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1 PROJECT DETAILS 

1.1 Summary Description of the Implementation Status of the Project  

The Boden Creek Ecological Preserve Forest Carbon Project (BCEP) is located in the Toledo District of 

Belize, on 5,213 hectares of which 3,980 ha are considered the project area. The goal of the project is to 

develop the project as a carbon sink by means of conserving and protecting the property which will 

maintain the biodiversity values of the property and enhance the local economic environment with 

sustainable livelihoods through privateȤsector ecoȤtourism. The climate objective is to avoid emissions 

from deforestation during the project timeframe.  

The project consists of protection of the property for the timeframe of the project through patrols and 

outreach with and job creation for the local villages. BCEP is the entity that owns the property and the 

entity charged with managing the property. Forest Carbon Offsets LLC (FCO) is an agent of BCEP to 

develop BCEP as a carbon finance project.  

 

Implementation Status of the Project 

Project forest protection activities have continued throughout the 2011-2015 monitoring period. Former 

project collaborator, Belize Lodge and Excursions (BLE), is no longer in operation and ecotourism 

activities on the property have been suspended since 2012. While this outcome has reduced the 

community benefits of the project, BCEP continues to employ on average 9 local people per year to 

conduct patrols of the project area, and forest protection activities have continued unabated through the 

period. BCEP has paid on average approximately B$ 3,700 annually in social security and wage taxes. 

BCEP is currently finalizing an agreement with a new project partner to reinitiate ecotourism activities in 

the project area, and re-engage local communities in the next monitoring period. 

GHG Emission Reductions and Removals for the Current Monitoring Period 

The total emissions reduced by the BCEP, prior to deduction of risk buffer contributions, over the course 

of this monitoring period are 77,623 tCO2e. 

Years GHG emission reductions 
(tCO2e) 

2011 
14,772 

2012 
22,449 

2013 
30,071 

2014 
10,072 

2015 
259 

Total 77,623 
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1.2 Sectoral Scope and Project Type 

Project Scope 14: Agriculture, Forest and other Land Use (AFOLU)  

Project Category: Reduction Emission from Deforestation and Degradation (REDD)  

Type of Activity: Avoided Planned Deforestation (APD) 

Grouped Project: No 

This project is being registered under the Verified Carbon Standard (VCS) as a Reducing Emissions from 

Deforestation and Degradation (REDD) project and has been developed in compliance with the Verified 

Carbon Standard,1 Version 3.5 and VCS AFOLU Requirements.2  The project reduces emissions from 

planned deforestation. 

1.3 Project Proponent 

  

Organization name Boden Creek Ecological Preserve 

Contact person  

Title  

Address  

Telephone  

Email  

 
 
 

1.4 Other Entities Involved in the Project  

 

Organization name Kissito Healthcare 

Role in the project Manage overall project implementation, monitoring, reporting and 
verification. 

Contact person Alakananda Mohanty, MPH, MJMC 

Title Director, Research and Policy 

Address 5228 Valley Pointe Parkway, Building B, Suite 1, Roanoke, VA 24019 

Telephone 540.265.0322 ext 129 

Email Alakananda.Mohanty@kissito.org 

 

Organization name Forest Carbon Offsets LLC 

                                                           
1 VCS. 2015 VCS Standard. Version 3.5, 25 March 2015. Verified Carbon Standard, Washington, D.C. 
2 VCS. 2013 Agriculture, Forestry and Other Land Use (AFOLU) Requirements. Version 3.4, 08 October 2013. 
Verified Carbon Standard, Washington, D.C. 
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Role in the project Agent of BCEP. Co-manage overall project implementation, monitoring, 
reporting and verification. 

Contact person  

Title  

Address  

Telephone  

Email  

 
 
 

Organization name TerraCarbon LLC  

Role in the project Independent consultant to lead monitoring effort. 

Contact person David Shoch 

Title Director, Forestry and Technical Services 

Address 5901 N. Sheridan Road, Peoria, Illinois 61614, USA 

Telephone 001-434-326-1144 

Email David.Shoch@TerraCarbon.com 

 

1.5 Project Start Date  

The BCEP has a project start date of January 1, 2005.  

1.6 Project Crediting Period 

The BCEP has an initial project crediting period of 25 years, starting on January 1, 2005. The initial 

baseline period started on January 1, 2005 and continues through December 31, 2014, and the second 

baseline period commences January 1, 2015. The initial project crediting period is set to end on 

December 31, 2029. 

1.7 Project Location  

The property boundary consists of 5,213 ha of which 3,980 ha are considered the project area. The 

project area is completely available for aquaculture, industrial logging and commercial agriculture (with 

the exception of a oneȤchain buffer around perennial streams) according to Belize’s national plans for 

agriculture1 and aquaculture development2 in the absence of finance from any carbon financing 

mechanism. The project is situated at Latitude 16017’37” North and Longitude 88048’47” West in the 

Toledo District, Belize 23 km north of Punta Gorda, Belize (Figure 1: General location of Boden Creek 

Ecological Preserve). The project’s boundaries are defined by the 931 ha Pine Hill Mennonite 

Community, the 7,516 ha Seven Hills Estate, the 2,192 ha Manatee Creek Parcel, the 3,866 ha Golden 

Stream Parcel, and Indian Creek Village. 

mailto:David.Shoch@TerraCarbon.com
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Figure 1.7.1 Location of Boden Creek Ecological Preserve Forest Carbon Project 
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1.8 Title and Reference of Methodology  

For the first 10-year baseline period, from January 1, 2005 to December 31 2014, the BCEP uses the 

Avoided Deforestation Partners’ VCS REDD Methodology, entitled, “VM0007: REDD Methodology 

Modules (REDD-MF)” versions 1.0 of all modules. 

For the second 10-year baseline period, from January 1, 2015 to December 31 2024, the BCEP uses the 

same VM0007 methodology, with module versions updated to those in effect as of January 1 2015. The 

specific modules applied are listed below. 

REDD-MF, REDD Methodology Framework Version 1.5 

CP-AB “VMD0001 Estimation of carbon stocks in the above- and belowground biomass in live tree and 

non-tree pools”, version 1.1  

BL-PL “VMD0006 Estimation of baseline carbon stock changes and greenhouse gas emissions from 

planned deforestation”, version 1.2 

LK-ASP “VMD0009 Estimation of emissions from activity shifting for avoided planned deforestation”, 

version 1.1 

E-BB “VMD0013 Estimation of greenhouse gas emissions from biomass burning”, v1.1 

X-UNC “VMD0017 Estimation of uncertainty for REDD project activities”, version 2.1 

M-MON “VMD0015 Methods for monitoring of greenhouse gas emissions and removals”, version 2.1. 

A/R Methodological tool “Estimation of direct nitrous oxide emission from nitrogen fertilization” (Version 

01) 

T-SIG, CDM tool “Tool for testing significance of GHG emissions in A/R CDM project activities,” Version 

1.0 

T-BAR, “Tool for AFOLU non-permanence risk analysis and buffer determination,” Version 3.2 

1.9 Other Programs 

 

Emission Trading Programs and Other Binding Limits 

No emission reductions generated by the BCEP are part of an emissions trading program. Further, Belize 

does not currently have a national, legally binding limit on greenhouse gas (GHG) emissions nor is there 

currently a compliance emissions trading program which accepts REDD credits.  

 

Other Forms of Environmental Credit 

The BCEP has not, nor intends to, create non-VCS GHG emission reductions or any another form of 

environmental credit. This includes, but is not limited to, biodiversity credits, species banking, water 

certificates, and nutrient certificates.3 

                                                           
3 Forest Trends, “Our Initiatives,” http://www.forest-trends.org/#  
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Participation under Other GHG Programs 

The BCEP has not been registered, nor is seeking registration, under any other GHG programs. The 

BCEP was validated and registered under the Climate, Community and Biodiversity Alliance Standard.4 

1.10 Sustainable Development 

The project activity involves sustainable development through involving and employing members of local 

communities in eco-tourism activities in the project area, helping develop new livelihoods compatible with 

conservation and furthering community development goals. 

 

2 IMPLEMENTATION STATU S 

2.1 Implementation Status of the Project Activity  

Project forest protection activities have continued throughout the 2011-2015 monitoring period. Former 

project collaborator, Belize Lodge and Excursions (BLE), is no longer in operation and ecotourism 

activities on the property have been suspended since 2012. While this outcome has reduced the 

community benefits of the project, BCEP continues to employ on average 9 local people per year to 

conduct patrols of the project area, and forest protection activities have continued unabated through the 

period. BCEP has paid on average approximately B$ 3,700 annually in social security and wage taxes. 

BCEP is currently finalizing an agreement with a new project partner to reinitiate ecotourism activities in 

the project area, and re-engage local communities in the next monitoring period. 

 

2.2 Deviations 

2.2.1 Methodology Deviation s 

The following deviations to the methodology were applied. 

1) Parameter UP,SS,i,pool# will be monitored at least once every 10 years, on re-measurement of forest 

carbon stocks. While module X-UNC requires that monitoring of this parameter occur every < 5 years, this 

requirement is inconsistent with the VM0007 pools modules, which specify that stock estimates (from 

which uncertainty is calculated) are assumed valid for 10 years. Therefore, a deviation to module X-UNC 

is applied to permit parameter UP,SS,i,pool# to be monitored every < 10 years, putting it into alignment with 

modules CP-AB and CP-D.  

2) Rather than monitoring Cpost using modules CP-AB and CP-D as described in the MON modules, 

C(post) was conservatively be assumed to be zero in the with-project case for deforestation (CP,post,u,i). 

This deviation is conservative because it yields the maximum possible emission in the with-project case.  

                                                           
4 The CCB project document is available at http://climate-standards.org/projects/ 
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2.2.2 Project Description Deviation s 

There are no deviations to the project description. 

2.3 Grouped Project 

The BCEP is not a grouped project and therefore this section of the monitoring report is not applicable. 

2.4 Safeguards 

2.4.1 No Net Harm  

The BCEP shall result in no net harm to the surrounding environment or local communities, and has been 

designed to produce net positive benefits to communities and conservation, as demonstrated through 

validation against the CCBA standard.   

2.4.2 Local Stakeholder C onsultation  

Stakeholder involvement has been solicited formally and informally since early 2010 so as to inform 

stakeholders about the project and receive their feedback.  
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3 DATA AND PARAMETERS  

3.1 Data and Parameters Available at Validation 

Data and parameters calculated during the course of project development include those listed in this 

section. 

Data Unit / Parameter: ΔCBSL,PAplanned 

Data unit: t CO2-e 

Description: Net greenhouse gas emissions in the baseline 

from planned deforestation 

Source of data: Derived in VCS PD and current monitoring 

report. 

Value applied:  Year ΔCBSL,PA,unplanned 

2011 23,284 

2012 35,950 

2013 48,520 

2014 16,252 

2015 712 
 

Justification of choice of data or description 

of measurement methods and procedures 

applied: 

Derived and justified in the VCS PD and current 

monitoring report. 

Purpose of Data Calculation of baseline emissions 

Comments  

 

Data Unit / Parameter: CFn 

Data unit: t C t-1 d.m. 

Description: Carbon fraction of biomass  

Source of data: IPCC 2006GL 

Value applied:  0.5 

Justification of choice of data or description 

of measurement methods and procedures 

applied: 

Global default 

 Purpose of Data Calculation of baseline emissions 

Comments  

 

Data Unit / Parameter: fj(X,Y) 
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Data unit: t d.m. tree-1  

Description: Allometric equation for species j linking measured 
tree variable(s) to aboveground biomass of living 
trees. 

Source of data: Data resulting from the forest inventory. 

Value applied:  See hardwood inventory excel worksheet. 

Justification of choice of data or 

description of measurement methods and 

procedures applied: 

Chave et al 2005 equation for wet forest stands 

using diameter as the sole independent variable. 

Application to the project area was justified and 

validated in the original VCS PD. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Comments  

 

Data Unit / Parameter: Root Biomass Density 

Data unit: t d.m. ha-1  

Description: Allometric equation for predicting root biomass 
density as a function of aboveground biomass 
density. 

Source of data: Data resulting from the forest inventory. 

Value applied:  See hardwood inventory excel worksheet. 

Justification of choice of data or 

description of measurement methods and 

procedures applied: 

Cairns et al. 1997 is a widely accepted peer 

reviewed scientific publication.  

Cairns, M. A., S. Brown, E. H. Helmer, and G. A. 

Baumgardner. 1997. Root biomass allocation in 

the world’s upland forests. Oecologia 111, 1-11. 

 

Application to the project area was justified and 

validated in the original VCS PD. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Comments  

 

Data Unit / Parameter: COMF i 

Data unit: 
dimensionless 

Description: Combustion factor for stratum i 

Source of data: Derived from Table 2.6 of IPCC, 2006. 

Value applied:  0.45 
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Justification of choice of data or description 

of measurement methods and procedures 

applied: 

Value is for primary open tropical forest. 

Purpose of the data Calculation of baseline emissions  

Calculation of project emissions  

Comment None 

 

Data Unit / Parameter: Gg,i 

Data unit: 
kg t-1 dry matter burnt 

Description: Emission factor for stratum i for gas g 

Source of data: Derived from Table 2.5 of IPCC, 2006. 

Value applied:  G,N20 (kg/t d.m. 
burnt) 

G,CH4 (kg/t d.m. 
burnt) 

0.2 6.8 
 

Justification of choice of data or 

description of measurement methods and 

procedures applied: 

Default parameter from IPCC 

Purpose of the data Calculation of baseline emissions  

Calculation of project emissions 

Comment None 

 

3.2 Data and Parameters Monitored 

Data and parameters monitored include those listed in this section. Details on data and parameters 

monitored are provided below.  

Data Unit / Parameter: ΔCP,Def,i,t  

Data unit: t CO2-e 

Description: Net carbon stock change as a result of deforestation in the 

project case in the project area in stratum i at time t 

Source of data: Calculated 

Description of measurement 

methods and procedures to be 

applied: 

As this parameter was calculated rather than measured, no 

measurements methods are noted. 

Frequency of 

monitoring/recording: 

Every < 5 years 

Value applied:   Year ΔCP,DefPA,i,t 

2011 202.6 

2012 202.6 
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2013 202.6 

2014 202.6 

2015 202.6 
 

Monitoring equipment: None. 

QA/QC procedures to be 

applied: 

 

Neither QA/QC procedures nor calibration are relevant for 

this calculated parameter. 

Purpose of data Calculation of project emissions  

Calculation method: Equation 3, VMD0015 

Comments None 

 

Data Unit / Parameter: ΔCP,DistPA,i,t 

Data unit: t CO2-e 

Description: Net carbon stock change as a result of natural disturbance 

in the project case in the project area in stratum i at time t 

Source of data: Calculated 

Description of measurement 

methods and procedures to be 

applied: 

As this parameter was calculated rather than measured, no 

measurements methods are noted. 

Frequency of 

monitoring/recording: 

Every < 5 years 

Value applied:   Year ɲ/tΣ5ƛǎǘt!ΣƛΣǘ 

2011 0 

2012 

0 

2013 

0 

2014 

0 

2015 

0 

 

Monitoring equipment: None. 

QA/QC procedures to be 

applied: 

 

Neither QA/QC procedures nor calibration are relevant for 

this calculated parameter. 

Purpose of data Calculation of project emissions  

Calculation method: Equation 20, VMD0015 

Comments None 

 



                                   MONITORING REPORT: VCS Version 3   

 

 v3.4    

 
14 

Data Unit / Parameter: ADefPA,u,i,t 

Data unit: Ha 

Description: Area of recorded deforestation in the project area stratum i 

converted to land use u at time t 

Source of data: Monitored at each monitoring/verification event through the 

use of classified satellite imagery 

Description of measurement 

methods and procedures to be 

applied: 

Detailed procedures are provided below under monitoring 

plan description.  

Frequency of 

monitoring/recording: 

Every < 5 years 

Value applied:  

Year ADefPA,u,i,t (ha) 

2011 0.882 

2012 0.882 

2013 0.882 

2014 0.882 

2015 0.882 
 

Monitoring equipment: Imagery classification software, ArcGIS 

QA/QC procedures to be 

applied: 

 

Detailed procedures provided below under monitoring plan 

description 

Purpose of data Calculation of project emissions  

Calculation method: Not relevant 

Comments Annual areas derived as a constant rate from observed 

deforestation over the 2011-2015 period. 

 

Data Unit / Parameter: ADistPA,q,i,t 

Data unit: ha 

Description: Area impacted by natural disturbance in post-natural 

disturbance stratum q in stratum i, at time t 

Source of data: Monitored at each monitoring/verification event through the 

use of classified satellite imagery 

Description of measurement Detailed procedures provided below under monitoring plan 
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methods and procedures to be 

applied: 

description.  

Frequency of 

monitoring/recording: 

Every < 5 years 

Value applied:  

Year ADistPA,u,i,t (ha) 

2011 0 

2012 

0 

2013 

0 

2014 

0 

2015 

0 

 

Monitoring equipment: Imagery classification software, ArcGIS 

QA/QC procedures to be 

applied: 

 

Detailed procedures provided below under monitoring plan 

description 

Purpose of data Calculation of project emissions  

Calculation method: Not relevant 

Comments None 

 

Data Unit / Parameter: CBSL,i 

Data unit: t CO2-e ha-1 

Description: Carbon stock in all pools in the baseline case in 

stratum i 

Source of data: Estimated from forest carbon inventory. 

 

Description of measurement methods and 

procedures to be applied: 

Detailed procedures provided in monitoring plan 

description in the VCS PD Appendix A 

 

Frequency of monitoring/recording: Every < 10 years.  

Value applied:  229.7 t CO2e ha-1 
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Monitoring equipment: dbh tape, measuring tape, GPS, clinometer 

QA/QC procedures to be applied: 

 

Detailed procedures provided in the monitoring 

plan description in the VCS PD Appendix A 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions 

Calculation method: Application of allometric equations from Chave et 
al (2005) and Cairns et al. (1997) 

Comments None 

 

Data Unit / Parameter: ΔCpools,Def,u,i,t 

Data unit: t CO2-e ha-1 

Description: Net carbon stock changes in all pools in the 

project case in land use u in stratum i at time t 

Source of data: Calculated. 

Description of measurement methods and 

procedures to be applied: 

As this parameter was calculated rather than 

measured, no measurements methods are noted. 

Frequency of monitoring/recording: Every < 10 years.  

Value applied:  229.7 

Monitoring equipment: None. 

QA/QC procedures to be applied: 

 

Detailed procedures provided in the monitoring 

plan description in the VCS PD Appendix A 

Purpose of data Calculation of project emissions  

Calculation method: Equation 5, VMD0015 

Comments Conservatively assume zero stocks post 

deforestation. 

 

Data Unit / Parameter: Aburn,q,i,t. 

Data unit: ha 

Description: Area burnt in post-natural disturbance stratum q 

in stratum i, at time t; 

Source of data: See parameters ADistPA,q,i,t and ADefPA,u,i,t 

Description of measurement methods and 

procedures to be applied: 

Monitored as part of ADistPA,q,i,t and ADefPA,u,i,t 

Frequency of monitoring/recording: Every < 5 years 

Value applied:  Year Aburn,q,i,t 
(ha) 
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2011 0.9 

2012 0.9 

2013 0.9 

2014 0.9 

2015 0.9 
 

Monitoring equipment: None. 

QA/QC procedures to be applied: 

 

Detailed procedures provided below under 

monitoring plan description 

Purpose of data Calculation of project emissions  

Calculation method: Aburn,q,i,t.= ADistPA,q,i,t (area burned in natural 

disturbance) + ADefPA,u,i,t (area deforestation in 

project ex post)  

Comments Conservatively assume that all deforested are 

subject to burning. 

 

Data Unit / Parameter: dbh 

Data unit: cm 

Description: diameter at breast height 

Source of data: Monitored during the course of each forest 

inventory 

Description of measurement methods and 

procedures to be applied: 

Detailed procedures provided below in the 

monitoring plan description in the VCS PD 

Appendix A 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  See hardwood inventory excel sheet. 

Monitoring equipment: dbh tape, measuring tape 

QA/QC procedures to be applied: 

 

Detailed procedures are provided in the 

monitoring plan description in the VCS PD 

Appendix A. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Not relevant 

Comments None 

 

Data Unit / Parameter: H 

Data unit: m 

Description: Height of tree 
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Source of data: Monitored during the course of each forest 

inventory 

Description of measurement methods and 

procedures to be applied: 

Detailed procedures provided in the monitoring 

plan description in the VCS PD Appendix A 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  See hardwood inventory excel sheet. 

Monitoring equipment: measuring tape, clinometer 

QA/QC procedures to be applied: 

 

Detailed procedures are provided in the 

monitoring plan description in the VCS PD 

Appendix A. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Not relevant 

Comments Height is only measured on palms 

 

Data Unit / Parameter: UP,SS,i,pool# 

Data unit: % 

Description: Percentage uncertainty (expressed as 95% 

confidence interval as a percentage of the mean 

where appropriate) for carbon stocks and 

greenhouse gas sources in the with-project case 

(1,2…n represent different carbon pools and/or 

GHG sources) 

Source of data: Calculations arising from field measurement data 

Description of measurement methods and 

procedures to be applied: 

Uncertainty in pools derived from field 

measurement with 95% confidence interval 

calculated as the standard error of the averaged 

plot measurements in each stratum multiplied by 

the t value for the 95% confidence level. 

Frequency of monitoring/recording: Monitored at least once every 10 years (on re-

measurement of forest carbon stocks) 

Value applied:  Same as UBSL,SS,i,pool# values below. 

Monitoring equipment: None 
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QA/QC procedures to be applied: 

 

Neither QA/QC procedures nor calibration are 

relevant for this calculated parameter. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Not relevant 

Comments None 

 

Data Unit / Parameter: ΔCBSL-REDD,t 

Data unit: t CO2-e 

Description: Net GHG emissions in the baseline scenario 

Source of data: Calculated 

 

Description of measurement 

methods and procedures to 

be applied: 

As this parameter was calculated rather than measured, no 

measurements methods are noted. 

Frequency of 

monitoring/recording: 

Every < 10 years.  

Value applied:  

Year 

ɲCBSL-

REDD,t 

2011 
      23,284  

2012 
      35,950  

2013 
      48,520  

2014 
      16,252  

2015 
          712 

 

Monitoring equipment: None 

QA/QC procedures to be 

applied: 

 

Neither QA/QC procedures nor calibration are relevant for this 

calculated parameter. 

Purpose of data Calculation of uncertainty 

Calculation method: Not relevant 

Comments None 
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Data Unit / Parameter: UBSL,SS,i 

Data unit: % 

Description: Percentage uncertainty in the combined carbon stocks and 

greenhouse gas sources in stratum i in the baseline case 

Source of data: Calculated 

 

Description of measurement 

methods and procedures to 

be applied: 

As this parameter was calculated rather than measured, no 

measurements methods are noted. 

Frequency of 

monitoring/recording: 

Every < 10 years.  

Value applied:  

Year 

UncertaintyBSL,SS 

2011 25.33% 

2012 25.33% 

2013 25.33% 

2014 25.33% 

2015 25.33% 
 

Monitoring equipment: None 

QA/QC procedures to be 

applied: 

 

Neither QA/QC procedures nor calibration are relevant for this 

calculated parameter. 

Purpose of data Calculation of net emission reductions 

Calculation method: See equation 4 in the X-UNC module. 

Comments Note that only one pool (above- and belowground biomass) 

and one stratum are accounted, thus no propagation of errors 

across pools and strata. 

 

Data Unit / Parameter: Bi,t 

Data unit: tonnes d. m. ha-1 

Description: Average aboveground biomass stock before burning 

stratum i, time t 

Source of data: Calculated using forest inventory data 

Description of measurement methods 

and procedures to be applied: 

Detailed forest inventory procedures are provided in 

Appendix A of the VCS PD. 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  Year B,i,t (t 
d.m./ha) 
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2011 103.2 

2012 103.2 

2013 103.2 

2014 103.2 

2015 103.2 
 

Monitoring equipment: None 

QA/QC procedures to be applied: 

 

Detailed procedures are provided in the monitoring 

plan description in the VCS PD Appendix A. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Use equations as stated in the forest inventory, 

applying allometric equation from Chave et al (2005)  

Comments None. 

 

Data Unit / Parameter: AGB 

Data unit: tonnes d. m. ha-1 

Description: Aboveground biomass density 

Source of data: Calculated using forest inventory data 

Description of measurement methods and 

procedures to be applied: 

Detailed forest inventory procedures are provided 

in Appendix A of the VCS PD. 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  Plot level values can be found in the hardwood 

inventory Excel worksheet 

Monitoring equipment: None 

QA/QC procedures to be applied: 

 

Detailed procedures are provided in the 

monitoring plan description in the VCS PD 

Appendix A. 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Apply equation from Chave et al (2005) 

Comments None 

 

Data Unit / Parameter: Asp 

Data unit: ha  

Description: Area of sample plots in ha  

 

Source of data: Recording and archiving of number and size of 
sample plots  
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Description of measurement methods 

and procedures to be applied: 

Detailed forest inventory procedures are provided in 

Appendix A of the VCS PD. 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  Nested circular plots with areas of: 

Area expansion factors       m^2  ha 

  4 meter radius 50.27 0.00503 

  14 meter radius 615.75 0.06158 

  20 meter radius 1256.64 0.12566 
 

Monitoring equipment: Measuring tape 

QA/QC procedures to be applied: 

 

Detailed procedures provided in the monitoring plan 

description in the VCS PD Appendix A 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: Not relevant 

Comments None 

 

Data Unit / Parameter: CP,Dist,q,i 

Data unit: t CO2-e ha-1  

Description: Carbon stock in all pools in post-natural 

disturbance q in baseline stratum i 

Source of data: Monitored  

Description of measurement methods and 

procedures to be applied: 

Detailed procedures provided Appendix A of the 

VCS PD. 

Frequency of monitoring/recording: Prior to each verification event and at least every 

5 years. 

Value applied:  0 

Monitoring equipment: dbh tape, measuring tape, GPS, clinometer 

QA/QC procedures to be applied: 

 

Detailed procedures provided in the monitoring 

plan description in the VCS PD Appendix A 

Purpose of data Calculation of project emissions  

Calculation method: Apply equation used in the forest inventory 

(Chave et al 2005 and Cairns et al 1997).  

 

Comments Alternatively, it can be conservatively assumed 

that post-natural disturbance live vegetation pool 

is equal to zero. 
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Data Unit / Parameter: Ai 

Data unit: ha  

Description: Total area of stratum i  
 

 

Source of data: GIS coverages  
 

Description of measurement methods and 

procedures to be applied: 

N/A 

Frequency of monitoring/recording: Not monitored – the project area is not stratified, 

thus the area of stratum i is the same as the 

project area, which is fixed for the project 

crediting period. 

Value applied:  3,980 ha 

Monitoring equipment: ArcGIS 

QA/QC procedures to be applied: 

 

None 

Purpose of data Calculation of baseline emissions  

Calculation of project emissions  

Calculation method: N/A 

Comments Not monitored – the project area is not stratified, 

thus the area of stratum i is the same as the 

project area, which is fixed for the project 

crediting period. 

 

Data Unit / Parameter: AAplanned,i,t 

Data unit: ha 

Description: Annual area of baseline planned deforestation for 

stratum i at time t 

Source of data: Calculated in the VCS PD 

Description of measurement methods and 

procedures to be applied: 

N/A 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  Year AAplanned,i,t 

2011 429.1 

2012 429.1 

2013 429.1 

2014 118.2 

2015 0.0 
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Monitoring equipment: N/A 

QA/QC procedures to be applied: 

 

N/A 

Purpose of data Calculation of baseline emissions  

 

Calculation method: Uses Equation 3 in BL-PL 

 

Comments None 

 

Data Unit / Parameter: Aplanned,i 

Data unit: ha 

Description: Total area of planned deforestation over the 

baseline period for stratum i 

Source of data: Not monitored  

 

Description of measurement methods and 

procedures to be applied: 

None 

Frequency of monitoring/recording: Every < 10 years 

Value applied:  3,980 ha for the first 10-year baseline period. 

0 ha for the second 10-year baseline period. 

Monitoring equipment: None 

QA/QC procedures to be applied: 

 

None 

Purpose of data Calculation of baseline emissions  

 

Calculation method: N/A 

 

Comments This is the total project area. 

 

3.3 Monitoring Plan 

The monitoring plan has been developed to conform with module VMD0015 of the REDD Methodological 

Module, “Methods for monitoring of greenhouse gas emissions and removals (M-MON).” This section 

focuses on establishing procedures for monitoring deforestation, natural disturbance and project 

emissions ex-post in the project area.  

No commercial harvest of timber occurs in the with-project case, degradation due to harvest of timber will 

not be monitored, thus parameter ΔCP,SelLog,i,t is set to 0. 
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Estimation of Ex-Post Net Carbon Stock Changes and Greenhouse Gas Emissions  

Ex-post net carbon stock changes and greenhouse gas emissions are calculated after monitoring: 

¶ The net carbon stock change as a result of deforestation in the project area;  

¶ The net carbon stock change as a result of natural disturbance in the project area; and  

¶ The greenhouse gas emissions as a result of deforestation and degradation activities within the 

project area. 

Monitoring Deforestation and Natural Disturbance 

Forest cover change due to deforestation and natural disturbance is monitored through periodic 

assessment of classified satellite imagery covering the project area. Emissions (ΔCP,Def,i,t and ΔCP,DistPA,i,t 

for deforestation and natural disturbance, respectively) are estimated by multiplying areas ADefPA,u,i,t and 

ADistPA,q,i,t,, for deforestation and natural disturbance, respectively, by average forest carbon stock per unit 

area. Stock estimates from the initial field inventory completed in 2011, are valid for 10 years (per 

VM0007) to 2021. Table 3.3.1 shows the data and parameters monitored. 

Table 3.3.1 Data and Parameters for Monitoring Deforestation and Natural Disturbance.  

Parameter Description Units 

Source/ 

Justification of 

Choice of Data or 

Description of 

Measurement 

Methods 

ΔCP,Def,i,t Net carbon stock change as a result 

of deforestation in the project case 

in the project area in stratum i at 

time t 

t CO2e Calculated 

ΔCP,DistPA,i,t Net carbon stock change as a result 

of natural disturbance in the project 

case in the project area in stratum i 

at time t 

t CO2e Calculated 

ADefPA,u,i,t Area of recorded deforestation in 

the project area stratum i converted 

to land use u at time t 

Ha Monitored for each 

verification event 

ADistPA,q,i,t Area impacted by natural 

disturbance in post-natural 

disturbance stratum q in stratum i, 

at time t 

Ha Monitored for each 

verification event 

CBSL,i Carbon stock in all pools in the 

baseline case in stratum i 

 t CO2e ha-1 Estimated from the 

forest carbon 

inventory 



                                   MONITORING REPORT: VCS Version 3   

 

 v3.4    

 
26 

Changes in forest cover (ADefPA,u,i,t and ADistPA,q,i,t) will be monitored using classified Landsat data. 

Deforestation and natural disturbance will be distinguished using ancillary data which may include but is 

not limited to high resolution imagery, information from local land managers, etc. 

The project area as set in the PD, will serve as the initial “forest cover benchmark map” against which 

changes in forest cover will be assessed over the interval of the first monitoring period. For subsequent 

monitoring periods, change in forest cover will be assessed against the preceding classified forest cover 

map marking the beginning of the monitoring interval. Thus, the forest benchmark map is updated at each 

monitoring event. 

 

Monitoring Project GHG Emissions 

With-project GHG emissions are calculated as the sum of emission from fossil fuel combustion (EFC,i,t) + 

non-CO2 emissions due to biomass burning (EBiomassBurn,i,t) + direct N2O emissions as a result of 

nitrogen application (N2Odirect-N,i,t.). As stipulated in the methodology, fossil fuel combustion in all 

situations is an optional emission source. Further, no nitrogen is applied on cleared fields in the with-

project case and hence project GHG emissions are limited to EBiomassBurn and are calculated using the 

VMD0013, “Estimation of greenhouse gas emissions from biomass burning (E-BB)” of the VM0007 

Methodology.  

Non CO2 emissions from biomass burning in the project case include emissions from burning associated 

with deforestation and burning associated with natural disturbance, i.e. forest fire. It will be conservatively 

assumed that the total area burnt via deforestation is equal to the area deforested, ADefPA,u,i,t. Thus, 

the area used when calculating E-BB is equal to Aburn,i,t. (area burnt) = Aburn,q,i,t. (area burnt in natural 

disturbance) + ADefPA,u,i,t (area deforested). 

Table 3.3.2 Data and Parameters for Monitoring Emissions from Biomass Burning.  

Parameter Description Units Source/ Justification of 

Choice of Data or 

Description of 

Measurement Methods 

E BiomassBurn,t Greenhouse emissions 

due to biomass 

burning as part of 

deforestation activities 

in stratum i in year t 

tCO2e of each GHG 

(CH4, N2O) 

Calculated 

Aburn,i,t Area burnt for stratum i 

at time t 

Ha Monitored for each 

verification event 

Bi,t Average aboveground 

biomass stock before 

burning stratum i, time 

t 

tonnes d. m. ha-1 Conservatively assumed to 

be the carbon stock in all 

pools in the baseline case 

(CBSL,i). 
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COMF i Combustion factor for 

stratum i; 

dimensionless 

dimensionless 0.45 for primary open 

tropical forest. Derived 

from Table 2.6 of IPCC, 

2006. 

Gg,i Emission factor for 

stratum i for gas g 

kg t-1 dry matter burnt GCH4 = 6.8 g kg-1 and 

GN2O = 0.2 g kg-1. 

Derived from Table 2.5 of 

IPCC, 2006. 

GWPg Global warming 

potential for gas g 

t CO2/t gas g Default values from IPCC 

SAR: CH4 = 21; N2O = 

310). 

 

Monitoring of Leakage Carbon Stock Changes and Greenhouse Gas Emissions  

One source of leakage will be monitored: activity-shifting leakage driven by market commodities 

(Approach 2 in VM0007 module LK-ASP, consistent with the approach used in the previous monitoring 

period); Approach 1 cannot be employed because no data are available on historic and with-project rates 

of deforestation by citrus growers in Belize.  

 

Leakage emissions are calculated based on baseline emission values determined ex ante. The proportion 

of available areas that are forested is monitored, preferentially referencing the most recent national land 

cover area data reported in the FAO Global Forest Resources Assessment (GFRA) Belize country 

reports. 

 

Monitoring of Actual Carbon Stock Changes and Greenhouse Gas Emissions 

Forest carbon stock estimates will be derived from field measurements less than or equal to 10 years old. 

Aboveground and belowground live tree and dead wood stocks will be re-assessed on or before 2021. 

Detailed measurement and monitoring procedures are provided in the monitoring plan description in the 

VCS PD Appendix A. 

 

 

Table 3.3.3 Data and Parameters for Monitoring Carbon Stocks Changes and GHG Emissions. 

Parameter Description Units 

Source/ 

Justification of 

Choice of Data or 

Description of 

Measurement 

Methods 

ΔCAB_tree,i  

 

Baseline carbon stock change in 

aboveground tree biomass in 

stratum i 

t CO2-e ha-1 

 

Estimated from the 

forest carbon 

inventory 



                                   MONITORING REPORT: VCS Version 3   

 

 v3.4    

 
28 

ΔCBB_tree,i  Baseline carbon stock change in 

belowground tree biomass in 

stratum i 

t CO2-e ha-1 

 

Estimated from the 

forest carbon 

inventory 

Revision of the Baseline  

The baseline will be revised every 10 years from the project start date. As the entire project area will have 

been deforested during the initial baseline period, no new areas will be deforested post 2014 in the 

baseline. From 2015 onward, the baseline is therefore limited to emissions from fertilizer application in 

citrus plantations established post-deforestation in the initial baseline period.  

Table 3.3.4 Data and Parameters for Revising the Baseline.  

Parameter Description Units 

Source/ 

Justification of 

Choice of Data or 

Description of 

Measurement 

Methods 

ΔCBSL,planned Net greenhouse gas emissions in 

the baseline from planned 

deforestation 

t CO2e Calculated every 10 

years 

ΔCBSL,i,t Net carbon stock changes in all 

pools in the baseline stratum i at 

time t 

t CO2-e Calculated every 10 

years 

GHGBSL-E,i,t Greenhouse gas emissions as a 

result of deforestation activities 

within the project boundary in the 

baseline stratum i during project 

year t 

t CO2-e year-1 Calculated every 10 

years 

AAplanned,i,t,  Annual area of baseline planned 

deforestation for stratum i at time t 

ha Calculated every 10 

years 

ΔCstocks,i  Baseline carbon stock change in 

stocks in stratum i 

t CO2-e ha-1 Estimated from the 

forest carbon 

inventory. 

 

Quality Assurance/Quality Control and Data Archiving Procedures 

The monitoring protocol (VCS PD Appendix A) includes a quality assurance/quality control (QA/QC) 

component in strict procedures established for field data collection. QA/QC procedures for remote 

sensing imagery processing and classification are detailed in Section 5 below. All project data and 

analyses will be archived and maintained through at least two years beyond the end of the project 
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crediting period, under the responsibility of Kissito Healthcare and Forest Carbon Offsets LLC. 

Furthermore, many project documents (e.g., VCS Project Description, Monitoring Reports, CCBA Project 

Design Document, and Validation and Verification Reports) are publicly available and stored on the VCS 

Project Database. 

 

4 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS  

4.1 Baseline Emissions  

Emissions for the baseline, through the end of the first 10-year baseline period, are detailed in Table 4.1.1 

below, derived from the VCS PD. 

Table 4.1.1. Baseline emissions in the project area, through the end of the first 10-year baseline period. 

Year ΔCBSL,planned 
(tCO2e) 

2011 23,284 

2012 35,950 

2013 48,520 

2014 16,252 

 

Revision of the baseline  

The baseline has been revised to estimate emissions for the period from January 1, 2015 to December 

31, 2024 (project years 2015-2024). Because the entire project area is deforested in the first 10-year 

baseline period, the deforestation rate in the baseline for this period is equal to zero. Baseline emissions 

in the period are limited to GHG emissions from fertilizer application in citrus plantations established post-

deforestation in the initial baseline period. Emissions are calculated applying the CDM A/R 

Methodological tool “Estimation of direct nitrous oxide emission from nitrogen fertilization (Version 01) 

and documented in the accompanying Excel workbook “BCEP Carbon Calcs 2015.xls” It is assumed that 

synthetic nitrogen fertilizer is applied in the baseline scenario from 2015-2024 at a low rate recommended 

by the Belize Citrus Growers Association (Tzul 20115) of 3.3 lbs of fertilizer (19Ȥ9Ȥ19)/tree/ year, and 

assume an average of 58 citrus trees per acre (50% of the 25’ * 15’ density recommended by Tucker et al 

19946). These rates correspond to an annual application of .21 metric tons of synthetic nitrogen 

fertilizer/ha in the baseline scenario. 

Table 4.1.2. Baseline emissions in project years 2015-2024. 

 

                                                           
5 Tzul, L.G. 2011. Citrus fertilization in Belize. Belize Citrus Growers Association. 
6 Tucker, D.P.H., Wheaton, T.A. and Muraro, R.P., 1994. Citrus tree spacing. University of Florida 
Cooperative Extension Service, Institute of Food and Agriculture Sciences, EDIS. 
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Years ΔCBSL,plannd  

tCO2e 

2015 712 

2016 712 

2017 712 

2018 712 

2019 712 

2020 712 

2021 712 

2022 712 

2023 712 

2024 712 

Total  7,120 

 

Baseline emissions for the 2011 to 2015 monitoring period are presented in Table 4.1.3 below (derived 

from the VCS PD through 2014, and from updated baseline detailed above). 

Table 4.1.3. Baseline emissions for the 2011-2015 monitoring period.  

 

Year 

ΔCBSL,plannd  

tCO2e 

2011 23,284 

2012 35,950 

2013 48,520 

2014 16,252 

2015 712 

Total 124,718 
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4.2 Project Emissions  

 

Deforestation 

Project emissions from deforestation are calculated as the total area deforested multiplied by the 

emission per unit area. 

Table 4.2.1: Parameters used to calculate ΔCP,DefPA,i,t 

ADefPA,u,i,t (ha) Area of recorded deforestation in the project area 
stratum i converted to land use u at time t; ha 

Calculated in 
imagery analysis 

ΔCpools,Def,u,i,t Net carbon stock changes in all pools in the project 
case in land use u in stratum i at time t; t CO2-e ha-1 

Calculated below 

 
The area deforested was derived from the 2015 Landsat classification (see Section 5 Additional 

Information, below) combined with the original project boundary (that was completely forested at the 

project start date, January 1, 2005 and at the end of the first monitoring period, December 31, 2010). The 

total area of observed deforestation in 2015, 4.41 ha, was divided equally across the five years of the 

monitoring period to derive annual estimates of with-project deforestation (Table 4.2.2). 

Table 4.2.2: Estimated ADefPA,u,i,t (ha) 

Year ADefPA,u,i,t (ha) 

2011 0.882 

2012 0.882 

2013 0.882 

2014 0.882 

2015 0.882 

Total 4.41 

 

Calculation of emission per unit area is equal to the difference between the stocks before and after 

deforestation. There are no indications of any commercial wood products recovery associated with the 

forest clearance process, and it is conservative to ignore wood products in the with-project case. 

Table 4.2.3: Parameters used to calculate ΔCpools,Def,u,i,t 

Parameter Description Calculation Value 

CBSL,i 
Carbon stock in all pools in 
the baseline case; t CO2-e 

ha-1  

Calculated in forest inventory 
(PD) 

229.7 
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CP,post,u,I 
Carbon stock in all pools in 

post-deforestation land use u 
in stratum i; t CO2-e ha-1 

Conservatively assumed to be 
zero 

0.0 

 

Table 4.2.4: Estimated ΔCP,DefPA,i,t 

Year ΔCP,DefPA,i,t 

2011 202.6 

2012 202.6 

2013 202.6 

2014 202.6 

2015 202.6 

Total 1,012.8 

Natural Disturbance  

No areas of natural disturbance could be distinguished (from anthropogenic deforestation, accounted for 

above) with remote sensing, and therefore ADistPA,q,i,t is assumed to be 0. Net carbon stock changes 

resulting from natural disturbance in the project area in the project case are reported to be zero (i.e., 

ΔCP,DistPA,i,t = 0). Further, in the classification process, no evidence of fire scars was detected, nor any 

evidence of fires in the project area during the monitoring period consulting data from the NASA FIRMS 

(Fire Information for Resource Management System7) system.  

GHG Emissions 

We assume that fire was used in forest clearing activities detected during the monitoring period, and N2O 

and CH4 emissions from biomass burning have been accounted for. Emissions from biomass burning 

(EBB) were calculated as the product of the area deforested, the aboveground carbon stocks, a 

combustion factor, a GHG emission factor, and the global warming potential. It was conservatively 

assumed that Aburn,i,t = ADefPA,u,i,t (i.e., all areas deforested in the project area were burnt).  

Table 4.2.5 Estimated N2O emissions from biomass burning in the project scenario. 

Year Aburn,i,t 
(ha) 

B,i,t (t 
d.m./ha) 

COMF G,N20 (kg/t 
d.m. burnt) 

GWP,N20 (t 
CO2/t gas 

g) 

E-N2O 
BiomassBurn 

(tCO2e) 

2011 0.9 103.2 0.45 0.2 310.0 2.5 

2012 0.9 103.2 0.45 0.2 310.0 2.5 

2013 0.9 103.2 0.45 0.2 310.0 2.5 

2014 0.9 103.2 0.45 0.2 310.0 2.5 

                                                           
7 https://fir ms.modaps.eosdis.nasa.gov/  

https://firms.modaps.eosdis.nasa.gov/
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2015 0.9 103.2 0.45 0.2 310.0 2.5 

Total 4.4         12.7 

 

Table 4.2.6 Estimated CH4 emissions from biomass burning in the project scenario. 

Year Aburn,i,t 
(ha) 

B,i,t (t d.m. 
/ha) 

COMF G,CH4 (kg/t 
d.m. burnt) 

GWP,CH4 (t 
CO2/t gas 

g) 

E-CH4 
BiomassBurn 

(tCO2e) 

2011 0.9 103.2 0.45 6.8 21.0 5.8 

2012 0.9 103.2 0.45 6.8 21.0 5.8 

2013 0.9 103.2 0.45 6.8 21.0 5.8 

2014 0.9 103.2 0.45 6.8 21.0 5.8 

2015 0.9 103.2 0.45 6.8 21.0 5.8 

Total 4.4         29.2 

 

Table 4.2.7 Estimated total GHG emissions from biomass burning in the project scenario. 

Year E-N2O 
BiomassBurn 

(tCO2e) 

E-CH4 
BiomassBurn 

(tCO2e) E-Biomass 
Burning 
(tCO2e) 

GHGP-E,i,t 
(t CO2-e) 

2011 2.5 5.8 8.4 8.4 
2012 2.5 5.8 8.4 8.4 
2013 2.5 5.8 8.4 8.4 
2014 2.5 5.8 8.4 8.4 
2015 2.5 5.8 8.4 8.4 
Total 12.7 29.2 41.9 41.9 

 

Degradation 

Net carbon stock change accounted as a result of degradation in the project area (ΔCP,Deg,i,t) is limited to 

potential emissions resulting from degradation due to illegal logging (ΔCP,DegW). No commercial logging 

occurs in the with-project case (i.e., ΔCP,SelLog,i,t is equal to zero).  

While illegal logging was determined ex ante to be insignificant using the VM0007 tool T-SIG and 

excluded as an accounted source for the project lifetime (original VCS PD and analysis presented in 

response to validation finding 2011.8, 01/11/2011), an independent analysis with current data was 

conducted to assess the potential magnitude of this source of emissions during the 2011-2015 monitoring 

period. 

Using census data for communities bordering the project area, inferring average annual rates of 

household fuelwood consumption in Belize based on census data and UN energy statistics, and applying 

conservative assumptions, an upper bound of potential emissions from degradation was estimated. 
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There are two communities bordering the BCEP that could potentially source fuelwood from inside the 

project area: Indian Creek, with a population of 134 households (721 persons) and Golden Stream, with a 

population of 52 households (349 persons) (population data sourced from: Belize Population and Housing 

Census Country Report 2010, Statistical Institute of Belize 2013). Note that there is a third community 

bordering the southwestern part of the project area, the Pine Ridge Mennonite Community, however this 

non-mechanized Mennonite community is small, insular and strictly confines its activities to within its own 

borders. In the Toledo district of Belize, as of 2010, 51.2% of households used wood/charcoal as their 

main type of fuel for cooking (source: Belize Population and Housing Census Country Report 2010, 

Statistical Institute of Belize 2013). Thus, we estimate that the population potentially sourcing fuelwood 

from within the project area is ~95 households. 

Explicit data on household fuelwood consumption rates in Belize are not available, however, an average 

annual consumption rate of 2.5 cubic meters per household, for households using fuelwood as their main 

source of cooking fuel, was inferred from estimated # of households using woodfuel in Belize in 2010, 

~47,723 (= total of 322,453 households in Belize in 2010 and 14.8% households using wood/charcoal for 

cooking fuel in Belize in 2010; source: Belize Population and Housing Census Country Report 2010, 

Statistical Institute of Belize 2013), and national consumption of fuelwood in 2012, 121,000 cubic meters 

(latest value available, source: UN Statistics Division Energy Statistics Database, 20158). 

We assume all aboveground biomass is recovered for use as fuelwood, including bark, crown and 

branches and estimate total above and belowground biomass represented by estimated annual 

consumption by the Golden Stream and Indian Creek communities (= 2.5 m^3 per household * 95 

households = 241 m^3/year), applying mean specific gravity of 0.625 and mean ratio 

belowground:aboveground biomass of 0.23 (both values sourced from the validated analysis of the 2011 

inventory of the project area; root:shoot ratio represents the average applying the Cairns et al 1997 

equation). Total potential emissions from fuelwood extraction by these communities are estimated to be 

1,698 t CO2e over the 5-year monitoring period; emissions are accounted as corresponding above- and 

belowground biomass stock change (i.e. the same pools/sources that would be accounted using equation 

8 of VM0007 module M-MON to estimate emissions from degradation through extraction of trees for 

fuelwood and charcoal). 

Even conservatively, and unrealistically, assuming that all volumes consumed by these communities are 

collected from within the project area and that all wood used for fuelwood is sourced by cutting live trees, 

this upper bound of potential emissions from degradation represents only 1.9% of net GHG benefits for 

the 2011-2015 monitoring period. Using the T-SIG tool, potential degradation emissions (1,698 t CO2e) 

are determined to be de minimis because they are less than five percent of the total net GHG benefits 

generated during the same monitoring period (87,407 t CO2), and thus are not accounted in net GHG 

benefit calculations. The net carbon stock change as a result of degradation in the project area (ΔCP,Deg,i,t) 

is therefore set to zero for the 2011-2015 monitoring period. 

 

Forest Growth and Sequestration  

                                                           
8 https://knoema.com/UNSDESD2015/un-statistics-division-energy-statistics-database-

2015?location=1000210-belize  

https://knoema.com/UNSDESD2015/un-statistics-division-energy-statistics-database-2015?location=1000210-belize
https://knoema.com/UNSDESD2015/un-statistics-division-energy-statistics-database-2015?location=1000210-belize
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As stated in the project document, it is conservative to exclude forest growth and sequestration during the 

project, hence the parameter ΔCP,Enh,i,t has been set to zero. 

 

Net project emissions 

Net project emissions within the project area calculated in Table 4.2.8 for the 2011 to 2015 monitoring 

period.
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Table 4.2.8: Net project emissions in the project area ΔCP (t CO2-e)  

Parameter Net carbon stock 
change as a result 
of deforestation in 
the project area in 
the project 
case in stratum i at 
time t; 

Net carbon stock 
change as a result 
of degradation in 
the project area in 
the project case 
in stratum i at time 
t; 

Net carbon stock 
change as a result 
of natural 
disturbance in the 
project area in the 
project case in 
stratum i at time t 

Greenhouse gas 
emissions as a 
result of 
deforestation and 
degradation 
activities within 
the project area in 
the project case in 
stratum i in year t; 

Net carbon stock 
change as a result 
of forest growth 
and sequestration 
during the project 
in areas projected 
to be deforested in 
the baseline2 in 
stratum i at time t; 

Net greenhouse 
gas emissions 
within the project 
area under the 
project scenario 

Units t CO2-e t CO2-e t CO2-e t CO2-e t CO2-e t CO2-e 

Year ΔCP,DefPA,i,t ΔCP,Deg,i,t ΔCP,DistPA,i,t GHGP-E,i,t ΔCP,Enh,i,t ΔCP 

2011 202.6 0 0.0 

8.4 
0 211.0 

2012 202.6 0 0.0 8.4 0 211.0 

2013 202.6 0 0.0 8.4 0 211.0 

2014 202.6 0 0.0 8.4 0 211.0 

2015 202.6 0 0.0 8.4 0 211.0 

Total  1,012.8 0.0 0.0 41.9 0.0 1,054.8 
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4.3 Leakage  

Leakage from the project activity is limited to activity shifting leakage. As no commercial timber harvest 

occurs as part of the baseline deforestation (conversion of native forest to citrus plantations) activity, 

parameter ∆CLK-ME is set to zero. 

Activity shifting leakage due to displacement of citrus plantation establishment activities was assessed 

per the table below from 2011 through 2014, applying version 1.0 of module LK-ASP. Note that for 2015 

onwards, version 1.2 of module LK-ASP, which references total emissions in the baseline, ΔCBSL,planned 

(not only stock change, ɲCBSL,i, as in version 1.0) and adds a leakage management adjustment factor 

term, LKMAF, here conservatively assumed to be 1. A leakage factor, LKCP-ME, of 0.4, derived in the original 

VCS PD, assuming that average productivity of alternative lands does not differ from that of the project 

area by more than +/-15%. The proportion of available areas that are forested, PFc, is estimated to be 

80.6% through the monitoring period 2011 to 2015, based on 2010 area data for Belize referenced from 

the FAO GFRA 2015 Belize Country Report (note that the total available area excludes wetland, urban, 

agriculture, forest plantations and mangrove as being unsuitable or already under productive use). 

Table 4.3.1. Estimate of activity shifting leakage due to displacement citrus plantations, 2011 to 2014. 

 ΔCBSL,i 

tCO2e 

 

PF LKCP-ME ∆CLK-

AS,planned 

(t CO2) 

2011 
19,998.9 

80.6% 0.4 
      6,446.1  

2012 32,415.9 80.6% 0.4     10,448.3  

2013 44,725.2 80.6% 0.4     14,415.8  

2014 14,635.3 80.6% 0.4       4,717.3  

 

Table 4.3.2. Estimate of activity shifting leakage due to displacement of emissions from citrus plantations, 

2015. 

 ΔCBSL,planned 

tCO2e 

 

PF LKCP-ME LKMAF ∆CLK-

AS,planned 

(t CO2) 

2015 
712 

80.6% 0.4 1 
229.5 

Total leakage for the monitoring period is presented in Table 4.3.3 below. 

Table 4.3.3. Estimate of total leakage. 
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Year 

∆CLK-

AS,planned ∆CLK-ME ΔCLK 

2011 6,446.1 0 6,446.1 

2012 
10,448.3 

0 
10,448.3 

2013 
14,415.8 

0 
14,415.8 

2014 
4,717.3 

0 
4,717.3 

2015 229.5 0 229.5 

 

 

4.4 Net GHG Emission Reductions and Removals 

Uncertainty was assessed applying module X-UNC. 

Uncertainty in the baseline rate, parameter UncertaintyBSL,RATE, is equal to 7.43% for the first 10-year 

baseline period, as documented in the original VCS PD. For the subsequent 10-year baseline period, no 

deforestation occurs and parameter UncertaintyBSL,RATE, is equal to 0%.   

Total uncertainty in carbon stocks (parameter UncertaintyBSL,SS) is equal to the 95% confidence interval as 

a percent of the mean, 25.33%, calculated from the 2011 forest carbon inventory.  

As stated in the uncertainty module “where no ex post (re-)measurements of carbon pools or GHG 

sources have been made, i.e. uncertainty from these sources is already included in UncertaintyREDD_BSL,t*, 

uncertainty in the with-project scenario, UncertaintyREDD_WPS,t*, is set equal to zero. No ex post 

measurements of carbon pools or GHG sources have occurred as of the end of the current monitoring 

period. 

Results of overall uncertainty calculations are presented below in Table 4.4.1.  
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Table 4.4.1. Summary of uncertainty calculations. 

X-UNC 
Equation 
Number 

4 1 6       15   16 

Year 

UncertaintyB

SL,SS 
UncertaintyB

SL,RATE,  
UncertaintyR
EDD_BSL,t* 

UncertaintyR
EDD_WPS,t* 

ΔCBSL-
REDD,t 

ΔCWPS-
REDD,t 

NERREDD+ERR

OR,t* 
Adjustment 

factor 
Adjusted 

NER REDD+ 

2011 25.33% 7.43% 26.39% 0.00%       23,284         211  26.16% 89%       14,772  

2012 25.33% 7.43% 26.39% 0.00%       35,950         211  26.24% 89%       22,449  

2013 25.33% 7.43% 26.39% 0.00%       48,520         211  26.28% 89%       30,071  

2014 25.33% 7.43% 26.39% 0.00%       16,252         211  26.05% 89%       10,072  

2015 
25.33% 

0.0% 
25.33% 0.00%           712        211  

19.54% 95%           259  
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Estimates of GHG credits eligible for issuance as VCUs were calculated in Table 4.10, below; where  

Estimated GHG emission reduction credits =  

Baseline emissions minus  

Project emissions minus 

Leakage minus 

Non-permanence Risk Buffer withholding (calculated as a percent of net change in carbon stocks 

prior to deduction of leakage) 

Table 4.4.2. Estimate of Net Emission Reduction Credits. Values in this table have been rounded to the 

nearest whole number. 

Years 

Baseline 
emissions 

or 
removals 
(tCO2e) 

Project 
emissions 

or 
removals 
(tCO2e) 

Leakage 
emissions 

(tCO2e) 

Risk 
buffer 
(%) 

Deductions 
for AFOLU 

pooled 
buffer 

account 
(tCO2e) 

Net GHG 
emission 

reductions 
or 

removals 
issued as 

VCUs 
(tCO2e) 

2011 23,284 211 6,446 16% 3,692 11,080 

2012 35,950 211 10,448 16% 5,718 16,731 

2013 48,520 211 14,416 16% 7,729 22,341 

2014 16,252 211 4,717 16% 2,567 7,505 

2015 712 211 229 16% 80 179 

Total 124,718 1,055 36,256   19,786 57,837 
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5  ADDITIONAL INFORMATION : Interpretation and classification of imagery  

 
Landsat imagery 

 

Landsat imagery covering the project area was obtained from USGS EarthExplorer (path 19 row 49) 

Landsat 8 OLI imagery was available for the monitoring period.  To overcome cloud cover and shadow 

problems, the best available images from as close as possible to the end of the monitoring period were 

obtained, classified and combined through a post-classification concatenation procedure. These images 

are detailed in table 5.1. 

Table 5.1. Images that were used in the final classification 

 Landsat Path  19 Row 49 

Date Image ID Cloud Cover 

11/1/2015 LC80190492015305LGN00 2.92 

 9/14 /2015 LC80190492015257LGN00 27.2 

8/31/2016 LC80190492016244LGN00 9.56 

  

Pre-processing 

When using Landsat 8 data, imagery can be obtained from Earth Resource Observation Systems - EROS 

with multiple pre-processing steps completed. These processing steps are summarized below and more 

detail information can be found from NASA9. 

The 1G product available to users is both radiometrically and geometrically corrected. The correction 

algorithms employed model the spacecraft and sensor using data generated by onboard computers 

during imaging events and ground control points and a digital elevation model are also used to improve 

the overall geometric fidelity. The geometric correction process utilizes both ground control points (GCP) 

and digital elevation models (DEM) to attain absolute geodetic accuracy. The WGS84 ellipsoid is 

employed as the Earth model for the Universal Transverse Mercator (UTM) coordinate transformation. 

Associated with the UTM projection is a unique set of projection parameters that flow from the USGS 

General Cartographic Transformation Package. The end result is a geometrically rectified product free 

from distortions related to the sensor (e.g., jitter, view angle effects), satellite (e.g., attitude deviations 

from nominal), and Earth (e.g., rotation, curvature, relief). 

 

When using Level 1G-processed imagery, geometric accuracy should be confirmed, but extra geo-

referencing steps are unnecessary.  

 

                                                           
9 http://landsathandbook.gsfc.nasa.gov/level/ 

http://landsathandbook.gsfc.nasa.gov/level/
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Processing 

Each image was processed using a hard classification technique.  Using a clustering technique all 

useable data were identified. Through this process, pixels are grouped according to their spectral 

similarities and are then identified to land cover classes. Therefore pixels with no data due to clouds and 

shadow can be removed.  For each image, the remaining data is processed to identify all forest and non-

forest clusters. Using known areas of forest, these cluster groups are identified and combined. The same 

process is conducted for non-forest clusters. Since the non-forest category also includes categories that 

can be difficult to separate, such as agroforestry, secondary forests, and swamp forest, a secondary 

classification step was used in cases when forest and non-forest could not be distinguished. When 

necessary, these areas were processed again through a secondary cluster analysis focused only on 

these categories, and resulted in further dividing confusion classes.  Through careful inspection of these 

new finely distinguished clusters, areas of non-forest were distinguished. This secondary classification 

was done for the best images available for each area (path/row). All areas that were identified as non-

forest through this process (agriculture & re-growth) were then aggregated. In a final processing step all 

forest and non-forest groups from each image are then combined.  

Post-processing 

After all areas of usable data were distinguished into forest and non-forest, a mode filtering procedure 

was used to align the classification as closely as possible with the DNA forest definition. A 3 pixel x 3 

pixel filter was used which increases the minimum mapping unit to 0.81 ha. (90m x 90m).  The result of 

this classification procedure is shown in Figure 5.1.  The categories assigned to areas outside of the 

Project Area were assigned according to the original designations as shown in Figure 5.2. 

Figure 5.1. 2015 Classification for Boden Creek Region 
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Figure 5.2. 2015 Classification for Boden Creek Property 

 

 

Quality Assurance/Quality Control 

To ensure consistency and quality results, all data sources and analytical procedures are documented 

and archived (detailed under data archiving above). 

Accuracy of the classification was assessed by comparing the classification with ground truth points and 

samples of high resolution imagery (Quickbird imagery/ Astirum ~5m resolution available on Google 

Earth).  All data collected from ground-truth points are recorded (including GPS coordinates and identified 

land-use class) and archived. Any sample points of high resolution imagery used to assess classification 

accuracy are also archived. Samples used to assess classification accuracy are well-distributed 

throughout the classification area (as far as is possible considering availability of high resolution imagery), 

with a minimum sampling intensity of 50 points each for the forest and non-forest classes. Distribution of 

all points is shown in Figure 5.3. 

Figure 5.3. Distribution of accuracy assessment points 
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All available high resolution 2015 imagery was used in this accuracy assessment.   The map above 

shows the distribution of points in the full classification area. The accuracy assessment point all fall within 

the classification area, although many are outside of the project area.  This is a conservative approach 

since the landscape surrounding the reference region represents very challenging herterogenous 

mixtures of forest and non-forest.  Overall classification accuracy was 98.8% Results of the accuracy 

assessment are in Table 5.2.  

Table 5.2. Classification accuracy assessment 2015 

Classification 

Land-use class as determined from 

ground-truth points 

Total 

Accuracy 

(%) 

Error of 

Commission 

(%) 

User’s 

accuracy 

Forest Non-forest 
(# correct/ 

row total) 

Forest 

43 0 43 100.0% 0.0%   

  

Non-forest 

1 41 42 97.6% 2.4% 
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Total 44 41 85     

Accuracy 

(%) 

97.7% 100.0%     

Overall 

Accuracy 

Producer’s 

accuracy 
98.8% 

(# correct/ 

column total) 
  

Error of 

Omission 

(%) 

2.3% 0.0%       
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APPENDICES 

APPENDIX A. VCS NON-PERMANENCE RISK REPORT 

A1.0 INTRODUCTION 

The risk analysis has been conducted in accordance with the VCS AFOLU Non-Permanence Risk Tool, 

dated 19 October 2016, version 3.3. This tool assesses a project’s internal risk, external risk, natural risk 

and mitigation measures which help to reduce risk. The risk ratings and supporting evidence are detailed 

in Section A1.1, A1.2, and A1.3, below. Letters in the risk factor column correspond to the risk factor 

explained in the VCS AFOLU Non-Permanence Risk Tool. 

A1.1 INTERNAL RISKS  

Project Management 

Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a) Not applicable. Tree planting is not a project activity for which GHG credits will be 
issued. 

0 

b) Ongoing enforcement is not required to prevent encroachment by outside actors.  
The project area is bordered on two sides with protected areas. Nonetheless, 
project activities involve protection of the property for the timeframe of the project 
through patrols. If needed, BCEP has the ability to obtain and enforce nationally 
recognized legal protection of the land.  
 

0 

c) Management team, BCEP, does include individuals with significant experience in all 
skills necessary to successfully undertake all project activities. 

0 

d) Local management team, BCEP, maintains a presence onsite. 0 

e) Forest Carbon Offsets LLC, agent of the project proponent, has proven capacity to 
design and successfully implement activities that are likely to ensure the longevity 
of carbon benefits (e.g., effectively managing protected areas).  
 
Also, the project proponents have access to forest carbon experts with 
TerraCarbon, who have collectively over 20 years of experience in AFOLU project 
design and implementation, carbon accounting and reporting. As of 2016, 
TerraCarbon has successfully validated and/or verified over 20 forest carbon 
projects under a variety of standards including VCS, ACR, CCBA, and ARB, and 
has provided technical advisory on a host of AFOLU carbon projects worldwide. 
TerraCarbon has successfully validated and verified numerous REDD projects 
under the VCS.   

-2 

f) There is no adaptive management plan in place. 0 

Total Project Management (PM) [as applicable, (a + b + c + d + e + f)] 

Total may be less than zero. 

-2 

 

Financial Viability 
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Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a-d) Project cash flow breakeven point is 4 years or less from the current risk 
assessment.  

0 

e-h) Project has secured 100% of funding needed to cover the total cash out before the 

project reaches breakeven (project is already breakeven). A longȤterm financial 

strategy is in place, including an endowment with annuityȤpaying investments 
covering implementation costs.  
 

0 

i) Project has available at least 50% of the total cash out before project reaches 
breakeven. Not applicable as project has already reached breakeven point. 

N/A 

Total Financial Viability (FV) [as applicable, ((a, b, c or d) + (e, f, g or h) + i)] 

Total may not be less than zero. 

0 

 

Opportunity Cost 

Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a The highest risk rating has been chosen as the NPV from the most profitable 
alternative land use activity (citrus production) is expected to be at least 100% 
more than that associated with project activities. An NPV analysis is not 
required as the chosen risk rating is the highest and most conservative. 

8 

b-d) Not applicable. 0 

e-f) Not applicable. 0 

g) None of the project proponents are a non-profit organization. 0 

h-i) Not applicable. 0 

Total Opportunity Cost (OC) [as applicable, (a, b, c, d, e or f) + (g or h)] 

Total may not be less than 0. 

8 

 

Project Longevity 

a)    

b) BCEP has signed affidavit legally binding agency agreement with FCO 
attesting to its intent to keep the project area under forest conservation for 
30 years from the project start date. 

9 (= 24 – 30/2) 

Total Project Longevity (PL) 

May not be less than zero 

9 

Total Internal Risks 

Total Internal Risks (PM + FV + OC + PL)  

Total may not be less than zero. 
15 
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A1.2. EXTERNAL RISKS  

Land Tenure and Resource Access/Impacts 

Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a-b) The landowner and project proponent, BCEP, has full resource access/use 

rights to the project area. Further, an independent thirdȤparty title search 
confirmed title is held by BCEP with no liens.  
 
The region where the property is located has experienced a controversial 
process of land claims and law suits by the Maya Leaders Alliance (MLA).  The 
MLA filed suit against the Government of Belize requesting that a process be 
established to settle Maya village land claims, and to halt any further 
distribution of government lands until the issue is resolved.  The courts in Belize 
approved a consent decree agreed upon by all parties 4/22/15, that codifies this 
process.  The consent decree does not apply to privately held land registered 
prior to the consent decree such as the project area.  Moreover the project area 
was evaluated by the local village and published in the “Maya Atlas” and found 
to not be an area of dispute.  A phone interview with the chairperson of the 
Belize Land Rights Commission, Lisel Alamilla, in April 2017 confirmed the 
status of the decree, the process, and the property, and determined that no risk 
currently exists that the project area will be encompassed within the land rights 
case of the MLA. 

0 

c-d) Not applicable. There are no known boundary disputes. No oil or mineral 
resources occur on the project site and exploration for mineral resources is not 
occurring nor is it expected to occur. There is no hydroelectric potential in the 
project area. 

0 

e) Not applicable. 0 

f) Not applicable. 0 

g) Not applicable. N/A 

Total Land Tenure (LT) [as applicable, ((a or b) + c + d + e+ f)] 

Total may not be less than zero. 

0 

 

Community Engagement 

Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a) Not applicable. There are no households living within the project area. N/A 

b) Not applicable. There are no local communities outside the project area who 
are reliant upon the project area for essential food, fuel, fodder, medicines or 
building materials.  
 

N/A 

c) The project generates net positive impacts on the social and economic well-
being of local communities by providing employment in patrol and protection 
activities. 
 

-5 
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Total Community Engagement (CE) [where applicable, (a+b+c)] 

Total may be less than zero. 

-5 

 

Political Risk 

Risk 

Factor 

Risk Factor and/or Mitigation Description Risk 

Rating 

a-e) The average governance score for 2011 through 2015 is -0.16, or between the 
governance score of -0.32 to less than 0.19. Details of the calculation are 
provided below. 

2 

f) Belize is engaged in the World Bank Forest Carbon Partnership Facility10 -2 

Total Political (PC) [as applicable ((a, b, c, d or e) + f)] 

Total may not be less than zero. 

0 

 

Political risk was evaluated using the latest World Bank index data. 

Table A1. Calculation of Belize’s average governance score. 

Governance Indicator 2011 2012 2013 2014 2015 

Control of Corruption: Estimate -0.26145 -0.09506 -0.06627 -0.18948 -0.2079 

Government Effectiveness: Estimate -0.36106 -0.31716 -0.31653 -0.67477 -0.69651 

Political Stability and Absence of Violence/Terrorism: 
Estimate 0.145124 0.180854 0.17136 0.049319 0.044202 

Regulatory Quality: Estimate -0.53492 -0.48989 -0.49944 -0.50951 -0.46651 

Rule of Law: Estimate -0.49061 -0.4636 -0.47256 -0.74461 -0.73573 

Voice and Accountability: Estimate 0.678412 0.683143 0.692249 0.535165 0.556437 

Overall Mean -0.14 -0.08 -0.08 -0.26 -0.25 

 

Total External Risks 

Total External Risks (LT + CE + PC)  

Total may not be less than zero. 
0 

 

A1.3. NATURAL RISKS  

Fire 

Discussion/ 

Evidence 

This ecosystem is a broadleaf tropical forest where fires are rare events. 

Frequency of catastrophic fires in this forest type is difficult to quantify, but likely 

                                                           
10 https://www.forestcarbonpartnership.org/belize 
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the necessary conditions (repeated extreme dry seasons) occur on the order of 

every 100-200 years (Meerman and Sabido 200111). The project area is un-

fragmented forest, with few areas of bordering pasture/non-forest – the project 

area is bordered on two sides with protected areas. Most forest fires that occur in 

the region are anthropogenic, and thus sources of fire outbreaks in the project 

area are limited. The BCEP project area has no recorded history of devastating 

fire, nor have fires occurred over the 11 years since the 2005 start date. 

 

Significance Major (25% to less than 50% loss of carbon stocks) 

Likelihood Once every 100 years or more 

Score (LS) 0 

Mitigation Best practices for fire prevention in Belize are primarily excluding humans from 

the property, as is being done through patrols as part of project implementation. 

 

 

Pest and Disease 

Discussion/ 

evidence 

BCEP has no recorded history of pest and disease attacks. The forests of the 

project area have a high diversity of tree species, and like other diverse tropical 

forests, are not known to be subject to catastrophic disturbance by insect pests or 

forest diseases.  

Forest pests and diseases as a source of risk are more relevant in temperate 

forests or plantations12, with low species diversity and consequently susceptible to 

extensive damage due to pest and disease outbreaks, which tend to be 

concentrated on single host species. 

Further, there is no history of catastrophic forest disturbance due to forest pests 

or diseases in the region. 

Significance Insignificant 

Likelihood 
Once every 100 years or more. Risk is not applicable to the project area, further, 

a review of the literature revealed insufficient data to from which to estimate a 

return interval for the project area for either pest and disease risk.  

Score (LS) 0 

Mitigation None 

 

                                                           
11 Meerman, JC and W Sabido 2001: Central American Ecosystems Map. Programme for Belize. 

 
12 Allard, G. "Overview of forest pests: Belize." Forest Health and Biosecurity Working Papers (FAO) 

(2008). Available at http://www.fao.org/docrep/012/ak828e/ak828e00.pdf 
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Extreme Weather 

Discussion/ 

Evidence 

While extreme weather events in the region include drought, flooding, and 

disturbance by wind, this analysis is limited to disturbance by wind as this is the 

only disturbance which has a direct effect on carbon stocks. Drought does not 

have a direct effect on existing forest carbon stocks, but instead can increase the 

severity of forest fires and hence is covered above in the section on fire risk. 

 

In the Toledo district of Belize, the recurrence interval of F2 hurricanes, of a 

magnitude sufficient to cause “extensive blowdowns”, (i.e. major forest 

destruction, 25-50% loss of carbon stocks), is approximately 100 years (Boose et 

al 2003, reconstruction of regional hurricane strikes from 1851-2000, see 

especially Figure 27.9); note that Boose et al estimate return intervals greater 

than 150 years for F3 hurricanes (resulting in “most trees down”, corresponding to 

devastating impacts of 50-70% loss) in the Toledo district of Belize. The last 

major hurricane to strike the project area was Hurricane Iris in 2001, 16 years 

ago. 

 

Boose, E.R., Foster, D.R., Plotkin, A.B. and Hall, B., 2003. Geographical 

and historical variation in hurricanes across the Yucatan Peninsula. The 

lowland Maya area. Haworth. New York, NY, EEUU, pp.495-516. 

 

Significance Major (25% to less than 50% loss of carbon stocks) 

Likelihood Every 50 to less than 100 years. 

Score (LS) 1 

Mitigation None 

 

Geologic Risk 

Discussion/ 

Evidence 

The project area has no recorded history of geological risk, neither are volcanoes 

or active tectonic fault lines present within the project area. Landslides are not 

likely to occur within the project area due to the absence of steep slopes. 

Significance Minor 

Likelihood Once every 100 years or more; a review of the literature revealed insufficient data 

to from which to estimate a return interval for the project area for geologic risk. 

Score (LS) 0 

Mitigation None 
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Score for Each Natural Risk Applicable to the Project 

 (Determined by (LS × M)  

Fire (F) 0 

Pest and Disease Outbreaks (PD) 0 

Extreme Weather (W) 1 

Geological Risk (G) 0 

Other natural risk (ON)  

Total Natural Risk (as applicable, F + PD + W + G + ON) 1 

 

 

OVERALL RISK  

 

Risk category Rating 

Internal Risk 15 

External Risk 0 

Natural Risk 1 

Overall Risk 16 

   

 


