provided in section 4.3.2 of
this Project Document. In order to quantify thejpco GHG emissions in each Monitoring
Report, the following records are kept:

1. The generation of electricity in kWh by the gereethe INFAPRO site. The annual
electricity production is provided in the INFAPR#ual Reports, which are
available at the CEMD office in Kota Kinabalu andhee office of Face the Future in
the Netherlands. The Annual Reports are sharedthtiSteering Committee
members.

2. The amount of fuel consumed by project vehicle® fidtord is available at the
INFAPRO site.

3. Arrecord of all flights to INFAPRO by project staffonsultants and auditors. The
record is available at the INFAPRO site.

4. Arecord of areas that have been cleared of féoeshe purpose of establishing
infrastructure. The record is available at the INFRO site.

5. Arecord of newly established roads or roads tranaintained each year. The
record is available at the INFAPRO site.

3.4.3 Monitoring of leakage carbon stock changes driGHG emissions

Leakage carbon stocks changes and related GHGienssze not monitored. Leakage due
to the market effect of avoided harvesting in thgjdtt Area is quantified at validation of the
project activity and is not subject to changesarbon stocks in the baseline scenario that
take place after the logging event. Leakage ikisRroject Document calculated as the
leakage factorl(Fyg) times the emissions from relogginyGre. i), See equation (46) in the
methodology. The paramet&Crg, ;is calculated once and is not monitored. In catfithe
parameteCys. is subject to monitoring because it changes ifawth in the baseline scenario
takes place, expressed by the param@Bgte.eisti« HOwever, this parametdiCiee exist i d0€S
not have an effect on the leakage param#@zk. Therefore, leakage is hot be monitored.
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3.4.4 Estimation of ex-post total net carbon stockhanges and GHG emissions

The total net GHG emission reductionE(ry) of the project are calculated as in section
4.4.1 of the Project Document. The Monitoring Refraeludes the estimation of the total net
GHG emission reductions, based on the monitorieglt® i.e. the monitoring of changes in
carbon stocks and GHG emissions in the with-prageenario and the monitoring of changes
in carbon stocks in existing tree vegetation intibseline.

3.4.5 Monitoring of project implementation
3.4.5.1 Monitoring of the project boundary

The size of areas to be rehabilitated are definesntracts between Face the Future and
Yayasan Sabah, which cover an implementation pefiegveral years. These areas were
first explored by the officers and rangers to datee if the sites are suitable for
rehabilitation. General features of the projectearech as rivers, topography and already
existing roads are digitized from a variety of mafise contract area is located within the
Project Area and is divided into compartments. Btendary of the contract area and the
compartments is determined by the survey team llywimg the physical and natural site
features such as former logging roads and skitb trarer and ridges. The team demarcates
the boundary on the ground with coloured sticks @aidt on the stems of existing trees. The
field team was formerly part of the Survey UnitRdkyat Berjaya but are now staff of
CEMD under INFAPRO. The team is part of the Operatinit. The survey team is
supervised by the Rakyat Berjaya survey unit basédhad Datu. The team uses simple
mapping tools such as GPS, Suunto Prismatic ComBassito Clinometer and measuring
tapes while demarcating boundaries at the same TieGPS is used for establishing
reference points. The compass is used for mappmfdundaries. The procedures are
documented in the SOP Operation Guidelines. Bafaelata is sent for processing,
supervision is conducted by the Head of Unit tauemshe boundary is made properly and the
raw data is valid. The raw data is then transfefireh the field book to graph paper and sent
to the Mapping and Technical Services Section @Rbrestry Division (FD) in the Yayasan
Sabah office in Kota Kinabalu to map the surveyemgartments. This section is responsible
for processing the data and the production of niapthe whole Yayasan Sabah Concession
Area. Once the map and GIS files are completed,dhe sent to CEMD and INFAPRO
offices for operation use. Each compartment resegvgpecific ID number, that is composed
of the contract area number, the coupe (year gfitmg and a serial number. All spatial data
are archived at the INFAPRO office, the CEMD offinéKota Kinabalu and the Face the
Future office in the Netherlands.

3.4.5.2 Monitoring of forest rehabilitation and maragement

The nursery management, forest rehabilitation angst management activities implemented
by INFAPRO staff are described in section 1.9 of #roject Document. The progress of
project implementation is monitored by INFAPRO f&taf

Table 3.4.5.2.1 shows all the parameters that arétared for each activity. For ground
truthing, the number of planting points per catggsmonitored. These categories are
planting points, unplantable points and naturagénegation points. Seedling despatch refers
to the transport of seedlings from the nursenhtodompartment where they are going to be
planted. Maintenance refers to three types of diets row slashing, ring weeding and
liberation thinning. Climber cutting is also a m&imance activity, but is separately included
in the table because it is also a pre-planting/iigtiA 100% census of the survival of
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seedlings is carried out three months after enr@firplanting. After three years another
100% is carried out. Natural regeneration of delsgy@ecies are included in the census.
Previously three census rounds were carried oL@0&o6 census after three months, a 10%
census after one year and a 10% census aftentbaes.

The table 3.4.5.2.1 indicates where the monitodiaig are published and stored. Monitoring
data that is available on a compartment leveldeestin a general record book and in more
specific compartment files (field record books)tthee present at the INFAPRO office.
Electronic copies are archived both in the INFAP&fize and in the CEMD office in Kota
Kinabalu. Monitoring data is summarized in tablest tare published in Quarterly Reports
and Annual Reports. These reports are drafteddyNRAPRO manager and endorsed by the
Group Manager of the Conservation & Environmentahisigement Division (CEMD) in

Kota Kinabalu. The reports are sent to Face tharEuh the Netherlands. The annual report
is shared with stakeholders at the annual Ste€orgmittee meeting. An electronic copy of
the reports is available at the INFAPRO office. &agersion of the reports are available at
the INFAPRO office, District Forest Officer of ti&mbah Forestry Department office, the
CEMD office and the Face the Future office.

The Management Information System, Research, T@giand Development unit (MIS-RTD)
is responsible for carrying out the census. ThesBlyrand Tagging unit is responsible for
keeping the records on nursery management and @jtouthing. Within the Operations unit
the Site Preparation team is responsible for therds for compassing and climber cutting.
The Planting and Maintenance team is responsibléérecords on enrichment planting and
maintenance. Each unit is supervised by a Headchdfiho reports to the INFAPRO
Manager. Under the Head of Unit the team leaders@apervising the casual rangers — see
also section 1.15. To check the quality of thediiedrk activities regular joint inspections are
carried out with the INFAPRO Manager, the officarsl the rangers. The data in the field
records are verified during these inspections.

Table 3.4.5.2.IMonitoring of nursery management, forest rehatilih and forest

management.

Activity

Parameters

Unit

Reporting & Archiving

Nursery managemer

t

- list of species
- number of seedlings per species

Nursery unit

Quarterly Report,
Annual Report

Compassing

Per compartment:
- start date / end date
- number of mandays
- number of lines

Operation unit

Compartment file,
Quarterly Report,
Annual Report

Climber cutting

Per compartment:
- start date / end date
- rounds of climber cutting

Operation unit

Compartment file,
Quarterly Report,
Annual Report

Ground truthing

Per compartment:
- start date / end date
- number of mandays
- number of planting points per
category

Operation unit

Compartment file,
Quarterly Report,
Annual Report

Seedling despatch

- species and number of seedl|

niysirsery unit

Compartment file

Enrichment planting

Per compartment:
- start date / end date

- total number of planted seedlings

Operation unit

Compartment file,
Quarterly Report,
Annual Report

Maintenance

Per compartment:
- type of maintenance
- start date / end date
- number of mandays

Operation unit

Compartment file,
Quarterly Report,
Annual Report
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- number of lines and / or planting
points, if applicable

Survival of seedlings| Per compartment: Census unit Compartment file,
- survival rate without natural Quarterly Report,
regeneration Annual Report

- survival rate with natural
regeneration

- survival rate without natural
regeneration after re-supply
- survival rate with natural
regeneration after re-supply

Standard Operation Procedures (SOP) are preparedrisus of seedling survival. The SOP
are also applicable to the nursery managementlatigedorest management activities. The
forest management activities have a very limitegdot on the soil. See section 5 of this
Project Document on Environmental Impacts for howimpact is minimized and mitigated.

4  GHG Emission Reductions:

4.1 Explanation of methodological choice:

The VCS IFM methodology VMO00O05 version 1.0 for tbenversion of Low Productive to
High Productive Forest is applied to the projettisimethodology applies to projects that
achieve emission reductions and removals througdsfaehabilitation and avoidance of
relogging. It has been developed for this projetiviy. The project fulfils all the criteria
listed in the methodology — see further section 2.2

4.2 Quantifying GHG emissions and/or removals for the bseline scenario:
4.2.1 Net CQ equivalent emissions in the baseline scenario

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

t*  Mgg
ACBSL = Z (ACRELi )t + ACtree—existi )t ) +G HGBSL—E.t
t=1 =1
Where:
Parameter Description Unit
ACgs Net CQ equivalent emissions in the baseline scenariot CO,-e
up to yeat*
ACREL,it Net carbon stock change due to relogging in tlselbee | t CO,-e yr'1
scenario in straturinat year
ACree-exist it Net carbon stock change in existing tree vegetation | t CO,-e yr'1
the baseline scenario in stratumat yeart
GHGgs £t Greenhouse gas emissions as a result of relogging | t CO,-e yr'1
within the project boundary in stratunat yeart
i 1, 2, 3 ..Mgg, Strata in the baseline scenario
t 1,2, 3, ...t years elapsed since the project start
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The stratification in the baseline is presenteseiction 4.2.2, followed by the quantification
of the carbon stocks at the start of the projeseiction 4.2.3. In section 4.2.4 the net carbon
stock changes due to reloggingge. iy are calculated, followed by calculation of the GH
emissions from reloggingSHGgs. £ in section 4.2.5 and the net carbon stock chaimges

existing tree vegetation in the baselin€ e existi) iN Section 4.2.6. Table 4.2.1.1 below
shows the result of the calculation of the emissiorthe baseline scenario.
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Table 4.2.1.1Emissions in the baseline scenario.

Version 1.7

Project ACgs. Open Canopy forest Pioneer dominated forest| Remnant Forest type GHGgg £+
Year () type type

ACREL,i,t AClree-exis,i,t ACREL,i,t ACtree~exist,i,t ACREL,i,t ACtree~exist,i,t
1 -875,767 - - -47,335 - -113,853 - -714,580
2 517,277 17,409 288,119 211,749
3 517,277 17,409 288,119 211,749
4 517,277 17,409 288,119 211,749
5 444,593 21,181 234,763 188,649
6 444,593 21,181 234,763 188,649
7 444,593 21,181 234,763 188,649
8 444,593 21,181 234,763 188,649
9 222,297 10,590 117,382 94,325
10 222,297 10,590 117,382 94,325
11 222,297 10,590 117,382 94,325
12 222,297 10,590 117,382 94,325
13 222,297 10,590 117,382 94,325
14 333,445 15,885 176,073 141,487
15 333,445 15,885 176,073 141,487
16 333,445 15,885 176,073 141,487
17 333,445 15,885 176,073 141,487
18 333,445 15,885 176,073 141,487
19 333,445 15,885 176,073 141,487
20 333,445 15,885 176,073 141,487
21 333.,445 15,885 176,073 141,487
22 333,445 15,885 176,073 141,487
23 333,445 15,885 176,073 141,487
24 333,445 15,885 176,073 141,487
25 333,445 15,885 176,073 141,487
26 277,871 13,238 146,727 117,906
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27 222,297 10,590 117,382 94,325

28 166,722 7,943 88,036 70,743

29 111,148 5,295 58,691 47,162

30 55,574 2,648 29,345 23,581

Total 8400.871 420,239 -47,335 4,943,369 -113,853 B3, | -714,580
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4.2.2 Baseline stratification

The Project Area is not homogenous, which is cabyesicomplex interaction of several
factors, of which the most important are differentesoil types and intensity and the
configuration of logging, see section 1.7 of thisject Document. Primary dipterocarp forest
is not homogenous from itself to start with. Thepaut of logging adds to the heterogeneity
of the forest, because of the different harvestfpniques (high lead and tractor yarding),
the availability of timber, accessibility of thetgin and the establishment of skid trails, log
landings and forest roads. As a result the bioriea&ds in the Project Area vary from values
close to zero to values that are similar to demsegpy forest. Depending on local site
conditions, levels of disturbance and availabitifyseeds there is a differentiated response of
the forest vegetation to the disturbance, addirtheovariability in carbon densities.
Differences between forest patches are graduait amtherefore difficult to discern clear
boundaries between strata or even to define vagtata. Because of the heterogeneity in the
Project Area, the year in which logging took placaot a good predictor of the tree carbon
stocks and is therefore not selected as a variabktratification. E.g. areas within logging
coupe 1984 can have a lower carbon stock than ai@a logging coupe 1992.

In order to reduce the variability for samplingtloé tree carbon stocks, stratification has been
applied to the Project Area, based on the struaiiiiee forest. Since the start of the project
the local staff makes a distinction between opeasi(referred to as Open Canopy, or OC),
forest patches dominated by pioneers (the so-cRli@oeer dominated forest, or Pd) but also
contain climax species and forest patches thatoontmnant trees as well as pioneers (the
Remnant/Pioneer forest type, or RP). Based on éx¢éémsive experience in the forest, the
staff recognizes the three forest types in thelfiStratification of the Project Area into the
three forest types has been done for two purpd3es:reduce the variability and decrease
the number of sample plots and 2) to allow for damgpn a specified zone within the Project
Area. This sampling zone is an area along the fooesls, starting 30 meter from the road
and ending at 250 meter from the road. Althoughetlage many forest roads in the Project
Area, and the sampling zone covers a large pdheoProject Area (i.e. 42.5% within the
treated area), it remains a possibility that theredifference between the average carbon
stocks in the sampling zone and the average catiooks in the area beyond the sampling
zone. Stratification of the forest reduces thisp@ssuming that a forest type stratum in the
sampling zone is similar to the same forest typatahn in the area beyond the sampling zone.
However, in order to eliminate the risk of the biadditional sample plots are installed
beyond the 250 m wide zone along the road. Thexe afe measured in the monitoring
events.

Stratification of the Project Area is based on arah photo taken in 2002 with a resolution of
1 meter. A grid is imposed on the aerial photo @ach gridpoint represents a virtual plot.
The distance between each gridpoint is 200 metah Eirtual plot is manually assessed
(Yap, 2007) to determine the forest type — seaupct.2.2.1. In total 7322 plots have been
classified. Based on the percentage of the nunfbartoal plots of a specific forest class
relative to the total number of virtual plots, trea of the stratum is determined. A random
sample of the virtual plots (within the samplingedis selected as inventory plots. The
carbon stock per stratum is based on the inveqiotg.
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Remnant Pioneer forest
Pioneer dominated forest
Open Canopy

Non-forest

> o

Table 4.2.2.1Baseline strata identified in the Project Area.

Stratum (forest type) Stratum size (ha) | Stratum size (%)
Remnant / Pioneer forest 13,450 45.1

Pioneer dominated forest 14,194 47.6

Open Canopy forest 2,198 7.4
Non-forest 571 -

Total 30,413

Stratification of the whole Project Area was nohé@t the start of the project in 1992,
because there were no standards and methodolagidestde that required stratification and
the assessment of carbon stocks in the Project Rretiminary assessments of forest carbon
stocks in the Project Area have been implement@®@® (Yap, 2000) — however, these
measurements do not meet the standards set bgdbéed VCS methodology VM0005. The
first rigorous carbon stock inventory, with the el the above described stratification, was
carried out in 2007. Assessment of baseline casbarks is based on sample plots located
within parts of the Project Area that have not beerched by the project — referred to as the
untreated Project Area.

Due to the time gap between the start of the prajetivity and the inventory, the measured
carbon stocks do not necessarily reflect the casborks at the start of the project. The
vegetation has slowly developed since 1992 andetprently the carbon stocks have
increased. Considering the carbon stocks measur2@0i7 as the carbon stocks at the start of
the project, means that the baseline carbon stoekeverestimated, resulting into a
conservative estimate of the net GHG removals byptioject. The use of footage from 2002
for stratification of the baseline carbon stockedeto an overestimation of baseline carbon
stocks. As the forest has developed over timeshiage of less carbon dense strata has
decreased at the time the aerial photo was maldéiyesto the start of the project.

4.2.3 Estimation of the carbon stock at the startfahe project

The carbon stock at the start of the project agtigi defined a€cs,¢ at t0 (carbon in above-
ground tree biomass &is zero) plus the carbon in below-ground bion@sss;; at tO (using
the root:shoot rati® ). Following section 4.3.6 of the methodology tagbon stocks at the
start of the project activity is estimated base@porinventory in parts of the Project Area that
have not been silviculturally treated. In INFAPR®@inventory was made of the carbon
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stocks before the start of the project activitye finoject started in 1992 and monitoring of
carbon stock changes was not a common practiceefne theCagp i at t0 needs to be
determined indirectly and conservatively by meagyplots in parts of the Project Area
where no project intervention took place. This whag/ carbon stocks at tO are overestimated,
as the vegetation has developed in the period leetd892 and the first inventory (i.e. in
2007), resulting into a conservative estimate ofgat benefits.

The Project Area was stratified into forest typsse(section 4.2.2) for the purpose of the
inventory. The approach described in sections 4.Zf4d 4.3.1.2 has been followed to
measure and calculate the paramefRes i: andCegggi+ IN 2007 50 plots of 0.2 hectares have
been measured to quantify the carbon stocks aittle 4.2.3.1 below shows the results of
the inventory. The calculation is in the spreadshBEAPRO inventory data 2007'.

Table 4.2.3.1Carbon stock is above-ground and below-groundii@mass at tO (in tC/ha).

Stratum ChacBiit CsoBiit CacBit + Caesiit
Remnant / Pioneer forest 109.9 18.7 128.6
Pioneer dominated forest 65.4 11.1 76.5

Open Canopy forest 14.3 2.4 16.8
Weighted mean all strata 81.7 13.9 95.6

4.2.4 Net carbon stock change due to relogging ihg baseline

The net carbon stock change due to relogging evehied based on the method ‘using pre-
relogging a-spatial data’ from the methodology, borad with the use of a Reference Area,
as described in methodology section 4.3.2. Indpjgroach the level of forest degradation is
determined through available information on reloggharvesting volumes, carbon losses
from harvesting damage and the carbon stocks idvesad and wood products. If this
information is not available in e.g. managemenhgfor the Project Area, the methodology
allows for applying data from a Reference Areayjled that the selected Reference Area
meets the similarity conditions provided in the Inoetology. No relevant data on planned
harvesting volumes are available for the INFAPRGj¢ut Area, because the project started
already in 1992 and by then it was too early to it a second round of logging. Therefore
the harvesting volumes have been obtained fromghbeuring Reference Area that is
similar to the Project Area (see section 4.2.4rkHe analysis on similarity).

The selected Reference Area is the Malua ForesriReswhich is located at the North-
western boundary of INFAPRO and is part of the ayaSabah Concession Area. It consists
of lowland dipterocarp forest and has a size 09@3 hectares. It was first gazetted in 1961
and regazetted in 1984 when it received the st#tasCommercial Forest Reserve (Class II).
Malua has been logged since the 1960s and reloggikgplace in 2007 by three different
contractors using Reduced Impact Logging technigusse map 4.2.4.1.

60



Face_

Map 4.2.4.1Malua Forest Reserve map with relogging extraati@thods.
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The net carbon stock change due to relogging isesspd in parametdCgg, i;and is
calculated based on equation (3) of the methodology

ACREL,i,tZ AREL,i,t>< (Charvest,i+ (Cdamage,i‘ CDW,i) - CWP|) X 44/12

Where:

Parameter Description Unit

ACgeL it Net carbon stock change due to relogging in thellvas| t CO-e yr-
scenario in straturnat year

AREL,is Area relogged in baseline straturat yeart ha yf1

Charvest, Carbon stock in harvested timber in straium tC ha
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Cdamage.,i Carbon loss due to damage to the residual stand in | t C ha
stratumi

Cwei Post-relogging carbon stock stored in wood prodincts t C ha'
the baseline scenario in stratum

Cow;i Post-relogging carbon stock in dead wood in the tC ha

baseline scenario in stratum

i 1, 2, 3 ...Mgg strata in the baseline scenario

44/12 The ratio of molecular weight of carbon daexio tCOretC’
carbon

The relogged area in the baselidgg ;) is determined in section 4.2.4Qarvest IS

quantified in section 4.2.4.3 a@p, is calculated in section 4.2.4.4. Carbon lossestdu
harvesting damage€(.mage) IS conservatively not accounted for in the caltioh of the
relogging carbon stock changes. Therefore the digartibn of the carbon stocks in
deadwood Cpy ) is also excluded. Carbon stock changes from gahggare not calculated

for the stratum Open Canopy as it can reasonabasbemed that no relogging takes place in
areas that contain very low timber stocks. Theatracluded are Pioneer dominated forest
and Remnant/Pioneer forest. Relogging takes pfaoee year — see section 4.2.4.2. The
value of ACrg i iS given in table 4.2.4.1 below.

Table 4.2.4.1Carbon stock change due to relogging in the baseli

Stratum ACreL,it AreLiy Charvest, Cuwe;

Pd 47,335 8,064 1.7 0.075
RP 113,853 7,641 4.3 0.191
All strata 161,188 15,705

4.2.4.1 Similarity of Reference Area

The similarity of the Reference area to the Profeet is demonstrated by meeting the
following conditions:

- Supporting comparable quantities of pre-reloggiadpon stocks in above-ground
woody biomass, or tree biomass with DB cm, and dead wood before relogging
and comparable predicted yields of commercial tinfak +20%); and

- Having been subjected to the same management régirfisst-round logging, as
evidenced in management and/or logging plans; and

- Having comparable legal rights and harvesting gght

Comparable guantities of pre-relogging carbon sock

The quantification of pre-relogging carbon stoaksibove-ground tree biomass in the
Reference Area is based on an inventory in Malaattok mainly place in 2007. The
purpose of the inventory was to assess volume tieduas a result of relogging with RIL
techniques. The same plots were measured beforaftandelogging. Per compartment 3 — 6
circular plots with a radius of 15 meters were ldighed. All trees with DBH >= 10 cm were
measured and DBH and species were recorded. Irthetdata of 295 plots are available,
based on 56 compartments. The total number of inekgled in the dataset is about 9,700.

The above-ground carbon stock per tree is calaifaliowing the same approach as
described in section 3.4.2.3 of the Project Documsath species specific volume equations
and wood densities, with a BEF of 1.895 and a Gafbaction of 0.5. The carbon stocks are
summarized per plot and per compartments. The ReferArea is stratified based on the
carbon stock per compartment. The stratum withmélasi carbon stock as the Pioneer
dominated stratum in the Project Area has a siZe38f7 ha and an average above-ground
tree carbon stock of 72.9 tC/ha. The above-grotealdarbon stock in the Project Area for
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this stratum is 65.4 tC/ha. The stratum with a lsingarbon stock as the Remnant / Pioneer
stratum in the Project Area has a size of 15,658Mtban average above-ground tree carbon
stock of 119.4 tC/ha. The above-ground tree casgbock in the Project Area for this stratum
is 109.9 tC/ha.

The Malua data do not include trees in the DBH<Es 10 cm. In order to assess the
significance in terms of carbon from omitting tBIBH class from the inventory, the above-
ground tree carbon stocks per stratum are detedhtiased on data from the inventory in the
Project Area in 2007. Only data from plots in uatesl parts of the Project Area are used,
because it provides the best representation dbtlest in the Reference Area. In the Pioneer
dominated stratum the carbon stock in above-grargedbiomass in DBH class 5 — 10 cm is
4.8 tC/ha and for the Remnant / Pioneer stratusishd.7 tC/ha. The height of these carbon
stocks does not affect the similarity of the strdemntified in the Reference Area. The data
and the calculations are provided in the spreadsBaebon in dbh class 5 - 10 cm'.

Deadwood is not quantified in the Reference Areahes carbon pool is not accounted for.

Comparable predicted yields of commercial timber

Both the Project Area and the Reference Area cbokiewland dipterocarp forest, that has
been conventionally logged in the same period,dorecession that belongs to the same
operator. The two areas border each other andnaler the same climatic conditions. The
major part of tree species in both areas is sinillae Project Area and the Reference Area
support a similar above-ground carbon stock inlaingitrata (see the text above on
‘comparable quantities of relogging carbon stocKs’s therefore concluded that the
commercial timber stocks before relogging are caatga in both areas, and a comparable
predicted yield does apply. See below for moreildata similarity of both areas.

Management regime for the first logging round

Logging licenses were issues for Malua Forest Regghat includes the Reference Area) in
the period 1963 — 1981 for the first round of laggiThe biggest licensee in Malua is
Yayasan Sababh that received its license in 1978lurSegama, logging licenses were issued
in the period 1957 — 1982 and Yayasan as the hidjgeasee received the concession in
1970. Both areas were conventionally harvested (2BD8). Management of both areas
during the first logging round by the operator wasler the License Agreement for Timber
1970, which is an agreement between Yayasan Salgathe Sabah State Government. No
forest management plan was in place until in tH#8%9when the Yayasan Sabah Forest
Management Plan 1984 — 2032 came into force. Thisagement plan applied to both the
Ulu Segama and Malua Forest Reserves.

Legal rights and harvesting rights

The Project Area and the Reference Area are batlopthe Yayasan Sabah concession area
and are both within a Class Il Commercial ForesteRee (SFMLA, 1997). The operator is
allowed to harvest commercial trees in both areas.

Management of the Reference Area

The methodology also requires to demonstrate ffeattanagement of the Reference Area is
not affected by its selection as such. This cabdsed on evidence that the planning of
relogging occurred prior to the assignment as Refar Area by the IFM project proponent.
Planning for relogging with RIL techniques in Maliek place in 2006 (pers. comm. DFO
Ulu Segama - Malua), while the Project activity gl assessed under the SGS Carbon
Offset Verification programme. During the assesdreanly 2008 by SGS, Malua was not
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selected as Reference Area — no Reference Areaelexded at all. This is evident from the
SGS verification report. In the minutes of tHeSteering Committee meeting in 2008 it is
described for the first time that Malua is beingested as a Reference Area.

4.2.4.2 Relogged areas in the baseline

The area where harvesting would take place in tbp€t Area Are i) IS based on areas in
INFAPRO that are both physically and contractualtgessible for clearing/harvesting. Based
on legal prescription and on logging practicesim Reference Area, it is assumed that a
conservation area buffer, riparian reserves, péaestieam buffers and areas with steep
slopes are excluded from logging. The table 4.214R/es an overview of the areas excluded
from relogging. The area excluded for relogginguverestimated, since no correction is made
for overlap of the excluded areas (e.g. steep slahin the Danum Valley buffer). This
results into a conservative estimate of projecefien

Table 4.2.4.2.1Areas excluded from relogging in the baseline.

Area Size (ha)
Danum Valley buffer 1,450
Reserves within INFAPRO 646.4
Riparian reserves 625.4
Streams 55
Stream buffers 221.2
Steep slopes 2,750
Total area excluded 5,748
INFAPRO Project Area 25,000
Relogged area in the baselimgd, iy, 19,252
including areas cleared for infrastructure

A detailed description of the excluded areas igwgilvelow.

Danum Valley bufferis a 1,450 ha ‘no-harvest’ buffer zone within Breject Area that lies
along the border with the Danum Valley Conservafioea (DVCA). This buffer zone’s area
is calculated by multiplying the border length beén the two areas (29 km, measured using
GIS software) by a buffer width of 500 m which elgui4,500r or 1,450 ha. This buffer

has been applied for relogging in Malua Forest Resie 2007, at the border with DVCA.
This is not a legal requirement but consideredo@sl goractice since it minimizes disturbance
of logging operations in DVCA. It is doubtful whetha buffer with a similar width would
apply to INFAPRO because the length of the boundanyuch longer and it would result in
considerable loss of the harvestable area. In @asinto the boundary between Malau and
DVCA, a large part of the boundary between INFAP&®@ DVCA is delineated by the
Segama river, where a smaller buffer width of 6&ould be sufficient. It is however
conservatively assumed that the 500 m wide buffarlevbe applied along the whole
boundary, thereby reducing the harvestable area.

Reservesefers to the combined area of the two sectiongimwthe INFAPRO boundary that
would not likely be eligible for harvesting. Them® the Rafflesia area (428.5 ha) in the
western part of the Project Area (in coupe 1992)arnidged area located in the central part
of the Project Area (217.9 ha). These areas wdrhargested during the first logging round
and it is safe to assume that, for conservatiopgaes and due to limited accessibility, these
areas would not be logged during the second loggingd. The total area is for these
sections is 646.36 ha.

Riparian reservesefers to the ‘no harvest’ zones on both sidesoémpnial rivers in the
Project Area. As required by the Environment PriimecDepartment, these ‘no harvest’
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zones consists of 30 m on either sides of riveiBIFAPRO (i.e. 30m x 2 =60m). Since the
combined length of all perennial rivers in INFAPRQL04,231.7 m (measured using GIS
software), this figure can then be multiplied bg 80 m ‘no harvest’ zone width to calculate
the total riparian reserve area of 6,253,899°8m625.4ha. This figure is an over-estimation
and thus conservative since some of the pererin@abrborder the Project Area and thus only
half their ‘no-harvest’ zones fall inside the Pajérea. The INFAPRO contract area of
25,000 ha excludes the areas of rivers themsdlvesfore, the area of rivers need not be
deducted. See spreadshégreams and rivers'.

Streamgefers to the total area of perennial streams withé INFAPRO project boundary.
Since harvesting, and thus infrastructure, wouldagour in streams, the total stream area
must be subtracted from the total INFAPRO contaaet. Using GIS software, it is

determine that the total length of all streamdNRAPRO is 184,327 m. This length is then
multiplied by an estimated average stream widtB ofeters to calculate a total stream area of
553,983 ror 55 ha. See spreadshestreams and rivers’.

Stream buffersefer to the buffer zones on either side of peiadrstreams that would not be
harvested. For the perennial streams, the bufiee zonsists of two times the width of the
stream (3m) at each side of the stream. Therefierestimated average buffer of 12m (3m x
2 x 2) is multiplied by the total length of all pemial streams in the project area (184,327m)
to arrive at a total stream buffer area of 2,211r8r 221.2 ha. See spreadshé&freams
and rivers’.

Slopegefers to the areas within INFAPRO that have aeslgqadient of more than 25
degrees. To be conservative, all areas within INR@Rvith a gradient of more than 25
degrees are eliminated on the assumption thasinfigture would not occur in these areas. In
INFAPRO, 11% of the area has a slope greater2badegrees (see spreadsheet‘Infapro
slope area’. Therefore the slope area to be sutbttdrom INFAPRO area is 2,750 ha (i.e.
25,000 ha x 11%).

The net area for relogging is the harvestable @@&52 ha) minus the area cleared for the
establishment of infrastructure (2,310 ha), resglthto 16,942 ha (see section 4.2.5.1.1 on
area calculations for establishment of infrastrigjturhe areas for relogging per stratum are
calculated based on the relative share of theasivhin the Project Area, which is given in
section 4.2.2. The fraction for the Pioneer dondddbresttype is 47.6% and for the Remant /
Pioneer forest type this is 45.1%. TAg, ;. is therefore 8,064 ha and 7,641 ha respectively.
Relogging takes place in one year.

4.2.4.3 Carbon stock in harvested timber

The carbon stock in harvested timligLes:iiS calculated based on equation (4) from the
methodology:

s
Charves.ti = Z (Vharvesti,j X Dj X CF)
=1

Where:

Parameter Description Unit

Charvest,i Carbon stocks in harvested timber in the baseline t C ha
scenario in stratum

Vharvestij Volume of timber harvested in the baseline scerztrio| m® ha' yrt
specieg in stratumi
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D; Basic density of the harvested wood of speies td.m. m®

CF Carbon fraction of dry matter td.m’

i 1, 2, 3 ...Mgg strata in the baseline scenario

] 1, 2, 3 ...Stree species

The VhanestjiiS determined for the strata Pioneer dominateestalype and Remnant / Pioneer
forest type in the Project Area, based on simiiata in the Reference Area. The total area of
the Pioneer dominated stratum in the Referenceis®867 ha, and for the Remnant /
Pioneer stratum this is 15,655 ha. The total volofigarvested timber in the Pioneer
dominated stratum is 38,900 nand for the Remnant / Pioneer stratum this isZ28.n7.

The Vhanestiper stratum is obtained by dividing total volunidharvested timber by the total
stratum area, which results into 7.&mma in the Pioneer dominated stratum and 19/Ban

for the Remnant / Pioneer stratum. No species ipéeita were available fOfyarvesti

The basic density for harvested wddds based on the default wood density that is
determined for the Project Area, which is 0.428 Tharbon fractiol€F is 0.5. TheCyaves IS
therefore 1.7 tC/ha for the Pioneer dominatedwtnand 4.3 tC/ha for the Remnant / Pioneer
stratum. The weighted average\if.stacross both strata in the Project Area is 13Man
4.2.4.4 Carbon stock in wood products

The carbon stock in harvested wood products istifiexzhbased on section 4.3.2 of the
methodology VMO0005.

Step 1 Estimate the biomass carbon of the volume exdtaby wood product typly at year
t from within the project boundary. In line with tME€S guidelines on wood products, long-
term storage in this pool is accounted for usirgliblow equations.

The mean stock of extracted biomass carbon by ofagsod producty from stratuni at
yeart is estimated using equation (6) of the methodology:

1 S
CXB,ty,i,t :KXZ‘I(VeXIyJ,i,t X Di XCF)
i=

Table 4-2-4-4-]CXB,ty,i,t

Wood product class {) Cxg, pds 2007 (tC/ha) | Cxg, rp, 2007 (tC/A)
Sawn wood 0.54 1.38
Wood based Panels 0.97 2.45
Paper and paper board 0.8 0.46
Other industrial round wood 0.32 0.82
Where:
Parameter Description Unit
Cxa.tyit Mean stock of extracted biomass carbon by class of| t C ha"
wood producty from stratumi at yeart
A Total area of straturn ha
Vex tyjit Volume of timber extracted from within straturtdoes | m’
not include slash left onsite) by spediesd wood
product classy at yeart

! IPCC default value = 0.50
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D Mean wood density of specigs td.m.n?
CF Carbon fraction of biomass t Cd.m.
t 1,2, 3, ...t years elapsed since the project start

] 1, 2, 3... Stree species

ty Wood product class — defined here as sawnwood, wood
based panels, other industrial roundwood, paper and
paper board, and other

Ai. There are two strata in INFAPRO where harvestingldioccur: the Pioneer dominated
forest type (Pd) and the Remnant / Pioneer (RR).Adhareaepresents 47.6% of the total
Project Area and the RP area represents 45.1% drihject Area (see section 4.2.2 for Pd
and RP area percentages). Since it is known tha®itbject Area has a total ‘harvestable’ area
of 19,252 ha (see section 4.2.4.2) the percentitie d’d area (47.6%) and RP area (45.1%)
are multiplied by the ‘harvestable’ area in INFAPRC:alculaté®ry andAgp. Therefore Apq

is 9,153 ha and #» is 8,683 ha.

Vexty,jif

Vex: The volume of timber extracted frofaq andAgp is calculated by multiplying these
areas by the average harvesting volume of strat@ Bdri/ha) and RP (19.9 #ha) —
see section 4.2.4.3 on how these are calculategkefidre theV,, of stratum Pd is
71,686 M and theV,, of stratum RP is 172,618°m

ty: Based on Sabah-wide statistics (Chapter 16 of#@ Annual Report, 2007)

the total extracted timber volume in is dividedidtbroad product classes: Sawn
wood, Wood based panels, Paper and paper boar@taed round wood. The table
below shows total volume and percentages that efaitte product class accounts for:

Table 4.2.4.4.2Nolume breakdown by wood product class

Wood product class ty) Total volume of wood Percentage of total volume
extracted in Sabah in 2007 | extracted in Sabah in 2007
by ty (m®) by ty (%)

Sawn wood 2,048,916 27

Wood based Panels 3,602,421 48

Paper and paper board 639,692 9

Other industrial round wood 1,266,571 16

j: Species-specific data does not exist for voluofdenber extracted in the Reference

Area.

t: Since relogging took place during 1 year in théeRmce Area (2007), therefore

t=2007 only.

Vexy,jié The volume extractedVg,) in stratum Pd (71,686 nand RP (172,618 tis
multiplied by the percentage of extracted wood Whiorresponds to the 4 wood
product classes (see right-most column in Tablet#42 above) to solve f&fey i

Table 4.2.4.4.3/ex,ty,j,i,t

Wood product class ty) Ve in Stratum (i) Pd in | Vg in Stratum (i) RP in
2007 (m) 2007 (m)

Sawn wood 19,355 46,607

Wood based Panels 34,409 82,857

Paper and paper board 6,452 15,536

Other industrial round wood 11,470 27,619
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Dj: Since species-specific data does not exist forraekiof timber extracted in the
Reference Area, the average weighted wood dermshig applied for all is 0.428 (see section
4.2.4.3). As stated in the methodology, this weatdhdaverage will be increased by 20% to
ensure a conservative (higher) estimat€gi;; below. Therefor®j is 0.514 (i.e. 0.428 x
1.2).

CF: The carbon fraction is 0.5 (IPCC default value).
Cxa.y,it: SINCeVey it has been calculated (see Table 4.2.4.4.3 abohe$e values can be
multiplied byD; (0.514) and then b§F (0.5) to calculate the total stock of extracteohfss

carbon by class of wood produgtfrom stratuni at yeart.

Table 4.2.4.4.4Total stock of extracted biomass carbortypyrom stratum at yeart.

Wood product class ty) Total tC extractedin Total tC extractedin

Stratum Pd in 2007 (tC) Stratum RP in 2007 (tC)
Sawn wood 4,974 11,978
Wood based Panels 8,843 21,294
Paper and paper board 1,658 3,993
Other industrial round wood 2,948 7,098

SinceCyg it Is concerned with thmeanstock of extracted biomass carbon by class of wood
productty from stratuni at yeart, the values from the column title@otal tCextractedn
Stratum Pd in 2007h the table above can be dividedAw; (9,153 ha)and, the values from
the column titled Total tCextractedn Stratum RP in 2007h the table above can be divided
by Arp(8,683 ha). See Table 4.2.4.4.1 for the resulteede calculations, and thus the

CXB,ty,i,t-
NOTE: In step 2 below, equation (7) from the originadthodology is changed from

ty
Cupis = ZCXB,ty,i,t X (1-WW,)* @~ SLF,)* 1~ OF,)

S,w,0ir, p,0

To

Cupic = 2 Cuapyie X =W, ) x (1= slp, ) x (L~ fo, )

S,w,oir, p,0

In this way, equation (7) is made more clear andaéign (8) and (9) (which represent
calculations for paramete8i. FandOF) are made redundant since the results of these
equations are the same as the paramsieendof. Therefore, egations (8) and (9) are
eliminated. Furthermore, the paremen®t®andOF are eliminated and replaced in
equation (7) withslp andfo.

Step 2 Estimate the proportion of biomass carbon ext@et yeat that remains sequestered
in long-term wood products after 100 years. Théaaistock in wood products pool (stock
remaining in wood products after 100 years) intgtra at yeart is estimated using equation
(7) of the methodology:
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ty
Cupis = ZCXB,'[y,i,t x (1_W\N(y) x(1- Slpty) x(@1- foty)

s,w,oir, p,0

Table 4244a:wp|t

Wood Cxa pd, 2007 X (1WWw) X (1-8lp) X (1-f0) = Cwp | Cxare, 2007 X (1WW) X (1-9p) X (1f0) = Cup
product | ,pd.2007 RP,2007
class fy) | (tC/ha) (tC/ha)
Sawn .
wood 0.54 x (1-0.24) x (1-0.2) x (1-0.84) = 0.0531.38 x (1-0.24) x (1-0.2) x (1-0.84) = 0.134
Wood _ - 005
baead | 0-97 X (1-0.24) X (1-0.1) X (1-0.97) =0.02) 2.45 x (1-0.24) X (1-0.1) X (1-0.97) = 0.050
Panels
Paper
ggger 0.18 x (1-0.24) x (1-0.3) x (1-0.99) = 0.001  0.4@0.24) x (1-0.3) x (1-0.99) =0.002
board
Other
industrial _ _
ound | 032 (1-0.24) X (1-0.4) X (1-0.99) = 0.001  0.8¢1:0.24) x (1-0.4) x (1-0.99) = 0.00%
wood
CWP,i,t C\NP ,Pd,2007 C\NP, RP,2007

0.075tC/ha 0.191 tC/ha

In other words: Out of the 2.04 tC/ha extractedtratum Pd, 0.075 tC/ha will remain in
wood products after 100 years (i.e 26%). Out ofda8 tC/ha extracted in stratum RP, 0.191
tC/ha will remain in wood products after 100 ye@es. 27%).

Where:

Parameter | Description Unit
Cwpiit Carbon stock in wood products pool (stock remaiming| t C ha"
wood products after 100 years) in stratuat yeart
Cxg.ty,it Mean stock of extracted biomass carbon by claggofl | t C ha

productty from stratuni at yeart
WWy Wood waste. The fraction immediately emitted thitoug
mill inefficiency
slpy Short-lived proportion - 0.2 for sawnwood, 0.1 for tCtCt
woodbase panels, 0.3 for other industrial roundw@otl
for paper and paperboard and 1 for other
foy Fraction oxidized - default values tCtC
ty Wood product class — defined here as sawnwood, wopd
based panels, other industrial roundwood, paper and
paper board, and other
i 1, 2, 3, ... Mg strata in the baseline scenario
T 1, 2, 3, ..t years elapsed since the project start
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Cxg.y.i: The mean stock of extracted biomass carbon by ofassod producty from stratum
i at yeart can be found in Table 4.2.4.4.1.

ww: The methodology gives a default wood waste fraction) of 0.24 for developing
countries:

Wood product class ty) WwwW
Sawn wood 0.24
Wood based Panels 0.24
Paper and paper board 0.24
Other industrial round wood 0.24

slp: The methodology provides the following short dyeroportion §lp) by wood product
types (ty):

Wood product class ty) dp
Sawn wood 0.2
Wood based Panels 01
Paper and paper board 0.3
Other industrial round wood 0.4

fo: The methodology gives annual oxidation fracti(fio3 for each class of wood products
split by forest region. This methodology uses tlaetfons for tropical wood products,
projected over 95 years to give the additional propn that is oxidized between th& &nd
100" years after initial harvest:

Wood Product Class {y) fo
Sawnwood 0.84
Woodbase panels 0.97
Other industrial roundwood 0.99
Paper and paperboard 0.99

4.2.5 GHG emissions from relogging

This section is concerned with calculating the BaseActivity Emissions — specifically, the
emissions from relogging. Therefore, the emissassociated with activities in the baseline
are, based on equation (23) of the methodologynatgd as:

GHGBSL—E,t= Eclearing,t+ Eharvesting,t+ Eextraction,t+ Etransport,t
GHGgs £+= 710,607.38+ 861.58+ 0+ 3,110.5
GHGgs . g4= 714,579.46 t CQe

Where:

Parameter Description Unit

GHGgsEt Baseline emissions from sources in the baselineasmeat t CO-e yr'l
yeart

Eciearing,t Emissions due to the new establishment of infrasire such | t CO-e yr*

as the construction of roads or log landings faeliae
logging at yeat

Enarvesting.t Emissions due to the harvesting operations suésllagy and | t CO-e yr'1
debranching, etc. at yefr
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Eextraction.t Extraction of logs from the tree stump to the lagding at t COe yr'1
yeart

Etransport,t Emissions due to transport of the logs from theléomgling to | t CO,-e yr'l
the whaRP for export, the sawmill, or to the ddpobnward
sale at year

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

4.2.5.1Eyearing:: Emissions due to clearing of the area for infrasticture establishment

Emissions due to the establishment of infrastrecsuich as the construction of roads and log
landings are estimated by considering the emisglapgo the removal of biomass, the
emissions from the equipment used to remove thadss and the emissions from the
equipment used to grade the roads (fuel emissidhs) parameteEcaring,: IS Calculated based
on equation (24) of the methodology:

Eclearing,t: Ebiomass,t+ Efelling,t + Egrading,t
Eclearing:= 691,998.9+ 1,727.8+ 16,881.48
Eclearingyt: 710,60738 C@e

Where:

Parameter Description Unit

Eclearing.t Emissions due to the establishment of infrastrecatr | t CO,-e yr'1
yeart

Epiomass.t Emissions due to the removal of the biomass itelf | t CO,-e yr'l
yeart

Eteliing.t Emissions due to the equipment use for felling the | t CO-e yr'1
biomass (fuel emissions) at year

Egrading.t Emissions due to the equipment used for the gramfing t CO-e yr'l
the roads (fuel emissions) at year

Note that the harvesting activities in the RefeesApea (including infrastructure
development) occurred in 1 year (2007). Thereftirecuations are only applicable to 1 year
(t=1).

4.2.5.1.1 Eyomasst: Emissions due to the removal of the biomass itgel
Ebiomass 1S Calculated based on equation (25) from the aukilogy:
Ebiomass,t= Cbiomass>< Ainfrastructure,tX (44/12)

EbiomaSS’F 81.7 X2,310 X (44/12)
Ebiomass,= 691,998.9 tCQe

Where :

Parameter Description Unit

Epiomass.t Emissions due to the removal of the biomass oatea | t CO-e yr'l
dedicated to infrastructure at ydar

Chiomass Carbon in biomass lost due to the clearing for t C hat
infrastructure

Ainfrastructure. Area designated for infrastructure at year ha yfl

44/12 The ratio of molecular weight of carbon daio tCO-etC!
carbon
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Chiomass€quals the area-weight&ds pevalue of 81.7 tC/ha. ThEgs relS based on the
inventory of carbon stocks in 2007 in untreatedaf the Project Area, which represents the
best value of carbon stocks at the moment wheggelg would take place — see section
4.2.3 for the calculation of the weighted averafjhese carbon stocks.

Ainrastructure t€quals an area of 2,310 ha. This figure is caledlay multiplying to the total
‘harvestable’ area within INFAPRO boundary of 122 with a conservative percent of
area cleared for infrastructure of 12%, as providetie methodology. See section 4.2.4.2 for
‘harvestable’ area calculations.

4.2.5.1. 2% qiing:: €Missions due to the use of equipment for biomassmoval

Emissions due to the use of equipment for the renoivbiomass are quantified based on
equation (26) of the methodology:

Efelling,t = I:Cequip x EI:fuel X Vinfrastructure,t
Eteliing,t = 0.00128x 2.9 x 456,465
Efe||ing't =1,727.8t CQe

Where:

Parameter Description Unit

Etelling,t Emissions due to the use of equipment for remafval g t CO-e yr'l
the biomass on the area dedicated to infrastrueture
yeart

FCequit Fuel consumption of equipment employed for felling | kL m™

EFe Fuel emission factor t G kL?

Vinfrastructure,t Volume of trees felled to clear the area designtaed m° yr'l
infrastructure at yedr

FCequip: Two default fuel consumption values f6€.q,i, are provided by the methodology:
1.28 litre per mfelled for new and efficient machinery and 1.78rliper i felled for older,
less efficient machinery. To be conservative, ti#8 liter per mvalue will be chosen. For
this equation, this value must be converted to Rtonadhere to the appropriate unit
parameters set out in the table above: 1.28 E£n®.00128 kL m3.

EFe :Default parameter values fBF, are provided in the methodology (p39): 2.9 GO
e kLt

Vinfrastructure; Vinfrastructure IS Calculated beginning with the average weighted volume in the
Project Area before relogging, which can be cal@d from the project'€gsy preOf 81.7
tC/ha. With an average wood density of 0.428, avaye Biomass Expansion Factor (BEF)
of 1.895 and a carbon fraction of 0.5, the volummeeasponding to the projectGss pre iS
201.5 ni/ha. This figure is then multiplied ngrastructure t (2,310 ha) to arrive at a

Vinfrastrucre Value of 465,465 i

4.2.5.1.3. Gradging:: €missions due to the use of equipment for road gding

Emissions due to the use of equipment for graddagls are quantified based on equation (27)
of the methodology:

Egrading,t: I:Cgrader x EI:fuel X Ainfrastructure,t
Egrading,tz 2.52x 2.9x 2,310
Egrading,: = 16,881.48 t CQe
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Where:

Parameter Description Unit

Egrading, Emissions due to road grading at year t CO-e yr'1

FCyrader Fuel consumption of equipment employed for road | kL hat
grading

EFe Fuel emission factor t G kL?

Anfrastructure. Area designated for infrastructure at year ha yrl

FCyrader Since no default factor is given for the fuel somption of equipment employed for
grading, this value is drawn from literature. Omri@age, 588 gallons of diesel are consumed
for every mile of road graded (Balcom, 1998, asctit Loeffler et al., 2009). The 588
gallons/mile value assumes that forest roads haaverage width of 18 feet and are graded
on slopes less than 50% (Balcom, 1998). This fardarbe applied for estimating fuel
consumption for forest grading in the INFAPRO sidgall roads in the Project Area have
less than 50% grade and 2) the average width fatsran the Project Area is approximately
18 feet. In order to calculaf&Cy.qe, the 588 gallons/mile value must first be corsera
kL/ha value to adhere to the unit parameters irtahke above. The following describes how
this conversion is undertaken:

Step 1 1 mile of road is converted into a hectare védlyeonverting the road area
measurements made in miles/feet to km values. digth of 1 mile of road is equal

to 1.609 km. The average road width of 18 feetjisaéto 0.005486 km. Therefore, 1
mile of road is equal to 0.0088269%or 0.88269 ha. Therefore, 588 gallons of diesel
fuel is used to grade 0,88269 ha of road.

Step 2 588 gallons must be converted into a kL valuac&il US gallon =
0.00378541178 kilolitres, 588 gallons thereforeadg|to 2.2258 kLs. Therefore,
2.2258 kLs of diesel are used to grade 0.88269naaaf.

Step 3The0.88269 ha value can therefore be multiplied by291to arrive at a
value of 1 ha. The kL value of 2.2258 kL musbdie multiplied by 1.1329 to arrive
at theFCyaqer Value of 2.52 kL/ha.

EFe: Default parameter values f&iF,q are provided in the methodology (p39): 2.9 tG@
kL™

Ainfrastructure,t' 'A\infras:tructure,tequaIS an area Of 21310 ha-

4.2.5.2 Enanvesingt: €Missions due to the extraction of logs from the fest
Using equation (28) emissions due to the extraaifdogs from forest are estimated as:

Eharvesting,t: FCequip x EI:fuel X Vharvested,t
Eharves[ing’t: 0.00128x 2.9x 232,105.4

Enarvesting= 861.58 t CO2-e

Where:

Parameter Description Unit
Enarvesting, Emissions due to harvesting at yéar t CO2-e yr-1
FCequi Fuel consumption of the equipment employed for kB m
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harvesting
EFie Fuel emission factor t CO2-e kL-1
Vharvested Volume harvested at year m-3 yr-1

FCequip : Two default fuel consumption values fC.q.i, are provided by the methodology:
1,28litre per mfelled for new and efficient machinery and 1.7Bdr n? felled for older, less
efficient machinery. To be conservative, the 1.28ek nfvalue will be chosen. For this
equation, this value must be converted into Ki: (28 L nf = 0.00128 kL i\

EFe: Default parameter values fBi are provided in the methodology (p39): 2,9 tG@
kL™,

Vharvestedt FOr this parameter, the quantification of theuvoé harvested was selected based on
harvesting in the Reference Area. During the 2@03dgging activities in the Reference Area,
an average weighted volumei®.7 m*¥ha was harvested (see section 4.2.4.2). This geera
weighted harvesting volume is then multiplied by tharvestable’ area in INFAPRO
excludingAnrastructure s SINCE €missions associated with felling for isfracture have already
been accounted for in solving fBiiing.. The ‘harvestable’ area excludiBgastructure,tiS

12,942 ha (19,252 ha — 2,310 ha). Therefdgyesieq.iS 232,105.4 (16,942 ha x 13.7

m°/ha).

4.2.5.3Eraciion - €Missions due to the extraction of the timber

ParameteEqaciont: 1S CONservatively omitted from the calculation aefbline activity
emissions.

4.2.5.4 Eqansport: €Missions due to the transport of the logs fromhe log landing onwards

Equation (32) is used to estimate emissions dtieeteransport of the timber from the log
landings to point of onward sale/transport:

Etransport,tz (Dtrans_totall Efﬁuel) X EI:fuel
Etransportt= (3,217,779.3 3,000 x 2.9
Etansportt= 3,110.5t CQe

Estimations of total transport distance is achiavgidg equation (33):

Dtrans_totaI= Daver transX N’(rucksX 2
Dtrans_tota|= 61 km X 26,375.24 X 2
Durans_totar= 3,217,779.3 km

Estimation of total truck used are achieved by &qund34) of the methodology:
Ntrucks: Vtrans/ Capruck

Ntrucks: 263,7524 10
Ntruck5: 26,37524

Where:

Parameter Description Unit
Etransportt Emissions due to the transport of the timber fromlbg | t CO,-e yr'1
landings to point of onward sale/transport at year

Dians tota Total timber transport distance km
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Effiiel Fuel efficiency for medium-sized km kL?
bulldozers/trucks/trailer
EFtue Fuel emission factor t G kL
Daver trans Average transport distance of logs log landinggmp | km
of onward sale/transport
Nirucke Number of trucks
Virane Volume of timber transported ™
Capiuck Capacity of the truck frtruck®

Drans_totai: The total transport distance equation (34) ofrtie¢hodology. This is calculated by
multiplying theDgyer ransvalue of 61 km by theNy,s value 0f29,070.5 and by 2. This equals
3,546,601 km.

Effi.e: The methodology providesEf; default value of 3,000 km KL
EFwe: The methodology provideskr, default value of 2.9t C2e kL™

Daver rans :The average distance from INFAPRO Project Areallam$ where the timber
processing mill is located, is 61 km.

Nirucks: €quation (34) of the methodology is given to akdte Ny The number of trucks (or
truck loads) used is 27,599.78.

ViansiS calculated by taking the average wighted haegegblume in the Reference Area
(13.7 ni/ha) and multiplying it by the total ‘harvestabéea in INFAPRO (19,252 ha) to
arrive at aVy..ns value of 263,752.4 it is assumed that the volume of timber from
commercial species felled during the clearing fdraistructure is also transported from the
Project Area to the mill at Silam.

Capruec A default value foCap,,«0f 10 nt truck’is provided by the methodology (p39).
4.2.6 Net carbon stock change in existing tree veagéon in the baseline scenario

Regrowth of the existing tree vegetation does faltee in the baseline scenario. After being
logged in the 1980s, the forest still suffers fribra disturbance caused by harvesting.
Damaged trees fall over even years after logging fdace, causing damage to other trees.
The forest regrowth is suppressed by vines andoelimm The regrowth that does take place is
offset by mortality. When the mortality is redudechormal levels after one or two decades,
there is net growth in the logged-over untreateddts. This growth can even be similar to
growth in the with-project scenario, for a couple/ears. Growth in the with-project scenario
is determined by two factors: enrichment plantind alimber cutting. Climber cutting has
mainly a positive effect on growth in the first yeairectly after cutting (Ong, 2005). The
effect of enrichment planting on growth is on theder term. The majority of the trees grow
in the shade, and their growth does still not realéy impact on biomass levels in the forest
during the first 20 years. After this start-up pdrthe effect of the planted trees becomes very
significant. Growth in the baseline can therefogeshmilar to growth in the with-project
scenario during the period where the effect of bémcutting has stopped and the effect of
enrichment planting is not significant yet.

Regrowth in the baseline is determined followingtiem 4.3.5 of the methodology. Regrowth
is conservatively estimated as the regrowth opiieerelogged residual forest applied to the
entire area of the stratum, despite any reloggirthe stratum. It is measured in plots
established in the untreated areas (i.e. not tleaith silvicultural techniques) within the
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Project Area. Equation (21) of the methodologydpleed to quantify the carbon stock
changes due to regrowth in the baseline:

S
ACtree—existi,t = A,t X ZACtree—exist,j gLt

=1

Where:

Parameter Description Unit

ACiree-exist,it Change in carbon stock in existing tree vegetatidghe | t CO-e yr"
baseline in stratumat yeait

A Area of baseline stratuirat yeart ha

ACrree-existjit Change in carbon stock in existing tree vegetatidghe | t CO-e ha' yr'!
baseline in specigdn stratum at yeart

] 1, 2, 3 ...Stree species

i 1, 2, 3 ...Mgg strata in the baseline scenario

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

Both above-ground and below-ground carbon stoakénatuded in the calculation AC ..
existjiv @S IN equation (22) from the methodology:

AC

tree-existj i t

=AC

tree-exist-AB,j i t

+AC,

tree-exist-BB,j it

WhereACiee-exist-as jidepresents changes in the above-ground carbok &AC ce-exist-88,i.t
represents changes in the below-ground carbon.ss@eksections 4.3.1.1 and 4.3.1.2 for how
above-ground and below-ground carbon stock chaagesalculated, using the BEF method.
The table 4.2.6.1 shows the results of the ex-galtmilation for regrowth in the baseline. It is
based on measurements in inventory plots in udgadrts of the Project Area.

Theex-anteestimation of the growth of vegetation in the liases partly based on

monitoring that has already been implemented irPitogect Area. It is also based on research
and modelling of forest growth by others. The gf&g on which baseline regrowth takes
place, is equal to the cumulative area that hes beated up to that year.

Ex-ante estimation of regrowth of existing treeetagjon in the baseline is based on Mean
Annual Increment figures (MAI), which are convertedccarbon stocks using the BEF method
from the methodology. Modeling of regrowth for feriod 2007 — 2010 is based on
inventories in untreated parts of the Project Areat=1 tot=4). The estimation for the
remaining Crediting Period is based on literatacambined with available data from the
Project Area.

Paoli and Curran (2007) report an average woodyass increment of 12 Mg/ha/yr for
mature Dipterocarp forest in Southwestern Kalimantancoln (2008) reports a mortality of
about 10 Mg/ha/yr for a period of 3 to 12 yeareréonventional logging of dipterocarp
forest in Sabah, in plots adjacent to the ProjeebAlt is assumed that in the Project Area,
where logging took place on average 22 years béffiereroject start date, the mortality rates
have decreased, as the effect of logging damagss faday. The monitoring results for 2007
and 2010 in untreated parts of the Project Aregesigthat growth strongly exceeds
mortality. The net baseline growth of biomass Far Project Area is estimated as 7 Mg/halyr,
which is calculated by the woody biomass increnfiemm Paoli and Curran (2007) of 12
Mg/halyr, minus half the biomass mortality reporbgd_incoln (i.e. 5 Mg/halyr). The
biomass increment is converted to volume increr(ld@t) based on the BEF (1.895) and the
average wood density (0.428), which results inkd4d of 8.6 m*/ha/yr. This MAI is further
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calibrated based on monitoring results of invere®in 2007 and 2010 in untreated parts of
the Project Area and varies per forest type straitonthe Open Canopy forest type the MAI
of 6 n/halyr for the period 2007-2010 is lower than 83havyr. Therefore the average
rounded value of 7.3 Htha/yr is applied. For the Pioneer dominated fongst the MAI in
2007 — 2010 is 13.5 {thal/yr — averaging this value with 8.6/ha/yr results into 11 fhalyr.
For the Remnant/Pioneer forest type the MAI in 206@010 is 11 fitha/yr — averaging this
value with 8.6 ritha/yr results into 9.8 Htha/yr.These MAI figures are applicable to the
period 2010 — 2015.

Pinard and Cropper (2000) simulated the recovepoaofentionally logged dipterocarp
forest. After 30 years post-logging the major duthe colonizing pioneers species (mainly
Macarangaspp.) start dying. As logging in the Project Ateak place in the 1980s, which is
on average around 1985, the pioneer mortality effe@ssumed to become apparent around
2015. Therefore the MAI in the ex-ante estimatien®duced with 50%. After 5 more years,
in 2020, the pioneer mortality effect is assumelaee ended and the MAI will increase with
50%. Since 2035, on average 50 years after loggmget growth of the existing tree
vegetation is expected, based on modeling resylBrmard and Cropper (2000). An overview
of the volume increment figures (MAI) used for #eante estimations of baseline regrowth
is presented in table 4.2.6.2. The calculationgewseided in the spreadsheet ‘Ex-ante
calculation baseline regrowth’.

Table 4.2.6.1Change in carbon stock in existing tree vegetdtidhe baseline per stratum.

Project Year | ACyecexisit
(t)

All forest Open Canopy | Pioneer Remnant Forest

types forest type dominated forest | type

type

1 0 0 0 0
2 517.277 17.409 288.119 211.749
3 517.277 17.409 288.119 211.749
4 517.277 17.409 288.119 211.749
5 444,593 21.181 234.763 188.649
6 444,593 21.181 234.763 188.649
7 444,593 21.181 234.763 188.649
8 444,593 21.181 234.763 188.649
9 222.297 10.590 117.382 94.325
10 222.297 10.590 117.382 94.325
11 222.297 10.590 117.382 94.325
12 222.297 10.590 117.382 94.325
13 222.297 10.590 117.382 94.325
14 333.445 15.885 176.073 141.487
15 333.445 15.885 176.073 141.487
16 333.445 15.885 176.073 141.487
17 333.445 15.885 176.073 141.487
18 333.445 15.885 176.073 141.487
19 333.445 15.885 176.073 141.487
20 333.445 15.885 176.073 141.487
21 333.445 15.885 176.073 141.487
22 333.445 15.885 176.073 141.487
23 333.445 15.885 176.073 141.487
24 333.445 15.885 176.073 141.487
25 333.445 15.885 176.073 141.487
26 277.871 13.238 146.727 117.906
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27 222.297 10.590 117.382 94.325
28 166.722 7.943 88.036 70.743
29 111.148 5.295 58.691 47.162
30 55.574 2.648 29.345 23.581
Total 9.276.638 420.239 4.943.369 3.913.030

Table 4.2.6.2Mean Annual Increment figures (MAI) for modellibgseline regrowth.

Project Year (t) | MAI (m ¥halyr)
Open Canopy Pioneer dominated | Remnant Forest
forest type forest type type
1 0,0 0,0 0,0
2 6,0 13,5 11,0
3 6,0 13,5 11,0
4 6,0 13,5 11,0
5 7,3 11,0 9,8
6 7,3 11,0 9,8
7 7,3 11,0 9,8
8 7,3 11,0 9,8
9 3,7 5,5 4.9
10 3,7 5,5 4.9
11 3,7 5,5 4,9
12 3,7 5,5 4,9
13 3,7 5,5 4.9
14 5,5 8,3 7,4
15 5,5 8,3 7,4
16 5,5 8,3 7,4
17 55 8,3 7,4
18 5,5 8,3 7,4
19 5,5 8,3 7,4
20 5,5 8,3 7,4
21 5,5 8,3 7,4
22 5,5 8,3 7,4
23 55 8,3 7,4
24 5,5 8,3 7,4
25 5,5 8,3 7,4
26 4.6 6,9 6,1
27 3,7 5,5 4.9
28 2,7 4,1 3,7
29 1,8 2,8 2,5
30 0,9 1,4 1,2

4.3 Quantifying GHG emissions and/or removals for the poject:

The net CQequivalent emissions in the with-project scenariexpressed in parameter

ACypsand is determined following equation (35) from thethodology:

t* Mwps

AC,ps = z ZACPJ,’[ +GHG,ps ¢

t=1 i=1

Where:
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Parameter Description Unit

Net CQ equivalent emissions in the with-project A
ACwes scenario up to yedt tCO-eyr

Net carbon stock change due to forest regrowth and
ACp,it silvicultural interventions in the with-project seio t COe yr'1

in stratumi at yeart

Greenhouse gas emissions related to project 1
GHGwps . implementation at yedr tCO-eyr

The calculation of the net carbon stock chang€ (;) is provided in section 4.3.1 and the
calculation of the project emissiortSHIGyps.g) is provided in section 4.3.2. The values of
the net carbon stock changes and the emission®gueject implementation for the ex-ante
calculation are given in the tables 4.3.1.1 and2413

Based on the sum of th&C; ; and theGHGps e for all strata and all project years (see
tables 4.3.1.1 and 4.3.2.1), th€psis 12,623,919 — 18,151 = 12,605,768 &0

4.3.1 Net with-project carbon stock changes

The net carbon stock change due to forest regrandhsilvicultural interventions in the with-
project scenario is calculated based on equati@nf(@m the methodology:

AGCpit = ACpcg,it+ ACacg,it + ACpw,it + ACwp,it— Biomassioss,it

Where:

Parameter Description Unit

ACp, Net carbon stock change due to forest regrowth and t CO,-e yr*
silvicultural interventions in the with-project sw#io
in stratumi at yeart

AChcgiit Net carbon stock change in above-ground tree bismasCO,-e yr'1
in the with-project scenario in stratumt yeart

ACsegiit Net carbon stock change in below-ground tree bismasCO,-e yr'l
in the with-project scenario in stratumt yeart

ACpw,it Net carbon stock change in dead wood in the with- | t CO-e yr'1
project scenario in stratuimat yeart

ACwpit Net carbon stock change in wood products in the-wi t CO,-e yr*
project scenario in stratuirat year

Epiomassioss,it Emissions due to site preparation for project @&ty | t COr-e yr'l
in stratumi at yeart

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

i 1, 2, 3 ...Myp: Strata in the with-project scenario

The net carbon stock changes in above-ground dodiggound tree biomass are quantified
in sections 4.3.1.1 and 4.3.1.2, and the emisslaago site preparation is in section 4.3.1.3.
The carbon stock in dead wood and wood produdtseiproject scenario is conservatively
accounted as zero.

The table 4.3.1.1 presents the values for thearbba stock changeaCs, ) per stratum and
per project year, which is based on the carborkstbanges in above-ground and below-
ground tree biomass and based on the emission® dite preparation that are all included in
the same table.
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Table 4.3.1.1Net carbon stock change in the with-project sdenaummarized over all
rehabilitation periods and all three forest types.

Project Year (t) ACp,iyt ACAGB,i,t ACBGB,i,t

1 - - -

2 529.657 452.698 76.959
3 529.619 452.665 76.953
4 532.173 454,849 77.324
5 483.678 413.400 70.278
6 481.862 411.848 70.014
7 487.346 416.535 70.811
8 493.524 421.816 71.709
9 318.035 271.825 46.210
10 333.883 285.370 48.513
11 346.782 296.395 50.387
12 361.379 308.871 52.508
13 373.049 318.846 54.204
14 444,769 380.145 64.625
15 445,214 380.524 64.689
16 446.901 381.967 64.934
17 447.787 382.724 65.063
18 451.167 385.613 65.554
19 456.570 390.231 66.339
20 456.312 390.010 66.302
21 456.200 389.915 66.286
22 454,998 388.887 66.111
23 453.252 387.395 65.857
24 450.165 384.757 65.409
25 446.837 381.912 64.925
26 419.349 358.418 60.931
27 403.590 344.948 58.641
28 388.320 331.897 56.423
29 373.606 319.321 54.285
30 357.895 305.893 52.002
Total 12.623.919 10.789.675 1.834.245

4.3.1.1 Net carbon stock change in above-ground gdiomass

The ex-ante calculation for the with-project scem@ based on the growth of the existing
forest matrix (i.e. existing tree vegetation, asewtion 4.2.6) following climber cutting and

on the growth of the planted and/or tended seesllihge Biomass Expansions Factor (BEF)
method as described in the methodology in secti®r2 s selected to quantify the net carbon
stock changes in above-ground biomass for theiegifirest matrix. The growth of planted
seedlings is based on the Allometric Equations ptktiihe results of the ex-ante calculations
are presented in the table 4.3.1.1. The spread$heante calculation with-project scenario’
contains the calculations for estimating the neb@a stock changes in the with-project
scenario.

Net carbon stock changes of the existing tree atiget

Ex-anteestimations of regrowth of the existing tree vagen is based on Mean Annual
Increment (MAI) figures, which are converted tolmar stocks using the BEF method from
the methodology. This is described in more detaddction 4.2.6. It is assumed that the MAI
figures for the existing tree vegetation in thehagroject scenario are similar to those in the
baseline scenario, except for the first 10 yeaes #fie first round of climber cutting. The
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effect of climber cutting on the growth of the fstrés expected to last not much longer than
10 years (Ong, 2005). After this 10 years the é@#&brest is healthier than similar untreated
forests, but it is conservatively assumed thab@sinot have a significant effect on growth
rates. See section 4.2.6 for the MAI values thatagplicable to the baseline scenario and to
the existing tree vegetation in the with-proje@rsario, 10 years after climber cutting. An
exception is made for the Open Canopy forest typeause this the most degraded forest
type and the differences in growth rates betweenrdated and untreated area is relatively
large. An evaluation of growth rates for the Opem@py forest type between 2007 and 2010
in the Project Area, show that the MAI for untrehgmrts is 6 ftha/yr and for treated parts is
10.5 n¥/ha/yr. The MAI for the first 10 years for all fattetypes is based on growth figures
derived from monitoring data of treated and unt@datarts in the Project Area in 2007, which
is calculated in spreadsheet ‘Growth rates in taregrix in the with-project scenario’.

Net carbon stock changes of the planted and/oetésdedlings

Ex-anteestimations of carbon stock changes of the plaateidor tended seedlings, is based
on DBH increment data, that is partly from literatand partly from inventory data in the
Project Area. An average DBH increment of 1.0 cnigyapplied based on Ong (2005). For
the first 5 years after planting a DBH incremen@df cm/yr is applied, because initial growth
rates are expected to be smaller for seedlingsallametric equation from Basuki et al.
(2009) and the carbon faction (0.5) is appliedaovert the DBH to tree carbon stock. The
equation from Basuki is developed for lowland diptarp forest for the species grouping
‘mixed species’, and is derived from a sample ef$rranging from 6 cm to 200 cm DBH.
The equation is:

In(TAGB) =-1.201 + 2.196 x In(DBH)

Where TAGB represent total above-ground biomasg iand DBH is the diameter at breast
height in cm. The equation is applied to trees witbBH >= 5cm. After calculating the
carbon stock per tree, this value is multipliedwitie total number of planted and/or tended
trees per hectare, which representsGke; i for the planted seedlings . The initial number of
seedlings is 225, which is calculated from the 4emimterval of planting spots and the
distance of 10 meter between planting lines, marumitial loss of 10%. The 4 meter interval
between the planting spots is an average of thet8mmterval that was initially applied in
the Project Area and the 5 meter interval that waieduced later on. An initial mortality rate
of 5% is applied for the first 5 years, and for gegiod up to 30 years a mortality rate of 2%
is applied. After 30 years it assumed that thesteze mature and well established and a
mortality rate of 1% is applied. The 5% mortalisge is based on census results on survival
from areas rehabilitated in 2003 and 2004 in tlogept area and the 2% mortality rate is
based on Hassan et al. (1990).

Combined net carbon stock changes of existinguegetation and planted seedlings
The Cacsg,i i for the planted and/or tended seedling and foeiigting tree vegetation is
summed and multiplied with the rehabilitated areay®ar and the conversion factor for
carbon to CQ(i.e. 44/12) in order to arrive at th€,qp, : for each calendar year.

4.3.1.2 Net carbon stock change in below-ground teebiomass

The net carbon stock change in below-ground tremass is based on the above-ground tree
biomass multiplied with the root:shoot ratio, agquation (42) of the methodology:

ACgeg,it = AChcs,it X R

Where:
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Parameter Description Unit

ACgcpiit Net carbon stock change in below-ground tree bisriras | t CO, yr*
the with-project scenario in straturat yeart

AChcpiit Net carbon stock change in above-ground tree bisinmas| t CO, yr*
the with-project scenario in straturat year

R Root:shoot ratio for tree species trootd.m.t

shoot d.m.

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

i 1, 2, 3 ...Myp: Strata in the with-project scenario

The root:shoot ratio selected for INFAPRO is 11ased on Pinard (1996). See also section
3.3 in the parameter table fBy.

4.3.1.3 Emissions due to site preparation for prof activities

Site preparation for enrichment planting at INFAPR{@ally involved 100 % climber and
vine cutting, slashing of a 2 meter wide line amhper girdling along the planting strip.
Since the introduction of reduced impact site prafen (RISP) in 1995, slashing is reduced
to a 1 meter wide line, pioneer girdling abandoaed enrichment planting is only conducted
where natural regeneration is lacking. Plot measargs have been carried out in 2000 (Yap,
2000) in order to quantify the biomass loss fromdirdling of pioneer trees for the period
1992 — 1995. Since 2004, pioneer girdling is nacpced anymore based on
recommendations from an external auditor (Kupe®420All losses of tree biomass due to
site preparation occurred well before the sta€m@diting Period. Besides, these biomass
losses are accounted for in the first monitoringrgwn 2007: the inventory of the carbon
stocks in the Project Area in that time do notrolar include the biomass that is lost as a
result of site preparation. Therefore, emissiorestdusite preparation, as reflected in the
parameteEpimassioss,itiS NOt accounted for.

Following the methodology, the removal of herbaseeegetation is deemed an insignificant
emission source and is therefore not accounteit fibie with-project scenario.

4.3.2 GHG emissions related to project implementadn

The emissions related to project implementat@®RGyps.e) involve the following sources:
Combustion of fuel for transport and electricityngeation;

International and domestic flights of project staffvisors and auditors;

Clearing of forest for the establishment of projeftastructure;

Felling of trees for road maintenance and assatiatdG emissions for the use of
machinery.

PwnE

Following the text in the methodology in sectiof,3he quantification of the emissions is,
for as far as applicable, based on the equatiansded in the methodology section 4.3.7 on
baseline activity emissions.

The table 4.3.2.1 below summarizes the GHG emisgielated to project implementation.

Table 4.3.2.1GHG emissions related to project implementation.

Project yeart | Trans./Electr. | Flights E gearing.t Egearingroadst | GHGwpsEs
tCO,-elyr tCQl/yr tCO,-elyr | tCQ-elyr tCQ-elyr

1 364 10 - 230 604

2 433 10 - 230 673

3 364 10 - 230 604
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4 390 10 - 230 630
5 357 10 2,0 233 602
6 357 10 2,0 233 602
7 357 10 2,0 233 602
8 357 10 2,0 233 602
9 357 10 2,0 233 602
10 357 10 2,0 233 602
11 357 10 2,0 233 602
12 357 10 2,0 233 602
13 357 10 2,0 233 602
14 357 10 2,0 233 602
15 357 10 2,0 233 602
16 357 10 2,0 233 602
17 357 10 2,0 233 602
18 357 10 2,0 233 602
19 357 10 2,0 233 602
20 357 10 2,0 233 602
21 357 10 2,0 233 602
22 357 10 2,0 233 602
23 357 10 2,0 233 602
24 357 10 2,0 233 602
25 357 10 2,0 233 602
26 357 10 2,0 233 602
27 357 10 2,0 233 602
28 357 10 2,0 233 602
29 357 10 2,0 233 602
30 357 10 2,0 233 602
Total 18.151

1. Combustion of fuel for transport and electrigigneration

The annual fuel consumption for transport and gkt generation is multiplied by the
emission factor for fueHF,), which is 2.9 tC@e/kL (value provided by the methodology).
The quantification of emissions is partly basedotual fuel consumption since the start of
the project activity and an ex-ante estimationfutifre emissions. Records for the period
1992 — 1995 are not available and the respectivestns are based on the average
emissions over the period 1996 — 2000 (i.e. 26 RLMKhe future emissions, starting from
2011, are calculated as the average emission200€-2010 (i.e. 123 kL/yr).

2. Flight emissions

The emissions from flights related to project inmpétation are calculated with the help of
the online International Civil Aviation Organizatigl CAO) Carbon Emissions Calculator.
This calculator is based on fuel data from the 26@BC Guidelines for National Greenhouse
Gas Inventories.

3. Emissions from clearing of forest

Emissions from clearing of forest for the estalstigint of project infrastructure (excluding
roads) is calculated with equation (24) from thehnodology:

Eclearing,t: Ebiomass,t+ Efelling,t + Egrading,t

Where:
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Parameter Description Unit
Eclearing,t Emissions due to the establishment of infrastrecair | t CO,-e yr'l
yeart
Ebiomass.t Emissions due to the removal of the biomass itelf | t CO,-e yr'1
yeart
Eteliing,t Emissions due to the equipment use for felling the | t CO-e yr'l
biomass (fuel emissions) at year
Egrading.t Emissions due to the equipment used for the graafing t CO-e yr'1
the roads (fuel emissions) at year

In the initial years, before the start of the Pcojctivity, an area has been cleared for the
construction of amongst others the nursery, offiseses and housing. It is expected that in
the future two small subcamps will be created mate areas that are still to be rehabilitated.
The emissions associated with the constructiohesd subcamps (1,000 m2 each) are evenly

distributed over the remaining Crediting Periode ParameteEgyaging, IS NOt taken into
account — the emissions associated with road earitn is separately calculated. The
emissions due to the removal of biomass is caledlaith equation (25) from the

methodology:

Ebiomass,t= Cbiomass>< Ainfrastructure,t>< (44/12)

Where:

Parameter Description Unit

Epiomass.t Emissions due to the removal of the biomass omautba | t CO,-e yr'l
dedicated to infrastructure at ydar

Chiomass Carbon in biomass lost due to the clearing for t C hat
infrastructure

Ainfrastructure. Area designated for infrastructure at year ha yrl

44/12 The ratio of molecular weight of carbon diexio tCO-etC!
carbon

The CyiomassiS €qual to the area weight€ds, pre Which is 81.7 tC/ha (see sections 4.2.3 and

4.2.5.1.1.). Th&\frastructure tiS 0.007 halyr that will be cleared within the jeob Area. The
Epiomass 1S then 2.0 tCQelyr.

TheEing Is determined through equation (26) of the methugio

Efelling,t = I:Cequip x EI:fuel X Vinfrastructure,t

Where:

Parameter Description Unit

Eteliing.t Emissions due to the use of equipment for remafval g t CO-e yr'1
the biomass on the area dedicated to infrastrueture
yeart

FCequit Fuel consumption of equipment employed for felling | kL m™

EFre Fuel emission factor t G kL?

Vinfrastructure.t Volume of trees felled to clear the area designtded m° yr'1
infrastructure at yedr

The Vinsrastructure 1S 1.24 mi, which is based on the inventory data used foctheulation of
CBSLypre(i.e. 201.5 rﬁha), mUItlplled by the\infrastructure’t(i.e. 0.007 ha/yr) ThEFfue| lS 2.9
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tCO-e/kL (value provided in the methodology). TR€equipis 0.00128 kL M. Therefore, the
Efe||ing is 0.005 tCQe/yr

The emissions due to clearing areas for the estabbnt for infrastructure in INFAPRO
(Edearing) IS 2.0 tCQ'e/yr.

4. Emissions from road construction and maintenance

All roads used for project implementation in INFA®Rvere already present before the start
of the project activity. INFAPRO makes use of thad network that was established during
the logging operations in the 1980s. However, tagls require regular maintenance, mainly
due to erosion caused by heavy rains. The machusag for maintenance cause GHG
emissions. There are also emissions from treefedt parts of roads that remain very wet
after rains: trees along the road are felled tonathe sun to reach and dry the road surface.
The annual length of roads to be maintained isexwasively estimated at 12,000 meter, with
a width of 6 meter. Less than 5% of the roads requiadside felling up to 5 meter at each
side of the road. Therefore, annually 7.2 ha oflrmaface is maintaine@fsastructure ) @nd
maximally 0.6 ha of annual roadside felling is @atrout.

The emissions associated with roads is calculatdtdtiae equations foEciearing Ereliing and
Eniomass@S provided in the text above on emission frometftablishment of infrastructure. The
parameteEgy.qing iS used to quantify the emissions for road maistee (grading the road)
and is calculated with equation (27) from the mdtiogy:

Egrading,tz I:Cgrader x EI:fuel X Ainfrastructure,t

Where:

Parameter Description Unit

Egrading, Emissions due to road grading at year t CO-e yr'l

FCyrader Fuel consumption of equipment employed for road | kL ha’
grading

EFre Fuel emission factor t G kL?

Ainfrastructure, Area designated for infrastructure at year ha yfl

The fuel consumption for gradingCyracer) is 2.52 kL/ha (see section 4.2.5.1.3). The fuel
emission factorEFe) is 2.9 tCQ-e/kL. TheAnsastucture £iS 7.2 ha. Road maintenance
depends on where project activities are being@dwut.Eg.qing:iS calculated as 52.6 tCO2-
elyr.

The area that is annually cleared is 0.6 ha.Ghgassis equal to the area weight€ds, pre
which is 81.7 tC/ha. This results into a valudgfmass 0f 179.7 tCO2-elyr.

The Vinsrastructure t1S 201.5 m3/halyr, which is based on the inventata used for the
calculation ofCgg pre TheEF is 2.9 tCQ-e/kL (value provided in the methodology). The
FCequipiS 0.00128 KL/m. Therefore, th&sing is 0.45 tCO2-e/yr.

Following equation (24)E earing,: fOr road construction and maintenance is the sum o
Ebiomass,i Efelling,t andEg,ading,t, which is 232.8 tCOZ-e/yr.

4.3.3 Leakage

A full calculation of market leakage is providediire INFAPRO Leakage Assessment
Report. A summary form the report is provided iis gection.
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The methodology gives two options for determinimg project’s leakage. Option 1 is
selected to determine this project’s leakage.

Option 1: The VCS Tool for AFOLU Methodological igss provides adjustments to account
for potential leakage resulting from reduced timpexduction. This methodology applies to
Project Activities, which reduce harvest levelsimparison with the baseline and possible
Reference Areas. Therefore, the following leakageélit adjustment can be applied.

Project Action Leakage Risk Leakage credit adjustment
(discount)
Substantially reduce harvest Moderate to High Depends on where timber harvest is
levels permanently (e.g., RIL Depends on where likely to be shifted to:
activity that reduces timber | timber harvest is likely « Similar carbon dense forests
harvest by 25% or more to be shifted within the country: 40%
across the Project Area; or, a « Less carbon dense forests within
forest protection/no logging the country: 20%
project) « More carbon dense forests withjn
country: 70%
» Out of country: 0% (according

Equation (46) of the methodology shows how the midldakage is calculated:

AC k-me = LFye x ACgreL
ACLK—ME =0.4x 161,188
AC i kme = 64,475 tCGQG-e

Where:

Parameter | Description Unit

AC kv Total GHG emissions due to market-effects leakage COte

LFuve Leakage factor for market-effects calculations

ACrgL Emissions from relogging displaced through t CO-e
implementation of the project activities acrosatstr

ACrg, . this parameter is determined in section 4.2.4 @Rioject Document.

LFve : LFyg, the leakage factor, depends upon where in thetpologging might be
increased, as a result of a decrease in timbetstnom the Project Area.

According to the parameters for identifying the ympiateLFye set out irthe methodology:
LFwe =0.4 SianEBSLpreZ NCSx 0.85

LFwe = 0.4 since 81.7 tC/ha93.9 tC/ha 0.85
LFve = 0.4 since 81.7 tC/lma79.8 tC/ha

Where:

Parameter | Description Unit

LFue Leakage factor for market-effects calculations

NCS The mean national forest carbon stock tC ha

CasLpre Pre-relogging mean carbon stock in above-groured tre | tC ha'
biomass across strata in the baseline scenario
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NCS: Malaysia’s NCS is 93.9 tC ha. Details on howNS is calculated is provided in the
Leakage Assessment Report.

Cssipre: The value ofCsg preis 81.7 tC/ha. Th€ss yels based on the inventory of carbon
stocks in 2007 in untreated parts of the ProjeeAwhich represents the best value of
carbon stocks at the moment that relogging wolkd face — see section 4.2.3 for the
calculation of the weighted average of these cadbocks.

Apart from market leakage, the Project Activity damt result in activity shifting within the
project proponent’s operations. The map 4.3.3.@vbshows Yayasan Sabah’s concession
area, including areas where special projects areedaout and areas that have a conservation
status. The conservation areas within the conaesidie Danum Valley Conservation Area,
Maliau Basin Conservation Area and Imbak Canyongeoration Area consist of unlogged
primary forest that will not be logged in the figuiThe fact that INFAPRO prevented a
second round of logging in the Project Area, ditllead to a shifting of logging activities to
these areas. The management of areas for spegjetis; like INIKEA and Taliwas, are not
affected by the prevention of relogging in INFAPR®@:relogging took place in these area or
the area is not suitable for relogging. In genexthkhe other areas that are classified as
Commercial Forest Reserves have been relogge@ goarg to be relogged on the short
term, and this would have taken place in the alssehtNFAPRO as well. The concession
area, with the exception of the Conservation Asasspecial project areas, has been subject
to logging mainly since the 1960s. The timber ssdaitve declined over time and there is not
much timber available — bearing in mind that teigatural forest, where minimum diameter
cuts apply. The timber revenues are a main sodrnreame for the concession holder, so all
available timber within the permitted diameter sksthat can be economically extracted, is
harvested. Relogging in INFAPRO would not have geahthat.

Map 4.3.3.1The Yayasan Sabah Forest Management Area.
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4.4 Quantifying GHG emission reductions and removal enancements for the
GHG project:

4.4.1 Total net GHG emission reductions

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

ACigw = ACgs.—ACwps—AC

Where:

Parameter | Description Unit

ACiem Total net GHG emission reductions from the IFM potj | t CO,-e
activity up to yeat

ACgs Sum of the carbon stock changes and greenhouse gas | t CO,-e
emissions under the baseline scenario up totyear

ACwps Sum of the carbon stock changes and greenhouse gas | t CO-e
emissions under the with-project scenario up to yea

AC Sum of the carbon stock changes and greenhouse gas | t CO,-e
emissions due to leakage up to year

TheACgg is calculated in section 4.2, tA€psis in section 4.3 and thEC, k is in section
4.3.3 of this project document. Table 4.4.2 shthesvalues of all the parameters, including
the total net GHG emission reductions for the IRMdj@ct ACiry) - this table is table 3 from
the methodology.

Table 4.4.1Total net GHG emission reductions for the IFM pubj

Project Year ACiem Project Year ACiEm

Annual Cumulative Annual Cumulative

tCO-e tCO-e tCO-e tCO-e
2007 | 810,689 810,689 2022112,854 1,967,406
2008| 11,707 822,395 2023 113,740 2,081,146
2009| 11,738 834,133 2024 117,120 2,198,266
2010| 14,266 848,399 2025122,523 2,320,789
2011| 38,483 886,882 2026 122,265 2,443,054
2012| 36,667 923,549 2027 122,153 2,565,207
2013| 42,151 965,700 2028 120,951 2,686,158
2014| 48,329 1,014,029 2029119,205 2,805,363
2015| 95,136 1,109,166 2030116,118 2,921,481
2016| 110,984 1,220,149 2031112,790 3,034,272
2017| 123,883 1,344,033 2032140,876 3,175,148
2018| 138,480 1,482,513 2033180,691 3,355,838
2019| 150,150 1,632,663 2034220,996 3,576,834
2020| 110,722 1,743,385 2035261,856 3,838,690
2021| 111,167 1,854,552 2036301,719 4,140,409
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Table 4.4.2Calculation of total net GHG emission reductiomisthe IFM project including the parameté&Ggs, ACywpsandAC, .

Project year

ACB SL

ACyps

ACL K

ACigm

Calendar | Carbon stock changey GHG emissions Carbon stock change| GHG emissions Carbon stock changg GHG emissions Carbon stocks GHG emissions

Ve annual | cumulative [annual |cumulative |annual |cumulative |annual | cumulative |annual | cumulative |annual | cumulative | annual | cumulative |annual |cumulative
Nr | yr tCOe tCOe tCOe tCOe tCOe tCOe tCOe |tCOe tCOe |tCOe tCOe |tCOe tCOe tCOe tCOe |tCOe
1 | 2007 -161,189 -161,188 -714,58p -714,580 - - -604 -604 64,47%4,475 - - 96,713 96,713 713,976L3,976
2 | 2008 517,277] 356,089 - -714,580 529,6p529,657 -673 -1,277 - 64,475 - - 12,380 | 109,093 -673 713,303
3 | 2009 517,277 873,366 - -714,580 529,6[19,059,275 -604 -1,881 - 64,475 - - 12,342 | 121,434 -604 712,699
4 | 2010 517,277 1,390,643 - -714,580 532,1§73,591,449 -630 -2,511 - 64,475 - - 14,896 | 136,331 -630 712,069
5 | 2011 444,593 1,835,236 - -714,580 483,872,075,127 -602 -3,113 - 64,475 - - 39,085 175,416 -602 711,467
6 | 2012 444 593 2,279,829 - -714,580 481,862,556,989 -602 -3,715 - 64,475 - - 37,269 | 212,685 -602 710,865
7 | 2013 444,593 | 2,724,422 - -714,580 487,348,044,335 -602 -4,317 - 64,475 - - 42,753 | 255,438 -602 710,263
8 | 2014 444 593 | 3,169,015 - -714,580 493,5928,537,859 -602 -4,919 - 64,475 - - 48,931 | 304,369 -602 709,661
9 | 2015 222,297 3,391,312 - -714,580 318,033,855,894 -602 -5,521 - 64,475 - - 95,738 | 400,107 -602 709,059
10| 2016 222,297] 3,613,609 - -714,580 333,383,189,777 -602 -6,123 - 64,475 - - 111,584 511,693 -602 708,457
11| 2017 222,297 3,835,906 - -714,580 346,7182,536,559 -602 -6,725 - 64,475 - - 124,484 636,178 -602 707,855
12 | 2018 222,297 4,058,203 - -714,580 361,379,897,938 -602 -7,327 - 64,475 - - 139,084 775,260 -602 707,253
132019 222,297] 4,280,500 - -714,580 373,049,270,987 -602 -7,929 - 64,475 - - 150,754 926,012 -602 706,651
14 | 2020 333,445] 4,613,945 - -714,580 444,769,715,757 -602 -8,631 - 64,475 - - 111,324 1,037,337 -602 706,049
15| 2021 333,445 4,947,390 - -714,580 445,216,160,970 -602 -9,133 - 64,475 - - 111,769 1,149,105 -602 705,447
16 | 2022 333,445 5,280,835 - -714,580 446,906,607,872 -602 -9,735 - 64,475 - - 113,454 1,262,562 -602 704,845
17 | 2023 333,445 5,614,280 - -714,580 447,787,055,659 -602 -10,337 - 64,475 - - 114,344 1,376,904 -602 704,243
18| 2024 333,445 5,947,725 - -714,580 451,167,506,826 -602 -10,939 - 64,475 - - 117,723 1,494,626 -602 703,641
19| 2025 333,445 6,281,170 - -714,580 456,573,963,395 -602 -11,541 - 64,475 - |- 123,124 1,617,750 -602 703,039
20| 2026 333,445 6,614,615 - -714,580 456,318,419,707 -602 -12,143 - 64,475 - - 122,861 1,740,617 -602 702,437
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21 | 2027 333,445| 6,948,060 714,580 456,208,875,908 | -602 -12,745 - 64,475 122,759 1,863,373 -602 701,835
22| 2028 333,445| 7,281,505 -714,580 454,998,330,905 | -602 -13,347 - 64,475 121,559 1,984,925 -602 701,233
23| 2029 333,445| 7,614,950 714,580 453,259,784,157 -602 -13,949 - 64,475 119,807 2,104,732 -602 700,631
24| 2030 333,445| 7,948,395 -714,580 450,11650,234,323 | -602 -14,551 - 64,475 116,72Q 2,221,453 -602 700,029
25| 2031 333,445] 8,281,840 714,580 446,8310,681,160 | -602 -15,153 - 64,475 113,399 2,334,845 -602 699,427
26 | 2032 277,871 8,559,711 -714,580 419,3491,100,509 | -602 -15,755 - 64,475 141,474 2,476,323 -602 698,825
2712033 222,297 8,782,008 714,580 403,5901,504,099 | -602 -16,357 - 64,475 181,293 2,657,616 -602 698,223
28| 2034 166,722 | 8,948,730 714,580 388,3201,892,418| -602 -16,959 - 64,475 221,594 2,879,213 -602 697,621
29| 2035 111,148] 9,059,878 714,580 373,6062,266,024 | -602 -17,561 - 64,475 262,454 3,141,671 -602 697,019
30| 2036 55,574 | 9,115,452 714,580 357,92,623,919| -602 -18,163 - 64,475 302,321 3,443,992 -602 696,417
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4.4.2 Uncertainty assessment

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

(O— \JUncertainty,g, ? + Uncertainty,,c

Where:

Parameter Description Unit
Cirm_eRROR Total uncertainty for IFM project activity %
Uncertaintys,. | Total uncertainty in baseline scenario %

Uncertaintyyps | Sum of the carbon stock changes and greenhouse gas%
emissions under the with-project scenario up to yea

The procedure for calculating the uncertainty svfted in the VT0003 Tool for the
Estimation of Uncertainty in IFM Project ActivitieShe calculation of the GHG emission
reductions in INFAPRO is based on an approachdoae uncertainties or to make
conservative estimations.

The relevant baseline parameters from the methggdlat have been applied in this project
document are in the table below. The table indgcatieether uncertainty has been calculated
or a conservative estimate was made. The list oenédl parameters that are considered
relevant in the tool VT0003.

Table 4.4.2.1Uncertainty assessment of baseline parameters.

Parameter | Description of addressing uncertainty
Charvest,i No uncertainty calculated: the parameter is notthan
samples but on full data of harvesting volumesn t
Reference Area
C Not included in GHG accounting
damage
Cor Not included in GHG accounting
DW,i
Curr Not possible to quantify uncertainty; conservaggémate
WP has been applied
C . This parameter is calculated in order to show siritil
BSLpre/ between Project Area and Reference Area. It isisetl to
quantify avoided emissions from relogging. The heif
the value does not influence the amount GHG benibim
the project and uncertainty is therefore not calmd.
C _ The a-spatial approach to quantify avoided emissiom
BSLpostl relogging is selected from the methodology — theeefthis
parameter has not been applied
C Not included in GHG accounting
DWpre,
Crooorict Uncertainty is calculated based on the carbon stck
reeexistit | sample plots that are used to quantify this paramet
GHGasLe Not possible to quantify uncertainty; conservatgtimate
" | has been applied
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The uncertainty in the baseline per stratum andsacstrata is based on the carbon stocks in
the existing vegetation in the baseli@.existi).- AS only one parameter is involved,
equation (1) of the tool VT0003, which calculates tcombined uncertainty in carbon stocks
and greenhouse gas sources, does not need tollmapphe uncertainty across combined
strata is calculated with the revised equatiorfr(ah the tool VT0003:

(U BsL1 % EBSL,1)+ (U BsL2 % EBSL,Z )+ (U BSLMgs, X EBSL,MBSL)

Uncertainty,g, =

Egsia t Egsizet - Euyg,
Where:
Parameter Description Unit
Uncertaintys, Total uncertainty in baseline scenario; %
Ugs, Uncertainty in baseline scenario in stratiym %
EgsLi Sum of combined carbon stocks and GHG sourcest CO2-e

(e.g. trees, down dead wood, etc.) in stratum
(1,2...n represent different carbon pools and/or GHG
sources) multiplied by the area of stratu(®) in the
baseline case;

i 1, 2, 3 ..Mgg strata in the baseline scenario

The baseline uncertainty is based on the parar@gigg.is.ifor all three strata (i.e. the three
forest types in INFAPRO). The changes in carbonkstio the existing vegetation is
determined through monitoring of plots in untregpadts within the Project Area, in line with
section 4.3.5 of the methodology. The quantifiaats uncertainty related Gyee exist i tiS
therefore provided in the Monitoring Plans.

The relevant parameters for uncertainty calculatiarthe with-project scenario are in the
table 4.4.2.2 below. The list contains all paramgstieat are considered relevant in the tool
VTO0003.

Table 4.4.2.2Uncertainty assessment of with-project parameters.

Parameter Description of addressing uncertainty

Ebiomassiosi.t Included in uncertainty assessment

ACpcs,, Included in uncertainty assessment

ACggp, Included in uncertainty assessment

ACow,is Not included in GHG accounting

ACwp,, Not included in GHG accounting

GHGwps.£t Not possible to quantify uncertainty;
conservative estimate has been applied

AC Market leakage is determined based on the

indirect approach with default values

(comparing Cgs; pre With the mean national
forest carbon stock). The leakage factor is then
multiplied with ACrg|, which is based on
Charvest It IS NoOt possible to quantify uncertainty
for those parameters.

The uncertainty per stratum is calculated baseegomation (3) of the tool VT0003:
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: "+ : F + Uuesoss* f
\/(UWPS,SSZLi EWPS,SSl,i) + UWPS,SSZ,i EWPS,SSZ,i + UWPS,SS3,i EWPS,SS3,i

Uncertainty, .« =
s EWPS,SSl,i + EWPS,SSZ,i + EWPS,SSE},i

Where:

Parameter Description Unit

Uncertaintyyps, | Uncertainty in the with-project scenario in stratu %

Uwps ssii Percentage uncertainty (expressed as 90% conédeterval | %
as a percentage of the mean where appropriateafbon
stocks or greenhouse gas sources in the with-firogse in
stratumi (1,2...n represent different carbon pools and/or GHG
sources)

Ewes ssii Carbon stock or GHG sources emission type (e.gsteown |t CO,-e
dead wood, etc.) in stratuinf1,2...n represent different carbon
pools and/or GHG sources) in the with-project case

[ 1, 2, 3 ..Myp: Strata in the project scenario

The equation (3) is applied per stratum to the patarsEyiomassioss, it 4Cac,it ANAACggp i t
(representing SS1, SS2 and SS3). The uncertaintgscombined strata is calculated with
the revised equation (4) from thet tool VT0003:

. U X +U X .. +..\U X
Uncertalntywpsz( WPS1 EWPS,l) ( WPS,2 Ewps,z) ( WPS,Myps EWPS,MWPS )
Ewpss ¥ Bwpsa---+ B

Where:

Parameter Description Unit
Uncertaintyyp: Total uncertainty in project scenario; %
Uwes; Uncertainty in project scenario in stratiim %
Ewps.i Sum of combined carbon stocks and GHG sourcest CO2-e

(e.g. trees, down dead wood, etc.) in stratum
(1,2...n represent different carbon pools and/or GHG
sources) multiplied by the area of stratu;) in the
with-project case;

i 1, 2, 3 ..Myp: Strata in the project scenario

The calculation of uncertainty in the with-projecenario is based on monitoring results and
is part of the Monitoring Plan.

The total error in the project is calculated witiuation (5) of the tool VT0003:

Cem _error™ \/Uﬂcertaint)éSLz + Uncertaintmpsz

Where:
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Parameter Description Unit
CieMm ERROF Total uncertainty for IFM project activity %
Uncertaintys, | Total uncertainty in baseline scenario %
Uncertaintyyps | Total uncertainty in the with-project scenario %

If Ciem_error< 10% 0of ACem then no deduction shall result for uncertainty.

If Ciem_error™> 10% ofACem, then the total uncertainty percentage shall beicted from the
ACigy.

4.4.3 Calculation of Verified Carbon Units

The number of Verified Carbon Units is calculateithwhe following equation:

100- CIFM _ERRO

VCU, = (ACIFM 2 ~OCpy ’tl)x[ RJ - Bufferwitholding,

100
Where:
Parameter Description Unit
VCUy, Number of Voluntary Carbon Units at ydar
ACiEm 1 Total net GHG emission reductions from the IFM pobjactivity | t CO-e
up to yeatl
ACiEy, Total net GHG emission reductions from the IFM pobjactivity | t CO-e
up to year?2
CieM ERROF Total uncertainty for IFM project activity %
Bufferwithholding. | The number of VCU's to be withheld in the VCS Barfht year
t2

Ciem_erroriS ONly included in the equation if it is largéan 10%. The parameter
Bufferwithholdingis calculated as the buffer percentage times ¢helmange in the project’s
carbon stocks. The net change in the carbon stymilies to the parametef€r (net carbon
stock change in the with-project scenario) a@g, (net carbon stock change due to
relogging in the baseline). The buffer percentagdetermined in the Risk Assessment, which
is provided in a separate document. The calculafdfCU’s is provided in each Monitoring
Report.

5 Environmental Impact:

An Environmental Impact Assessment (EIA) is notuieed for forest rehabilitation projects.
The Environment Protection Enactment of 2002 amdd?ibed activities of 2005 determine
that an EIA is required for felling or timber extteon operations covering an area of 500 ha
or more, or for the development of forest plantatio reforestation covering an area of 500
ha or more. The project activity is not considesisdeforestation because it is classified as
forest land remaining forest land. Nevertheles2000 an EIA was conducted in INFAPRO
(INFAPRO, 2001). This EIA was conducted by in-hopsesonnel. For each of the project
activities, a critical assessment of their impgat{as conducted based on observation and
experience obtained throughout project implememnaiable 5.1 and 5.2). Mitigation efforts,
if necessary, have been formulated. These mealsavesbeen mitigated in all cases.

A Social Impact Assessment to address the impaliaah communities was omitted because
of the absence of such communities in the Projeea/Aand its surroundings.
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Table 5.1List of key impacts and mitigation actions of INFRO rehabilitation activities.

Project activity

Impact

Mitigation

Road maintenance

Increased soil erosion

Use mxistad network

Maintenance of side, cross drair
and culverts

NS

Surfacing with gravel where
erosion risk is high

Loss of carbon through roadside
vegetation clearance

Clearance restricted to
waterlogged stretches

Loss of carbon through cutting
trees for bridge and culvert
construction

Careful construction to maximizg
lifespan of bridges and culverts

Climber cutting

Increasing forest stand growth

Nbdgitive impact)

Initial carbon losses

Promotion of increased growtl

N

Temporary reduction of food
source and habitat for wildlife

Planting of indigenous fruit tree
species

Lining

Initial loss of carbon by cutting of
saplings for lining stakes

Use of low wood density specie

Renticing and row
opening

Initial carbon losses

Reduction in strip width

Possible cutting of desirable
species

Tagging of natural regeneration

Planting

Increased productivity in degrad
forest

eNA

Further alteration of species
composition

Site species matching

Maintenance

Continual carbon losses

Increased proftended
seedlings

Possible cutting of desirable
species

Tagging of natural regeneration

Liberation thinning

Carbon losses

Increased suhawd growth of
tended seedlings

Reduction in size class and
number of species to be girdled

Possible cutting of desirable

Tagging of natural regeneration

species

Table 5.2Results of the EIA for INFAPRO base camp and myrse

Activity

Impact

Mitigation

Seed collection

Reduced seed dispersal

NA (sufficgeeds remain
available for dispersal and
regeneration)

Reduced food availability to
wildlife

NA (sufficient seeds remain
available for wildlife)

Wildling collection

Reduced original wildlings on
forest floor

NA (enhancement of wildling
survival due to reduced
competition)

Soil collection

Loss of top soil and ground
vegetation

Planting of seedlings and fast

colonization of ground vegetation

cover

Soil collection on land slides

Site clearance

Soil erosion

Clearance is limitedetty
severely degraded sites
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=

Planting of trees and ground cove
plants

Domestic refuse Environmental pollution Separatibhiodegradable and
non-biodegradable waste
Recycling of non-biodegradable
waste as far as possible
Coordinated disposal of refuse,
away from water courses

Water treatment Damming of stream Two surface-overflow dams are
established only in one river that
runs across the camp in a severe
degraded forest, dominated by
pioneer species

Chemical pollution Residuals from the water treatme
plant are flushed into the pioneer
dominated forest away from any
perennial streams

Optimization use of treated water
by restricting usage for
consumption only. Water for
washing and other uses is supplied
from non-treated water

<

Use of fertiliser and Environmental pollution Restricted use (spot treattronly)
pesticides

6 Stakeholders comments:

Many experts and organisations have been involvékd establishment and further
development of the project, such as FRIM, reseasabieDanum Valley Field Centre, WWF
Malaysia, Earthwatch, CIRAD-FORET, IKEA, GEF, loeadd overseas Universities and the
Sabah Forestry Department. In the early stageeoptbject, WWF Malaysia has identified
some issues regarding the low number of dipterogpegies and the lack of fruit trees
selected for enrichment planting. The rehabilitatativities have been improved based on
the advice and suggestions from stakeholders gmelesx The project has been visited by
many organizations, such as governmental bodissareh institutes, universities, schools
and NGO'’s and visit records are kept in a visitawek and in quarterly and annual reports.

A Steering Committee was established in 1992 iriorol provide guidance to the project and

it serves as a platform for ongoing communicatidme project stakeholders are represented

in the Steering Committee. The Terms of Referencéhie Steering Committee includes the

following tasks:

= Evaluate and recommend technical and scientifigness of the project and contents of
Plan of Operation and Annual Work Plan.

= Provide direction for activities of subsequent Ré&®peration and Annual Work Plan.

= |dentify and provide general guidelines pertainimgesearch, training and publication
under the research component of the project.

= Ensure that the project activities conform to theent Forest Enactment of the State of
Sabah.

There are no local communities based within theARRO Project Area. The nearest

villages are located to the East of the Ulu SegBarast Reserve boundary, along the lower
part of the Segama river, at a distance of abokil8eters from INFAPRO. The people
living in this area are descendants of peopleliad centuries ago. This area, located toward
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the Southwest of the Project Area, is formally knaag the Danum Valley Conservation
Area,. Nearer villages are located at a distan@botit 65 kilometers, not far from the
entrance of the Ulu Segama — Malua Forest ResemieiWest, close to the town of Lahad
Datu. These villages have been established lastangast 20 years by immigrants.

7  Schedule

Table 7.1Schedule of the GHG project cycle.

GHG project cycle element Year / Period / Interval
Project Start date 29 June 1992
Crediting period start date 1st January 2007
Project life time 99 years

Project crediting period 30 years

Monitoring and reporting frequency  Every three gear
Project termination date 31st December 2046

The size of the area to be rehabilitated is detethin contracts between Face the Future and
Rakyat Berjaya. Each contract covers a period obiathree years. Table 7.2 shows the areas
that have already been rehabilitated and the éinehsre planned for rehabilitation.

Table 7.2Implementation of forest rehabilitation in INFAPRO

Contract Period Area
Contract 1 1992 — 1995 2,031
Contract 2 1995 - 1997 3,012
Contract 3 1998 — 2000 4,796
Contract 4 2002 — 2004 1,117
Contract 5 2006 — 2009 640
Contract 6 2010 — 2013 2,500
Contract 7 2014 — 2016 3,000
Contract 8 2017 — 2019 3,000
Contract 9 2020 — 2022 3,000
Contract 10 2023 - 2025 1,904
All contracts (total) 1992 — 2025 25,000
8 Ownership

8.1 Proof of Title:

The INFAPRO Development Area is part of the YayaSahah Sustainable Forest
Management license area. Yayasan Sabah was atlacébeest concession in 1970, through
a Licence Agreement for Timber between the Stateadiah and the Sabah Foundation
(Yayasan Sabah). The concession covers a peribdOofears, starting January 1st 1970,
ending December 31, 2069. The concession areaif@asas state land) is defined in the
License agreement and contains amongst other libeviiog Forest Reserves:

Part of the Ulu Segama Forest Reserve (as constithy Gazette Notification no. 598 of
1963) having a total area of approximately 423 sguailes.

Part of the Malua Forest Reserve (as constitutehyette Notification no. 572 of 1961)
having a total area of approximately 67 square miile
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Yayasan Sabah and Rakyat Berjaya Sdn Bhd signadraement on January 18, 1971 in
which Yayasan Sabah assigns all rights and lisgdsliinder the abovementioned License
agreement to Rakyat Berjaya Sdn Bhd.

The License Agreement for Timber 1970 was replacd®97 by the Sustainable Forest
Management Licence Agreement (SFMLA) between Yay&sbah and the Sabah State
Government.

On June 29, 1992 The State Government of SabaRacelentered into a Memorandum of
Understanding in which both agree to join effortd andertake a project to realise the
rehabilitation of logged over forests, and degrddeds, and the afforestation and
reforestation of wasteland in Sabah, Malaysia. @iogect will be implemented by Face and
its Malaysian contract partner, being the concesksalder or entity duly responsible for the
management of the concession.

Referring to the MoU between Sabah and Face aqtraggeement was signed on June 29,
1992 between Face and Rakyat Berjaya. The agreetesatibes the forest rehabilitation
project of an area of 25,000 hectares within the $#gama Forest Reserve. On June 4, 1992
the Director of Forestry of the State governmerfbabah approved the agreement.

Following the project agreement between Face, iddal Forms of Agreement for GO
offsets have been entered by the parties in whiehific rehabilitation activities are
described. In these contracts Face is exclusiveitled to the CQsequestered in the Project
Area for the entire contract period, being 99 years

Although a Memorandum of Understanding has beearesidpetween Face and the State
Government of Sabah, the project is not registeitiia Federal Governmental Authority.

Face is exclusively entitled to any and all &®@questration and offset in the contract areas.
Since 2009, 10% of the carbon ownership of all gewhabilitated areas is shared with
Yayasan Sabah.

8.2 Projects that reduce GHG emissions from activitiethat participate in an
emissions trading program(if applicable):

This project activity does not include GHG emissioeductions from activities that
participate in an emissions trading program. Theien is not applicable to the project
activity.
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