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SECTION I.  Introduction 

 

Prakash Industries Limited (PIL) and its associate companies are undertaking reforestation activities in 

Durg, Raigarh and Rajnandgaon districts of Chhattisgarh state in India. The project has received CCBA 

Gold Standard certification as compliant under first version of the standard
1
. Following revision of 

standard and introduction of new guidelines, the project proponents is pursuing validation of the project 

under second edition of the standard. The project is also registered as a Verified Carbon Standard 

Reforestation (ARR) project activity
2
.   

 

Title of the proposed A/R CDM project activity: 

 

Reforestation of degraded land in Chhattisgarh, India 

Version 1.0 

10/10/2012 

 

SECTION II.  General Section 

 

 

G1. Original Condition of Project Area 

 

Location of the project and basic physical parameters 

 

The project is located in the in districts Durg, Raigarh and Rajnandgaon of Chattisgarh state in India.  

 

Detailed geographic delineation of the project boundary, including information allowing the unique 

identification(s) of the proposed reforestation project activity: 

Land in India, is administered in following hierarchy:   

State – India is a union of 28 States 7 Union Territories. States are governed by state governments. 

District- States are composed of many districts headed by district magistrates, also called collector. 

Tehsil- is a unit under district and is headed by Tahsildar 

Blocks- blocks development units under Tahsil and are headed by BDO (Block Development Officer). A 

block may have several villages that are governed through local self governance called Gram Panchayat 

(or village panchayat). 

Table 1. Location of project sites 

SITES 
Area of Site 

(ha) 
VILLAGE BLOCK TEHSIL DISTRICT 

 

Rano 

 

123.53 

Rano 
Saja and 

Chhuikhadan 

 

 

Saja 

 

 

Durg 

Hathidobh 

Navagaon 

Rano II 20.05 Rano    

                                                      

1
 http://www.climate-standards.org/projects/index.html  

2
 http://www.vcsprojectdatabase.org/ (Project ID 689) 

http://www.climate-standards.org/projects/index.html
http://www.vcsprojectdatabase.org/
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Saleh kala Saja Saja Durg 

Pendravan 
18.86 Pendravan 

Saja Saja Durg 
Bundeli 

Saleh
3
 

28.62 Saleh khurd Dhamdha Dhamdha Durg 

Saleh kala Chhuikhadan Chhuikhadan Rajnandgaon 

Lara 91.29 Lara Pusaur Raigarh Raigarh 

 
 

 

 

 

 
Figure 1. Original condition of Rano I site (2002) 

 

 

 

 

 

                                                      

3
 Also called Salhe 
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Figure 2. original condition of Lara site (2005) 

 

 

Topography and irrigation 

The project areas fall in the plains of Chhattisgarh. These have undulating topography where slope of the 

land varies from ~2 – 5 %. Majority of the agricultural lands of the area are non – irrigated and the 

agricultural activities are mainly dependent on the occurrence of the monsoon every year. Irrigated areas 

vary from 37% in Durg district to only 7% in Raigarh district. \
4
  

 
Table 2: Altitude of the project sites 

SITES BLOCK 
 

ABOVE MEAN SEA LEVEL (m)5 

Rano 

Saja 317 Rano II 

Pendravan 

Saleh 
Dhamdha 317.0 

Chhuikhadan 330 

Lara Pusor 237.0 

 
 

 

 

 

                                                      

4
 Smita Gupta (2002). Water policy for drought Proofing Chhattisgarh. Institute for Human Development, New Delhi.     

Sponsored by the Planning Commission 

5
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Climate 

The Project sites fall under hot sub humid climatic zone. There is distinct summer (March-May), rainy 

(June-September) and winter seasons. The peak summer temperatures is in excess of 40
0
C and the 

minimum temperature in winter hovers around 10
0
C 

 
Table 3: Average rainfall and spatial variability in precipitation in project districts

6
 

SITES District 

Average Rainfall (mm) 

 

Variability of rainfall (mm) 

Rainy 

Season 

(June-Sept) 

Number 

of rainy 

days 

Annual  

Number 

of rainy 

days 

Rainy 

Season 

(June-Sept) 

Number 

of rainy 

days 

Annual  

Number 

of rainy 

days 

Rano 

Durg 

 
1020 50 1187 63 1054-1385 46-55 1195-1549 55-67 

Rano II 

Pendravan 

Saleh 
Rajnandangaon 1022 52 1232 65 940-1264 50-54 1108-1332 63-67 

Lara Raigarh 1414 63 1517 78 1268-1468 55-65 1445-1726 68-92 

 

 

Thus the rainy season accounted for over 80 per cent of the annual rainfall and rainy days.  
  

Soil 

Agro-climatically, Chhattisgarh may be divided into three distinct agro climate zones: Chhattisgarh 

plains, Bastar plateau and Northern hills. The project sites come under Chhattisgarh plains. 

 

The following types of soils are found in Chhattisgarh plains: 
 

1. Kanhar (clayey): A low-lying deep bluish black soil with high moisture retention capacity. It is well 

suited for Rabi crops, particularly wheat. 

2. Matasi (sandy loamy): This is a yellow sandy soil, with an admixture of clay. It has limited moisture 

retention capacity. Though used for paddy, it is ideal for short duration maize and deep rooted 

pulses. It is found in better-drained areas and at relatively higher altitudes. 

3. Dorsa (clay-loam): This type of soil is intermediate in terms of soil moisture retention between 

kanhar and matasi. This is best described as loamy and its color varies between brown and yellow. 

This is more or less an all-purpose soil and is suitable for paddy. 

4. Bhata (lateritic): This soil is a coarse-textured, red sandy-gravelly soil, found on upland tops. It is 

deficient in minerals and other productivity enhancing nutrients, and is suitable only for coarse 

millets. It is low in humus content and is often a wasteland. It serves as a good locale for silvi-

pastoral efforts. Most of the soils of the plantation sites under the proposed AR CDM project activity 

fall under this category. 

 
 

Distribution of soil types in project sites
7
 is given below; 

 

                                                      

6
 http://planningcommission.nic.in/reports/sereport/ser/water_policy/5_ch3.pdf   

7
 Report on Soil Mapping of Vanshi Farms. VFPL, Raipur by Indian Resources Information & Management 

Technologies Limited, Nagpur. 

http://planningcommission.nic.in/reports/sereport/ser/water_policy/5_ch3.pdf
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Table 4: Site wise Soil series 

SITES SOIL SERIES DESCRIPTION 

 

Rano 

 

Machandur 

Brown to reddish brown and dark reddish brown, shallow, well 

drained, non-calcareous, gravelly sandy clay loam to gravelly clay 

loam, moderate to severe erosion. 

Narayanpur 
Brown to dark brown, moderately deep, well drained, none to slightly 

calcareous, sandy clay loam to clay loam, slight to moderate erosion 

Sirsa 
Brown to dark brown, very deep, moderately well drained, none to 

slightly calcareous, cracking clay, slight to moderate erosion 

Paraswani 
Brown to yellowish brown and dark yellowish brown, deep, well 

drained, non-calcareous, clay loam, slight to moderate erosion 

Rano II 

Machandur 

Brown to reddish brown and dark reddish brown, shallow, well 

drained, non-calcareous, gravelly sandy clay loam to gravelly clay 

loam, moderate to severe erosion. 

Utai 
Brown to strong brown and dark brown, shallow, well drained, non-

calcareous, sandy clay loam to clay loam, slight to moderate erosion 

Pendravan 

and Saleh 

Machandur 

Brown to reddish brown and dark reddish brown, shallow, well 

drained, non-calcareous, gravelly sandy clay loam to gravelly clay 

loam, moderate to severe erosion. 

Utai 
Brown to strong brown and dark brown, shallow, well drained, non-

calcareous, sandy clay loam to clay loam, slight to moderate erosion. 

 

Paraswani 

Brown to yellowish brown and dark yellowish brown, deep, well 

drained, non-calcareous, clay loam, slight to moderate erosion. 

Lara 

Bharda 
Reddish brown to yellowish red, moderately deep, well drained, non-

calcareous, clay loam, slight to moderate erosion 

Lara-1 
Reddish   brown,    shallow,     well  drained, non-calcareous, channery  

clay,  moderate  to  severe erosion, flaggy surface. 

Lara-2 

Reddish brown to yellowish red, shallow, well drained, non-

calcareous, channery sandy clay loam, severe erosion, flaggy, stony 

and bouldery surface. 

Machandur 

Brown to reddish brown and dark reddish brown, shallow, well 

drained, non-calcareous, gravelly sandy clay loam to gravelly clay 

loam, moderate to severe erosion. 

Paraswani 
Brown to yellowish brown and dark yellowish brown, deep, well 

drained, non-calcareous, clay loam, slight to moderate erosion. 

Riwa 

Brown to strong brown, very shallow to shallow, excessively drained, 

non-calcareous, gravelly sandy loam to gravelly sandy clay loam, 

severe erosion, stony, bouldery and rocky surface. 

Utai 
Brown to strong brown and dark brown, shallow, well drained, non-

calcareous, sandy clay loam to clay loam, slight to moderate erosion. 

 

Hydrogeology 

The project sites fall in Mahanadi river basin. River Seonath, the largest tributary of Mahanadi rises in 

village Kotgai, district Durg and drains the three districts of Chhattisgarh namely Durg, Rajnandgaon and 

Bilaspur. Major part of the district Durg is drained by Seonath, Hamp, Kharr and Tendula river and their 

tributaries. Geologically, 87 % of the total geographical area of the district is covered by sedimentary 

formations. Eeb, which is the third largest tributary of Mahanadi, rises in village Pandrapat, district 

Raigarh. There is no river however passing through the project sites.  
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The projects have formation of Cuddapahs of pre Cambian and laterites of Cainozoic era. Following 

landforms were present at the project sites- Lateritic landscape and Shale-limestone landscape.  [ 

 

Types and condition of vegetation within the project area 

 

Ecosystem and Biodiversity 

The natural ecosystem of the region falls under two major forest types, i.e., Tropical Moist Deciduous 

forest (Dominants mainly deciduous but sub-dominants and lower story largely evergreen top canopy 

even and dense but 25m high
8
) and the Tropical Dry Deciduous forest (Entirely deciduous or nearly so 

top canopy uneven rarely over 25 m high
4
). From the management point of view, there are four types of 

forests in the region. These are Teak, Sal, Bamboo and Miscellaneous forests. Tendu (Diospyros 

melonoxylon) leaves found abundantly are used for making biri (biri is tobacco wrapped product made 

from Tendu leaves and is used for smoking) and other important economic forest produce of the state. 

However massive anthropogenic pressure has degraded the project site land, which is further accelerated 

by soil erosion. At the time of project initiation, the project area was devoid of any significant vegetation. 

 

Climate Information: 

 

Current carbon stocks within the project area(s)  

 

The methodology used for quantifying the carbon stocks in the project activity is the revised Approved 

Afforestation and Reforestation Methodology AR-ACM0002 version 01.1.0, dated 25
th
 March, 2009:  

“Afforestation or reforestation of degraded land without displacement of pre-project activities” 

”.  

Only the carbon pools in the aboveground and belowground biomass are selected in line with the applied 

methodology AR-AM0002 (version 1.1.0) taking into consideration the conservative approach that in 

absence of the proposed project activity, carbon stocks in the other pools i.e. dead wood, litter and soil 

organic carbon are expected to decrease more or increase less in the absence of the project activity and 

hence can be neglected. 

 

Only the carbon pools in the aboveground and belowground biomass are selected in line with the applied 

methodology AR-ACM0002 (version 1.1.0) taking into consideration the conservative approach that in 

absence of the proposed project activity, carbon stocks in the other pools i.e. dead wood, litter and soil 

organic carbon are expected to decrease more or increase less in the absence of the project activity and 

hence can be neglected. 

As per the applied methodology, selection and justification of carbon pools are as follows: 

Table 5. Selection and Justification of carbon pools 

Carbon Pools Selected Justification / Explanation 

Above-ground Yes Major carbon pool subjected to the project activity 

Below-ground Yes Major carbon pool subjected to the project activity 

Dead wood No Conservative approach under applicability 

Condition- Conservatively neglected 

                                                      

8
 Forest type definition based on Champion and Seth, 1968 

User
Sticky Note
This paragraph is repetition of the previous paragraph.
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Litter No Conservative approach under applicability 

Condition- Conservatively neglected 

Soil organic carbon No   Conservatively neglected by using A/R  

Methodological tool “Procedure to determine when accounting 

of the soil organic carbon pool may be conservatively 

neglected in CDM A/R project activities, version 01”    

 

The applicable project emission source to be included in the project boundary is CO2 and CH4 emission 

from biomass burning during site preparation and during the life-time of the project. Slash and burn was 

not practiced during the project activity as the land was totally devoid of vegetation. Leaves and twigs 

shed by the trees are used for mulching and are not burnt under any circumstance. Hence this emission 

source is not applicable and has not been calculated. 

 

As per the methodology, for strata without growing trees, a baseline net removal by sink is conservatively 

set as zero since (baseline scenario). There are no strata identified with growing tree vegetation in the pre-

project scenario. Thus, the baseline net GHG removals by sink are taken as zero for the estimations of 

actual net anthropogenic removals by sinks in the project activity. As no area within the project site was 

found to have significant vegetation, no baseline stratification was done for the project area on the basis 

of vegetation type. Hence stratification was done on the basis of soil types as follows: 

 
Table 6. Ex-ante stratification for baseline removals by sink 

SOIL 

SERIES 
Vegetation 

STRATUM 

ID 

AREA Under 

plantation. (Ha) 

Entisols  No significant vegetation E 206.2 

Inceptisols No significant vegetation I 22.8 

Vertisols No significant vegetation V 19.2 

Total     248.2 

 

All applicable emission sources required for assessment by the methodology have been taken into 

account. 

Ex-ante stratification for actual removal by sinks was done in the following manner as per the procedure 

given in the section 3 of the applied methodology AR-ACM0002 version1.1.0. Stratification was 

primarily done of the basis of species planting plan (i.e. species and year of plantation). Further 

stratification was done on the basis of key factors influencing carbon stocks in the above- and below-

ground biomass pools. 
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 Soil type- Soil type may influence the land productivity. Key soil properties could be SOC (Soil 

Organic Carbon), NPK, porosity/ bulk density etc. Based on these tests soil series was identified 

in the project sites. 

 Species planted- Different plant species have different growth pattern.  

 Year of plantation- Even age plantation (a cohort) of a species requires similar nutrition 

(minerals, water and sunlight). 
 

Table 7. Key factors for stratification 

SITES SOIL SERIES SOIL ORDER SPECIES PLANTED 

Rano 

Narayanpur Inceptisols Gmelina arborea + Albizia lebbeck 

Machandur Entisols Gmelina arborea + Albizia lebbeck 

Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

Sirsa Vertisols Gmelina arborea + Albizia lebbeck 

Rano II 
Machandur Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

Pendravan  

Machandur Entisols Gmelina arborea + Albizia lebbeck 

Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

Saleh 
Machandur Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

Lara 

Bharda Inceptisols Gmelina arborea + Albizia lebbeck 

Lara-1 Entisols Gmelina arborea + Albizia lebbeck 

Lara-2 Entisols Gmelina arborea + Albizia lebbeck 

Machandur Entisols Gmelina arborea + Albizia lebbeck 

Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

Riwa Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

 

Step 3: Preliminary Stratification  
Table 8. Preliminary Stratification 

SITES SOIL SERIES AREA IN HA PRELIMINARY STRATUM ID 

Rano 

Entisols 88.20 R-E 

Inceptisols 13.60 R-I 

Vertisols 21.73 R-V 

Rano II Entisols 20.05 R2-E 

Pendravan 
Entisols 18.40 P-E 

Inceptisols 0.46 P-I 

Saleh Entisols 28.62 S-E 

Lara 
Entisols 79.69 L-E 

Inceptisols 11.60 L-I 
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Step 4: Final Stratification (On the basis of species and year of plantation) 

SOIL 

SERIES 
YEAR SPECIES 

STRATUM 
ID 

AREA Under 
plantation. Ha 

Entisols  

2002-03 Gmelina arborea E1 94.7 

  Albizia lebbeck E2 39.9 

2005-06 Gmelina arborea E3 57.2 

  Albizia lebbeck E4 14.4 

Inceptisols 

2002-03 Gmelina arborea I1 8.6 

  Albizia lebbeck I2 3.8 

2005-06 Gmelina arborea I3 8.3 

  Albizia lebbeck I4 2.1 

Vertisols 
2002-03 Gmelina arborea V1 13.3 

  Albizia lebbeck V2 6.0 

Total       248.2 

 

Community Information 

 

A snapshot of communities inhabiting areas adjacent to the project area is provided below. The 

communities are predominantly Hindus and residing in the region for generations. The figures 

have been generated through Participatory Rural Appraisal process.  

S
. 

N
o
. 

Particulars Collective impression drawn about the adjacent project area(s) 

Rano Hathidob Pendravan Bundeli Saleh 

Kalan 

Saleh 

Khurd 

Lara 

1 
Area (in 

Hectares) 

805 768 519 583 1967 460 686 

2 
Population 

(numbers) 

1550 1400 950 1100 3000 900 1200 

3 
Caste 

domination 

Majority of the villages are dominated by SAHU community except the LODI & the 

KOLTA communities at the villages called Saleh Khurd and Lara respectively. 

4 

 

Common 

Occupation 

The inhabitants of the area rely primarily practicing agriculture over their own small 

farming lands / the per capita land holdings. Otherwise they work as agricultural 

labourers, artisans and masons. Very few of them are educated and working as grade 

III & IV employees of the State Govt. Others work as migrant labourers in the 

industrial areas. Of late due to the government sponsored MNREGA (Mahatma 

Gandhi National Rural Employment Guarantee Programme) which guarantees 100 

days of employment for villagers, the number of persons resorting to migration have 

come down. The program has also lessened the dependency of seasonal farm jobs. 

Besides the recent industrial development in the state has provided an alternative for 

local youth to working in the farms.  
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5 
Current 

Land Use 

In general the lands remain barren for a span of six months per annum. Otherwise, 

they are primarily used for agriculture. Stone quarrying is predominant in the area 

that leaves that landscape scarred. Due to laterization of soil, scanty availability of 

ground water and an undulating topography of the area, quite a large chunk of the 

land can be seen absolutely barren for all the year. 

 

The lands are owned mostly by individual villagers. Some of the lands classified as pastures and 

wastelands are owned and managed by local government institutions (Panchayats)  

 

Biodiversity Information 

 
District of Durg observes only 9% of its land under forest cover which is lower than that of Chhattisgarh 

state (44%) and national forest cover of India (23.57%), a decrease of 16 sq. km. is observed from last 

Forest Survey of India assessment
9
. Only 31% land of Rajnandgaon lies under the forest cover

3
. Raigarh 

is in a better position with 35.93% of its land is under the forest cover.  
 

Biogeographically, Chhattisgarh state falls in the Deccan bio-region and is representative of the fauna of 

central India such as the tiger (Panthera tigris), leopard (Panthera pardus), gaur (Bos gaurus), sambhar  

(Cervus unicolor), chital   (Axis axis), nilgai (Boselaphus tragocamelus) and wild boar (Sus scrofa). The 

state possesses wildlife like the wild buffalo (Bubalus bubalis) and hill myna (Gracula religiosa), which 

have been declared as rare and endangered.  

 

Sal (Shorea robusta) and Teak (Tectona grandis) are the two major tree species in the state. Other notable 

wood species are Bija (Pterocarpus marsupium), Saja (Terminalia tomentosa), Dhawra (Anogeissus 

latifolia), Mahua (Madhuca indica), Tendu (Diospyros melanoxylon) etc. Amla (Embilica officinalis), 

Karra (Cleistanthus collinus) and bamboo (Dendrocalamus strictus) compose a significant portion of 

middle canopy of the state's forests. The variation in the genetic composition of individuals within or 

among floristic and faunal species is large. 

 

The project region is prone to continued deforestation leading to habitat destruction and fragmentation. 

Pressure on existing forests has increased due to mining, uncontrolled grazing and gathering of forest 

products, both timber and non-timber. Tendu patta (Diospyros melanoxylon) gathering is one of the major 

reasons for depleting the biodiversity of the region.  

 

                                                      

9
 Forest Survey of India (2003). State of the Forest Report-2001 
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Figure 3: Forest Cover map of Chhattisgarh indicating project sites as non-forested areas and biodiversity of 

the region- wild buffalo and hill Maina 

 

 

List of all IUCN Red List threatened species (which encompasses endangered and vulnerable species) 

and species on nationally recognized list (where applicable) found within the Project boundary: 

 

Based on baseline survey no protected or endangered species and IUCN species have been found on 

the proposed project lands. These lands currently have low biodiversity. 
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G2. Baseline Projections 

 
To identify the most plausible baseline scenario, the procedure laid down in the section II  of the 

approved CDM methodology AR-ACM0002 v01.1.0 has been employed.  

 

Identified potential baseline scenarios for the project area are as follows: 

 

1. Lands Reforested without forest carbon initiative 

2. Lands under alternative land use: agriculture  

3. Lands set aside: Status quo i.e. continued degradation: Strata without growing vegetation; 

Baseline scenario is continued degradation of lands due to soil erosion. 

4. Strata with growing vegetation; Baseline scenario is poor growth of weeds and/or crop plants not 

having the capacity to meet forest thresholds as communicated by the National CDM Authority of 

India to the UNFCCC to define forest.  

 

SITES SOIL TYPE VEGETATION STRATUM ID BASELINE 

 

Rano 

 

Machandur No growing vegetation M Continued degradation 

Narayanpur No growing vegetation N Continued degradation 

Sirsa No growing vegetation S Continued degradation 

Paraswani No growing vegetation P Continued degradation 

Rano II 
Machandur No growing vegetation M Continued degradation 

Utai No growing vegetation N Continued degradation 

Pendravan 

and Saleh 

Machandur No growing vegetation M Continued degradation 

Paraswani No growing vegetation P Continued degradation 

Utai No growing vegetation U Continued degradation 

Lara 

Bharda No growing vegetation B Continued degradation 

Lara-1 No growing vegetation L1 Continued degradation 

Lara-2 No growing vegetation L2 Continued degradation 

Machandur No growing vegetation M Continued degradation 

Paraswani No growing vegetation P Continued degradation 

Riwa No growing vegetation R Continued degradation 

Utai No growing vegetation U Continued degradation 

 

The most plausible baseline scenario is Lands set aside: Status quo i.e. continued degradation of lands due 

to soil erosion for all the strata identified. There were some patches with poor growth of non-tree 

vegetation like weeds and grasses. Land is degraded due to undulating topography, common boulders, 

slopes, no or low vegetation cover (poor growth of weeds) and high iron contents. Since the baseline is 

uniform for all the strata, project sites can be treated as a single stratum. 
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Description of the most likely land-use scenario in the absence of the Project activity 

 

The baseline study comprises collection and analysis of data and information on land use pattern of the 

past and existing practices on each site.  

 

Step 1: Identification of plausible alternative land uses: A list of plausible alternative Land use scenarios 

for the project activity is given below: 

 

1. Land reforested without Carbon credits 

2. Agricultural farming 

3. Land degradation as status quo 

 

Step 2: Demonstration that under the plausible scenarios identified in Step 1, the most plausible scenario 

is that the project areas would remain abandoned and degrading in absence of the project activity 

 

Scenario 1: Land reforested without Carbon Credits: 

 The lands within the project boundary have been non-forested fallow lands
10

 since long. Historical 

land use records suggested that these have been wasteland with some weeds. Native people used their 

lands for rain fed agriculture on a few patches for non-commercial crop production. Sites were 

seriously degraded as a result of excessive human induced pressure by uncontrolled grazing etc.  

According to the State Forest department, the state of Chhattisgarh has forest area of 17,136 sq km 

under degradation
11

. 

National and/or sectoral policies 

India adopted her first forest policy in 1894, revised in 1952 and again in 1988. India has successively 

issued and revised a series of laws and administrative regulations related to forestry, such as Forest 

(Conservation) Act, 1980, amended 1988; The Indian Forest Act, 1927; Forest (Conservation) Rules, 

2003; Guidelines for diversion of forest lands for non-forest purpose under the Forest (Conservation) Act, 

1980.  

The state of Chhattisgarh adapted its State Forest Policy in the year 2001. The policy document 

emphasizes on the following aspects: 

 Community driven forest management  

 Multitier forestry 

 Conservation of Bio-cultural heritage  

 Meeting forest based requirements of people  

 Environmental stability and ecological balance  

 Restoration of degraded forests  

 Creating appropriate policy and legal framework  

 

 

 

 

                                                      

10
 Local land records 

11
 ww.fmisonline.org/cgforest/HTML/on_going_pgs.htm 
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 The state legislation and rules of relevance that are prevalent in the state are as follows: 

 M.P.
12

 Van Upaj (Vyapar Viniyaman) Adhiniyam-1969- State act to regulate trade of forest 

produce. 

 M.P. Tendu Patta (VyaparViniyaman ) Adhiniyam-1964- State act to regulate trade of Tendu 

leaves 

 M.P. Kastha Chiran (Viniyaman Adhiniyam)-1984- State act to regulate trade of wood cuttings 

 Chhattisgarh Transit (Forest Produce) Rule-2001 –State act to regulate transport of forest produce 

 M.P. state Land ceiling Act- 1960 – State act to control landholdings in arable areas. 

The State forest department has implemented programmes/schemes to tackle the issues of land 

degradation, natural regeneration, fuel and fodder production outside forest area, compensatory 

afforestation, high-tech plantation, in-situ and ex-situ conservation, development of forest villages, etc. 

Some of the important programmes /schemes are as follow: 

 Rehabilitation of Degraded Forests (RDF) 

 Rehabilitation of Degraded Bamboo Forest (RDBF) 

 Assistance to Natural Regeneration 

 Fuel & Fodder Development 

 Environmental Forestry 

 Compensatory Afforestation 

 High-Tech Plantations 

 Minor Forest Produce & Medicinal Plantations 

 Development of forest Villages 

 Development of primitive tribal Groups 

Although these programs have set overall development goals for forest management and conservation, 

they are not legally binding, and meeting the goals depends largely on the availability of funds. The 

domestic funds for the Afforestation / Reforestation in this region have been limited for many years, and 

mainly used for planting trees on the economically attractive land. In addition, local farmers are usually 

not able to fully finance forest establishment because it is difficult for them to get loans from banks for 

the purpose of reforestation activities (loans for agricultural activities are much easier to obtain). 

Plantation activities typically face a number of barriers to implementation in India. Principal barriers 

faced are described below:  

 

Investment barriers 
 

Industries are usually interested in financing the leasing of land and other activities for taking up 

production activities for meeting their raw material demand. Schemes such as Investment Promotional 

Scheme were launched in forestry sector, but failed primarily because of slow progress being made by the 

financed projects. Forestry, being a long-gestation activity, needs huge investment and failure of such 

schemes makes the potential financers wary of forestry projects. Ravindranath et al (2001) describe 

several factors constrain the growth of production forestry in India
13

, including high cost of credit and 

lack of access to credit, long gestation period of forestry projects, absence of market institutions, 

regulations on planting, harvesting, and transportation of trees, import of timber, pulp, and paper, lack of 

high yielding genetic planting material and silviculture practices and no foreign direct investment in 

forestry. 

                                                      

12
 Madhya Pradesh, the father state of Chhattisgarh. In the year Chhattisgarh (CG) was separated from MP by a state resolution. 

Laws of MP state made before the creation of CG are also applicable in CG as if they were created for CG state. 

13 Ravindranath, N. H., Sudha, P., Rao, S. (2001). Forestry for sustainable biomass production and carbon sequestration in India. 

Mitigation and Adaptation Strategies for Global Change 6, 233-256. 
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Debt funding is hardly available for this type of project activity 

 

Afforestation/reforestation requires massive initial investment, beyond the means of the landowners. In 

this situation, institutional credit is required. The National Bank for Agriculture and Rural Development 

(NABARD) recognized this need and devised a number of different schemes to provide refinance 

facilities to individuals and organisations. Although the number of forestry schemes refinanced by 

NABARD has increased rapidly in the past, they constitute only about 1% of the total number of loans 

sanctioned, and only about 2% of NABARD's cumulative loan disbursement to date. In fact, since 1992, 

the share of afforestation schemes has declined. A number of factors have been identified as major 

constraints, including time-consuming and complicated procedures for accessing land; restrictions on 

harvesting and selling trees; delays in sanctioning and disbursement of bank credit; non-remunerative 

prices for tree products; and flawed public policies and programmes. Thus there is lack of access to credit 

for the private players for reforestation of degraded land.
14

 

 

In the early 1990s in Kerala, many private companies started teak plantations by raising funds from public 

sources. They promised very attractive rate of return. Their calculation was based on the assumption of 

high volume per tree on a 20-year rotation, which was found unrealistic and wrong. The plantation sites 

were mostly degraded and less productive and the planting material was also not of genetically superior 

quality. On scrutiny of accounts of some planting companies by the Securities and Exchange Board of 

India (SEBI), it was found that the companies depended on the fresh investors and not on interim returns 

of teak plantations to honor the commitment of earlier investors. The companies also could not prove 

their claims of high productivity; as a result most of the companies were closed down during late 1998. 

The total area brought under teak plantation by them was around 5,000 ha.
15

 Thus, there are experiences 

of commercial risks in plantation on degraded lands with the Indian industries that forbids the 

implementation of plantation projects. 

 

Failure of Investment Promotional Scheme
16

 

 

The Scheme was launched in the year 1994-95 in order to stimulate involvement of the corporate 

sector/financial institutions, etc. to pool in resources for development of non-forest wastelands.  

 

The Scheme was restructured to make it multi-ethnic and spread to all the states in August 1998. Under 

this Scheme, Central Promotional Subsidy was limited to Rs. 25 lakhs or 25% of the project cost for on-

farm development activities, whichever was less, subject to condition that the promoter’s input in the 

project shall not be less than 25% of the project cost. The projects promoted by the Scheduled 

Commercial Banks (SCBs), Regional Rural Banks, Land Development Banks and Cooperative Banks 

were eligible for promotional grant/subsidy under the Scheme. Because of slow progress, the Scheme was 

discontinued in 2003-04.  

 

Plantations also face risk of diseases and insects/pests, thus investment in such a long gestation project, 

which is prone to so many risks is least likely to occur. 

                                                      

14 Kulbhushan Balooni, Katar Singh (2003). Financing of wasteland Afforestation in India. Natural Resources Forum 27 (3), 

235–246. doi:10.1111/1477-8947.00058 

15 Chundamannil, M. 1999. Teak Plantations in Kerala: an economic review, paper presented to the Regional Seminar on Site, 

Technology and Productivity of Teak Plantation at Chiang Mai, Thailand, 26-29 January, 1999. Quoted in Pandey, D. (2000). 

Development of plantation forestry and joint forest management in india. Proceedings of the International Conference on Timber 

Plantation Development. Corporate Document Repository. Food and Agriculture Organisation of the United Nations, Rome. 

16 Planning Commission (2001). Report of the Task Force on Greening India for Livelihood Security and Sustainable 

Development. Planning Commission, Government of India, New Delhi. 
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Institutional barriers 

 Absence of economic security and incentives for plantation raisers: 

The tree growing business have a longer gestation period as in case of this project- ten years, is 

more risky and uncertain than agriculture and other competitive land uses. The agriculture sector 

provides a lot of security and incentive to the farmers in the form of subsidies, support prices, soft 

loans, and income tax concessions. The Government has introduced Comprehensive Crop 

Insurance scheme for the farmers. Agro-forestry is not given any financial support and is left on 

the mercy of irregular market. No such security is available for plantation on degraded lands as 

well, being more prone to failure. 
 

 Lack of extension training and demonstration 

There is always a need for training and knowledge to optimize productivity in forestry. Presently 

there is no mechanism to grant training and demonstration to rural people of the project area. 

Extension and transfer of technology for growing, harvesting, processing, product diversification 

and soil moisture conservation techniques are crucial for development and expansion of 

plantation projects. There is a scarcity of technical and economic data on different forestry 

models for degraded land. The lending banks do not have adequate capability to assist in 

formulation and appraisal of projects for forestry. Producers and banks often find the associated 

risk unacceptable. Banks feel that they are not effectively covered against failure to pay. There is 

also no insurance system to look after the loss to producers and banks against various natural 

calamities.
17

 This substantiates the argument that other plantations would note have come up 

since without carbon credit benefits.  
 

Degraded soil (erosion): 

Plantation sites are facing massive and rapid land degradation. Soil loss is severe in the blocks where 

plantation sites are situated as per the report of National Bureau of Soil Science. The major cause of this 

degradation is wind and water erosion due to direct exposure as no vegetation cover is left. Topsoil is 

almost eroded. Furthermore there are unfavorable meteorological conditions like frequent dry spells and 

droughts in the region not allowing the vegetation cover to flourish.  

The sites were undulating that had large variability in topography. Boulders were common on the project 

sites when the project was taken up. It was a phenomenal task to take up. The project implementation 

team made huge efforts in making the project sites habitable and capable for plantation. This would not 

have been the case in baseline and the land would have degraded continuously. 

Project proponents have taken significant steps to cope with these conditions which have required extra 

efforts and care. 

 

Enforcement of applicable laws and regulations: 

There is no law/ regulation specific to reforestation of degraded land as such. Any law/rule/regulation 

neither mandates nor prohibits the project proponent to reforest these degraded lands. 

Five-Year Plans 

Though forestry has been covered from the first five-year plan in India, it remains neglected most of the 

time in the planning process. Funds for forestry in India float around 1% only of the total funds allocated 

to various sectors. The expenditure on forestry sector has increased substantially since sixth five-year plan 

in accordance with the increase in afforestation activities undertaken to meet the desired targets. 

                                                      

17 Satya P. Mohapatra, Niloy K. Bhattacherjee, Soumitri Das and Prabhat Upadhyaya, December 30, 2005. Scope of Production 

Forestry in Enhancing Carbon Mitigation in India. Ashoka Trust for Research in Ecology and the Environment (ATREE), New 

Delhi. www.atree.org/pfcc_report_dec05.doc 
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Expenditure has increased at a much higher rate than the afforested area in recent plans. Very little change 

has been recorded in afforested area under the seventh, eight and ninth five year plans, but the 

expenditure has almost tripled in same time period
18

. This shows that growing trees alone will not make 

these afforestation activities successful. Proper care and maintenance of the area afforested needs higher 

allocation of money. This will come through CDM as in the proposed project activity. 

There are a number of laws, regulations and programmes on forest management/ conservation in force in 

Chhattisgarh, but, they are not legally binding, and meeting their goals depends largely on the availability 

of funds. Chhattisgarh is one of the states where effectiveness of Join Forest Management is found to be 

the least
19

. The domestic funds for the Afforestation / Reforestation in this region have been limited for 

many years, and have been mainly used for planting trees on the economically attractive land. In addition, 

local farmers are usually not able to fully finance forest establishment because it is hard for them to get 

loans from banks for the purpose of reforestation activities. Therefore, without the proposed A/R CDM 

project activity the project area will not be reforested, and with the project activity the goals of the on-

going reforestation programs or policies will not be reduced.  

 

Therefore, without the proposed A/R CCB project activity the project area will not be reforested and will 

not generate the claimed climate, community and biodiversity benefits.  

 

2. Agricultural Farming  

Agriculture is the main livelihood in the state of Chhattisgarh. Mono cropping of rice is predominant 

while other crops grown are lathyrus, linseed and chickpea as relay crops (locally known as Utera 

system). Chhattisgarh comes under sub-humid climate and receives 1200 to 1600 mm of rainfall. Though 

this amount is quite sufficient for growing rice crop but due to erratic distribution of rainfall, frequent dry 

spells and heavy rainfall at times causes failure of crop production and adversely affects the economic 

conditions of the farmers. It is observed that majority of the farmers are still practicing the traditional 

methods of cultivation resulting in low growth rates and productivity.  
 

It has been observed that in Chhattisgarh State transfer of technology from the laboratories to the fields is 

at a very slow pace. As a result the potential productivity per unit area of the lands has not been achieved 

for the past many years resulting in poor socio-economic conditions due to which farmers are living in 

dismal conditions.  

 

In Chhattisgarh, rice is the main cultivated crop covering 77 percent of the net sown area. Only about 20 

percent area is under irrigation and remaining is under rain fed conditions. Another widely cultivated crop 

after rice is kodo-kutki (Paspalum scrobiculatum and Picrorhiza lindleyana) covering the major areas in 

Chhattisgarh plains and Bastar plateau. Soybean and sunflower crops have been introduced and presently 

cover more than 1.0 lakh ha in Chhattisgarh plains. 

During rabi season (October to March), lathyrus, gram, wheat and linseed are grown. Lathyrus is the 

main crop during rabi season covering an area of about 5.8 lakh ha and is grown mainly as a relay (utera) 

crop. 

 

                                                      

18 Satya P. Mohapatra, Niloy K. Bhattacherjee, Soumitri Das and Prabhat Upadhyaya,  December 30, 2005. Scope of Production 

Forestry in Enhancing Carbon Mitigation in India. Ashoka Trust for Research in Ecology and the Environment (ATREE),  New 

Delhi. www.atree.org/pfcc_report_dec05.doc 

19
 Eleventh Five Year Plan. Page 66. 

http://planningcommission.nic.in/plans/planrel/fiveyr/11th/11_v3/11v3_ch3.pdf 
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Productivity Pattern 

Rice is grown in about 3.8 million ha in Chhattisgarh, mostly under rain fed conditions and by method of 

sowing, and bushening about 30-40 days after sowing (locally called biasi). The productivity of rice is 

very low (1-1.5 t/ha) in Chhattisgarh. Studies reveal that there is a significant decreasing trend of rainfall 

in some pockets of the State. In about 40 per cent of all rain-fed, lowland rice-growing areas, scarcity of 

water is a critical limitation to increasing productivity.
20

 

 

Present Irrigation Scenario 
 

In Chhattisgarh region about 22% of net cropped area was under irrigation as compared to 36.5% in MP 

in 1998-99 whereas the average national irrigation was about 40%. Based on an average growth trend in 

irrigated area, about 0.43% additional area is brought under irrigation every year as compared to 1.89% in 

MP and 1.0% in the country as a whole. Thus irrigation has been growing at a very slow pace in 

Chhattisgarh such that it would take about 122 years to reach the 75% level of net irrigated area in 

Chhattisgarh with present rate of growth
21

.  

Analysis of the rainfall data indicated late onset of sowing rains in most parts of Chhattisgarh. In none of 

the blocks in which project sites fall, the seed sowing practise took place during the rains (mid-June). In 

most cases, it started between 15
th
 and 20

th
 June.

4
 

 

Site Block Seasonal Rainfall 

Intensity 

Annual Rainfall 

intensity 

Commencement of sowing 

rain 15 to 28 June (%) 

Rano  

Saja & 

Chhuikhadan 

 

22.80 

 

21.95 

 

47.00 Rano II 

Pendravan 
 

Saleh Dhamdha 23.23 21.55 55.26 

Chhuikhadan 18.92 17.80 27.78 

Lara Pusaur 23.50 21.90 43.00 

 

Farming practices common in Chhattisgarh plains are analysed soil type wise as below: 

1. Farming on Bhata soils: Soils are rich in gravel and thus possess low water holding capacity and 

are acidic in nature. Such lands are either kept fallow or crops like Sesamum indicum (til) etc. are 

grown. Most of the lands under project activity belong to this category. 

2. Farming on Unbunded Black soils: These soils have poor drainage and diminutive fertility. 

Generally one crop is cultivated either in Kharif (July to October, southwest monsoon season) 

season or in Rabi (October to March, winter season) season (gram, linseed, coriander etc). The 

mixed cropping of small millets with arhar (a pulse), black gram etc. is also practiced. Direct 

sown rice, followed by biasi operation is responsible for low productivity (~1 t/ha). Weeds which 

grow during seedling stage after biasi, are the foremost cause for diminishing yields. 

3. Bunded Rice fields (rainfed): Water stress at different crop growth stages, predominantly 

throughout the reproductive stage (terminal drought) is one of the main reasons of wide 

fluctuations in rice productivity in different years. In light soils the terminal drought, some times, 

results in total failure of the crop. 

4. Utera: Utera or relay system of cultivation is very popular in Chhattisgarh plains but the 

productivity of utera is very low.  

                                                      

20
 Smita Gupta, 2002. Water Policy for Drought Proofing Chhattisgarh. Sponsored by the Planning Commission, New Delhi. 

Institute for Human Development, New Delhi 

21
 Action plan for state Chhattisgarh, National Horticulture Mission, Ministry of agriculture. 
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5. Rice bunds: About 8-10% of the cultivated area of rice comes under the huge bunds. The new 

bunds are used for one to two years for raising different upland crops, following which; the bunds 

are left fallow/unused. 
 

There have been instances in Chhattisgarh when excess and untimely rain damaged seeds and led to crop 

failure. Every year the farmers lose 25-30% of their crops due to erratic rains
22

. 
 

Inadequate irrigation support 

Irrigation is one of the major parts of agricultural/ agro-forestry/ silvicultural practices. All public 

irrigation works including construction, operation and maintenance are under the jurisdiction of the state 

irrigation department. Bureaucratic approach and inadequate work force capacity of the government to 

intervene at the field level results in inefficient distribution with poor restoration and protection of the 

lands. This is also due to the lack of funds and their improper allocation. The Kuteshwar lift irrigation 

project, visualized to irrigate 202 ha in Chhattisgarh. The project could find no power to run the pumps
17

.   

 
Table 9: Cropping intensity in the region 

 

 

 

 

 

 

 

 

 

Cropping intensity or the ratio of gross cropped area to net sown area measures the extent of double 

cropped area. Along with yield and irrigation intensity, cropping intensity is an acceptable indicator of 

agricultural development. 
 

Table 10: Irrigation in the region 

Site Block Gross irrigated area as % of 

gross cultivated area
19

 

Rano Saja 18.87 

Rano II Saja & Chhuikhadan 18.87 

Pendravan Saja 18.87 
 

Saleh Dhamdha 18.38 

Chhuikhadan 2.41 

Lara Pusaur 4.97 

 

It is evident from the above data that irrigated area is less than 19% of total cultivate area in the project 

region. 

Taking above points into consideration, it can be concluded that the baseline scenario is not the use of 

land for agricultural purpose.  

 
 

                                                      

22
Das, R. Krishna (2007). Farmers in MP, Chhattisgarh denied due irrigation facilities. Business Standard, New 

Delhi, July 25, 2007. http://www.business-standard.com/india/storypage.php?autono=292201 

Site Block Cropping Intensity
19

 

Rano Saja 1.29 to 1.32 

Rano II Saja & Chhuikhadan 1.29 to 1.32 

Pendravan Saja 1.29 to 1.32 
 

Saleh Dhamdha 1.27 to 1.28 

Chhuikhadan 1.11 to 1.12 

Lara Pusaur 1.06 to 1.25 
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3. Land Degradation: 

 

 

 

The terrains of Chhattisgarh have been prone to mining and excavation for minerals since long
23

. The 

region is very rich in mineral resources. It has the world famous reserves of coal, limestone, dolomite, 

bauxite, tin, gold and diamonds, which are valuable minerals. Corrundum, garnet, silica, quartz, quartzite, 

fluoride, talc, soaps stone, marble and granite are some of the other natural resources found in the area. It 

is well known for Bharat Aluminum Corporation Limited (BALCO) and National Thermal Power 

Corporation (NTPC). The coal mining along with industrial setup is attributes of Korba district. The 

bauxite is also found in the forested hilly landscape. The district of Raigarh is rich in limestone reserves. 

Soil loss is severe in the blocks where plantation sites are situated, as per the report of National Bureau of 

Soil Science (NBSS). The major cause of this degradation is wind and water erosion due to direct 

exposure as there is no vegetation cover left. 

 

                                                      

23
 Smita Gupta, 2002. Water Policy for Drought Proofing Chhattisgarh. Sponsored by the Planning Commission, New Delhi. 

Institute for Human Development, New Delhi 

Figure 4: Soil Erosion map of Chhattisgarh 
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Table 11: Sites under Soil loss category 

 

 

 

 

 

Site Block Soil loss category 

Rano Saja Moderate to Moderately severe 

Rano II Saja Moderate to Moderately severe 

Pendravan Dhamdha Slight 

Saleh Chhuikhadan Severe to Very severe 

Lara Pusaur Very severe to Extremely severe 

Figure 5: Erosivity and Erodability in Chhattisgarh 
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Step 4: Demonstration that the lands to be planted are “degraded 

 According to the soil erosion map of Chhattisgarh state, the sites fall under the land categories 

exposed to slight to extremely severe soil loss. 
 

 Field surveys and interviews with the local stakeholders indicated that the only realistic and credible 

alternative available to the project participants is to continue the current degrading land use due to the 

economic unattractiveness as well as the barriers in finance, technique and institutional barriers and 

market risks. 

 Boundary of each of the land sites was drawn on maps, and stratification maps were prepared. 

 This is also a matter of fact that the lands under reforestation activity have been non-

forested/wasteland at least since 1989 as evident by government land records.   

Table 12: Impact of Industrialization on forest cover change, Raigarh 

Land Cover (1960) Land Cover (2003) 

Class  
Area  

(sq. km)  
Area (%)   

Area 

(sq. km)  

Area (%) 

change  

Forest  563.67  31.84 Forest  242.07  42.97 

   Total Affected Forest  196.34  34.85 

   Mine (High)  9.55  0.79 

   
Total Affected 

Agriculture  
49.36  4.09 

Agriculture  1206.88  68.16 Agriculture  1157.52  95.91 

 

 

Figure 6: Soil loss map of the project region 
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Table 13: Pre project Conditions at the project sites 

Site Stratum 

ID 
Topography Soil type Vegetation 

Rano R 
Plain, some sloping, 

eroded and water logged 

Sandy loam & 

Loamy, Clay 

No growing Vegetation 

except some weeds 

Rano II R2 
Sloping & some patches 

water logged 
Sandy loam 

No growing Vegetation 

except some weeds 

Salhe S Sloping & eroded Sandy loam 
No growing Vegetation 

except some weeds 

Pendravan P 
Sloping & some patches 

water logged 
Sandy loam 

No growing Vegetation 

except some weeds. 

Lara L 
Plain and some sloping, 

partly water logged 

Sandy loam & 

Loamy, Clay 

No growing Vegetation 

except some weeds. 

 

Summary: 

A matrix is given below for comparing the alternative land uses with their plausibility and benefits. 

 

Alternative 

land use 

Mandate

d by law 

Restricted 

by law 

Climate 

benefits 

Community 

benefits 

Biodiversity 

benefits 

Cost  Barriers 

Reforestation 

without 

carbon credits 

No No + + + High High gestation, 

unfavorable 

soil 

Agriculture No No - + - Low Unproductive 

soil conditions 

Continued 

land 

degradation 

No No - - - Nil None 

Industrial set 

up 

No Yes (Land 

ceiling act) 

NA NA NA NA Legislations 

Settlements No Yes (Land 

ceiling act) 

NA NA NA NA Far locations 

 

Any regulation prevailing in the project area at the time of project start as well as afterwards neither 

restricts nor mandates the reforestation activity undertaken. The project would not have been viable 

without taking carbon credit benefits into consideration as shown by the barrier analysis. The project 

faced a number of barriers in its implementation as the lands were degraded and in far reached areas. 

Undulating topography, less soil moisture and lateritic soil conditions did not permit to bring up the 

plantation with ease. There have been cases where several government, semi government and non-

governmental efforts have failed in this sector. There is no institutional mechanism available for 

extension activities at the project sites. Owing to these barriers this can be concluded that it would not be 

possible for plantations to come up and sustained in the project area. The benefits being claimed by the 
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project are truly i.e., the climate, community, and biodiversity impacts would not be likely to occur 

without the project. Actions implemented by the project are not required by law. Without the project, 

improved land-use practices would be unlikely to materialize. 

 

Baseline Carbon Stock Changes  

 As established earlier, plantation is raised on severely degraded lands, which means that in the 

baseline there would have been decrease in carbon stock. Alternatives other than land degradation 

are not plausible, however a relative quantification of carbon stock change in the baseline is given 

below. 

Alternative Carbon stock change in the 

baseline 

Inference 

Reforestation w/o CDM/VCS Positive Comparable with the project 

Agriculture Negative  ‘0’ is conservative 

Land degradation Negative ‘0’ is conservative 

 

 Since there was no natural growth of woody vegetation having a potential to meet national forest 

thresholds, the sum of carbon stock changes in the biomass carbon pools of all strata are expected 

to decrease more or increase less and thus are conservatively set as zero as per the provisions of 

the applied CDM methodology AR ACM 0002 v 1.1.0.  

 For strata with growing trees, if any, the sum of carbon stock change in biomass carbon pools can 

be estimated based on the number of trees and projected growth rate of trees using allometric 

equations. There have not been, however identified any such strata. 

 Since the carbon stocks in non living carbon pools- soil organic carbon, dead wood, and litter will 

be decreasing less in the project as compared to the baseline, have been neglected.  

Projection of future carbon stock changes in the absence of the project 

The baseline net greenhouse gas removals by sinks is calculated by: 

Δ CBSL,t = ΣiΣjΔ Cij,t   - (1) 

Where; 

ΔCBSL,t is the sum of the changes in carbon stocks in the living biomass of trees for year t, tonnes CO2 yr
-1

 

for year t 

ΔCij,t is average annual carbon stock change in living biomass of trees for stratum i species j, tonnes CO2 

yr
-1

 for year t 

 

As per the methodology, for strata without growing trees, baseline net removals by sink are 

conservatively set as zero since (baseline scenario). There are no strata identified with growing tree 

vegetation in the pre-project scenario. Thus, the baseline net GHG removals by sink are taken as zero for 

the estimations of actual net anthropogenic removals by sinks in the project activity. 

 

ID number
24

 Data variable Data unit Value applied Data Source Comment  

C.7.1 Δ CBSL,t t CO2 yr
-1

 0 AR-ACM0002 

v1.1.0 

Conservative 

estimate 

                                                      

24
 Please provide ID number for cross-referencing in the PDD. 
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Table 14. Estimation of net anthropogenic GHG removals by sinks 

Year Estimation of baseline net GHG 

removals by sinks (tonnes of CO2e) 

2002-03 0 

2003-04 0 

2004-05 0 

2005-06 0 

2006-07 0 

2007-08 0 

2008-09 0 

2009-10 0 

2010-11 0 

2011-12 0 

2012-13 0 

2013-14 0 

2014-15 0 

2015-16 0 

2016-17 0 

2017-18 0 

2018-19 0 

2019-20 0 

2020-21 0 

2021-22 0 

2022-23 0 

2023-24 0 

2024-25 0 

2025-26 0 

2026-27 0 

2027-28 0 

2028-29 0 

2029-30 0 

2030-31 0 

2031-32 0 

2032-33 0 

2033-34 0 

2034-35 0 

2035-36 0 

2036-37 0 

2037-38 0 

2038-39 0 

2039-40 0 

2040-41 0 

2041-42 0 

2042-43 0 

2043-44 0 

2044-45 0 

2045-46 0 

2046-47 0 

2047-48 0 

2048-49 0 

2049-50 0 
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Year Estimation of baseline net GHG 

removals by sinks (tonnes of CO2e) 

2050-51 0 

2051-52 0 

2052-53 0 

2053-54 0 

2054-55 0 

2055-56 0 

2056-57 0 

2057-58 0 

2058-59 0 

2059-60 0 

2060-61 0 

2061-62 0 

2062-63 0 

2063-64 0 

2064-65 0 

2065-66 0 

Total  
(tonnes of CO2e) 

0 

 

 

Data of completion of Baseline study: 12.03.2007 

 

The persons/team responsible for determination of baseline is:  

 

Name Entity Qualification & Specialization Contact 

Manoj 

Sharma 

Prakash Industries 

Limited 

M.Sc. Forestry manoj0066@yahoo.com 

Abhirup Sen Consultant 

 M. Sc. Forestry (economics & 

Management), Forest Research 

Institute, DehraDun 

abhirupsen@gmail.com 

 

If there is evidence that non-CO2 greenhouse gas (GHG) emissions such as CH4 or N2O are more than 5% 

of the baseline GHG fluxes at the project site (in terms of CO2 equivalents), they must be estimated as per 

CCBS requirements.  

There will be no significant GHG emissions by sources that are increased as a result of the 

implementation of the A/R CCB project activity within the project boundary, because:  

1. The site preparation, thinning as well as the logging in the proposedCCB project activity will be 

conducted manually, without using machinery tools that consume fossil fuel;  

2. There will be no biomass burning during site preparation thus GHG emissions from slash and 

burn activity are nil;  

3. There will be no synthetic N-fertilizer application, thus the direct N2O emissions caused by N 

fertilization practices can be omitted;  

4. No flood irrigation will be used in the proposed A/R CCB project activity.  

 

However during project implementation, the use of fossil fuel, nitrogenous fertilizers and other such 

potential sources of GHG emissions from within the project boundary will be recorded.   

 

 

mailto:manoj0066@yahoo.com
mailto:abhirupsen@gmail.com


PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CCB-AR-PDD) 

   

 

Page 28 of 102 

 
 

Description of how the “without-project” scenario would affect local communities in the project area 

 
The project is located on wastelands, with little scope of economic activity. Besides, the exposed nature 

of soil in the project area has the potential of affecting the farming activities in adjacent areas due to 

accelerated soil erosion. The communities would thus be adversely affected due to potentially decreased 

productivity of their lands and lack of alternate livelihood options available locally that the project 

generates.  

 

Description of how the “without-project” land-use scenario would affect biodiversity in the project area 

 

Although there is no significant negative impact to biodiversity, but without project the land-use will 

be continuation of current barren lands and the lands will degrade further.  
 

Description of how the “without-project” land-use scenario would affect water and soil resources 

 

Most lands are severely degraded and suffer from serious soil erosions that directly threaten the 

streams below. If the current situation remains as it has been, the lands will degrade further and the 

soil erosion will become more and more severely. 
 

G3.  Project Design & Goals  

 

Description of the scope of the project and a summary of the major climate, community and 

biodiversity objectives 

 

The land to be reforested under the project activity has been a degraded land and would have continued to 

degrade in the absence of the project activity. The natural land conditions did not permit arrival and 

establishment of forest propagules. The project area is a revenue area, obtained from the villagers and 

secluded from the forest lands. The lands under project activity are locally known as Bhata Lands that 

have poor water holding capacity; no vegetation and are heavily prone to wind and water erosion. 

 

Thus, the major purposes of the project activity are to: 

 

 Enhance carbon sink through reforestation. 

 Reclaim the degraded land in a sustainable manner. 

 Reduce pressure on natural forests of the region. 

 Uplift socio-economic status of native rural.  
 

 

The project activity shall contribute in sustainable development. Indicators of the same are visible in:   

 

 Economic development: 
 

Employment generation: The project activity has the potential to generate significant employment in for 

the local community for both un-skilled and semi-skilled work in the various plantation and plantation 

management related activities. The project activity has provides a local employment opportunity to the 

communities. Recently, the Government of India has launched the National Rural Employment 

Guarantee Programme (NREGA), which has been able to provide villagers work days especially during 



PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CCB-AR-PDD) 

   

 

Page 29 of 102 

the lean period and guarantees 100 days of employment for each family. The plantation project presently 

provides good complementarity with NREGA to provide year-round employment to the communities.     

 

 Environmental & Ecological well being: 
 

Change in the land use pattern of the area: The project activity has created consciousness among the 

local and neighbouring people about effective utilization of their otherwise barren lands. This will bring a 

paradigm shift, which inspires villagers to care and cultivate every parcel of the land available with them. 

They have either sold their wastelands in order to purchase better quality fertile lands or have started 

practicing new cultivation patterns. 

 

Pressure over the existing forest areas of the state shall be minimized: This is due to the fact that the 

villagers are getting free of cost adequate quantity of fuel wood and fodder, adjacent to their households.  

 

Reduced indoor air pollution: Since fuel wood is readily available to the villagers from the plantation area 

free of cost, they have reduced the use of cow dung cake as a fuel, which is a major source of air pollution 

in the households to which women and children are exposed to a greater extent. 

 

Ground water recharging: Better soil–moisture conservation techniques opted at the plantation sites are 

expected to result in rising levels of the water table in the nearby area(s).  

  

Positive Impact over the associated flora & fauna and conservation of Biodiversity: Advanced Forestry, 

Fertigation (application of fertilizer), Green Manuring & the Soil Moisture Conservation techniques have 

not only enhanced the microbial activities in the soil of tree beds but have also resulted in upsurge of the 

copious vegetation above the ground. The plantation site is now an abode for various species of birds like 

koel, bagula and mahokal. This improves the aesthetic beauty of the plantation site and contributes to the 

non-use value of the region.  

 

Major project activity and its relevance to achieving the project’s goals 

 

The total area under the project activity for plantation is 282.1ha. Gmelina arborea and Albizzia lebbeck 

are the principal tree species being planted in 249 ha of land. Rest of 33.1 ha are being planted with other 

support species as listed in the section A.4.2 of this document. For the ease of calculation, only the area 

under main plantation is conservatively taken for ex- ante estimation of net removals. Plant species used 

are native and do not belong to the category of Invasive Alien Species (IAS) or Genetically Modified 

Organism (GMO).  

 

A map identifying the project location, where the major project activities will occur, geo-referenced 

boundaries of the project site(s) 

 

Location of Chhattisgarh state and districts of Durg, Raigarh and Rajnandgaon in Chhattisgarh and the 

plantation sites are shown in the maps below:  
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GPS locations of the project sites are given in the Annex 4 of this document. Outline maps of project sites 

are given below. 

 

 
Figure 7: Sitemap- Rano 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Sitemap: Rano II 

 
 

 

RANO 
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Figure 9: Sitemap: Salhe 

 

 

 

 
Figure 10: Sitemap: Pendravan 
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Figure 11: Sitemap: Lara, Area- 91 ha 

 

 

Timeframe for the project’s duration 

The project activity started on 15.06.2002 with the ceremonial commencement of planting as evident by 

the field records. Operational lifetime of the proposed VCS AFOLU ARR project activity is expected to 

be of sixty four years (64 years 00 months 00 days) from the project start date, ending in 2066, involving 

six rotation ages of the plantation. The crediting period shall thus end on 14.06.2066. The GHG 

accounting period coincides with the operational lifetime of the project. Plantation started from June 2002 

onwards and was accomplished by March 2003 for the Durg district sites whereas for the sites in Raigarh 

district sites, it started from March 2005 and was completed by the month of October in 2005. 

 

Potential natural and human-induced risks to the project and mitigation measures adopted 

For the purpose of natural and human –induced risk assessment to the project during project lifetime and 

the mitigation measures adopted for such purpose, the outlines of the AFOLU Risk Assessment Tool 

version 3.1 of the Verified Carbon Standard has been adapted. The risks have been classified as internal 

risks for risks resulting from internal factors of the organization, external risks taking into account factors 

outside the organization’s purview and natural risks. 
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Internal Risks: 

Project Management 

Sl No. Risk Factor  Mitigation Description 

1 
Lack of experience of the project 

implementation team can lead to 

failure of the project 

Management team includes individuals with significant 

experience in all skills necessary to successfully undertake all 

project activities  

Financial Viability 

2 

Lack of financing may affect project 

implementation 

The project proponent has self-financed the entire project and 

hopes to receive regular carbon finance and harvesting revenue 

upon project implementation 

Opportunity Cost of the project 

3 

The potential alternate scenarios to the 

project are more profitable, thereby 

making the project less attractive 

option to the project proponent  

As per the baseline study the alternate scenario to the project 

implementation is the degraded land remaining degraded and 

resulting in further degradation. Hence the opportunity cost of 

the project can be considered as zero 

 

External Risks: 

Land Ownership and Resource Access/Use Rights 

Sl No. Risk Factor  Mitigation Description 

1 

Unsecured land rights may lead to the 

project being terminated 

The project land is owned privately by the project proponent and 

its group companies and there is no uncertainty regarding land 

ownership  

Community Engagement 

2 

The communities if not taken into 

confidence and given perceptible 

benefits may not support the project 

and lead to conflict  

The communities have been taken into confidence and the 

project generates significant benefits for the local communities 

in term of economic development and environmental 

amelioration 

 

Natural Risks: 

Project Management 

Sl No. Risk Factor  Mitigation Description 

1 Damage due to fire 
Well maintained fire-lines and round the clock patrolling done to ensure 

no incidence of fire  

2 
Damage due to pests and 

fungal attacks 

The plantation is arranged such that blocks of the same species are 

separated spatially to avoid spread of insects. PIL regularly monitors 

and treats trees with signs of infestation. 

3 Effect of drought 

Apart from the fact that the species used (Albizzia lebbeck and Gmelina 

arborea are drought resistant), irrigation system like drip irrigation are 

in place to avoid water deficiency.   
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Beyond the project lifetime of sixty four years when the plantation is expected to cease being 

commercially viable it will be turned into a conservation project thereby ensuring that the climate, 

community and biodiversity benefit achieved by the project is maintained beyond the project lifetime. 

 

Stakeholders’ consultation process 

 

Project proponents have consulted local stakeholders’ for their suggestions and comments regarding the 

project activity.  

 

Stage 1. Initial stakeholders’ consultation: discussions at village and district levels before implementation 

of the project activity. 

 

Stage 2. Local Stakeholders’ consultation in CDM framework: Letter of this purpose defining date, time 

and place of the meeting was received by the local self governance authorities at all village and 

Tahsil levels. A call for public inputs was also notified in local newspapers viz. Dainik Bhaskar 

and The Hitavada. Following this, a general meeting was organized in April 2007. The 

proceedings of the meeting were noted and a report of the comments received in verbal and 

written was prepared.    

 

  Summary of the comments received: 

 

Comments from the local stakeholders can be categorized as: 

 Appreciation/ awards: 

      The project has won the Award – “Vanvasi Sant Gahira Guruji Maharaj C.G Paryavaran Puruskara 

2007” by the state government. 

 

 Those received from local government:  

A letter from deputy commissioner (agriculture) of Durg to the district collector of Durg dated 30 

January 2003 forwards the project proponents’ application with appraisal stating: 

 

“Efforts have been made on massive scale to convert the previously un-irrigated land into a cent percent 

irrigated through drip irrigation system by the company” 

“A project of this kind may bring an unforeseen understanding among the farmers for crop cycle 

rotation” 

“Scientific management of such a huge area is capable of making new opportunities of employment 

available to the villagers. Youth and all others can make their intellectual and economic development by 

knowing new technologies” 
 

 

Village panchayat of Salhe kala acknowledges the project for sponsoring teachers in the middle and high 

school.   

 Those received from the personnel working in the project activity: 

People appreciated the efforts of the project activity for providing better livelihood opportunities and 

developing skills of scientific agri-silvicultural practices. 

 

 Those received from other local people: 

People appreciated the project for providing free of cost fodder and fuel wood. Technical guidance 

and contribution in social-religious festivals from the project proponents have also been 

acknowledged.  
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Queries were raised on source of water for irrigation and whether or not the project activity will help 

in recharge of old wells of the areas. 

 

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

The villagers were assured that water being a scarce resource in the area, project activity will avoid it’s 

over exploitation and shall be practicing rain water harvesting techniques. Project activity is committed to 

be self sustainable in this regard. 

Furthermore soil moisture conservation techniques opted for the project activity and better environmental 

conditions are expected to naturally recharge the old wells of the adjoining areas. The environmental 

benefits and ecosystem services that the project caters to are of greater interest and significance than the 

minimal negative impacts. It is a known fact that a wasteland degrades continuously in absence of proper 

reclamation measures, so, if the project would not have been implemented, the region would have been 

deprived from these benefits and services. 

   

Grievance handling and redressal 

 

The Project proponent has developed a clear process for handling unresolved conflicts and grievances that 

arise during project planning and implementation. The project plan includes a process for hearing, 

responding to and resolving community grievances within a reasonable time period. This grievance 

process is publicized to local stakeholders time to time. Regular meetings are arranged with local 

stakeholders to streamline the process and to identify if there are any pending reasonable grievances 

towards the project. These grievances are acted upon at soon as possible. The project management 

attempts to resolve all reasonable grievances raised, and provides a written response to grievances within 

30 days. Grievances and project responses are documented in the complaint registers available at all 

project sites with the respective site in-charge. There is a multi tier system and defined process of 

handling unresolved conflicts and grievances that arise during project planning and implementation. 

These tiers include: 

1. Project Execution team Vs. the Villagers / the Others  

2. Project Execution team Vs. Govt. authorities  

3. Amongst Management Vs. Project Staff 

4. Project Staff Vs. Project Staff 

5. Project Staff Vs. Casual Staff 

Diagrammatic presentation over the process of handling the conflict and grievances -  

In – House Conflict Management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vice President  
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On – Site conflict management 

Such localized and/or day to day conflicts don’t come to the management team Raipur quite often rather, 

they gets resolved by the actual field team (s) / site in-charge. But in case of pending conflict, complaint 

can always directly be lodged with the VP (Plantation and Development) in person, through mail, phone 

or e-mail. 

 

 

 

 

 

 

 

 

 

. 

 

 

 

 

 

 

 

 

 

 

Amongst Management Vs. Project Staff 
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Conflict management- Field team Vs. Casual Staff 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Conflict amongst management Vs. project staff is managed through open bilateral dialogue. All workers 

are free to reach any lavel without any hesitation. Conflict management is also practiced in case it arises 

between Field team and Casual Staff. The responsibility is taken by the site supervisor. Project activity is 

committed to develop strong knowledge of local customs and is adherent with the local customs. Local 

stakeholders have been employed at various levels for implementation of the project. The project activity 

is also in compliance with international rules on worker rights. Situations and occupations that pose a 

substantial risk to worker safety have been assessed and have been communicated to the staff involved 

including the safety measures. Workers are informed of risks and its minimization. There is a workers 

manual developed by the company as a set of guiding principles for worker’s rights and safety. 

Project activity is committed to develop strong knowledge of local customs and is adherent with the local 

customs. Local stakeholders have been employed at various levels for implementation of the project. The 

project activity is also in compliance with national rules on worker rights. Situations and occupations that 

pose a substantial risk to worker safety have been assessed and have been communicated to the staff 

involved including the safety measures. Workers are informed of risks and its minimization. 

 

Financial mechanism 

 

The project is funded entirely by Prakash Industries Limited. PIL has pledged some of its shares to raise 

capital for the project. In order to calculate the returns from the project considering the scenarios of with 

and without carbon credit benefits, project NPV is taken as financial indicator. Net present value (NPV) is 

defined as the total present value (PV) of a time series of cash flows. It is a standard method for using the 

time value of money to appraise long-term projects. Forestry projects have high gestation period and thus 

Net Present Value is most appropriate financial indicator for project decision. The benchmark for NPV 

analysis is zero mark. If the NPV of the project activity is negative then it is termed as financially not 

attractive and hence additional. In the event of non availability of carbon backed revenue, land would be 

left to degrade further. It is demonstrated in the analysis below that the NPV in the project activity is 

negative. 

Supervisor 
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Calculation and comparison of financial indicators 

 

Cost streams include- 

 Capital costs that include the cost of land. The expenses for the same are taken for the first few 

years only, as no additional land shall be brought under the project activity further. Total land 

cost involved is Rs. 13.81 million. 

 Fixed Costs like, agricultural tools; bore well, building (care taker huts), building (godown), 

roads, D.G. sets shed, mono block pumps, submersible pump, water reservoir tank, D.G. sets, 

Drip Irrigation System etc. 

 Total fixed cost of the project for the first five years is around Rs. 7.33 million. The average fixed 

cost is around Rs. 1.5 million per year that would face an escalation of 5% per year as per the 

inflation rate in India on reinstallation after every 10 years. It is assumed that the fixed costs shall 

be re-incurred on every ten years basis.     

 Operating and maintenance costs like, demarcation, fertilizer, labour charges, nursery, pesticides 

and fencing etc. Average O&M cost of the project is Rs. 2.5 million per year with the same 

escalation of 5%. 

 Transportation and transaction charges of timber are taken to be 10% of the total timber revenue. 

The components of this cost would include, but not limited to: felling charges, freight, loading & 

unloading, marketing expenses and losses. 

 Carbon finance process cost 

 

Revenue streams include- 

 

 Timber Price: Market price of wood is taken as average of the standards of State forest 

department for the wood of G. arborea and A. lebbeck for realistic dimensions as appropriate to 

the grade of project harvests. The timber prices as of the year 2002-03 have been taken. Price 

determination is done as: 

Market rate of Gmelina logs@ Rs. 10,000/= per m
3
 and Albizzia logs@ Rs. 5,000/= per m

3
; 

weighted average (60% Gmelina and 40% Albizzia) of log prices is Rs. 8,000/= per m
3
. Pole 

prices (non commercial wood of very low GBH, with no timber value, obtained from pruning, 

thinning, harvesting etc.) are taken as Rs. 8/= per m
3 
on weighted average basis. Log to pole ratio 

is taken as unity
25

, thus the average wood price for calculations is Rs. 4,000/= per cubic meter. 

The wood prices are also escalated at the rate of 4% per year. 

 Carbon credits expected from the VCS project is expected to fetch about $8.5/ VER as per market 

trends during project validation
26

.The project is expected to receive a total of 176,511VERs as per 

the long term average of the project. 

 

 

 

 

 

 

 

 

                                                      

25
 Based on project proponents own field experience, common industry practice. See: Business plan of New Forest 

Company, Uganda. 

26
 http://www.forest-trends.org/documents/files/doc_2385.pdf  

http://www.forest-trends.org/documents/files/doc_2385.pdf
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Discount rate- 

 

Discount rate for ARR activities on wastelands in India differ significantly and range between 26% and 

30%
27

. Lower rates reflect social discount rates and higher rates are taken for private wasteland 

reclamation projects. Sathaye and Chan (2006) found out that the ARR projects undertaken on private 

wastelands in Asia would need a rate of return between 26-30%.  Shah (1984) has used discount rate of 

30%
28

.
 
Thus, discount rate for NPV calculation is taken as 26% as per return expectation for ARR 

projects in India.
 

 

Negative NPV shows that ARR project is not a financially attractive option with revenue from timber 

alone. As per the applied VCS tool, VT0001version 1.0, if the VCS AFOLU project has a less favorable 

indicator than the benchmark, then the VCS AFOLU project cannot be considered as financially 

attractive. It is thus concluded that the proposed VCS AFOLU project without the financial benefits from 

the VCS is not financially attractive and subsequently, sensitivity analysis is undertaken.  

 

Sensitivity analysis 
 

Sensitivity analysis has been done on different prices of wood depending on different dimensions and 

grades. Financial attractiveness is not achieved within ± 10% variation of the base weighted average 

prices of wood. The sensitivity analysis shows that the investment analysis  consistently supports the 

conclusion that the proposed VCS AFOLU project without the financial benefits from the VCS is unlikely 

to be financially attractive. The gap in revenue if any is expected to be financed by Prakash Industries 

Limited.  

 
Table 15: NPV of project  

Averaged Timber rate 

(Rs/m
3
) 

NPV with 

timber 

revenue 

NPV with timber 

revenue and carbon 

finance 

3600 -7,288,389 -1,818,031 

4000 -5,988,273 3,118,147 

4400 -6,423,441 4,418,263 

  

                                                      

27
 http://www.treasury.gov.au/lowpollutionfuture/consultants_report/downloads/Global_Forestation.pdf;  

28
 Shah (1984). Quoted from: Balooni K (2003). Economics of wastelands afforestation in India, a review. New Forests 26: 101-

136. 

http://www.treasury.gov.au/lowpollutionfuture/consultants_report/downloads/Global_Forestation.pdf
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Chairman and Managing Director 

Head Financial Regional Head 
V.P. (Plantation & Development) 

Project Manager 

Farm Managers 

Lands and Revenue 

Accounts 

Liaison 

Farm Management 

G4. Management Capacity and Best Practices 

 
Prakash Industries Limited is the entity responsible for project design and implementation. 

 

Management team’s experience 

 

Management team is educated, trained and experienced in carrying out plantation forestry activities. Most 

of the team members have relevant experience of more than 10 years. 

 

Appropriateness of Management capacity  

 

ORGANISATION CHART:  

      

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Specific area(s) of concern for all the Project team participants 

 

 Earth care  

 Nursery Management 

 Plant establishment 

 Plant Health & Care 

 Stunted growth management  

 Plant protect  

 Site Irrigation 

 Plant fertigation 

 Labour management  

 Surprise physical validation 

 Silvicultural management of the tree species 

 Preparation of CDM monitoring records 

 Project accounting  

 Benefit sharing (free fuel and fodder), area 

inhabitants 

 Accounting the Benefit sharing by weight in 

the registers 

 Annual Plant enumeration (Plot wise) 

 Maintenance of the plant Growth statistics, 

per site 

 Preparation of Monthly Progress Report(s) 

 Weekly meeting with all the Officer(s) in 

charge 

 Fire / Wind / Disaster management 

 In – Service Staff training / Training the 

villagers 

 Annual accounting & monitoring varied 

field data(s) 
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Vice President (Plantations & Development) – PIL Management’s representative at Raipur 

 Project plan; designing & Execution 

 Liaison 

 Event management pertaining to the project   

 CDM  project co-ordination and supervision 

 In – service training to the Staff 

 Financial management; Budgeting; Project 

accounting; Checks & controls 

 Project Monitoring & Reports 

 Data generation & Analysis 

 Project team innovation & motivation 

 Disaster management

 

Project Manager - Overall in charge of the project, with posting at Raipur Office 

 General administration,  

 Planning,  

 Coordination with the field staff,  

 Project monitoring, as per the guidelines,  

 Develop & maintain the MIS 

 Intermittent Site visits and, 

 Assistance to the VP (Plantations & 

Development) etc. 

 

Senior Officer – Revenue – Posted at Raipur 

 

 

 Land identification for the project 

 Land enumerations 

 Land record validation & procurements 

 All the Liaison(s) of the concern   

 Maintain Revenue Records & Documentation 

 Correspondence & Drafting 

 Land record up - keeping 

 Revenue policies & the laws 

 

Accounts Executive – Associated with VP & the Project Manager at Raipur 

 

 Project accounting & up – keeping of the records  

 Fund collection & Banking 

 Market management  

 Central purchase(s) 

 Payments 

 Annual Audits 

 On site Stock verifications 

 Responsible for on time MIS & reports 

 

 

Plant Pathologist – Plant pathology & Entomology 

Regular site visit and camping at sites to closely observe state of health of the plants, from pathology & 

entomological point of view, in particular and, to suggest, on the spot, the preventive & / of the curative 

actions against the same. 
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Farm Manager – Posted on site for an overall field execution of the orders 

 

 Total field Assistance to the Administrators 

 Nursery raising 

 Site development 

 Labour management & allocation   

 Area ranging & Stratification 

 Land development  

 Civil construction 

 Site monitoring 

 Preparing Irrigation and fertigation field plans 

 Inter- cropping 

 Stock management (Inward & Outward) 

 Fund allocations on priority basis 

 Advanced field Budget preparation 

 Raising Site - Indents 

 Maintenance of all the Site records / data 

 Sites activity control 

 On – site Man management & planning 

 

 

Site In charge – In assistance with the Farm Manager(s) 

 Total field Assistance to the Administrators 

 Nursery raising 

 Site development 

 Labour management & allocation   

 Area ranging & Stratification 

 Land development  

 Civil construction 

 Site monitoring 

 Preparing Irrigation and fertigation field plans 

 Stock management (Inward & Outward) 

 Fund allocations on priority basis 

 Advanced field Budget preparation 

 Raising Site - Indents 

 Maintenance of all the Site records / data 

 Sites activity control 

 On – site Man management & planning 

 

Maintenance Engineer - Posted on site for an overview of all the field machines 
 

 Installation Drip Irrigation System (DIS)  

 Up - keeping of the DIS & its associated machines viz the DG-sets & Monoblock  pumps 

 Servicing of pipe line circuitry emitters, filters, the ventury systems, fertigation tank etc. 

 Keeping of the other Farm machines; tools & equipments in order and intact 

 Site Electrification etc. 

 

Site Stores Incharge - Posted on site for facilitating the Site team of the Project 

 

 Up – keeping of the Inward & the Out ward Project tools; equipments & the materials 

 Issuance of the same (i.e. the project material, pesticides, fungicides, and Diesel, Petrol and, store 

consumables items) to the person concern, on site 

 Quality and Quantity assurance 
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 Store audits / physical checks 

 Reports / Store Ledger 

 Stock maintenance of the urgent and critical items 

 

Training plan and procedure to be followed: 

Awareness and capacity are the two main requirements while developing a successful project activity. 

While initiating the plantation and forest carbon program, it was recognized that regular training and 

orientation classes for plantation staff is a must for successful implementation. In this context, the 

training plan was devised.  

1. Identify the  focus groups: 

As there is a distribution of responsibility in PIL regarding the implementation of the project activity, 

it was important to classify the personnel as per their primary responsibility. The following 

responsibility classes were found, viz: 

a) Field workers collecting primary data 

b) Office based staff 

c) Management staff looking over overall management of the project as well as 

responsible for quality delivery of the project 

2. Identification of skill-sets and knowledge infusion required for each focus group 

3. Existing skill levels and identification of specific training needs 

Based on the above analysis, the following areas of training were identified: 

Staff  profile Existing Skill levels Required knowledge levels Designing of specific training 

modules 

Supervisory and 

management staff 

Masters degree in forestry, 

 Forest management 

experience 

Updated forest management 

practices, market knowledge and  

working knowledge in forest carbon 

i) Forest Management practices 

ii) Market Information System 

iii)Carbon market mechanisms 

Field based staff 
Varies from Masters to 

basic school training  

Updated forest management 

practices, and  specific requirements 

for forest carbon project 

i) Forest Management practices 

ii) Carbon market mechanisms and 

requirements for forest carbon project 

Office-based staff 
Knowledge in computer 

operations and accounting 

Working knowledge of forest carbon 

mechanisms and plantation 

management practices  

 

 

Prakash Industries Limited has an excellent rapport with local communities. It doesn’t discriminate 

between individuals while providing employment and encourages women employment especially in 

roles like nursery raising which requires relatively more finesse,    

 

A kit documenting workers’ rights has been distributed among those involved in the project. The 

present labour notifications for Chhattisgarh as enforceable are mentioned in www.cglabour.gov.in. 

Various notifications and orders applicable to the project like minimum wages are periodically 

revised. Besides this the project is governed by the Plantations Labour Act (1951) with relevant 

amendments and the Child Labour (Prohibition and Regulation) Act, 1986.  

 

Financial sustainability and health of Prakash Industries Ltd 

Prakash Industries limited is a leading industry house in India, publicly listed with interests in mining, 

power and metal industry. As per the last five year financial record of the company, it is in a good 

position to fund the implementation of the project. PIL has pledged its shares to raise a capital of INR 

220 million to fund the project.     
 

 

http://www.cglabour.gov.in/
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G5.  Legal Status and Property Rights  

 

Applicable policies and laws for the project activity  

India adopted her first forest policy in 1894, revised in 1952 and again in 1988. India has successively 

issued and revised a series of laws and administrative regulations related to forestry, such as Forest 

(Conservation) Act, 1980, amended 1988; The Indian Forest Act, 1927; Forest (Conservation) Rules, 

2003; Guidelines for diversion of forest lands for non-forest purpose under the Forest (Conservation) 

Act, 1980.  

The state of Chhattisgarh adapted its State Forest Policy in the year 2001. The policy document 

emphasizes on the following aspects: 

 Community driven forest management  

 Multitier forestry 

 Conservation of Bio-cultural heritage  

 Meeting forest based requirements of people  

 Environmental stability and ecological balance  

 Restoration of degraded forests  

 Creating appropriate policy and legal framework  

 The state legislation and rules of relevance that are prevalent in the state are as follows: 

 M.P.
29

 Van Upaj (Vyapar Viniyaman) Adhiniyam-1969- State act to regulate trade of forest 

produce. 

 M.P. Kastha Chiran (Viniyaman Adhiniyam)-1984- State act to regulate trade of wood 

cuttings 

 Chhattisgarh Transit (Forest Produce) Rule-2001 –State act to regulate transport of forest 

produce 

 M.P. state Land ceiling Act- 1960 – State act to control landholdings in arable areas. 

The project locations are revenue areas controlled by the Revenue department and belonged to the 

individual farmers before purchase for the project activity. The lands under consideration are locally 

known as Bhata Lands. The lands have been purchased from local landholders by M/s Prakash 

Industries Ltd. and their associates. 

 

The land is owned by Project Promoters, a group of companies comprising of seven small enterprises 

viz:  

1. Vanshi Farms Pvt Ltd. 

2. Hitech Mercantile Pvt. Ltd.  

3. Ambrosia Commerce Pvt Ltd. 

4. Four Wings Marketing Pvt. Ltd. 

5. Unity Mercantile Pvt. Ltd.  

6. Focus Securities & Credit Pvt Ltd.  

7. Prospero Securities Pvt. Ltd.  

8. Tools India Pvt Ltd 

9. Immediate Portfolio & Securities Pvt Ltd 

 

The project locations are revenue areas controlled by the Revenue department and belonged to the 

individual farmers before purchase for the project activity. The lands under consideration are locally 

known as Bhata Lands. The lands have been purchased from local landholders by M/s Prakash 

Industries Ltd. and their associates. There is no land ownership/tenure conflict. 

 

                                                      

29
 Madhya Pradesh, the father state of Chhattisgarh. In the year    Chhattisgarh (CG) was separated from MP by 

a state resolution. Laws of MP state made before the creation of CG are also applicable in CG as if they were 

created for CG state. 
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The aforesaid consortium is supported by a multi facet group of Industries - M/s Prakash Industries 

Limited, a known Integrated Steel Company. A total of 282.35 ha land is in possession with the 

project participants for the plantation activity. M/s Prakash Industries Limited shall own the 

CERs/VERs issued from the proposed project activity. However, Project consultants shall be entitled 

to a success fee in terms of CERs/VERs revenue/value. 

 

The project does not require the relocation of people as the land purchase were barren wastelands. 

There is well managed round the clock security structure in place at all the sites and the sites are 

fenced. There has been no report of illegal felling within the project area.  

 

 

III.  Climate Section  

 

CL1.  Net Positive Climate Impacts  

 

Estimated net change in carbon stocks 

 

 Net anthropogenic GHG removals have been calculated using standard and established 

procedures as defined in the applied methodology AR-ACM0002 version1.1.0. Baseline net 

removals are conservatively set as zero while the ex-ante actual net removals have been 

calculated using default values and project specific data. 

 

 Under the applicability conditions of this methodology changes in carbon stocks of above-

ground and below-ground biomass of non-tree vegetation may be conservatively assumed to 
be zero for all strata in the project scenario with exception to significant increase in CO2  

emissions from loss of existing (pre-project) woody non-tree biomass vegetation) planted as 

part of the project activity (the most current version of “Tool for testing the significance of 

GHG emissions in A/R CDM project activities” allows determination if a source is 

significant). 

 

The verifiable changes in the carbon stock in above-ground biomass and below-ground biomass 

and soil organic carbon within the project boundary are estimated using the following approach: 

 

∆CP  = 
∑ ∆Ct  *44/12* 1year - Ebiomassloss 

 

Where: 

 

∆CP 

 

 

∆Ct 

 

 

Sum 

of the 

changes in C stock in all selected carbon pools and the loss of existing (pre-project) 

woody non-tree biomass due to site-preparation, and/or to competition from forest 

(or other vegetation) planted as part of the A/R CDM project activity in the project 
scenario; t CO2-e 

Annual change in carbon stock in all selected carbon pools for year t (excluding loss 

of existing (pre-project) biomass due to site-preparation (including burning), and/or to 

competition from forest (or other vegetation) planted as part of the A/R CDM project 

activity); t C yr
–1

 
EBiomassLoss Increase in CO2 emissions from loss of existing (pre-project) woody non-tree 

biomass due to site-preparation (including burning), and/or to competition from 

forest (or other vegetation) planted as part of the A/R CDM project activity; t CO2-e 

t 1, 2, 3, …t
*  

years elapsed since the start of the A/R project activity; yr 

44/12 Ratio of molecular weights of CO2 and carbon; t CO2-e t
–1  

C 
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t 

EBiomassLoss shall be estimated using the most recent version of the approved methodological 

tool: “Estimation of emissions from clearing, burning and decay of existing vegetation due to 

implementation of an A/R CDM project activity”. 

 
∆Ct  shall be estimated using the following equation: 

 

M PS 

∆Ct   = ∑ (∆CAG ,i ,t  + ∆CBG ,i ,t  + ∆Cd , SOCt  
) 

i =1 

 

 

where: 

∆Ct 

Annual change in carbon stock in all selected carbon pools for year t (excluding loss of 

existing (pre-project) biomass due to site-preparation (including burning), and/or to 

competition from forest (or other vegetation) planted as part of the A/R CDM project 

activity); t C yr
–1

 

∆CAG ,i ,t 

 

Annual change in carbon stock in above-ground biomass of trees for stratum i, (possibly 

average over a monitoring period); t C yr
-1

 

∆CBG ,i ,t 

 

Annual change in carbon stock in below-ground biomass of trees for stratum i, (possibly 

average over a monitoring period); t C yr
-1

 

∆Cd , SOC 

 

Default annual change in carbon stock in the soil organic carbon pool for time t (if 

selected); t C yr
-1

 
i 1, 2, 3, … MPS strata in the project scenario 

t 
1, 2, 3, … t

*  
years elapsed since the start of the A/R CDM project activity 

 

 

Changes in the carbon pools that are conservatively excluded from accounting shall be set equal to 

zero. 
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Changes in C Stock in Tree Biomass 

 

The ex-ante estimates of removals by sinks have been computed in the following steps: 

 

BEF method  

1. Combined Step 1and 2: Step 1 has directed to determine on the basis of available data, e.g. volume 

tables (ex ante) and yield tables measurements (ex post) the diameter at breast height (DBH, at 

typically 1.3 m above-ground level), and also preferably height (H), of all the trees above some 

minimum DBH in the permanent sample plots.  

Step 2 calls for estimation of the stem volume of trees based on available equations or yield tables (if 

locally derived equations or yield tables are not available use relevant regional, national or default 

data as appropriate).   

2. As per the methodology ARACM0002 version 01.1.0, it is possible to combine Steps 1 and 2 if 

volume tables allow for deriving average volume of trees, or field instruments (e.g., a relascope) that 

measure the volume of each tree directly are applied. As species specific mean annual increment data 

(MAI) of trees allows for deriving average volume of trees over a period of time, hence MAI has been 

used for the value of tspijlV ,,,,  in the ex-ante calculations.  

Step 3: Choose BEF, and root-shoot ratio (R) - see Section II.8 for guidance on source of data.  If 

relevant information is available the BEF and R should be corrected for age. 

 

Step 4: Convert the stem volume of trees into carbon stock in above-ground biomass via basic wood 

density, the BEF and the carbon fraction: 

jjjtspijltspijltreeAB CFBEFDVC ,2,,,,,,,,,_  (1) 

 

where: 

tspijltreeABC ,,,,,_  Carbon stock in above-ground biomass of tree l of species j in plot sp in stratum i at 

time t; t C tree
-1

 

tspijlV ,,,,   Stem volume of tree l of species j in plot sp in stratum i at time t; m
3
 tree

-1
 

Dj  Basic wood density of species j; t d.m. m
–3

 

BEF2,j  Biomass expansion factor for conversion of stem biomass to above-ground tree 

biomass for species j; dimensionless 

CFj  Carbon fraction of biomass for tree species j; t C t
-1

 d.m. (IPCC default value = 0.5 

t C t
-1

 d.m.) 

L Sequence number of trees on plot sp  

I 1, 2, 3, … MPS strata in the project scenario 

J 1, 2, 3, … SPS tree species in the project scenario 

t  1, 2, 3, … t
*
 years elapsed since the start of the A/R CDM project activity 

 

Step 5: Convert the carbon stock in above-ground biomass to the carbon stock in below-ground biomass 

via root-shoot ratio, given by: 

jtspijltreeABtspijltreeBB RCC ,,,,,_,,,,,_  (2) 

where: 

tspijltreeBBC ,,,,,_  Carbon stock in below-ground biomass of tree l of species j in plot sp in stratum i 

at time t; t C tree
-1

 

tspijltreeABC ,,,,,_  Carbon stock in above-ground biomass of tree l of species j in plot sp in stratum i 

at time t; t C tree
-1

  

jR  Root-shoot ratio appropriate for biomass stock, for species j; dimensionless 
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Step 6: Calculate carbon stock in above-ground and below-ground biomass of all trees present in plot sp 

in stratum i at time t (i.e., summation over all trees l by species j followed by summation over all species j 

present in plot sp)  

)( ,,,,,_

1 1

,,,,,_,,,

,,,

tspijltreeBB

S

j

N

l

tspijltreeABtspitree CCC
PS tspij

 (3) 

where: 

tspitreeC ,,,
 Carbon stock in trees on plot sp of stratum i at time t; t C  

tspijltreeABC ,,,,,_  Carbon stock in above-ground biomass of tree l of species j in plot sp in stratum i at 

time t; t C tree
-1

 

tspijltreeBBC ,,,,,_
 Carbon stock in below-ground biomass of tree l of species j in plot sp in stratum i at 

time t; t C tree
-1

 

tspij
N

,,,  
Number of trees of species j on plot sp of stratum i at time t 

l Sequence number of trees on plot sp  

i 1, 2, 3, … MPS strata in the project scenario 

j 1, 2, 3, … SPS tree species in the project scenario 

t  1, 2, 3, … t
*
 years elapsed since the start of the A/R CDM project activity 

 

Step 7: Calculate the mean carbon stock in tree biomass for each stratum: 

iP

sp

tspitree

isp

i
titree C

A

A
C

1

,,,,,  (4) 

where: 

titreeC ,,  Carbon stock in trees in stratum i, at time t; t C  

tspitreeC ,,,  Carbon stock in trees on plot sp of stratum i at time t; t C  

ispA  Total area in all sample plots in stratum i; ha 

Ai Area of stratum i; ha 

sp 1, 2, 3, … Pi sample plots in stratum i in the project scenario 

i 1, 2, 3, … MPS strata in the project scenario 

t 1, 2, 3, … t
*
 years elapsed since the start of the A/R CDM project activity 

 

Ex-post calculation of Vl , j ,i ,sp ,t:  

 

For the purpose of ex-post calculation of the stem volume, the following methodology has been followed:  

Volume (cubic units)= Basal Area in area units (calculated using dbh)x height in linear units x form factor 

(unitless) 

Where, form factor is defined as the ratio of the volume of a tree or its part to the volume of a cylinder 

having the same length and cross-sectional area as the tree (Forest Mensuration and Biometry, Khanna 

and Chaturvedi, 2004). Taking into account the short rotation nature of the plantation, the dendrology of 

the trees planted (Gmelina arborea and Albizzia lebbeck) and the fact that peer-reviewed published data 

on form factor of the species under discussion are lacking, form factor of species of similar structure and 

growth has been considered. Whilst several values were considered, the value of 0.449 (0.45 approx.) as 

detailed in “The Form and Taper of Forest-Tree Stems” by H.R. Gray (1956) has been adopted as the 

default form factor for use in the above equation.   
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i) Increment of growth parameters 

Ref: Tree growth and increment, Australian National University, Sydney (Australia, 1997) 

 

100
)(

p

pc

G

GG
G  

Where: 

G  is change in growth parameter  

cG is growth recorded in this season, and 

pG  is growth recorded in previous season.  

ii) CAI (Current Annual Increment) and MAI (Mean Annual Increment) 

Ref:  Chaturvedi and Khanna 1982 

CAI  =  Vc      -     Vp 

 

MAI   =  
a

Vc
 

Where:  

“Vc” is current Total Volume of plantation,  

“Vp” is Volume of the Plantation recorded during previous year and,  

“a” is Age of the plantation 

 

The relationship between Volume and other parameters are detailed in Step1 to 7 of BEF Method.  

 
[  

Table 16. Estimation of net anthropogenic GHG removals by sinks 

Year 

Estimation of 

baseline net 

GHG removals 

by sinks (tonnes 

of CO2e) 

Estimation of 

actual net GHG 

removals by 

sinks (tonnes of 

CO2 e) 

Estimation 

of leakage 

 (tonnes of  

CO2 e) 

Estimation of net 

anthropogenic GHG 

removals by sinks 

(tonnes of CO2 e) 

Cumulative net 

anthropogenic GHG 

removals by sinks 

(tonnes of CO2 e) 

2002-03 0 0 0 0 0 

2003-04 0 7,519 0 7,519 7,519 

2004-05 0 5,424 0 5,424 12,943 

2005-06 0 6,471 0 6,471 19,414 

2006-07 0 15,016 0 15,016 34,430 

2007-08 0 10,914 0 10,914 45,344 

2008-09 0 11,141 0 11,141 56,485 

2009-10 0 5,222 0 5,222 61,708 

2010-11 0 10,580 0 10,580 72,288 

2011-12 0 10,580 0 10,580 82,868 

2012-13 0 (36,581) 0 (36,581) 46,288 

2013-14 0 10,949 0 10,949 57,236 

2014-15 0 8,854 0 8,854 66,091 

2015-16 0 3,499 0 3,499 69,590 

2016-17 0 15,016 0 15,016 84,606 

2017-18 0 10,914 0 10,914 95,520 

2018-19 0 11,141 0 11,141 106,661 

2019-20 0 5,222 0 5,222 111,883 

2020-21 0 10,580 0 10,580 122,463 

2021-22 0 10,580 0 10,580 133,044 
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Year 

Estimation of 

baseline net 

GHG removals 

by sinks (tonnes 

of CO2e) 

Estimation of 

actual net GHG 

removals by 

sinks (tonnes of 

CO2 e) 

Estimation 

of leakage 

 (tonnes of  

CO2 e) 

Estimation of net 

anthropogenic GHG 

removals by sinks 

(tonnes of CO2 e) 

Cumulative net 

anthropogenic GHG 

removals by sinks 

(tonnes of CO2 e) 

2022-23 0 (36,581) 0 (36,581) 96,463 

2023-24 0 10,949 0 10,949 107,412 

2024-25 0 8,854 0 8,854 116,266 

2025-26 0 3,499 0 3,499 119,765 

2026-27 0 15,016 0 15,016 134,781 

2027-28 0 10,914 0 10,914 145,695 

2028-29 0 11,141 0 11,141 156,836 

2029-30 0 5,222 0 5,222 162,059 

2030-31 0 10,580 0 10,580 172,639 

2031-32 0 10,580 0 10,580 183,219 

2032-33 0 (36,581) 0 (36,581) 146,639 

2033-34 0 10,949 0 10,949 157,587 

2034-35 0 8,854 0 8,854 166,442 

2035-36 0 3,499 0 3,499 169,941 

2036-37 0 15,016 0 15,016 184,956 

2037-38 0 10,914 0 10,914 195,871 

2038-39 0 11,141 0 11,141 207,012 

2039-40 0 5,222 0 5,222 212,234 

2040-41 0 10,580 0 10,580 222,814 

2041-42 0 10,580 0 10,580 233,395 

2042-43 0 (36,581) 0 (36,581) 196,814 

2043-44 0 10,949 0 10,949 207,763 

2044-45 0 8,854 0 8,854 216,617 

2045-46 0 3,499 0 3,499 220,116 

2046-47 0 15,016 0 15,016 235,132 

2047-48 0 10,914 0 10,914 246,046 

2048-49 0 11,141 0 11,141 257,187 

2049-50 0 5,222 0 5,222 262,409 

2050-51 0 10,580 0 10,580 272,990 

2051-52 0 10,580 0 10,580 283,570 

2052-53 0 (36,581) 0 (36,581) 246,989 

2053-54 0 10,949 0 10,949 257,938 

2054-55 0 8,854 0 8,854 266,792 

2055-56 0 3,499 0 3,499 270,292 

2056-57 0 15,016 0 15,016 285,307 

2057-58 0 10,914 0 10,914 296,222 

2058-59 0 11,141 0 11,141 307,363 

2059-60 0 5,222 0 5,222 312,585 

2060-61 0 10,580 0 10,580 323,165 

2061-62 0 10,580 0 10,580 333,746 

2062-63 0 (36,581) 0 (36,581) 297,165 

2063-64 0 10,949 0 10,949 308,114 

2064-65 0 8,854 0 8,854 316,968 

2065-66 0 3,499 0 3,499 320,467 

Total  
(tonnes of 

CO2e) 

0 320,467 0 320,467  
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As per CCBA guidance the emissions from fertilizer and fossil fuel use will be calculated during project 

implementation. The project is implemented on wastelands; hence there are no emissions from ground 

clearing and similar site preparation.   

 

As India doesn’t have any emission cap, there is no case for double counting for VERs generated from the 

project.  

 

 

CL2.  Offsite Climate Impacts (“Leakage”)  

 

As per the baseline scenario of the project, the land used for the project can under the proposed A/R CDM 

project activity to remain degraded with no worthwhile economic activity. Consequently, as a result of the 

A/R CDM project activity, no activities such as agriculture will be displaced from the project sites to 

other locations. Similarly, the A/R CDM project activity will not result in any reduction of afforestation 

or reforestation activities or increasing of deforestation activities outside of the project boundary. Besides, 

dead wood and some living branch biomass from the A/R CDM project activity can continue to be 

collected by local farmers as fuelwood without compromising the growth of trees established under the 

project. Thus, as a result of the project activities, local farmers will not have to collect additional 

fuelwood on lands outside the project boundary. Hence no leakage is expected from the project activity. 

 

Leakage shall be estimated as follows: 

LK = 0 
where: 

LK Total GHG emissions due to leakage; t CO2-e 

 

 

CL3.  Climate Impact Monitoring  

 

The monitoring of the project boundary under the proposed reforestation project activity is as per the 

provisions of methodology AR-ACM0002 version 1.1.0.  

       

The different parameters that are to be considered for the project are recorded in frequencies as depicted 

in the Section 3.4. Equations (1) to (27) of the methodology AR-ACM 0002 version 1.1.0 has been 

considered for estimating the net GHG removals for the project. The calculations of sample plots for 

measurements within the ARR project activity has been done on the basis of the A/R CDM 

Methodological tool “Calculation of the number of sample plots for measurements within A/R 

CDM project activities” (version 01).  

 

Initial plan for selecting carbon pools and non-CO2 GHGs to be monitored 

 
Table 17. Carbon Pools considered for  project 

Living Biomass Dead Organic Matter 

Above 

ground 

woody 

Above 

ground 

non-

woody 

Below-

ground 

Litter Dead Wood Soil Wood products 

Yes No 

(insignifica

nt as per 

Yes No 

(insignifica

nt as 

No 

(insignificant 

as conservative 

No (insignificant 

as per A/R 

Methodological 

No (As per VCS Tool 

for AFOLU 

methodlogical issues, 



PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CCB-AR-PDD) 

   

 

Page 53 of 102 

CDM A/R 

meth) 

conservativ

e approach 

in CDM 

A/R meth) 

approach in 

CDM A/R 

meth) 

tool “Procedure 

to determine 

when accounting 

of the soil 

organic carbon 

pool may be 

conservatively 

neglected in 

CDM A/R 

project activities, 

version 01”    

if timber is removed 

before clearing and 

used for wood 

products,  then the 

amount going into 

long-lived wood 

products shall be 

accounted for. As 

there was no 

significant woody 

biomass that was 

removed in the 

project site, this pool 

has been neglected.  

 

 

Data for monitoring of the project emissions namely fertilizer application and fossil fuel combustion will 

be collected as per existing guidelines provided in CDM.  

Data variable Value Data unit 

Measured (m), 

calculated (c) 

estimated (e) 

or default (d) 

Comment 

Amount of synthetic fertilizer N 

applied  

To be 

calculated  
kg N yr 

-1
 M 

 

Fraction that volatilises as NH3 

and NOX for synthetic 

fertilizers  

0.9 
dimensionless 

(ratio) 
C 

Most recent IPCC default 

value to be used  

Emission factor for emission 

from N input  
1% N2O N-input

-1
 C 

Most recent IPCC default 

value to be used  

Direct N2O emission of N input  
To be 

calculated 
t CO2-e yr

-1
 C 

 

Total increase in GHG emission  
To be 

calculated 
t CO2-e yr

-1
 C 

 

Sp. Gravity of diesel 820 820 Kg/m3 D 
http://www.siamindia.com
/scripts/diesel.aspx 

NCV of diesel 0.043 TJ/tonne D 
2006 IPCC Guidelines for 

NGGI 

Oxidation factor 1  D 
2006 IPCC Guidelines for 

NGGI 

Effective emission factor (EF) 74.1 tonne CO2 /TJ C  

Emission from Diesel 3.1863 tonne CO2e /t C 
Multiplying NCV with EF 
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Leakage Monitoring 

 

As per Chapter CL 2 of the project document no leakage is expected from the project activity.  

 

Leakage shall be estimated as follows: 

LK = 0 

where: 

LK Total GHG emissions due to leakage; t CO2-e 

 

 

Monitoring roles and responsibilities  

The roles of at various levels of the project management team to fulfil the objectives of the monitoring 

plan are as follows: 

 

Vice President (Plantations & Development) – PIL Management’s representative at Raipur 

 Planning and arranging for logistics for the 

monitoring exercise 

 Project Monitoring  Reports   

 Oversee thinning and harvesting operations  

 Data generation & Analysis 

 

 

Project Manager - Overall in charge of the project, with posting at Raipur Office 

 General administration 

 Planning and coordination with the field staff for 

the monitoring efforts 

 Develop & maintain the MIS 

 

Farm Manager – Posted on site for an overall field execution of the orders 

 Total field Assistance to the Administrators 

 Site development 

 Labour management & allocation   

 Area ranging & Stratification 

 Site monitoring and compilation of primary data 

 Maintenance of all the Site records / data 

 Sites activity control 

 On – site Man management & planning 

 

Plant Pathologist – Plant pathology & Entomology 

Regular site visit and camping at sites to closely observe state of health of the plants, from pathology & 

entomological point of view, in particular and, to suggest, on the spot, the preventive & / of the curative 

actions against the same. 
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I. Managing data quality  

 
Table 18. Managing data quality for monitoring of project boundary 

Sl No. Description of data Steps to manage data quality 

1 GPS Coordinates Verification through random sample plot using GPS, through 

random checks 

 

Table 19. Managing data quality for monitoring of forest establishment 

Sl No. Description of data Steps to manage data quality 

1 Survival of planted trees 100% of project area shall be covered. The re-measured data will 

be compared with the original measurement data. Any deviation 

between measurement and re-measurement above ±5% will be 

considered an error. Any errors found will be corrected and 

recorded as a part of first monitoring & Verification event. The 

errors discovered will be presented as a percentage of all plots 

that have been rechecked. 

 
Table 20. Managing data quality for monitoring of forest management 

Sl No. Description of data Steps to manage data quality 

1 Thinned biomass 100% of data shall be recorded 

2 Harvested biomass 100% of data shall be recorded 
 

Table 21. Managing data quality for monitoring estimation of removals 

Sl No. Description of data Steps for management of data quality 

1 Stratum ID N.A.  

2 Sub-stratum N.A.  

3 Confidence level N.A.  

4 Precision level N.A.  

5 Standard deviation of each stratum N.A.  

6 Sample size (Number of sample plots) To be within the confidence limit as required by the 

applied tool  

7 Sample Plot ID N.A.  

8 Plot location Verification through random sample plot using GPS, 

through random checks 

9 Tree species  Random Verification over the project area to ensure 

the area of each tree species is measured correctly. 

10 Age of plantation To be recorded during monitoring process on the 

basis of plantation records 

11 No. of trees As per plantation plan and trees verified in the plots 

of each stratum during monitoring process. 

12 Diameter at breast height (DBH) Random plot verification.  

13 Mean DBH Random plot verification 

14 Tree height Random plot verification 

15 Mean tree height  Random plot verification 

16 Merchantable volume Ex ante estimates from documented references 

17 Wood density  Ex ante fixed default value shall be used 

18 Biomass expansion factor Ex ante fixed default value shall be used 

19 Carbon fraction  Ex ante fixed default value shall be used 
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20 Root-shoot ratio Ex ante fixed default value shall be used.  

21 Carbon stock in aboveground biomass 

of plots 

Equation to be used for calculation as per applied 

methodology  

22 Mean Carbon stock in aboveground 

biomass per stratum per species 

Equation to be used for calculation as per applied 

methodology 

23 Mean Carbon stock in Belowground 

biomass  per stratum per species 

Equation as per applied methodology to be used for 

calculation 

24 Area of stratum &sub-stratum 100% of strata and  sub-strata area to be recorded 

25 Carbon stock in of stratum per species Equation to be used for calculation as per applied 

methodology 

26 Carbon stock in of stratum  Equation to be used for calculation as per applied 

methodology 

27 Total carbon stock change Equation to be used for calculation as per applied 

methodology 

 
 

a.  Data and parameters monitored / Selecting relevant GHG sources, sinks and reservoirs for 

monitoring or estimating GHG emissions and removals:  

 

1. Monitoring of the baseline net GHG removals by sinks, if required by the selected approved 

methodology: 

Monitoring of baseline net GHG removals by sinks is not required under the applied methodology AR-

ACM0002 version 1.1.0. 
Data / Parameter:  
Data unit:  
Description:  
Source of data to be used:  
Value of data applied for the purpose of calculating expected emission 

reductions  
 

Description of measurement methods and procedures to be applied:  
QA/QC procedures to be applied:  
Any comment:  

 

 

2. Monitoring of the actual net GHG removals by sinks: 

 

I. Data to be collected in order to monitor the verifiable changes in carbon stock in the carbon 

pools within the project boundary resulting from the proposed VCS ARR project activity: 

 

The monitoring data on the verifiable changes in carbon stocks in the carbon pools will be gathered 

according to the procedures described in the applied methodology AR-ACM0002 version 1.1.0 and the 

calculation of the carbon stock changes of the project activity will be made using the equations of the 

methodology, as applicable. Monitored data shall be archived for two years following the end of the (last) 

crediting period.  

Standard forest menstruation techniques shall be applied for data collection for the purpose of monitoring 

at plantation sites. 
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Calculation of ex post actual net GHG removal by sinks will be done based on   AR-ACM0002 Version 

01. Uncertainties will be assessed for applicable monitored data as per the procedure outlined in the AR-

ACM0002 / Version 01.1.0 

The details parameters to be monitored during the monitoring process are as follows: 

 

Data / Parameter: GPS Coordinates 

Data unit: Numeric 

Description: GPS co-ordinates of project boundary and sample plots to 

be recorded 

Source of data to be used: Measured on the field 

Value of data applied for the purpose of 

calculating expected emission reductions  

N.A.  

Description of measurement methods and 

procedures to be applied: 

The co-ordinates of project boundaries shall be recorded 

with hand-held GPS device by physically moving along 

them. 

QA/QC procedures to be applied: Verification through random sample plot using GPS, 

through random checks 

Any comment:  

 

Data / Parameter: Area of stratum (Ai)  

Data unit: Numeric 

Description: The area of each of the stratum recorded in hectares. In this project, the 

stratum corresponds to soil types, cohorts and species.   

Source of data to be used: The data used for calculating strata based on soil types has been done from 

the soil mapping report that has been submitted with DOE. The stand 

boundaries have been marked on the basis of plantation maps. 

Value of data applied for 

the purpose of calculating 

expected emission 

reductions  

The area under different strata is provided below. Whilst the total area of 

plantation is 282.35 hectares, only 248.35 hectares have been considered as 

the rest of the area is covered by supporting plantations that have not been 

covered for sequestration calculation. 

SOIL 

SERIES 
YEAR SPECIES 

STRATUM 

ID 

AREA Under 

plantation. 

(Ha) 

Entisols  

2002-03 Gmelina arborea E1 94.77 

  Albizia lebbeck E2 39.87 

2005-06 Gmelina arborea E3 57.22 

  Albizia lebbeck E4 14.35 

Inceptisols 

2002-03 Gmelina arborea I1 8.59 

  Albizia lebbeck I2 3.91 

2005-06 Gmelina arborea I3 8.30 

  Albizia lebbeck I4 2.08 

Vertisols 
2002-03 Gmelina arborea V1 13.31 

  Albizia lebbeck V2 5.95 

Total       248.35 
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Description of 

measurement methods 

and procedures to be 

applied: 

The soil maps prepared in the soil mapping report have been superimposed 

on the geo-referenced plantation maps to generate the primary strata. The 

stand maps have then been superimposed on the composite maps to generate 

the detailed stratified maps for plantations. Whilst, soil strata is expected to 

remain constant throuot the project due to absence of any artificial 

interference with soil properties, any changes in stand property like replacing 

of one species with another will be recorded.  

QA/QC procedures to be 

applied: 

At each verification event, any changes in stand area and species will be 

recorded. 

Any comment:  

 

Data / Parameter: Years of the monitoring activity (t2 and t1) 

Data unit: Year 

Description: The parameter describes the year for which actual net 

greenhouse gas removals by sinks are estimated and t2-t1 

refers to the interval between two successive estimations 

Source of data to be used: The monitoring years shall be recorded.  

Value of data applied for the purpose of 

calculating expected emission reductions  

The value shall correspond with the year of monitoring 

activity  

Description of measurement methods and 

procedures to be applied: 

The years of monitoring event, the period of data collection 

for each monitoring event shall be recorded.  

QA/QC procedures to be applied: The years of preceding monitoring events shall be noted at 

the time of verification  

Any comment: Used for calculation T = t2 – t1 

 

Data / Parameter: Total area of all sample plots in stratum i (Aspi)  

Data unit: hectares 

Description: The area covered by sample plots in each of the stratum is 

computed on the basis of number of sample plots in each 

stratum and the fact that the area ofeach sample plot is 36 

m
2
  (6mX6m) 

Source of data to be used: The data is sourced on the basis of sample plots calculated 

for each stratum.    

Value of data applied for the purpose of 

calculating expected emission reductions  

The area under different strata is provided below.  

Stratum id 
No. of sample 

 plots 

Area of sample 

plots in 

stratum 

(hectares) 

E1 37.0 0.1332 

E2 2.0 0.0072 

E3 14.0 0.0504 

E4 3.0 0.0108 

I1 2.0 0.0072 

I2 2.0 0.0072 

I3 2.0 0.0072 

I4 2.0 0.0072 



PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CCB-AR-PDD)  

 

Page 59 of 102 

V1 2.0 0.0072 

V2 3.0 0.0108 

Size of each 

sample plot is 

6 m x 6 m. 
69 

 

 

Description of measurement methods and 

procedures to be applied: 

The area sampled under each stratum is based on the 

number of sample plots in each stratum and thearea of each 

sample plot.  

QA/QC procedures to be applied: The number of sample plots being maintained shall be 

verified at each verification event.   

Any comment:  

 

Data / Parameter: Survival of planted trees 

Data unit: percentage 

Description: The percentage of survival shall be recorded at the end of 

the third year 

Source of data to be used: Observation on the project area 

Value of data applied for the purpose of 

calculating expected emission reductions  

The value shall depend on the actual survival percentage 

during the monitoring period.   

Description of measurement methods and 

procedures to be applied: 

Final survival will be calculated after three years of 

planting from permanent sample plots. 

QA/QC procedures to be applied: 100% of project area shall be covered. The re-measured 

data will be compared with the original measurement data. 

Any deviation between measurement and re-measurement 

above ±5% will be considered an error. Any errors found 

will be corrected and recorded as a part of first monitoring 

& Verification event. The errors discovered will be 

presented as a percentage of all plots that have been 

rechecked. 

Any comment:  

 

Data / Parameter: Thinned biomass 

Data unit: Cubic metres 

Description: The volume of thinning biomass shall be recorded as and 

when the thinning exercise will been conducted 

Source of data to be used: Measured on the field 

Value of data applied for the purpose of 

calculating expected emission reductions  

The data to be used will be determined as per actual 

thinned biomass and noted during verification process. 

Description of measurement methods and 

procedures to be applied: 

Biomass removed under thinning, as forest management 

practice shall be recorded after weighing. Location and 

area under thinning and the name of tree species shall also 

to be taken into record. 

QA/QC procedures to be applied: 100% of project area shall be covered. The re-measured 

data will be compared with the original measurement data. 

Any deviation between measurement and re-measurement 

above ±5% will be considered an error. Any errors found 
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will be corrected and recorded as a part of first monitoring 

& Verification event. The errors discovered will be 

presented as a percentage of all plots that have been 

rechecked. 

Any comment:  

 

Data / Parameter: Harvested biomass 

Data unit: Cubic metres 

Description: The volume of harvested biomass shall be recorded as and 

when the harvesting exercise will been conducted 

Source of data to be used: Measured on the field 

Value of data applied for the purpose of 

calculating expected emission reductions  

310m3/ha for Gmelina arborea 

110m3/ha for Albizzia lebbeck  

Description of measurement methods and 

procedures to be applied: 

Final survival will be calculated after three years of 

planting from permanent sample plots. 

QA/QC procedures to be applied: Biomass removed under harvesting, as forest management 

practice shall be recorded by weighing. Location and area 

under thinning and the name of tree species also to be 

taken into record. 

Any comment:  

 

Data / Parameter: Stratum ID 

Data unit: Alpha- numeric 

Description: Each stratum is provided with a unique ID 

Source of data to be used: The stratum IDs have been provided as per the monitoring 

plan as per Table  44 of the VCS PD.  

Value of data applied for the purpose of 

calculating expected emission reductions 

N.A. 

Description of measurement methods and 

procedures to be applied: 

Each stratum has a particular combination of soil type, 

climate, and species planted. 

QA/QC procedures to be applied: Stratum IDs shall be uniformly applied throughout the 

crediting period except for any ex-post changes.  

Any comment:  

 

 

Data / Parameter: Sub-stratum 

Data unit: Alpha- numeric 

Description: Each sub-stratum is based on year of plantation  

Source of data to be used: The sub-strata are detailed in the excel sheet for sample 

plots calculations.  

Value of data applied for the purpose of 

calculating expected emission reductions 

N.A. 

Description of measurement methods and 

procedures to be applied: 

The criteria relate to year of planting in each stratum in 

order to identify age classes and vegetation characteristics. 
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QA/QC procedures to be applied: Sub-strata shall be uniformly maintained throughout the 

crediting period except for any ex-post changes 

Any comment:  

 

Data / Parameter: Confidence level 

Data unit: % 

Description: The confidence level denotes the distribution of the data 

about the mean 

Source of data to be used: As per sampling tool 

Value of data applied for the purpose of 

calculating expected emission reductions 

95% 

Description of measurement methods and 

procedures to be applied: 

For the purpose of QA/QC and measuring and monitoring 

QA/QC procedures to be applied: N.A. 

Any comment:  

 

Data / Parameter: Precision level 

Data unit: % 

Description: The precision level denotes the accuracy of the data 

Source of data to be used: As per sampling tool 

Value of data applied for the purpose of 

calculating expected emission reductions 

10% 

Description of measurement methods and 

procedures to be applied: 

For the purpose of QA/QC and measuring and monitoring 

QA/QC procedures to be applied: N.A. 

Any comment:  

 

Data / Parameter: Standard deviation of each stratum 

Data unit: Number 

Description: Standard deviation of each stratum depends on the variation 

of a given variable for the stratum 

Source of data to be used: As per sampling tool 

Value of data applied for the purpose of 

calculating expected emission reductions 

Varies in each stratum calculated in the excel sheet for 

sample plot calculation 

Description of measurement methods and 

procedures to be applied: 

To estimate the number of sample plots in each stratum & 

sub-stratum 

QA/QC procedures to be applied: The standard deviation of each stratum has been calculated 

as per the CDM tool for “Calculation of the number of 

sample plots for measurements within A/R CDM project 

activities” version 02 

Any comment:  

 

Data / Parameter: Sample size (Number of sample plots) 
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Data unit: Number 

Description: The sample size defines the intensity of sampling for the 

purpose of monitoring 

Source of data to be used: As per sampling tool 

Value of data applied for the purpose of 

calculating expected emission reductions 

A total of 69 sample plots of size 6mx6m have been set up 

Description of measurement methods and 

procedures to be applied: 

Calculated for each stratum and sub-stratum based on 

equations of Tool for “Calculation of the number of sample 

plots for measurements within A/R CDM project 

activities” version 02 

QA/QC procedures to be applied: To be within the confidence limit as required by the 

applied tool 

Any comment:  

 

Data / Parameter: Sample Plot ID 

Data unit: Alpha-numeric 

Description: Each plot is provided with a unique ID 

Source of data to be used: As per Annex III of the VCS PD (excel sheet attached) 

Value of data applied for the purpose of 

calculating expected emission reductions 

N.A. 

Description of measurement methods and 

procedures to be applied: 

Identified and mapped for each stratum and sub-stratum 

QA/QC procedures to be applied: Sample plot Ids shall be recorded in monitoring registers  

Any comment:  

 

Data / Parameter: Plot location 

Data unit: Alphanumeric 

Description: The permanent sample plot locations have been chosen on 

the basis of stratified random sampling and are located 

systematically with a random start, which is considered 

good practice in GPG-LULUCF. The plots are selected by 

the following steps: 

i) The project area is first stratified at the primary level 

on the basis of soil types as illustrated in Table 43.  

ii) The second level of stratification is done on the basis 

of species and their age (date of planting).  

iii) Thus the stratum which has been used as a unit to 

select plot location is one species of a specific age, 

eg. Gmelina arborea planted in 2002-03. 

iv) The tree nearest to the entrance of the plantation is 

taken as the starting point, irrespective of the 

direction in which the entrance lies. “Entrance of 

plantation”, implies the main gate of the plantation, 

which is fixed throughout the project and prominently 

displayed. 

v) Next every tree at an interval of ten trees (i.e. 1
st
 tree, 

12
th

 tree, 23
rd

 tree and so on in each row) of each row 
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is marked as the reference trees. This is done to 

prevent bunching up of sampled trees and avoid bias 

is by concentrating at any one place.  

vi) Then, the reference trees to be used for sampling are 

randomly picked up from the list of trees marked 

earlier with the help of a random number generator.  

vii) Keeping the reference tree as the centre, a square of 

6mx6m is marked and the eight trees surrounding the 

reference tree are marked A to H in clock-wise 

direction. Thus each sample plot consists of nine 

trees, viz. the reference tree and eight surrounding 

trees.  

The geographical position (GPS coordinate), 

administrative location, stratum and stand, series 

number of each sample plot shall be recorded and 

archived. It has been ensure that the sampling plots 

are evenly distributed in the stratum.  

Source of data to be used: As per PD 

Value of data applied for the purpose of 

calculating expected emission reductions 

Stratum-wise permanent sample plots detailed in 

calculation sheet of sample plots 

Description of measurement methods and 

procedures to be applied: 

Numeric series ID has been assigned to each permanent 

sample plot using GPS. 

QA/QC procedures to be applied: Verification through random sample plot using GPS, 

through random checks 

Any comment:  

 

Data / Parameter: Tree species  

Data unit: Name  

Description: The tree species are detailed in the PD 

Source of data to be used: The data have been sourced from plantation record and at 

each verification event, tree species corresponding to each 

stratum shall be checked at site.  

Value of data applied for the purpose of 

calculating expected emission reductions 

N.A. 

Description of measurement methods and 

procedures to be applied: 

Arranged in ARR-PD 

QA/QC procedures to be applied: Random verification over the project area to ensure the 

area of each tree species is measured correctly. 

Any comment:  

 

Data / Parameter: Age of plantation 

Data unit: year 

Description: N.A. 

Source of data to be used: The age of plantation is determined n the basis of date of 

planting, which is recorded in the plantation records  

Value of data applied for the purpose of 

calculating expected emission reductions 

The start date of plantation is 15
th

 June, 2002.  
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Description of measurement methods and 

procedures to be applied: 

From the year of project planting. 

QA/QC procedures to be applied: To be recorded during monitoring process on the basis of 

plantation records 

Any comment:  

 

Data / Parameter: No. of  trees 

Data unit: number 

Description: It describes the number of trees planted in the project area.  

Source of data to be used: The number of trees at each stratum shall be updated at 

each monitoring depending on mortality, harvesting and 

regeneration post harvesting.  

Value of data applied for the purpose of 

calculating expected emission reductions 

The area covered by Gmelina arborea is 182 ha. and that 

of Albizzia lebbeck is 66 ha. The spacing is 3x3 m i.e. 1100 

trees per hectare.  

Description of measurement methods and 

procedures to be applied: 

Trees are counted in the plots of each stratum. 

QA/QC procedures to be applied: As per plantation plan and trees verified in the plots of 

each stratum during monitoring process. 

Any comment:  

 

Data / Parameter: Diameter at breast height (DBH) 

Data unit: cm 

Description: Diameter at Breast Height denotes the diameter of the main 

stem at 1.3 m above ground level. To measure the DBH, 

the girth at the designated height is measured and 

converted to diameter   (dividing girth by 22/7) 

Source of data to be used: From actual measurement in sample plot 

Value of data applied for the purpose of 

calculating expected emission reductions 

The value will be calculated on the basis of measurements 

of trees in the designated sample plots  

Description of measurement methods and 

procedures to be applied: 

The girth at the designated height corresponding to “breast 

height” shall be measured by measuring tape. Measuring at 

each monitoring event as per sampling method. The 

monitoring event in this case is concurrent with verification 

and issuance event. As per VCS AFOLU Guidelines, the 

project shall be verified within five years of the project 

validation and the subsequent verifications will be within 

five years of the latest verification so as not to lose any 

credits in the project buffer account.  

QA/QC procedures to be applied: Random plot verification. 

Any comment:  

 

Data / Parameter: Mean DBH 

Data unit: cm 

Description: The mean DBH corresponds to the average of the DBH 

measured in the sample plots of the corresponding stratum 
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Source of data to be used: From actual measurement in sample plot 

Value of data applied for the purpose of 

calculating expected emission reductions 

The value will be calculated on the basis of measurements 

of trees in the designated sample plots 

Description of measurement methods and 

procedures to be applied: 

Measuring at each monitoring event as per sampling 

method The monitoring event in this case is concurrent 

with verification and issuance event. As per VCS AFOLU 

Guidelines, the project shall be verified within five years of 

the project validation and the subsequent verifications will 

be within five years of the latest verification so as not to 

lose any credits in the project buffer account. 

QA/QC procedures to be applied: Random plot verification. 

Any comment:  

 

Data / Parameter: Tree height 

Data unit: m 

Description: The tree height is the height from the base of the stem to 

the top of canopy.  

Source of data to be used: From actual measurement in sample plot 

Value of data applied for the purpose of 

calculating expected emission reductions 

The height shall be measured with an altimeter. But due to 

dense stand and lack of the space within stand to take 

observation and the consequent possibility of error, 

graduated sticks shall supplement altimeters to measure 

height of trees wherever necessary. The value will be 

calculated on the basis of measurements of trees in the 

designated sample plots The monitoring event in this case 

is concurrent with verification and issuance event. As per 

VCS AFOLU Guidelines, the project shall be verified 

within five years of the project validation and the 

subsequent verifications will be within five years of the 

latest verification so as not to lose any credits in the project 

buffer account. 

Description of measurement methods and 

procedures to be applied: 

Measuring at each monitoring event as per sampling 

method 

QA/QC procedures to be applied: Random plot verification. 

Any comment:  

 

Data / Parameter: Mean tree height  

Data unit: m 

Description: The mean tree height corresponds to the average of the tree 

heights measured in the sample plots of the corresponding 

stratum 

Source of data to be used: From actual measurement in sample plot 

Value of data applied for the purpose of 

calculating expected emission reductions 

The value will be calculated on the basis of measurements 

of trees in the designated sample plots The monitoring 

event in this case is concurrent with verification and 

issuance event. As per VCS AFOLU Guidelines, the 

project shall be verified within five years of the project 

validation and the subsequent verifications will be within 
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five years of the latest verification so as not to lose any 

credits in the project buffer account. 

Description of measurement methods and 

procedures to be applied: 

N.A. 

QA/QC procedures to be applied: Random plot verification. 

Any comment:  

 

Data / Parameter: Merchantable volume 

Data unit: m
3
 ha

-1
 

Description: N.A. 

Source of data to be used: To be measured from DBH and ht 

Value of data applied for the purpose of 

calculating expected emission reductions 

The value shall be calculated based on the DBH and height 

of trees as measured in sample plots 

Description of measurement methods and 

procedures to be applied: 

By deriving Mean Annual increment based on dbh and 

height 

QA/QC procedures to be applied: Ex ante estimates from documented references 

Any comment:  

 

Data / Parameter: Wood density  

Data unit: t d.m. m
-3

 

Description: Wood density refers to the density of wood of the 

corresponding tree 

Source of data to be used: Documented references  

Value of data applied for the purpose of 

calculating expected emission reductions 

Gmelina arborea-0.41 

Albizzia lebbeck- 0.63 

Description of measurement methods and 

procedures to be applied: 

Reference given in net removals calculation sheet 

QA/QC procedures to be applied: References from documented references 

Any comment:  

 

Data / Parameter: Biomass Expansion Factor 

Data unit: Dimensionless (ratio) 

Description: BEF is a multiplication factor that converts merchantable 

volume of growing stock, merchantable volume of net 

annual increment or merchantable volume of wood-and 

fuelwood removals to above-ground biomass, above-

ground biomass growth or biomass removals, respectively. 

Source of data to be used: The values of BEF have been derived from the default 

values of BCEF (biomass conversion and expansion factor) 

provided in the 2006 IPCC Guidelines for NGGI Chapter 4 

Table 4.5. 

Value of data applied for the purpose of 

calculating expected emission reductions 

For Albizzia lebbeck   

 
BCEF BEF 
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Growing stock level (m3) <20 1.50 2.38 

Growing stock level (m3) 21-40  0.50 0.79 

Growing stock level (m3) 41-
100 

 0.55 0.87 

Growing stock level (m3) >100  0.66 1.05 

BEF and BCEF for removal of 
above ground biomass stock 
level (m3) >100 

 0.73 1.16 

 

For Gmelina arborea 

 
BCEF BEF 

Growing stock level (m3) <20 1.50 3.66 

Growing stock level (m3) 21-40  0.50 1.22 

Growing stock level (m3) 41-
100 

 0.55 1.34 

Growing stock level (m3) >100  0.66 1.61 

BEF and BCEF for removal of 
above ground biomass stock 
level (m3) >100 

 0.73 1.78 

 

Description of measurement methods and 

procedures to be applied: 

The BEF values corresponding to the relevant stocking 

levels are derived from the following relationship 

BCEF = BEF*D (page 4.11 of  IPCC 2006 IPCC 

Guidelines for NGGI Chapter 4)  

For calculation of BEF in case of net annual increment, 

BCEF values for conversion of net annual increment 

(BCEFI) have been used and for calculation BEF during 

harvesting, BCEF values for conversion of wood and 

fuelwood removal volume to above-ground biomass 

removal (BCEFR) have been used . 

QA/QC procedures to be applied: Ex ante fixed default value shall be used 

Any comment:  

 

Data / Parameter: Carbon fraction  

Data unit: t C. t dm
-1 

Description: The fraction of carbon in the biomass 

Source of data to be used: Default value as mentioned in the applied methodology 

ARACM0002 v01 

Value of data applied for the purpose of 

calculating expected emission reductions 

0.5 

Description of measurement methods and 

procedures to be applied: 

IPCC default value to be used 

QA/QC procedures to be applied: Ex ante fixed default value shall be used 

Any comment:  
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Data / Parameter: Root-shoot ratio 

Data unit: Dimensionless (ratio) 

Description: The ratio of root biomass w.r.t. shoot biomass 

Source of data to be used: IPCC default value from 2006 IPCC Guidelines for NGGI 

Chapter 4 

Value of data applied for the purpose of 

calculating expected emission reductions 

Root/ Shoot ratio (above-ground 

biomass <125 tonnes ha-1) 
0.56 

Root/ Shoot ratio (above-ground 

biomass >125 tonnes ha-1) 
0.28 

 

Description of measurement methods and 

procedures to be applied: 

IPCC default value to be used 

QA/QC procedures to be applied: Ex ante fixed default value shall be used 

Any comment:  

 

Data / Parameter: Carbon stock in aboveground biomass of plots 

Data unit: t C ha
-1

 

Description: N.A. 

Source of data to be used: Dbh and height are to be measured in the sample plots and 

data extrapolated in the equation  

Value of data applied for the purpose of 

calculating expected emission reductions 

The carbon stock in individual plots shall be measured 

during monitoring process. The monitoring event in this 

case is concurrent with verification and issuance event. As 

per VCS AFOLU Guidelines, the project shall be verified 

within five years of the project validation and the 

subsequent verifications will be within five years of the 

latest verification so as not to lose any credits in the project 

buffer account.  

Description of measurement methods and 

procedures to be applied: 

From dbh and height of sample trees as per equation 

Equation 13 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 

methodology 

Any comment:  

 

Data / Parameter: Mean Carbon stock in aboveground biomass per stratum 

per species 

Data unit: t C ha
-1

 

Description: The carbon stock in above ground biomass in each stratum 

and species is calculated 

Source of data to be used: The data from the sample plots in the stratum are to be 

extrapolated in the entire stratum 

Value of data applied for the purpose of 

calculating expected emission reductions 

Provided in details in calculation sheet for sample plot 

calculation 

Description of measurement methods and 

procedures to be applied: 

Equation 13 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 
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methodology 

Any comment:  

 

Data / Parameter: Mean Carbon stock in Belowground biomass  per stratum 

per species 

Data unit: t C ha
-1

 

Description: The carbon stock in below ground biomass in each stratum 

and species is calculated 

Source of data to be used: The below ground carbon stock is calculated as per fixed 

ratio w.r.t. above ground carbon stock 

Value of data applied for the purpose of 

calculating expected emission reductions 

N.A. 

Description of measurement methods and 

procedures to be applied: 

Equation 14 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 

methodology 

Any comment:  

 

Data / Parameter: Area of stratum &sub-stratum 

Data unit: Ha 

Description: N.A. 

Source of data to be used: From soil/ GPS survey 

Value of data applied for the purpose of 

calculating expected emission reductions 

The details are provided in the calculation sheet for sample 

plots  

Description of measurement methods and 

procedures to be applied: 

N.A. 

QA/QC procedures to be applied: 100% of strata and  sub-strata area to be recorded 

Any comment:  

 

Data / Parameter: Carbon stock in each stratum per species 

Data unit: t C 

Description: The carbon stock in each stratum is calculated by summing 

of above and belowground biomass  

Source of data to be used: The data of above and below ground biomass are added.  

Value of data applied for the purpose of 

calculating expected emission reductions 

The carbon stock in individual stratum shall be measured 

during monitoring process 

Description of measurement methods and 

procedures to be applied: 

Equation 15 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 

methodology 

Any comment:  

 

Data / Parameter: Carbon stock in stratum  
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Data unit: t C 

Description: N.A.  

Source of data to be used: The carbon stock in individual stratum shall be measured 

during monitoring process 

Value of data applied for the purpose of 

calculating expected emission reductions 

The details are provided in the calculation sheet for sample 

plots 

Description of measurement methods and 

procedures to be applied: 

Equation 16 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 

methodology 

Any comment:  

 

Data / Parameter: Total carbon stock change 

Data unit: t CO2-e yr
-1

 

Description: The total carbon stock change in all strata and species as a 

result of net removals is described in this variable 

Source of data to be used: The summation of carbon stock change in all strata are 

used for the purpose 

Value of data applied for the purpose of 

calculating expected emission reductions 

Average net removals of 3547 tonnes CO2 per annum over 

a period of 20 years.  

Description of measurement methods and 

procedures to be applied: 

Equation 12 of the AR –ACM 0002 v1.0 

QA/QC procedures to be applied: Equation to be used for calculation as per applied 

methodology 

Any comment:  

 

b. Description of the monitoring plan  

 

Monitoring of the project implementation:  

 

1. Monitoring of forest establishment and management:  
 

The monitoring of the project boundary under the proposed A/R CDM project activity is as per the 

provisions of methodology AR-ACM0002 v01.1.0. The project boundary encompasses the physical limits 

of each discrete parcel of land under the project activity, as represented by the geographical positioning. 

The field surveys have been made to obtain the GPS coordinates and can be verified. Actual areas outside 

the designed boundary, if any, shall be identified; the eligibility of these areas as a part of the A/R CDM 

project activity shall be justified; and the projected baseline scenario shall be demonstrated to be 

applicable to these areas. If not, these areas shall not be added up as a part of the A/R CDM project 

activity. Such changes in the project boundary shall be communicated to the DOE. Specific location and 

area of change in the forest land, from deforestation or other causes, if any in the project boundary shall 

be identified. Similarly, if the plantation on certain lands within the project boundary fails, then these 

lands shall be documented. 

 

Reforested lands shall be monitored for confirmation of the information provided regarding site 

preparation and planting and/or seeding. Site preparation did not cause significant long-term net 

emissions from soil carbon. Survival checking has been done by counting the initial survival rate of 
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planted trees after three months of planting, and re-planting has been conducted if the survival rate is 

lower than 90 percent. Final checking of survivals was done after three years of planting. For this purpose 

survival rates on annual basis shall be taken using permanent sample plots. 

Information about weeding practices shall be recorded. 

Information of species and planting for each stratum and sub-stratum shall be recorded on each planting 

and/or seeding event.  
 

Forest management practices shall be monitored for the following activities:  

 

Thinning: specific location, area, tree species, thinning intensity, biomass removed; 

Harvesting: harvested location, area, tree species, biomass removed; 

Fertigation: tree species, location, amount and type of fertilizer applied, 

Checking and confirming that harvested lands are re-planted or re-sowed immediately after harvesting 

when replanting is done; 

Checking and ensuring that good conditions exist for natural regeneration when coppiced 

 
 

Sampling design and stratification: 

Stratification: Stratification is done by the procedure as mentioned in the applied methodology AR-

ACM0002 v1.1.0. Methodological tool is used “Calculation of the number of sample plots for 

measurements within A/R CDM project Activities, Version02.” 
 
 

Step 1: Key factors influencing carbon stocks in the above- and below-ground biomass pools. 

 

 Soil type- Soil type may influence the land productivity. Key soil properties could be SOC (Soil 

Organic Carbon), NPK, porosity/ bulk density etc. Based on these tests soil series was identified 

in the project sites. 

 Species planted- Different plant species have different growth pattern.  

 Year of plantation- Even age plantation (a cohort) of a species requires similar nutrition 

(minerals, water and sunlight). 

 

Step 2: Local information of key factors 

 
Table 22. Key factors for stratification 

SITES SOIL SERIES SOIL ORDER SPECIES PLANTED 

 
Narayanpur Inceptisols Gmelina arborea + Albizia lebbeck 

Rano Machandur Entisols Gmelina arborea + Albizia lebbeck 

 
Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

 
Sirsa Vertisols Gmelina arborea + Albizia lebbeck 

Rano II 
Machandur Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

Pendravan  

Machandur Entisols Gmelina arborea + Albizia lebbeck 

Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

Saleh 
Machandur Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 
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Lara 

Bharda Inceptisols Gmelina arborea + Albizia lebbeck 

Lara-1 Entisols Gmelina arborea + Albizia lebbeck 

Lara-2 Entisols Gmelina arborea + Albizia lebbeck 

Machandur Entisols Gmelina arborea + Albizia lebbeck 

Paraswani Inceptisols Gmelina arborea + Albizia lebbeck 

Riwa Entisols Gmelina arborea + Albizia lebbeck 

Utai Entisols Gmelina arborea + Albizia lebbeck 

 

Step 3: Preliminary Stratification  

 
Table 23. Preliminary Stratification 

SITES SOIL SERIES AREA IN HA PRELIMINARY STRATUM ID 

 Entisols 88.20 R-E 

Rano Inceptisols 13.60 R-I 

 Vertisols 21.73 R-V 

Rano II Entisols 20.05 R2-E 

Pendravan 
Entisols 18.40 P-E 

Inceptisols 0.46 P-I 

Saleh Entisols 28.62 S-E 

Lara 
Entisols 79.69 L-E 

Inceptisols 11.60 L-I 

 

Step 4: Supplementary sampling survey  

 

 Field visits on all the land sites were made to examine the existing vegetation, soil condition and 

erosion status. 

 Walk through survey of each of the representative samples chosen was done. 

Step 5: Further Stratification 

Strata with similar features have been merged into one stratum. As per the methodology, site and soil 

factors may not warrant a separate stratum as long as all lands have a baseline of continued degradation, 

with little to no vegetation growing.  

 

Step 6: Sub- Stratification 

Only area under main plantation has been considered for net removals by sinks.  
 

Table 24. Project Stratification 

SOIL TYPE YEAR SPECIES STRATUM ID AREA 

Entisols  2002-03 Gmelina arborea E1 94.77 

    Albizia lebbeck E2 39.87 

  2005-06 Gmelina arborea E3 57.22 

    Albizia lebbeck E4 14.35 

Inceptisols 2002-03 Gmelina arborea I1 8.59 

    Albizia lebbeck I2 3.91 
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  2005-06 Gmelina arborea I3 8.30 

    Albizia lebbeck I4 2.08 

 Vertisols 2002-03 Gmelina arborea V1 13.31 

    Albizia lebbeck V2 5.95 

 

 

Step 7: Stratification Map 

 

Soil maps of the project sites. 

Codes: 

M Machandur 

N Narayanpur 

P Paraswani 

S Sirsa 

U Utai 

B Bharda 

L-1 Lara-1 

L-2 Lara-2 

R Riwa 

  

 

 

 
Soil Map- Rano 
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Soil Map of Rano II 

 

 
Soil Map- Pendravan 

 

 
Soil Map- Saleh 
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Soil Map- Lara 

 

 

Sampling: Stratified random sampling is employed to estimate the verifiable changes in carbon stocks in 

the carbon pools of the project and the corresponding sampling error. The plot markers of permanent plots 

will not be prominently displayed to restrict special attention. It is ensured that the plots are treated in the 

same way as other lands within the project boundary plots have unique identification.  
 

Sample size:  

The sample size and number of sample in each stratum is calculated using the following formulae of the 

applied methodology AR-ACM0002 v1.1.0.  

 
Where: 

L  total number of strata 

t  t value for a confidence level (95%) 

E  allowable error (±10% of the mean) 

sh  standard deviation of stratum h 
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nh.  number of samples per stratum that is allocated proportional to W h  ⋅ s h  C h  . 

Wh  Nh/N 

N  number of total sample units (all stratum), N = Σ Nh 

Nh number of sample units for stratum h, calculated by dividing the area of stratum h by area of each 

plot 

Ch  cost to select a plot of the stratum h 

 

It will be possible to reasonably modify the sample size after the first monitoring event based on the 

actual variation of the carbon stock changes determined from taking the number of samples as determined 

here. 

 
Table 25. Sample size 

SOIL TYPE PLANTING YEAR SPECIES 
STRATUM 

ID 

NO. OF 

SAMPLE PLOTS 

Entisols  2002-03 Gmelina arborea E1 37.0 

    Albizia lebbeck E2 2.0 

  2005-06 Gmelina arborea E3 14.0 

    Albizia lebbeck E4 3.0 

Inceptisols 2002-03 Gmelina arborea I1 2.0 

    Albizia lebbeck I2 2.0 

  2005-06 Gmelina arborea I3 2.0 

    Albizia lebbeck I4 2.0 

 Vertisols 2002-03 Gmelina arborea V1 2.0 

    Albizia lebbeck V2 3.0 

Size of each sample plot is 6 m x 6 m. 

 

69.0 

 

The permanent sample plot locations have been chosen on the basis of stratified random sampling so as to 

make the sampling units as homogenous as possible and are located systematically with a random start, 

which is considered good practice in GPG-LULUCF. The plots are selected by the following steps: 

i) The project area is first stratified at the primary level on the basis of soil types  

ii) The second level of stratification is done on the basis of species and their age (date of planting).  

iii) Thus the stratum which has been used as a unit to select plot location is one species of a specific 

age, eg. Gmelina arborea planted in 2002-03. 

iv) The tree nearest to the entrance of the plantation is taken as the starting point, irrespective of the 

direction in which the entrance lies.  

v) Next every tree at an interval of ten trees (i.e. 1
st
 tree, 12

th
 tree, 23

rd
 tree and so on in each row) of 

each row is marked as the reference trees. This is done to prevent bunching up of sampled trees 

and avoid bias is by concentrating at any one place.  

vi) Then, the reference trees to be used for sampling are randomly picked up from the list of trees 

marked earlier with the help of a random number generator.  

vii) Keeping the reference tree as the centre, a square of 6mx6m is marked and the eight trees 

surrounding the reference tree are marked A to H in clock-wise direction. Thus each sample plot 

consists of nine trees, viz. the reference tree and eight surrounding trees.  

 

These sample plots are clearly identifiable by their unique geographical location. The plots are also 

marked on plantation plan with unique identification number. Size of each sample plot is 36 m
2
.  
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There are nine trees in one sample plot, one in centre and four on the corners of the plot. Trees 

occurring on the edge of a stratum are avoided to get unbiased sample. These are permanent sample 

plots and the plot numbers are given and are available at the plantation sites with the site in-charge.  

 

The plots are treated in the same way as other lands within the project boundary. The geographical 
position, administrative location, stratum ID of each plot is fixed ex ante and can be re-verified at the time 

of first verification event.  

Conservative Approach in Net removals calculations: 

1. To help reduce uncertainties in the accounting of emissions and removals, the project uses 

whenever possible the data from the GPG-LULUCF, and the IPCC’s Revised 2006 

Guidelines.  As well, tools and guidance from the CDM Executive Board on conservative 

estimation of emissions and removals are also used.   

2. Wherever local parameters are used, they are from well-referenced peer-reviewed literature 

or other well-established published sources or values provided in the methodology itself.  

 

 

Quantifying GHG emissions and/or removals for the baseline scenario:  

 

The baseline net GHG removals by sinks will be determined as follows: 

Δ C BSL = Δ C BSL tree (1) 

where: 

Δ C BSL Baseline net greenhouse gas removals by sinks; t CO2-e 

Δ C BSL tree Sum of the changes in carbon stocks in above-ground and below-ground 

biomass of trees in the baseline; t CO2-e 

For those strata without growing trees, Δ C BSL = 0.  

 
As per the methodology, for strata without growing trees, a baseline net removal by sink is 

conservatively set as zero since (baseline scenario). There are no strata identified with growing tree 

vegetation in the pre-project scenario. Thus, the baseline net GHG removals by sink are taken as zero 

for the estimations of actual net anthropogenic removals by sinks in the project activity. 

 
Table 26. Baseline net GHG removals by sinks 

Data 

variable 

Data 

unit 

Value 

applied 

Data Source Comment  

Δ CBSL,t 
t CO2 

yr
-1

 
0 

AR-ACM0002 

v1.1.0 

Conservative 

estimate 
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IV. Community Section  

 

CM1.  Net Positive Community Impacts  

 

Appropriate methodologies used to estimate the net benefits to communities from project activity 

 

On the basis of CIFOR
30

 study and SBIA Manual for REDD+ projects (Part II)
31

, the potential impacts of 

project on community have been envisaged and indicators framed to assess the net benefits to the project 

w.r.t. without project scenario as detailed in Section G2 of the project document.  

 

As per the CIFOR study, livelihood generation is one of the prominent positive outcomes of commercial 

plantations. On the other hand the potential risks include the involuntary displacement of people. 

However the relevant risks are not applicable to the project as has been described in Section G5.The 

potential impact of the project on the communities as envisaged over the project lifetime is tabulated 

below: 

       

Net benefits changes in community wellbeing  

 

Plantation is an activity which influences and is influenced by the society in number of ways. Proposed 

project activity promotes community participation in plantation. Economic activity in the area prior to the 

project activity used to be either scattered agriculture (rainfed, mainly paddy) or masonry and excavation 

of shell. The project activity has benefited the lives of native rural by providing regular round the year 

employment at the doorstep and free of cost fuel wood & fodder. Training on farm machines & farming 

techniques, for their self-employment are in progress. Farmers are now exposed to the pioneering agro – 

forestry techniques along with better watershed management, land use planning and soil - moisture 

conservation.  

 

Comparison of the “with project” scenario with the baseline scenario of social and economic wellbeing  

 

Comparison of socio-economic impacts arising from the proposed project activity and their respective 

indicators are provided below. The actual project achievements will be monitored during project 

implementation .   

 

                                                      

30
 J. Smith and S.J. Scherr (2004), Forest Carbon and Local Livelihoods: Assessment of Opportunities and policy 

recommendations , CIFOR Occasional Paper No. 37 

 
31 Richards, M. 2011. Social and Biodiversity Impact Assessment (SBIA) Manual for REDD+ Projects: Part 2 – 

Social Impact Assessment Toolbox. Climate, Community & Biodiversity Alliance and Forest Trends with 

Rainforest Alliance and Fauna & Flora International. Washington, DC  
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1. Socio-economic Impacts: 

 
Table 27. Potential impact of project on communities  

S.N. 

Expected Outcome and 

improvement over 

baseline scenario 

Beneficial (+)/  

detrimental (-) 

Offsite/ 

Onsite 

effect
32

 

Indicators to verify achievement of 

expected outcome 

 
Financial Capital    

1 
Increase in income from 

plantation works 
+ Onsite 

Employment generation from plantation 

works 

2 

Increase in income 

diversification (as 

discussed in community 

section in G1) 

+ Onsite 
Employment generation in different 

seasons 

3 
Increase in stability of 

income flow 
+ Onsite 

Consistency in employment generation 

from plantation 

 Human capital    

4 

Improvement in skills and 

knowledge in forest 

management, (from 

training and  practice)  

+ Onsite 
Training impart by PIL to staff an local 

community members working at the site 

 Natural Capital    

5 
Increase of water flow for 

local people.  + Onsite 
Increase in ground water discharge and 

ground water recharging activities  

6 

Decrease in soil erosion 

and soil degradation + Onsite 

Soil erosion preventing measures 

undertaken and establishment of 

vegetative cover 

7 

Increase in availability of 

fuel-wood (for household 

and community use)  
+ Onsite 

Distribution of dead and fallen branches 

to villagers for fuelwood free of cost 

8 
Improvement of aesthetics 

in project area + Onsite 
Establishment of green canopy at the 

project site  

 Social capital    

8 
Gender equality in 

workplace 
+ Onsite 

Equal opportunity to male and female in 

workforce 

9 
Social equality in 

workplace 
+ Onsite 

Non-discrimination among various social 

groups in providing employment 

opportunities 

 

Local stakeholder participation in the project’s planning 
 

Project proponents have consulted local stakeholders’ for their suggestions and comments regarding the 

project activity.  

 

Stage 1. Initial stakeholders’ consultation: discussions at village and district levels before implementation 

of the project activity. 

 

Stage 2. Local Stakeholders’ consultation in CDM framework: Letter of this purpose defining date, time 

and place of the meeting was received by the local self governance authorities at all village and 

                                                      

32
 Onsite refers to the project zone as defined  in G1 of the CCBA Standard Second Edition   
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Tahsil levels. A call for public inputs was also notified in local newspapers viz. Dainik Bhaskar 

and The Hitavada. Following this, a general meeting was organized in April 2007. The 

proceedings of the meeting were noted and a report of the comments received in verbal and 

written was prepared.    

 

Stage 3. Environment Impact Assessment Study conducted and documented by independent agencies on 

behalf of the project promoters. 

 

Opportunity to the Stakeholders in the project’s area of influence  

 

Comments from the local stakeholders can be categorized as: 

 Appreciation/ awards: 

      The project has won the Award – “Vanvasi Sant Gahira Guruji Maharaj C.G Paryavaran Puruskara 

2007” by the state government. 
 

 Those received from local government:  

A letter from deputy commissioner (agriculture) of Durg to the district collector of Durg dated 30 

January 2003 forwards the project proponents’ application with appraisal stating: 
 

 

“Efforts have been made on massive scale to convert the previously un-irrigated land into a cent percent 

irrigated through drip irrigation system by the company” 

“A project of this kind may bring an unforeseen understanding among the farmers for crop cycle 

rotation” 

“Scientific management of such a huge area is capable of making new opportunities of employment 

available to the villagers. Youth and all others can make their intellectual and economic development by 

knowing new technologies” 
 

 

Village panchayat of Salhe kala acknowledges the project for sponsoring teachers in the middle and high 

school.   

 Those received from the personnel working in the project activity: 

People appreciated the efforts of the project activity for providing better livelihood opportunities and 

developing skills of scientific agri-silvicultural practices. 

 

 Those received from other local people: 

People appreciated the project for providing free of cost fodder and fuel wood. Technical guidance 

and contribution in social-religious festivals from the project proponents have also been 

acknowledged.  

Queries were raised on source of water for irrigation and whether or not the project activity will help 

in recharge of old wells of the areas. 

 

The villagers were assured that water being a scarce resource in the area, project activity will avoid it’s 

over exploitation and shall be practicing rain water harvesting techniques. Project activity is committed to 

be self sustainable in this regard. 

 

 

 

CM2. Offsite Community Impacts  

 

Soil moisture conservation techniques opted for the project activity and better environmental conditions 

are expected to naturally recharge the old wells of the adjoining areas. The environmental benefits and 
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ecosystem services that the project caters to are of greater interest and significance than the minimal 

negative impacts. It is a known fact that a wasteland degrades continuously in absence of proper 

reclamation measures, so, if the project would not have been implemented, the region would have been 

deprived from these benefits and services. 

 

Potential negative offsite community impacts 

No significant negative offsite community impacts have been identified. 

No negative impacts were identified as per the EIA studies conducted by the project proponent and their 

consultants. No such study is mandated by the Government of India.  

 

Evaluation of likely unmitigated negative offsite social and economic impacts against the social and 

economic benefits of the project within the project boundaries 

There are no negative offsite community impacts. 
 

 

CM3.  Community Impact Monitoring  

 

Initial plan for selection and monitoring of community variables 

 

The initial monitoring plan will include the recording of indicators as discussed in Table 25. The 

reporting of the progress of achieving such potential net positive effects has been envisaged as follows: 

 
Table 28. Community Impact Reporting plan 

S.N. Expected Outcome 

Indicators to verify 

achievement of expected 

outcome 

Reporting Format 

 
Financial Capital   

1 
Increase in income from 

plantation works 

Employment generation from 

plantation works 

Recording mandays generated in the 

project 

2 

Increase in income 

diversification (as discussed 

in community section in G1) 

Employment generation in 

different seasons 

Recording month-wise mandays 

generated 

3 
Increase in stability of 

income flow 

Consistency in employment 

generation from plantation 

Year-wise generation of mandays in 

the project 

 Human capital   

4 

Improvement in skills and 

knowledge in forest 

management, (from training 

and  practice)  

Training imparted  by PIL to staff 

an local community members 

working at the site 

Details of training imparted and 

profile of participants 

 Natural Capital   

5 

Increase of water flow for 

local people.  

Increase in ground water 

discharge and ground water 

recharging activities  

Records of discharges of pumps 

across years and initiatives taken to 

recharge ground-water 

6 

Decrease in soil erosion and 

soil degradation 

Soil erosion preventing measures 

undertaken and establishment of 

vegetative cover 

Result of soil erosion prevention 

measures in terms of decrease in 

gully erosion in the plantation site 

7 

Increase in availability of 

fuel-wood (for household 

and community use)  

Distribution of dead and fallen 

branches to villagers for fuelwood 

free of cost 

Recording amount of dead branches 

and woody material distributed 

among villagers 

8 Improvement of aesthetics in Establishment of green canopy at Documenting the growth and 
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project area the project site  establishment of the plantation 

pictorially over the time of the 

project and sharing it with the media 

for dissemination 

 Social capital   

8 Gender equality in workplace 
Equal opportunity to male and 

female in workforce 

Recording the employment received 

to male and female member of the 

society as well as women’s 

participation in activities such as 

capacity building.  

9 Social equality in workplace 

Non-discrimination among 

various social groups in providing 

employment opportunities 

PIL maintains the principle of not 

conducting or recording any 

background check regarding social 

position of workers and believes in 

providing equal opportunity on the 

basis of willingness to work 

 

 A detailed Monitoring and Evaluation plan has been framed for the project activity.  
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Biodiversity Section  

 

B1.  Net Positive Biodiversity Impacts  

 

No non-native or GMO varieties have been used for the project activity. No known invasive species have 

been utilized for the project. The species utilized for the project activity are being listed as below: 

 
Table 29: Planted Species 

Name 
Vernacular 

Name 

English 

Name 
Family Purpose 

Gmelina arborea 
Gamhar/ 

Khamara 
White teak Verebenaceae Main Plantation (~60%) 

Albizia lebbeck Kala siris 
East Indian 

Walnut 
Mimosaceae Main Plantation (~40%) 

Azadirachta indica Neem Neem Meliaceae 
Wind break / Conservative 

planting (support) 

 Denderocalamus 

strictus 
Baans Bamboo Poaceae 

Wind break / Conservative 

planting (support) 

Mangifera indica Aam Mango Anacardiaceae Horticultural plantation, (support) 

Emblica officinalis Amla 
Indian 

gooseberry 
Euphorbiaceae Horticultural plantation, (support) 

Carica papaya Papeeta Papaya Caricaceae Horticultural plantation, (support) 

 

The monitoring of net positive biodiversity impacts for the project has been modeled on the basis of 

Social and Biodiversity Impact Assessment (SBIA) Manual for REDD+ projects
33

. As mentioned in the 

manual, the expected biodiversity impacts of A/R projects depend to a large extent on the presence of 

native forests in the surrounding region and the long-term suitability of a site for maintaining forest cover. 

More significant positive impacts are expected where large blocks of native forest grow nearby, because 

they will assist direct management activities by contributing colonizing plants and animals to the newly 

reforested site. Conversely, where native forests are small, far away, or absent, little natural assistance is 

expected. It is also important to note that in regions where native forests are too small or too far away to 

contribute large numbers of colonizing seeds, some biodiversity benefits of reforestation and revegetation 

programs may take decades to be detected. The PIL project activity belongs to the later case. Hence 

though it may be obvious through visual observation over a period of time, the ecological enrichment of 

the project site, it is difficult to quantify such gains. The indicators have thus been carefully chosen from 

the afore-referred tool to provide a realistic and meaningful assessment of biodiversity impact of the 

project.  

 

 

 

                                                      
33

 Pitman, N. 2011. Social and Biodiversity Impact Assessment Manual for REDD+ Projects: Part 3 – Biodiversity 

Impact Assessment Toolbox. Forest Trends, Climate, Community & Biodiversity Alliance, Rainforest Alliance 

andFauna & Flora International. Washington, DC. 
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Table 30. Identification of biodiversity impact indicators 

S.N. 
Biodiversity Impact 

Indicator 
Potential Impact 

Type of 

impact (+/-) 

1 Habitat quality 

Habitat quality improvement over the baseline scenario (in this case 

barren wastelands) is expected to provide shelter to as well as food 

source for a variety of organisms  

+ 

2 

Type of activity 

related to the project 

management  

Activities such as large-scale harvesting, biomass burning for 

ground clearing etc can have disruptive impact whereas mulching, 

selective felling etc can positively help the cause 

+/- 

3 

Presence of any 

potentially  disruptive 

animals within the 

project site 

Sometimes animals like Neelgai (Boselaphus tragocamelus) take 

refuge in the plantations and cause disruptions in the adjacent 

fields. They cannot be culled due to their protected status 

-  

 

 

Possible adverse effects of non-native species on the area’s environment 

 

No non-native species/invasive species will be used. 

 

Identification of all IUCN Red List threatened species 

 

All the project sites are degraded lands. There is no presence of any endangered species on the annexes to 

the IUCN Red Books, nor the presence of any rare and endangered species listed for key national/local 

protection. 

 

Number of genetically modified organisms used 

 

No genetically modified organisms will be used. 

 

 

B2.  Offsite Biodiversity Impacts  

 

Identifying potential negative offsite biodiversity impacts 

 

There are no negative offsite biodiversity impacts identified except for potential increase in Nilgai 

population as described in table in Section B1 above.   
 

Mitigation of potential negative offsite biodiversity impacts 

 
PIL provides branches and woody material which can be used to fence the farm boundaries and minimize 

the damage.  

 

B3.  Biodiversity Impact Monitoring  

 

Initial plan for selection of biodiversity variables to be monitored 

 

Field survey of project sites shall be conducted with the help of independent experts as well as regular 

monitoring by field staff. The monitoring parameters have been described as below  
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Table 31. Monitoring parameters of Biodiversity impact indicators 

S.N. 
Biodiversity Impact 

Indicator 
Parameters to be monitored 

1 Habitat quality 

i) Canopy cover maintenance  

ii) Management of undergrowth 

iii) Tree form maintenance  

2 
Type of activity related to 

the project management  

i) Type of harvesting being practiced 

ii) Use of fire in forest management 

3 

Presence of any potentially  

disruptive animals within 

the project site 

i) Monitoring of usual tracks of Nilgai movement and 

feedback provided to farmers in this regard 

 

The monitoring protocol will be further fine-tuned depending on the experience during project 

implementation. Besides the above a comprehensive biodiversity survey of the project area will be carried 

out by expert personnel.  
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Gold Level Section  

 

GL 1. Climate Change Adaptation Benefits 

 

Chhattisgarh is a meteorological paradox in the sense on one hand it is considered to have a higher than 

average (in India’s context) historical annual rainfall of about 1350 mm but at the same time has been 

recording a major drought ones at least ones every decade for the last two centuries
34

. Drought is not only 

considered a meteorological failure but also a failure to manage natural resources efficiently and 

sustainably. As per the Human Development Report of Chhattisgarh
35

, severe droughts in the recent past 

over consecutive years (2001 and 2003) have disrupted the social fabric of the state. More than 55 percent 

of the village reports identify drought as a threat to livelihood. To explore the scenario and offer 

adaptation measures, an extensive study was sponsored by Planning Commission of India
36

. The report 

finds that generally the problem vis-a-vis rainfall is not one of low annual average or low seasonal 

average per se, but of its timeliness, distribution and reliability. The rainfall variability data of about 1600 

blocks of Chhattisgarh in Table 3.1 of the afore-mentioned report strengthens the importance of sound 

water management practices. Generally precipitation is disruptive when it is late in coming and unevenly 

distributed across the growing period. Soil moisture stress is often on account of unevenly distributed 

rainfall, rather than inadequate rainfall. Interventions that prevent this from having a detrimental impact 

on output include water management practices. Of the blocks considered as highly Drought Vulnerable 

(Drought Vulnerability Index) in the report (Chapter 6), Saja block is one of them where project sites are 

located. Besides the general drought vulnerability of the state, another alarming aspect related to regional 

climate change phenomenon is the gradual decrease in precipitation in the state over the last century. 

With the changes in rainfall the general climate of the region has also changed. In some pockets, the 

climate changed from ‘moist sub-humid’ type to ‘semi-arid’ and in other pockets it changed from ‘moist 

sub-humid’ to dry-sub-humid’
37

. A separate research paper has also detected a long-term decline in 

rainfall during the monsoon season
38

 to the tune of 10% as well as a shift in the onset of monsoons
39

 

attributed to the climate change phenomenon. The Planning Commission study (2002) Chapter 3 also 

found a significant increase in dry spells during the monsoon season over the last forty years.  

 

 

                                                      

34
 D.C. Das, T.K. Sarkar and D.P. Mukhopadhaya (2009), Drought in Chhattisgarh, Journal of Soil and Water 

Conservation, Vol 8 No. 1 pp25-32   

35
 Human Development Report (2005), Government of Chhattisgarh  

 

36
 S. Gupta (2002) Water Policy For Drought Proofing Chhattisgarh, Institute of Human Development, Sponsored 

by Planning Commission http://planningcommission.nic.in/reports/sereport/ser/water_policy/sty_wtrpolicy.htm    
 
37

 A.S.R.A.S. Sastri (2009), Long Range Regional Climate Fluctuations/Changes And Their Impact On Agriculture—A Case 

Study For Chhattisgarh State In Central India, ISPRS Archives XXXVIII-8/W3 Workshop Proceedings: Impact of Climate 

Change on Agriculture 

 

38
 P. Guhathakurta and M. Rajeevan (2006), Trends in Rainfall pattern over India, National Climate Centre, Indian 

Meteorological Department, Pune, India 

 
39

 A.K. Jha and S. Kosta (2009), Effect of Global Warming on Monsoon with special reference to Chhattisgarh Region, 

International Research Journal ISSN-0975-3486 RNI : RAJBIL 01488 VOL. I * ISSUE—2 

 

http://planningcommission.nic.in/reports/sereport/ser/water_policy/sty_wtrpolicy.htm


PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CCB-AR-PDD)  

 

Page 87 of 102 

Most probable effect of shifting rainfall pattern in project areas on the project activity and livelihood of 

communities 

 

i) The available models predicting rainfall decline and change in monsoon pattern attributed to 

climate change is certain to hamper the cultivation of paddy that is considered the staple food in 

Chhattisgarh in the long-term.  

ii) The changing climate pattern is expected to affect the growth of trees in the project  

iii) Any adverse effect on tree growth is expected to negatively impact biodiversity through loss of 

habitat quality as discussed in Section B1 

 

 

 
Figure 12. Zones showing changes in rainfall over 100 years (1901-2003) in mm with corresponding level of 

significance (IMD, 2006); enclosed area showing location of project sites 

 

 

 

Mitigation Measures undertaken by PIL 

 

PIL has prioritized soil and water conservation measures, rainwater harvesting and ground water 

recharging measures as a step towards adaptation to the expected trends in precipitation as a fall out of 

climate change.   

 

The project proponent is monitoring hours of rainfall in different intensity classes (based on visual 

interpretation) at all the sites as an indicator of precipitation. Records of the same are available. The 
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project proponent is taking a number of steps towards water conservation and Rain water harvesting along 

with efficient irrigation systems as a part of project design and operation at all the sites. Based on hydro 

geological studies and techno economic viability of recharge scheme, the major steps taken in this 

direction include: 

 

1. Surface run off augmentation structure (Excavated across flow of run off water & storing it). Earthen 

structure with muffle wall in step excavation to reduce thrust of flood water and water logged area. 

Separation of silt from run-off water for recharging is required. The structure serves function of 

percolation tank & over flow of it well flow downward for recharging.  

2. Stream modification (Recharge trench)- Excavated along stream courses to a depth of weathered 

zone. To enhanced the water availability in the steam section and serve as function of silt separation 

& overflow of it as source of water for recharging. 

3. Gabion Structure- A kind of check dam commonly constructed across small stream to conserve 

stream flow. Bund across the stream is made by putting locally available boulder that stacked in 

proper manner in a mesh of steel wire and wrapped with chain link. Silt is deposited in the interstices 

of boulder to make it barrier & help in retaining surface run off for sufficient time after rain. 

4. Over flow weir (Nala bund)- Check dam constructed across small streams having gentle slope with 

sufficient thickness of weather formation to facilitate recharge of stored water. Cement plug is used to 

built with locally available stone & divert water across the nala (small stream) to nearby recharge 

trench. A small dam is built for transferring surface runoff for recharging purpose. 

5. Recharge pond- Constructed across surface run off and located highly fractured and weathered rocks 

which have lateral continuity down-stream. Excavated to depth of more permeable strata to harness 

the maximum run off Excess water is allowed to flow over the structure for recharging bore well. 

This serves purpose of percolation water as well as excess water to recharge the bore well. 

 

Apart from above the PP is also taking other measures like mulching, bunding across contours, under 

ground/subsurface dyke etc. PP is also reducing the quantum of Irrigation per plant / site / week / month / 

annum. 

 

Improvement of water and soil resource compared to the baseline 

Ground water recharging: Better soil–moisture conservation techniques opted at the plantation sites are 

expected to result in rising levels of the water table in the nearby area(s).  

 

Mulching: Mulching is a soil conservation technique. Mulch is any matter applied to the soil surface for 

protection and improvement of covered soil. It reduces evaporation losses of soil moisture from the 

ground and weakens the hammering effect produced by direct rain beat. It also reduces wind erosion. 

Mulching is implemented as it is an environmentally safe measure and poses a net positive impact on the 

environment, as it does not involve any mechanical handling or energy consumption. The fallen leaves, 

twigs, pieces of bark, fallen fruits and other organic materials have been used as mulches. 
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Annex 1 

 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROPOSED A/R CCB PROJECT 

ACTIVITY 

 

Organization: Prakash Industries Limited 

Street/P.O.Box: Ring Road No.2  

Building: New Industrial Area, Gogaon 

City: Raipur 

State/Region: Chhattisgarh 

Postfix/ZIP: 493221 

Country: India 

Telephone: 91 771 2327598 

FAX: 91 771 2327588 

E-Mail: --- 

URL: www.prakash.com 

Represented by:  Subhash Hardaha 

Title: Plantation Manager 

Salutation: Mr. 

Last Name: Subhash 

Middle Name: --- 

First Name: Hardaha 

Department: Plantations & Development 

Mobile: 91 9406064152 

Direct FAX: 91 771 2327588 

Direct tel: 91 771 2327598 

Personal E-Mail: subhash3004@yahoo.co.in  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.prakash.com/
mailto:subhash3004@yahoo.co.in
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Annex 2 

INFORMATION REGARDING PUBLIC FUNDING 

 

No public funding is involved in the proposed AR CCB project activity, either from Annex I or from Non 

Annex I parties. 
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Annex 3 

 

Location Details of each parcel of land in the project activity 

Project boundaries with specified GPS locations are shown in the maps attached with this document as 

separate DWG files. Corresponding GPS readings are listed below. 

 

Site - Rano 

Point No. Latitude Longitude 

1. 21°31'32.71"N 81°11'44.45"E 

2. 21°31'32.61"N 81°11'46.36"E 

3. 21°31'29.18"N 81°11'47.93"E 

4. 21°31'29.33"N 81°11'50.22"E 

5. 21°31'29.25"N 81°11'53.06"E 

6. 21°31'25.74"N 81°11'52.74"E 

7. 21°31'25.41"N 81°11'53.13"E 

8. 21°31'22.95"N 81°11'53.29"E 

9. 21°31'23.00"N 81°11'56.80"E 

10. 21°31'23.12"N 81°11'59.34"E 

11. 21°31'23.77"N 81°12'4.25"E 

12. 21°31'25.24"N 81°12'4.06"E 

13. 21°31'25.72"N 81°12'6.16"E 

14. 21°31'26.09"N 81°12'10.42"E 

15. 21°31'27.77"N 81°12'10.86"E 

16. 21°31'29.41"N 81°12'14.46"E 

17. 21°31'30.76"N 81°12'15.17"E 

18. 21°31'31.62"N 81°12'15.78"E 

19. 21°31'32.54"N 81°12'13.99"E 

20. 21°31'33.49"N 81°12'14.14"E 

21. 21°31'35.08"N 81°12'12.48"E 

22. 21°31'37.06"N 81°12'12.15"E 

23. 21°31'37.72"N 81°12'12.08"E 

24. 21°31'40.32"N 81°12'12.57"E 

25. 21°31'40.05"N 81°12'16.32"E 

26. 21°31'41.50"N 81°12'16.98"E 

27. 21°31'41.25"N 81°12'17.84"E 

28. 21°31'42.21"N 81°12'18.29"E 

29. 21°31'45.00"N 81°12'14.12"E 

30. 21°31'48.94"N 81°12'15.30"E 

31. 21°31'49.29"N 81°12'14.58"E 

32. 21°31'53.57"N 81°12'15.53"E 

33. 21°31'53.80"N 81°12'14.97"E 

34. 21°31'54.21"N 81°12'14.90"E 

35. 21°31'54.43"N 81°12'13.55"E 

36. 21°31'54.84"N 81°12'13.64"E 

37. 21°31'55.02"N 81°12'11.65"E 

38. 21°31'57.23"N 81°12'11.84"E 

39. 21°31'58.13"N  81°12'11.97"E 

40. 21°31'59.12"N 81°12'11.89"E 

41. 21°32'1.63"N 81°12'12.38"E 

RANO 
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42. 21°32'2.85"N  81°12'12.53"E 

43. 21°32'2.97"N 81°12'12.02"E 

44. 21°32'7.17"N 81°12'12.98"E 

45. 21°32'6.74"N 81°12'14.47"E 

46. 21°32'6.62"N 81°12'15.62"E 

47. 21°32'6.25"N 81°12'16.90"E 

48. 21°32'3.99"N 81°12'16.38"E 

49. 21°32'1.77"N 81°12'16.35"E 

50. 21°32'0.65"N 81°12'20.72"E 

51. 21°32'0.35"N 81°12'22.56"E 

52. 21°31'59.83"N 81°12'22.33"E 

53. 21°31'59.16"N 81°12'26.29"E 

54. 21°31'58.86"N 81°12'26.29"E 

55. 21°31'58.82"N 81°12'27.43"E 

56. 21°31'57.34"N 81°12'27.22"E 

57. 21°31'57.39"N 81°12'26.44"E 

58. 21°31'54.52"N 81°12'26.17"E 

59. 21°31'53.82"N 81°12'29.54"E 

60. 21°31'53.12"N 81°12'33.85"E 

61. 21°31'51.49"N 81°12'33.32"E 

62. 21°31'50.71"N 81°12'35.59"E 

63. 21°31'48.54"N 81°12'34.96"E 

64. 21°31'48.41"N 81°12'35.31"E 

65. 21°31'42.87"N 81°12'32.90"E 

66. 21°31'40.86"N 81°12'36.17"E 

67. 21°31'44.61"N 81°12'37.48"E 

68. 21°31'45.21"N 81°12'35.99"E 

69. 21°31'48.04"N 81°12'37.09"E 

70. 21°31'47.83"N 81°12'38.87"E 

71. 21°31'50.95"N 81°12'40.08"E 

72. 21°31'50.85"N 81°12'41.02"E 

73. 21°31'53.14"N 81°12'41.93"E 

74. 21°31'52.77"N 81°12'43.60"E 

75. 21°31'47.47"N 81°12'42.34"E 

76. 21°31'47.68"N 81°12'41.70"E 

77. 21°31'46.78"N 81°12'41.36"E 

78. 21°31'47.25"N 81°12'39.90"E 

79. 21°31'46.39"N 81°12'39.58"E 

80. 21°31'44.78"N 81°12'45.46"E 

81. 21°31'42.55"N 81°12'42.60"E 

82. 21°31'41.67"N 81°12'40.94"E 

83. 21°31'40.63"N 81°12'40.26"E 

84. 21°31'39.29"N 81°12'38.96"E 

85. 21°31'38.69"N 81°12'39.05"E 

86. 21°31'37.24"N 81°12'41.06"E 

87. 21°31'35.11"N 81°12'39.43"E 

88. 21°31'34.33"N 81°12'38.00"E 

89. 21°31'34.32"N 81°12'36.84"E 

90. 21°31'32.65"N 81°12'35.13"E 
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91. 21°31'31.50"N 81°12'34.74"E 

92. 21°31'31.91"N 81°12'33.28"E 

93. 21°31'31.17"N 81°12'32.84"E 

94. 21°31'31.37"N 81°12'32.11"E 

95. 21°31'29.33"N 81°12'31.22"E 

96. 21°31'30.02"N 81°12'29.18"E 

97. 21°31'27.30"N 81°12'27.98"E 

98. 21°31'27.37"N 81°12'27.02"E 

99. 21°31'25.43"N 81°12'26.22"E 

100. 21°31'24.62"N 81°12'28.67"E 

101. 21°31'26.61"N 81°12'29.51"E 

102. 21°31'25.71"N 81°12'32.23"E 

103. 21°31'23.90"N 81°12'31.51"E 

104. 21°31'23.42"N 81°12'32.43"E 

105. 21°31'22.42"N 81°12'32.01"E 

106. 21°31'23.58"N 81°12'28.56"E 

107. 21°31'22.49"N 81°12'28.01"E 

108. 21°31'21.90"N 81°12'29.42"E 

109. 21°31'21.20"N 81°12'29.20"E 

110. 21°31'20.79"N 81°12'28.26"E 

111. 21°31'19.10"N 81°12'26.48"E 

112. 21°31'19.25"N 81°12'26.20"E 

113. 21°31'21.41"N 81°12'27.03"E 

114. 21°31'22.00"N 81°12'25.15"E 

115. 21°31'19.48"N 81°12'24.26"E 

116. 21°31'19.86"N 81°12'23.26"E 

117. 21°31'20.44"N 81°12'22.87"E 

118. 21°31'20.78"N 81°12'20.33"E 

119. 21°31'17.12"N 81°12'18.72"E 

120. 21°31'17.68"N 81°12'15.37"E 

121. 21°31'16.35"N 81°12'14.95"E 

122. 21°31'16.18"N 81°12'14.43"E 

123. 21°31'12.98"N 81°12'14.04"E 

124. 21°31'13.19"N 81°12'10.07"E 

125. 21°31'10.85"N 81°12'9.65"E 

126. 21°31'11.04"N 81°12'7.62"E 

127. 21°31'13.17"N 81°12'7.86"E 

128. 21°31'14.08"N 81°12'3.95"E 

129. 21°31'14.78"N 81°12'2.27"E 

130. 21°31'14.20"N 81°12'2.03"E 

131. 21°31'14.52"N 81°12'0.83"E 

132. 21°31'16.45"N 81°12'1.03"E 

133. 21°31'16.38"N 81°11'58.76"E 

134. 21°31'14.40"N 81°11'58.76"E 

135. 21°31'14.47"N 81°12'0.41"E 

136. 21°31'12.22"N 81°11'59.83"E 

137. 21°31'12.47"N 81°11'56.02"E 

138. 21°31'12.30"N 81°11'54.68"E 

139. 21°31'13.49"N 81°11'54.35"E 
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140. 21°31'14.03"N 81°11'54.03"E 

141. 21°31'15.78"N 81°11'54.58"E 

142. 21°31'16.14"N 81°11'50.69"E 

143. 21°31'13.29"N 81°11'50.70"E 

144. 21°31'12.61"N 81°11'50.46"E 

145. 21°31'13.13"N 81°11'47.96"E 

146. 21°31'16.24"N 81°11'48.55"E 

147. 21°31'16.99"N 81°11'48.36"E 

148. 21°31'18.71"N 81°11'48.47"E 

149. 21°31'19.07"N 81°11'46.24"E 

150. 21°31'18.98"N 81°11'45.82"E 

151. 21°31'18.71"N 81°11'44.00"E 

152. 21°31'13.60"N 81°11'43.33"E 

153. 21°31'13.67"N 81°11'40.77"E 

154. 21°31'13.03"N 81°11'38.66"E 

155. 21°31'13.11"N 81°11'37.57"E 

156. 21°31'15.77"N 81°11'37.56"E 

157. 21°31'15.93"N 81°11'35.90"E 

158. 21°31'18.20"N 81°11'36.01"E 

159. 21°31'18.40"N 81°11'37.17"E 

160. 21°31'18.62"N 81°11'37.22"E 

161. 21°31'18.88"N 81°11'41.80"E 

162. 21°31'22.77"N 81°11'41.68"E 

163. 21°31'22.55"N 81°11'37.37"E 

164. 21°31'21.68"N 81°11'37.36"E 

165. 21°31'20.67"N 81°11'37.41"E 

166. 21°31'20.25"N 81°11'37.39"E 

167. 21°31'19.91"N 81°11'37.33"E 

168. 21°31'19.80"N 81°11'35.08"E 

169. 21°31'18.29"N 81°11'34.91"E 

170. 21°31'18.21"N 81°11'35.17"E 

171. 21°31'15.94"N 81°11'35.01"E 

172. 21°31'16.14"N 81°11'33.49"E 

173. 21°31'20.25"N 81°11'33.63"E 

174. 21°31'20.59"N 81°11'35.07"E 

175. 21°31'21.44"N 81°11'34.99"E 

176. 21°31'21.52"N 81°11'35.30"E 

177. 21°31'23.07"N 81°11'35.24"E 

178. 21°31'24.28"N 81°11'34.64"E 

179. 21°31'23.81"N 81°11'33.39"E 

180. 21°31'27.52"N 81°11'33.17"E 

181. 21°31'30.47"N 81°11'33.24"E 

182. 21°31'32.51"N 81°11'32.73"E 

183. 21°31'32.84"N 81°11'35.91"E 

184. 21°31'43.73"N 81°11'35.24"E 

185. 21°31'44.63"N 81°11'35.70"E 

186. 21°31'45.10"N 81°11'39.26"E 

187. 21°31'43.04"N 81°11'39.38"E 

188. 21°31'40.60"N 81°11'43.15"E 
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189. 21°31'38.06"N 81°11'41.19"E 

190. 21°31'35.62"N 81°11'40.89"E 

191. 21°31'35.35"N 81°11'41.20"E 

192. 21°31'32.75"N 81°11'40.99"E 

 

 

Site – Rano II 

 

1. 21°31'20.10"N 81°10'49.15"E 

2. 21°31'21.15"N 81°10'45.74"E 

3. 21°31'21.39"N 81°10'45.77"E 

4. 21°31'22.00"N 81°10'44.06"E 

5. 21°31'24.15"N 81°10'44.73"E 

6. 21°31'25.07"N 81°10'42.45"E 

7. 21°31'27.27"N 81°10'43.03"E 

8. 21°31'27.72"N 81°10'41.78"E 

9. 21°31'32.20"N 81°10'43.78"E 

10. 21°31'31.87"N 81°10'49.51"E 

11. 21°31'33.90"N 81°10'49.86"E 

12. 21°31'34.13"N 81°10'52.25"E 

13. 21°31'36.52"N 81°10'52.82"E 

14. 21°31'36.08"N 81°10'55.91"E 

15. 21°31'35.94"N 81°10'56.97"E 

16. 21°31'33.49"N 81°10'56.69"E 

17. 21°31'31.23"N 81°10'57.13"E 

18. 21°31'30.69"N 81°10'57.10"E 

19. 21°31'30.77"N 81°10'56.09"E 

20. 21°31'28.36"N 81°10'55.65"E 

21. 21°31'28.37"N 81°10'57.90"E 

22. 21°31'27.24"N 81°10'58.02"E 

23. 21°31'27.04"N 81°10'55.48"E 

24. 21°31'25.66"N 81°10'55.12"E 

25. 21°31'26.34"N 81°10'48.84"E 

26. 21°31'22.57"N 81°10'47.68"E 

27. 21°31'21.41"N 81°10'49.50"E 

28. 21°31'18.51"N 81°10'48.44"E 

29. 21°31'19.33"N 81°10'45.23"E 

30. 21°31'18.41"N 81°10'44.95"E 

31. 21°31'17.66"N 81°10'48.20"E 

32. 21°31'15.84"N 81°10'47.09"E 

33. 21°31'16.40"N 81°10'44.47"E 

34. 21°31'17.58"N 81°10'44.73"E 

35. 21°31'18.38"N 81°10'40.99"E 

36. 21°31'16.20"N 81°10'41.63"E 

37. 21°31'16.01"N 81°10'42.77"E 

38. 21°31'14.40"N 81°10'42.34"E 

39. 21°31'11.86"N 81°10'43.12"E 

40. 21°31'11.38"N 81°10'45.18"E 

41. 21°31'9.22"N 81°10'44.93"E 
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42. 21°31'9.37"N 81°10'44.14"E 

43. 21°31'6.51"N 81°10'43.26"E 

44. 21°31'6.61"N 81°10'42.68"E 

45. 21°31'9.40"N 81°10'43.45"E 

46. 21°31'9.59"N 81°10'42.95"E 

47. 21°31'6.69"N 81°10'42.06"E 

48. 21°31'6.83"N 81°10'40.87"E 

49. 21°31'5.90"N 81°10'40.30"E 

50. 21°31'6.52"N 81°10'36.79"E 

51. 21°31'4.39"N 81°10'36.91"E 

52. 21°31'4.39"N 81°10'39.46"E 

53. 21°31'2.72"N 81°10'39.53"E 

54. 21°31'2.59"N 81°10'42.84"E 

55. 21°31'3.47"N 81°10'43.03"E 

56. 21°31'3.52"N 81°10'44.25"E 

57. 21°31'6.21"N 81°10'46.18"E 

58. 21°31'6.20"N 81°10'47.30"E 

59. 21°31'7.91"N 81°10'47.55"E 

60. 21°31'8.23"N 81°10'45.99"E 

61. 21°31'10.47"N 81°10'46.54"E 

62. 21°31'10.32"N 81°10'48.22"E 

63. 21°31'9.04"N 81°10'48.18"E 

64. 21°31'9.06"N 81°10'52.37"E 

65. 21°31'9.42"N 81°10'52.18"E 

66. 21°31'9.39"N 81°10'50.51"E 

67. 21°31'11.08"N 21°31'11.08"N 

68. 21°31'11.02"N 81°10'49.33"E 

69. 21°31'12.71"N 81°10'49.37"E 

70. 21°31'12.91"N 81°10'48.69"E 

71. 21°31'15.28"N 81°10'49.50"E 

 

Site – Saleh 

 

Point No. Latitude Longitude 

1. 21 30’2.5’’N 83 10’53.9’’E 

2. 21 30’1.8’’N 83 10’55.8’’E 

3. 21 29’59.7’’N 83 10’56.1’’E 

4. 21 29’58.6’’N 83 10’59.7’’E 

5. 21 29’57.6’’N 83 10’59.2’’E 

6. 21 29’56.2’’N 83 11’2.1’’E 

7. 21 29’54.3’’N 83 11’2.4’’E 

8. 21 29’54.7’’N 83 11’3.5’’E 

9. 21 29’52.5’’N 83 11’3.9’’E 

10. 21 29’52.2’’N 83 11’3.2’’E 

11. 21 29’39.7’’N 83 11’2.6’’E 

12. 21 29’48.7’’N 83 11’3.3’’E 

13. 21 29’48.6’’N 83 11’2.9’’E 

14. 21 29’46.5’’N 83 11’2.1’’E 

15. 21 29’47.6’’N 83 10’54.5’’E 
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16. 21 29’42.4’’N 83 10’54.2’’E 

17. 21 29’43.6’’N 83 10’45.8’’E 

18. 21 29’44.1’’N 83 10’45.6’’E 

19. 21 29’44.2’’N 83 10’44.2’’E 

20. 21 29’45.4’’N 83 10’44’’E 

21. 21 29’45.4’’N 83 10’45.1’’E 

22. 21 29’47.3’’N 83 10’45.3’’E 

23. 21 29’47.3’’N 83 10’45.7’’E 

24. 21 29’48.4’’N 83 10’45.9’’E 

25. 21 29’39.5’’N 83 10’47.2’’E 

26. 21 29’39.3’’N 83 10’46.7’’E 

27. 21 29’50.2’’N 83 10’46.2’’E 

28. 21 29’50.3’’N 83 10’46.8’’E 

29. 21 29’51’’N 83 10’47.5’’E 

30. 21 29’52’’N 83 10’49.9’’E 

31. 21 29’53.9’’N 83 10’49.2’’E 

32. 21 29’53.4’’N 83 10’46.6’’E 

33. 21 29’52.8’’N 83 10’46.7’’E 

34. 21 29’51.4’’N 83 10’43.8’’E 

35. 21 29’51’’N 83 10’43.3’’E 

36. 21 29’50.5’’N 83 10’42.4’’E 

37. 21 29’49.6’’N 83 10’41.7’’E 

38. 21 29’50.8’’N 83 10’39.7’’E 

39. 21 29’51.1’’N 83 10’38.8’’E 

40. 21 29’57’’N 83 10’41.7’’E 

41. 21 29’56.8’’N 83 10’42.5’’E 

42. 21 29’56.6’’N 83 10’44.7’’E 

43. 21 30’5.5’’N 83 10’48.1’’E 

44. 21 30’4.4’’N 83 10’53.4’’E 

45. 21 30’3.2’’N 83 10’54.1’’E 

 

 

Site - Pendraven 

 

Point No. Latitude Longitude 

1. 21°32'48.31"N 81°15'8.28"E 

2. 21°32'48.29"N 81°15'7.65"E 

3. 21°32'46.27"N 81°15'7.53"E 

4. 21°32'46.69"N 81°15'5.38"E 

5. 21°32'46.54"N 81°15'5.32"E 

6. 21°32'46.64"N 81°15'3.80"E 

7. 21°32'47.95"N 81°15'3.53"E 

8. 21°32'47.92"N 81°15'1.49"E 

9. 21°32'47.61"N 81°15'1.48"E 

10. 21°32'47.52"N 81°15'0.99"E 

11. 21°32'45.51"N 81°15'1.29"E 

12. 21°32'45.41"N 81°15'2.32"E 

13. 21°32'43.60"N 81°15'2.82"E 

14. 21°32'42.69"N 81°15'2.50"E 
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15. 21°32'41.75"N 81°15'2.49"E 

16. 21°32'39.88"N 81°15'2.77"E 

17. 21°32'39.81"N 81°15'3.70"E 

18. 21°32'36.66"N 81°15'4.20"E 

19. 21°32'36.63"N 81°15'4.81"E 

20. 21°32'36.43"N 81°15'4.86"E 

21. 21°32'36.41"N 81°15'11.17"E 

22. 21°32'33.20"N 81°15'11.24"E 

23. 21°32'33.07"N 81°15'12.14"E 

24. 21°32'32.38"N 81°15'12.09"E 

25. 21°32'31.99"N 81°15'15.69"E 

26. 21°32'34.98"N 81°15'15.92"E 

27. 21°32'34.35"N 81°15'18.32"E 

28. 21°32'35.84"N 81°15'18.70"E 

29. 21°32'35.37"N 81°15'20.79"E 

30. 21°32'36.85"N 81°15'21.47"E 

31. 21°32'37.17"N 81°15'20.48"E 

32. 21°32'38.30"N 81°15'20.69"E 

33. 21°32'38.79"N 81°15'18.73"E 

34. 21°32'40.00"N 81°15'19.14"E 

35. 21°32'39.75"N 81°15'21.21"E 

36. 21°32'39.58"N 81°15'22.23"E 

37. 21°32'43.80"N 81°15'22.82"E 

38. 21°32'44.47"N 81°15'18.38"E 

39. 21°32'38.73"N 81°15'16.67"E 

40. 21°32'39.10"N 81°15'14.02"E 

41. 21°32'39.61"N 81°15'13.97"E 

42. 21°32'39.79"N 81°15'14.16"E 

43. 21°32'43.69"N 81°15'14.55"E 

44. 21°32'44.32"N 81°15'10.47"E 

45. 21°32'48.16"N 81°15'10.74"E 

46. 21°32'48.28"N 81°15'8.47"E 

47. 21°32'55.90"N 81°15'5.26"E 

48. 21°32'57.04"N 81°15'3.13"E 

49. 21°32'58.84"N 81°15'3.75"E 

50. 21°32'58.19"N 81°15'5.08"E 

51. 21°32'57.24"N 81°15'5.28"E 

52. 21°32'56.29"N 81°15'6.84"E 

53. 21°32'55.54"N 81°15'11.68"E 

54. 21°32'54.97"N 81°15'11.54"E 

55. 21°32'54.69"N 81°15'12.95"E 

56. 21°32'54.11"N 81°15'12.86"E 

57. 21°32'56.30"N 81°15'5.44"E 

58. 21°32'56.08"N 81°15'5.33"E 

59. 21°32'50.99"N 81°15'7.57"E 

60. 21°32'50.06"N 81°15'0.57"E 

61. 21°32'48.46"N 81°15'1.15"E 

62. 21°32'48.30"N 81°15'0.66"E 

63. 21°32'52.50"N 81°14'59.75"E 
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64. 21°32'52.73"N 81°15'2.38"E 

65. 21°32'52.21"N 81°15'6.23"E 

66. 21°32'52.04"N 81°15'7.57"E 

 

Site – Lara  

Point No. Latitude Longitude 

1. 21 43’8.4’’N 83 27’37.8’’E 

2. 21 43’9.3’’N 83 27’37.9’’E 

3. 21 43’9.5’’N 83 27’38’’E 

4. 21 43’10.1’’N 83 27’40.5’’E 

5. 21 43’11.2’’N 83 27’40.4’’E 

6. 21 43’11.3’’N 83 27’41.6’’E 

7. 21 43’11.5’’N 83 27’43.9’’E 

8. 21 43’11.8’’N 83 27’44.1’’E 

9. 21 43’12.9’’N 83 27’44.2’’E 

10. 21 43’13.1’’N 83 27’46.2’’E 

11. 21 43’13.1’’N 83 27’49.7’’E 

12. 21 43’15.3’’N 83 27’50.3’’E 

13. 21 43’15.1’’N 83 27’47.6’’E 

14. 21 43’16.7’’N 83 27’47.7’’E 

15. 21 43’19.8’’N 83 27’48.4’’E 

16. 21 43’20.3’’N 83 27’48.3’’E 

17. 21 43’21.5’’N 83 27’48.4’’E 

18. 21 43’21.9’’N 83 27’48.4’’E 

19. 21 43’22.3’’N 83 27’48.2’’E 

20. 21 43’22.6’’N 83 27’48.1’’E 

21. 21 43’23.2’’N 83 27’47.9’’E 

22. 21 43’25.1’’N 83 27’48’’E 

23. 21 43’28.2’’N 83 27’46.9’’E 

24. 21 43’28.9’’N 83 27’46.5’’E 

25. 21 43’31.8’’N 83 27’46.7’’E 

26. 21 43’32.8’’N 83 27’45.6’’E 

27. 21 43’32’’N 83 27’45.9’’E 

28. 21 43’32.8’’N 83 27’42.3’’E 

29. 21 43’33.7’’N 83 27’40.8’’E 

30. 21 43’34.5’’N 83 27’39.3’’E 

31. 21 43’35’’N 83 27’38.6’’E 

32. 21 43’35.8’’N 83 27’39.2’’E 

33. 21 43’35.5’’N 83 27’39.6’’E 

34. 21 43’35.4’’N 83 27’39.6’’E 

35. 21 43’35’’N 83 27’40.3’’E 

36. 21 43’34.5’’N 83 27’40.1’’E 

37. 21 43’35’’N 83 27’40.14’’E 

38. 21 43’34.2’’N 83 27’43.1’’E 

39. 21 43’34’’N 83 27’44.5’’E 

40. 21 43’34’’N 83 27’45.7’’E 

41. 21 43’34’’N 83 27’46.4’’E 

42. 21 43’34.1’’N 83 27’47.2’’E 

43. 21 43’37.3’’N 83 27’47.4’’E 
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44. 21 43’39.2’’N 83 27’47.7’’E 

45. 21 43’40.1’’N 83 27’43.4’’E 

46. 21 43’39.6’’N 83 27’42.6’’E 

47. 21 43’38.5’’N 83 27’42.5’’E 

48. 21 43’39.3’’N 83 27’35.9’’E 

49. 21 43’44.4’’N 83 27’37.1’’E 

50. 21 43’44.7’’N 83 27’36.3’’E 

51. 21 43’44.8’’N 83 27’34’’E 

52. 21 43’45.2’’N 83 27’31.8’’E 

53. 21 43’44.8’’N 83 27’26.4’’E 

54. 21 43’44’’N 83 27’26.6’’E 

55. 21 43’43.6’’N 83 27’26’’E 

56. 21 43’44.1’’N 83 27’25.3’’E 

57. 21 43’43.7’’N 83 27’24’’E 

58. 21 43’42.6’’N 83 27’24.2’’E 

59. 21 43’41.6’’N 83 27’25.2’’E 

60. 21 43’38.5’’N 83 27’26.3’’E 

61. 21 43’39’’N 83 27’30.2’’E 

62. 21 43’38.1’’N 83 27’30.7’’E 

63. 21 43’37.8’’N 83 27’33.4’’E 

64. 21 43’35.1’’N 83 27’32.9’’E 

65. 21 43’35.2’’N 83 27’31.2’’E 

66. 21 43’33.2’’N 83 27’31’’E 

67. 21 43’32.4’’N 83 27’28.6’’E 

68. 21 43’33.5’’N 83 27’28’’E 

69. 21 43’35.9’’N 83 27’27.2’E 

70. 21 43’36.5’’N 83 27’23.2’’E 

71. 21 43’45.1’’N 83 27’22.6’’E 

72. 21 43’46.3’’N 83 27’19.2’’E 

73. 21 43’47.1’’N 83 27’19.2’’E 

74. 21 43’46.9’’N 83 27’16.4’’E 

75. 21 43’45’’N 83 27’12.2’’E 

76. 21 43’41’’N 83 27’11’’E 

77. 21 43’38.9’’N 83 27’10.1’’E 

78. 21 43’37.1’’N 83 27’9.6’’E 

79. 21 43’36.7’’N 83 27’11.9’’E 

80. 21 43’31.8’’N 83 27’11.2’’E 

81. 21 43’32.3’’N 83 27’8.7’’E 

82. 21 43’30.5’’N 83 27’8.2’’E 

83. 21 43’30.7’’N 83 27’7.6’’E 

84. 21 43’28’’N 83 27’6.1’’E 

85. 21 43’28.5’’N 83 27’4.6’’E 

86. 21 43’24.3’’N 83 27’4.1’’E 

87. 21 43’16’’N 83 27’5.8’’E 

88. 21 43’11.7’’N 83 27’9.7’’E 

89. 21 43’11’’N 83 27’12.2’’E 

90. 21 43’11.6’’N 83 27’13.6’’E 

91. 21 43’14’’N 83 27’13.8’’E 

92. 21 43’15.2’’N 83 27’15.9’’E 
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93. 21 43’15.7’’N 83 27’16.7’’E 

94. 21 43’16.6’’N 83 27’17.4’’E 

95. 21 43’17.7’’N 83 27’19.9’’E 

96. 21 43’17.9’’N 83 27’20.3’’E 

97. 21 43’18.3’’N 83 27’20’’E 

98. 21 43’19’’N 83 27’21.9’’E 

99. 21 43’19.4’’N 83 27’23.4’’E 

100. 21 43’29.5’’N 83 27’23.3’’E 

101. 21 43’29.6’’N 83 27’29.1’’E 

102. 21 43’29.3’’N 83 27’29.2’’E 

103. 21 43’26.6’’N 83 27’31.1’’E 

104. 21 43’26.5’’N 83 27’31.2’’E 

105. 21 43’25’’N 83 27’30.8’’E 

106. 21 43’24.2’’N 83 27’31.2’’E 

107. 21 43’23.5’’N 83 27’32.4’’E 

108. 21 43’23.5’’N 83 27’33’’E 

109. 21 43’24.1’’N 83 27’35.4’’E 

110. 21 43’23.9’’N 83 27’35.3’’E 

111. 21 43’23.7’’N 83 27’37.7’’E 

112. 21 43’22.5’’N 83 27’38.1’’E 

113. 21 43’20.5’’N 83 27’38.2’’E 

114. 21 43’20.5’’N 83 27’38.2’’E 

115. 21 43’18.1’’N 83 27’37.3’’E 

116. 21 43’17.8’’N 83 27’36.9’’E 

117. 21 43’16.1’’N 83 27’35.8’’E 

118. 21 43’14.8’’N 83 27’35.3’’E 

119. 21 43’15.3’’N 83 27’31.5’’E 

120. 21 43’11.9’’N 83 27’31.4’’E 

121. 21 43’11.8’’N 83 27’34.9’’E 

122. 21 43’9.8’’N 83 27’35.1’’E 

123. 21 43’9.6’’N 83 27’32.4’’E 

124. 21 43’8.1’’N 83 27’32.5’’E 

125. 21 43’8.1’’N 83 27’33.3’’E 

126. 21 43’6.8’’N 83 27’33.6’’E 

127. 21 43’6.5’’N 83 27’36.5’’E 

128. 21 43’8.6’’N 83 27’36.5’’E 

129. 21 43’7.4’’N 83 27’34.5’’E 

130. 21 43’6.5’’N 83 27’33.7’’E 

131. 21 43’7.2’’N 83 27’38’’E 

132. 21 43’8’’N 83 27’38.1’’E 

133. 21 43’1.8’’N 83 27’36.9’’E 

134. 21 42’58.1’’N 83 27’35.5’’E 

135. 21 42’58.3’’N 83 27’34.8’’E 

136. 21 43’2.3’’N 83 27’34.9’’E 

137. 21 43’2’’N 83 27’35.6’’E 

138. 21 43’2.1’’N 83 27’35.5’’E 

139. 21 42’58.3’’N 83 27’36.5’’E 

140. 21 42’53.3’’N 83 27’34.5’’E 

141. 21 42’51.5’’N 83 27’34.1’’E 
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142. 21 42’51.6’’N 83 27’33.9’’E 

143. 21 42’51.8’’N 83 27’31.3’’E 

144. 21 42’53.6’’N 83 27’31.3’’E 

145. 21 42’57.6’’N 83 27’32.7’’E 

146. 21 42’57.6’’N 83 27’33.8’’E 

147. 21 42’57.7’’N 83 27’35.7’’E 

148. 21 42’57.3’’N 83 27’35.8’’E 

149. 21 42’57’’N 83 27’37.4’’E 

150. 21 42’54.3’’N 83 27’37.4’’E 

151. 21 42’52.9’’N 83 27’37’’E 

152. 21 42’51.5’’N 83 27’36.6’’E 

153. 21 42’54’’N 83 27’31.4’’E 

154. 21 42’54.6’’N 83 27’30.6’’E 

155. 21 42’54.4’’N 83 27’27.5’’E 

156. 21 42’54.3’’N 83 27’25.8’’E 

157. 21 42’52.4’’N 83 27’24.9’’E 

158. 21 42’58.3’’N 83 27’21.1’’E 

159. 21 42’58.5’’N 83 27’21.5’’E 

160. 21 43’0.3’’N 83 27’21.7’’E 

161. 21 42’57.7’’N 83 27’30.9’’E 

162. 21 42’57.5’’N 83 27’31.8’’E 

--------- 


