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SECTION A. Identification of methodology 
 
A.1.  Proposed methodology title: 
 
This methodology will build upon ACM002 �Consolidated methodology for grid-connected electricity 
generation from renewable sources� adding a component for calculating the GHG emissions from the 
creation of a reservoir, as well as a component for cases in which the grid is too small or undeveloped to 
provide a clear combined-margin analysis.  The title of the new methodology is Hydropower Projects that 
Create New Reservoirs or Expand Existing Ones. 
 
 
A.2.  List of category(ies) of project activity to which the methodology may apply: 
 
Category 1: Renewable Energy 
 
A.3.  Conditions under which the methodology is applicable to CDM project activities:  
 
! There is sufficient publicly available information to document in a transparent and conservative 

manner the nature of the prohibitive barriers to which the proposed project activity is subject, and 
the nature of the means by which its registration as a CDM activity would enable the project to 
overcome those barriers (and thus be successfully undertaken); 

 
! There is sufficient publicly available information to document in a transparent and conservative 

manner that the proposed project is occurring in a sector and investment context that does not 
feature the type of proposed activity as a common practice; 

 
! The project will provide electricity to the electric grid, displacing power that would otherwise be 

provided by other generating sources through the operation and expansion of the electric sector. 
The geographic and system boundaries for the relevant electricity grid can be clearly identified and 
information on the characteristics of the grid is available; 

 
! The project is in an electric sector that is not dominated by generating sources with zero- or low-

operating costs such as hydro, geothermal, wind, solar, nuclear, and low-cost biomass, and this 
fuel mix is expected to persist for the duration of the crediting period; 

 
! Electricity exports are included in electricity generation data used for calculating and monitoring 

the baseline emission rate to avoid potential leakage. 
 
Also, this methodology will apply in cases where reservoirs are created or expanded as a result of a 
hydroelectric project. 
 
A.4.  What are the potential strengths and weaknesses of this proposed new methodology?  
 
This methodology uses all the elements of ACM002, including the additionality test and combined margin 
approach.  Thus, one of its strengths is that it relies very much on methodologies already approved by the 
CDM Executive Board.  The methodology also requires the monitoring of emissions from reservoirs that 
are created or expanded by hydroelectric projects, using straightforward gas measuring and sampling 
techniques.   
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The main weakness of this methodology is that the field of monitoring methane and CO2 emissions from 
reservoirs is a relatively new field, requiring new and sometimes expensive technology, as well as trained 
technicians and possibly laboratory facilities.  Monitoring of reservoir emissions also requires sampling of 
air above the reservoir at certain points that represent depth or types of vegetation covered.  On the positive 
side, these sampling techniques, representing the best available science, have been tested many times in 
both tropical and boreal regions, through extensive research and field measurements � and these techniques 
have therefore been assessed and refined, improving overall accuracy. 
 
SECTION B. Overall summary description: 
 
This methodology will use the elements of ACM002 as this is a renewable energy project.  The elements 
from this methodology will include use of the Executive Board-approved additionality tool, to establish the 
baseline scenario, as well as the combined margin approach to determine the baseline emissions factor.  In 
addition, this methodology will make an allowance for cases when a national grid is too small for a 
combined-margin approach and/or does not service a significant portion of electricity consumers.  This is 
the situation in many of the poorest parts of the world, particularly countries with a very small percentage 
of the population served by the grid.  In some cases, much of the electricity from a renewable energy 
project will displace both off-grid diesel and grid-connected electricity.  In this situation, a combined 
margin approach may not be completely accurate.  In cases when the hydroelectric facility is displacing a 
significant portion of off-grid diesel generation, the project developer � upon providing clear evidence that 
this is the case � can assume an emission coefficient for a modern high efficiency diesel generating unit, as 
is allowed for in the small-scale methodology for renewable energy.  This methodology allows for both a 
combined margin and off-grid diesel emissions factor to be utilized when it can be determined the 
percentage of renewable energy that displaces each.   
 
While it is clear that this methodology covers projects that do not fall into the small-scale category the 
diesel-generation default supplied by the small-scale methodology is quite conservative and appropriate.  It 
is conservative since it assumes that all the diesel generation is modern and highly efficient, which in many 
cases is not the case.  It is appropriate because it allows the project developer to more accurately and 
conservatively extract the real emission-reduction picture from project boundary and opens up the poorest 
countries and most underdeveloped electricity supply systems to CDM projects which might otherwise be 
passed over for lack of an appropriate emission measurement tool. 
 
 
Reservoirs: This methodology allows the approach presented in ACM002 to be applied in cases where 
reservoirs are created or expanded.  Studies indicate that hydroelectric power reservoirs can emit 
substantial amounts of methane, as well as CO2.  Methane is emitted from reservoirs that are stratified and 
where the bottom layers are anoxic (lacking oxygen), leading to degradation of biomass through anaerobic 
processes. Where the water is well oxygenated, degradation of biomass generates carbon dioxide, not 
methane.  Based on extensive research and field measurements, it is currently impossible to tell beforehand 
how much reservoir emissions there will be.  Emissions will vary depending on a number of factors, and 
thus the most practical way to determine emissions is to simply monitor them after the dam impoundment 
takes place.  
 
This will require the project participants to measure the emissions coming from the reservoir using 
techniques described in the monitoring methodology.  These emissions include those that are new as a result 
of the project, as well as naturally-occurring CO2 emissions that were also occurring in the pre-project 
state (as is the case when rivers carry sediments with high carbon content).  The project developer will 
measure these emissions from the reservoir and subtract them from any CO2 savings identified from the 
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renewable energy source displacing fossil fuels.  This approach will be especially conservative since this 
will include both the continuation of natural emissions occurring in the pre-project case and emissions that 
result directly from the project�s implementation.   
 
 
SECTION C. Choice of and justification as to why one of the baseline approaches listed in 
paragraph 48 of CDM modalities and procedures is considered to be the most appropriate:  
 
C.1.  General baseline approach:  
 
  XX Existing actual or historical emissions, as applicable;  
 
 □□ Emissions from a technology that represents an economically attractive course of action, 
taking into account barriers to investment; 
 
 □□ The average emissions of similar project activities undertaken in the previous five years, in 
similar social, economic, environmental and technological circumstances, and whose performance is among 
the top 20 per cent of their category.  
 
C.2.  Justification of why the approach chosen in C.1 above is considered the most appropriate: 
 
This project will compare the project scenario with what the emissions would have been from the 
continuing of fossil fuels used to generate electricity.  Thus, comparing to historical emissions � which 
would have occurred with under the baseline scenario � is appropriate. 
 
SECTION D. Explanation and justification of the proposed new baseline methodology: 
 
D.1.  Explanation of how the methodology determines the baseline scenario (that is, indicate the 
scenario that reasonably represents the anthropogenic emissions by sources of greenhouse 
gases (GHG) that would occur in the absence of the proposed project activity): 
 
The project developer will use the same methodology in ACM002 to analyze the potential scenarios and 
undertake the analysis required to ensure that of all the alternatives, none is likely to happen except the 
baseline scenario.  The project developer can also use Step 1 of the Additionality Test tool to look at the 
potential scenarios.  In the case of a hydro project, possible alternatives could include, (1) other zero-
emitting energy resources (wind or biomass); (2) developing the hydro-project without the involvement of 
CDM; (3) importing more electricity; (4) using other fossil fuels to generate that electricity or continuing 
with the current situation; or (5) doing nothing and facing possible supply constraints or more off-grid 
resources like diesel generation.  The project developer should review these and other possible scenarios, 
ensure that one or more alternative is legal under local laws, and develop an analysis for why options that 
provide the same or similar levels of GHG emissions as the proposed hydro project are not able to be 
implemented. 
 
D.2. Criteria used in developing the proposed baseline methodology: 
 
The criteria are the same used in ACM002.  For the methane/CO2 monitoring from the new or expanded 
reservoir, the criteria used were based on the latest research in the field.  These techniques are described in 
a comprehensive volume, Greenhouse Gas Emissions � Fluxes and Processes: Hydroelectric Reservoirs 
and Natural Environments (Alain Tremblay, et. al, Springer Press, 2005).  This compiles all of the 
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research over the last decade, including actual field measurements of reservoir emissions in Brazil, Canada 
and several other countries.  The criteria used to develop the monitoring tests are based on this field 
research. 
 
D.3.  Explanation of how, through the methodology, it can be demonstrated that a project activity is 
additional and therefore not the baseline scenario (section B.3 of the CDM-PDD): 
 
The project developer will be required to use the Additionality Test tool approved by the CDM Executive 
Board. 
 
D.4. How national and/or sectoral policies and circumstances can been taken into account by the 
methodology:  
 
The project developer will be responsible for providing data to show that the proposed CDM project is not 
mandatory.  In many cases, governments have national energy strategies that might incorporate large 
infrastructure projects like dams.  If that is the case, the project develop will need to show that just because 
government policy is working towards implementing the hydropower project, that other barriers prevent the 
project from being implemented without CDM. 
 
D.5.  Project boundary (gases and sources included, physical delineation): 
 
The spatial extent of the project boundary includes the project site and all power plants connected 
physically to the electricity system that the CDM hydro facility is connected to. For the purpose of 
determining the build margin (BM) and operating margin (OM) emission factor, as described below, a 
(regional) project electricity system is defined by the spatial extent of the power plants that can be 
dispatched without significant transmission constraints. Similarly, a connected electricity system, e.g. 
national or international, is defined as a (regional) electricity system that is connected by transmission lines 
to the project electricity system and in which power plants can be dispatched without significant 
transmission constraints. In determining the project electricity system, project participants should justify 
their assumptions. Electricity transfers from connected electricity systems to the project electricity system 
are defined as electricity imports and electricity transfers to connected electricity systems are defined as 
electricity exports. 
 
 
D.6.  Elaborate and justify formulae/algorithms used to determine the baseline scenario.  Variables, 
fixed parameters and values have to be reported (e.g. fuel(s) used, fuel consumption rates): 
 
Baseline emissions (BEy in tCO2) are the product of the baseline emissions factor (EFy in  
tCO2/MWh) multiplied by the electricity supplied by the project activity to the grid (EGy in MWh), as 
follows:  
  

 
 
Because this is a hydropower project, the baseline scenario utilizes the method as approved in the 
Approved Consolidated Methodology for zero-grid connected renewables.  A baseline emission factor 
(EFy) is calculated as a combined margin (CM), consisting of the combination of operating margin (OM) 
and build margin (BM) factors according to the following three steps. Calculations for this combined 
margin must be based on data from an official source (where available) and made publicly available.  The 
combined margin approach is outlined in ACM002. 
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There may be cases in which the grid is too small or underdeveloped for the combined-margin analysis 
alone to accurately and conservatively be used to demonstrate baseline emissions.  For example, if a 
combined margin analysis showed that the emissions factor was 0.95 tonnes of CO2/MWH but the project 
were in a location where current demand is met in large part by off-grid diesel sources, the combined 
margin could be over-counting the emissions impact of a renewable energy project � if that project replaced 
less carbon-intensive diesel units. 
 
If the baseline scenario is continued and expanded consumption of power from off-grid, diesel generation, 
the project developers can assume an emission coefficient for a modern diesel generating unit, as is allowed 
for in the small-scale methodology for renewable energy.  In these cases, the conservative default of 0.8 
TCO2/MWH will be used.  The project developer must document � using the best available and 
transparent data sources � what amount of the renewable power that is being used to offset grid electricity 
(emission reductions measured using the combined margin) and off-grid (emission reductions measured 
using the default mentioned above).    
 
In cases where the project will impact both grid and off-grid production, rather than trying to isolate the 
exact amount of electricity generated that should use the combined margin and the exact amount using the 
default factor, project developer will use the following conservative rule of thumb.   
 
For any electricity supplied over the maximum production potential in the baseline year for the grid, the 
project developer will use the default factor of 0.8 TCO2/MWH.  As mentioned before, the project 
developer will have documented in the additionality test that growing demand is very likely to be met by 
diesel generation.   The remainder of the electricity generation added to the grid from the renewable project 
will use the more conservative number of the combined margin calculation and the default 0.8 
TCO2/MWH. 
 
For example, let�s say an electricity grid in the baseline year can supply a maximum of 1200MWH a day, 
but after the project, at least 2000MWH is generated per day.  The project developer can safely assume 
that at least 800MWH a day from the new renewable source are displacing off-grid, diesel generation.  For 
any additional electricity generated by the renewable source beyond the 800MWH, the project developer 
will utilize the lower and more conservative of the two following numbers: the default factor and the 
calculated combined margin.  So for renewable generation over 800 MWH, if the combined margin figure 
is less than 0.8 it will be used; if it greater than 0.8 than the default factor will be employed.  If there are no 
grid-connected power plants from which to determine a build and operating margin (eg: in the poorest 
countries or the poorest areas within countries), the default 0.8 figure can be used. 
 
This approach can work in cases where � in the baseline case � off-grid generation plays a large and 
growing role in supplying electricity.  This approach provides a more accurate, simplistic and conservative 
approach to quantifying emission reductions.  This caveat is vital to allow smaller and less developed grids 
to conservatively, simply and accurately prepare CDM projects in this area. 
                                                           
D.7. Elaborate and justify formulae/algorithms used to determine the emissions from the project 
activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 
consumption rates): 
 
This methodology proposes to be applied in cases where reservoirs are created or expanded.  Studies 
indicate that hydroelectric power reservoirs can emit substantial amounts of methane, as well as CO2.  
Methane is emitted from reservoirs that are stratified and where the bottom layers are anoxic (lacking 
oxygen), leading to degradation of biomass through anaerobic processes. Where the water is well 
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oxygenated, degradation of biomass generates carbon dioxide, not methane.  Based on extensive research 
and field measurements, it is impossible to tell beforehand how much reservoir emissions there will be.  
Emissions will vary depending on a number of factors, and thus the most practical way to determine 
emissions is to simply monitor them after the dam impoundment takes place.  This methodology will 
therefore monitor emissions of methane and CO2 that are emitted from reservoirs.  The preferred method 
will be the use of air sampling at representative points in the reservoir to measure the increase in 
concentrations of GHGs that are emitted into chambers.  Samples of the gases within the chamber will be 
taken over a short period of time to calculate emissions at that point, as measured in milligrams of gas 
(CH4 or CO2) emitted per square meter per day.  These samples will be taken over different sections as the 
reservoir (since reservoir emissions or �flux� can vary at different points of the reservoir � often depending 
on depth or type of vegetation flooded).  Samples will also be taken at many times during the year since 
flux also varies according to season and weather.  All together, this testing and sampling process should 
obtain an accurate estimate of GHG emissions from a reservoir created by a dam.  The exact procedures 
are described in the project emissions section of the monitoring methodology. 
 
The book Greenhouse Gas Emissions � Fluxes and Processes, Springer Press, 2005, lists several methods 
by which gross GHG emissions can be measured after a reservoir is created.  Because this is a relatively 
new area of study, this methodology will rely on one of the most-established methods, which requires 
sampling of air and gas concentrations at representative points across a reservoir.  There are a couple of 
methods available, and one is described below.  However, the project developers can consider using a 
collection device resembling a funnel that collects gas for a 24-hour period.  This funnel is then sealed and 
sent to laboratory for analysis.  If the total area of the funnel is one square meter, then the total volume of 
gas collected over a 24-hour period can be used to determine GHG emissions per square meter per day in 
that area of the reservoir.1 
 
The method described below is the use of floating chambers to capture gas samples, which are then either 
(a) analyzed in a laboratory or (b) analyzed on site with the use of an automated instrument � either a Non-
Dispersive Infrared (NDIR) or a Fourier Transform Infrared (FTIR) instrument.  Tremblay, et al, provide 
suggestions for the size and composition of the floating chamber, as well as how to prepare the chambers 
for testing, such as allowing time for equilibrium with local air.  The proposed procedure for testing is as 
follows: 
 
In the laboratory analysis or the automated instrument, the chamber is inserted into the water with the top 
sticking out of the water.  Air is circulated through the devise, with samples being collected at specific time 
intervals (for the laboratory analysis, every 15 minutes for at least an hour and for the instrument analysis, 
every 20-30 seconds for up to 10 minutes).  Each reading shows in an increase in CO2 and CH4 
concentration in parts per million (ppm), as each test measures the rising concentration in the chamber.  
The results are plotted on a curve as demonstrated below: 
 
                                                   
1 In a 2000 study prepared for the World Commission on Dams, two experts, Luiz Pinguelli Rosa and Marco 
Aurélio dos Santos, of the Alberto Luiz Coimbra Institute (an engineering school in Brazil) conducted a number of 
tests of GHG emissions at Brazilian reservoirs.  The general methodology was the same, however, they used a set 
of funnel bubble collectors (cones of synthetic fabric on an aluminum framework and coupled with gas collecting 
bottles).  The funnels were submersed and all air removed to avoid contamination by the atmospheric air present. 
After this process, the collecting bottles, full of water, were coupled to the funnel.  The choice of the sampling site 
and the arrangement of funnels were determined by parameters such as the density of the flooded vegetation, the 
year the reservoir was filled, depth, presence of semi submersed vegetation, and geographic region of the reservoir.  
The funnels were left in place for 24 hours at the site, where, during this period, the bubbles emanating from the 
bottom were captured. The collection bottles were then hermetically sealed while still underwater and collected for 
later laboratory analysis. 
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The calculation of the emissions of the specific gas (flux) would use the slope of the curve (or approximate 
curve) and would be calculated as follows: 
 
Flux =   slope * F1 * F2 * volume 
  surface * F3 
 
where,  
 
slope = slope from graph of concentration versus time in ppm/minute or ppm/second 
F1 = conversion factor from ppm to µg . m-3  (1798.45 for CO2 and 655.47 for CH4) 
F2 = conversion factor to day from either minutes (for laboratory analysis, 1440) or seconds (for 
instrument analysis 86,400) 
Volume = volume of air trapped in the chamber (m3) 
Surface = surface of the floating chamber over the water (m2)  
F3 = conversion factor from µg to mg (1000) 
 
Flux is then measured in mg/m2/d for that location (milligrams of gas emitted per square meter of reservoir 
surface area per day) 
  
Number and Frequency of Tests:  In each location in the reservoir, the monitor should conduct at least 
three tests in order to ensure the reliability of the results.  If the results are significantly different, then the 
monitor should conduct enough tests to obtain a certain result (at least three tests within 5% of each other).  
Separate tests would be done for both CH4 and for CO2. 
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The tests should be conducted in the same or similar points within the reservoir every other month in order 
to take into account seasonal differences within the reservoir.  Fluxes may change from rainy to dry season, 
for example. 
 
Finally, the tests should be done in different sections of the reservoir in order to get a representative sample 
of flux over different parts of the reservoir.  The project developer should present to the DOE upon project 
validation what those categories of reservoir sections should be.  For example, flux will vary from shallow 
portions of the reservoir to deeper points, as well as above different types of land that were originally 
flooded (forest, grassland, wetland, etc.).  At project validation, the project developer should provide a map 
of the anticipated reservoir with all categories of sections to be tested (eg: different land areas and/or 
different potential depths), along with a justification of why those categories were established.  At a 
minimum, categories of different depths of the reservoir and different types of land flooded should be 
provided.  Each area or depth would be in one category and the project developer would have an estimate 
of the total number of square meters of reservoir cover that would be in each category.  For example, 
wetlands cover will equal an estimated 2 million square meters; grassland, an estimated 3 million square 
meters � or 1-10 meters depth = X sq. meters, 11-20 meters depth = Y sq. meters, etc.  These estimates will 
be provided to the DOE upon project validation.   
 
Testing will therefore take place within each category across the reservoir, and the total flux determined by 
the testing will be multiplied by the total square meters within that category.  For example, if the flux in the 
1-10 meters depth range were 230 mg/m2/d that would be multiplied by the area of reservoir that were 1-10 
meters deep.  Each flux would be multiplied by the surface area to determine total flux for the reservoir.   
 
Total Flux Per Testing Period (6 all together in one year):  Flux at each point * number of square meters in 
that particular category of depth or vegetation cover * number of days between that testing period and the 
next period (no more than 60 days).  
 
Degassing: in many reservoirs, degassing immediately downstream of a dam can be another important 
source of methane emissions.  This is due to the fact that the solubility of gas is greater when pressure 
increases, as is often the case as water moved through a dam.  There is some uncertainty, however, about 
how quickly the methane is emitted (within seconds is possible, thus conducting the analysis described 
above may not be accurate).  To correct for this uncertainty, the project developer should measure the 
concentration of methane gas dissolved in the water the level of the intake for the spillway/turbines � again, 
taking enough samples to get a single, reliable result.  The developer can then take similar samples at a 
distance of about 0.5-1.0km downstream of the dam.  Subtracting the two measurements will yield an 
estimate of the amount of methane no longer dissolved in the water downstream.  That number would be 
multiplied by the total amount of water moving through the dam, which is then converted to a unit of mass 
emitted per day. This will give a good estimate of the methane lost due to degassing.  For example, if 
samples show that at the intake, an average of 4.5 milligrams of CH4 is dissolved in a liter of water � and 
samples downstream show an average of 3 mg/l � then what is emitted to atmosphere is 1.5 mg/liter.  That 
number is multiplied by the number of liters moving through the dam (which should be metered and clearly 
known) during the testing period (no more than 60 days).  Then the test is conducted again for the next 
testing period. 
 
In summary, the methodology should be as follows: 
 
Step 1:  The project developer should provide � either before the reservoir is created, or after (depending on 
when project validation takes place) � a complete profile of the reservoir, including the different types of 
vegetation and other land characteristics that were flooded, along with an estimated measure of area for 
each different type.  The profile should also include square areas of the reservoir at different depths.  This 
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profile or map of the reservoir should be provided to the DOE.  Normally, this type of information would 
be available in most environmental impact statements.  
 
Step 2:  The reservoir profile will be used to delineate the different zones that will require testing.  The 
project developer will provide to the DOE a sample testing protocol (number of tests that will be done in 
the different zones of the reservoir) along with a schedule.  Other meteorological data could also be 
provided to determine the rainfall patterns, seasonal variations, etc. to help the DOE evaluate � at the 
project validation stage � that the testing protocol provides a reasonable and statistically-accurate 
measurement of reservoir emissions.  Finally, the testing protocol should include a description of the 
staffing, equipment and other needs (such as a boat) that will be required, as well as the management 
structure for carrying out the monitoring (who will be responsible, how data will be collected and archived, 
etc.). 
 
Step 3:   After project validation and after the reservoir creation begins, the sampling according to the 
testing protocol will begin.  All data will then be provided to the verifier upon project verification. 
 
 
Total project emissions (PEy) =  
 
   NCH4                                               NC02 

[Σ (Fluxn * m2
n*daysn)  + DGn ]* GWPCH4  +   [Σ (Fluxn * m2

n*daysn) ] 

     N=1                                                      N=1 
 
 
! NCH4=Number of tests, which correspond to the number of categories to measure CH4 
! NC02 =Number of tests, which correspond to the number of categories to measure C02 
! GWPCH4 = Global Warming Potential of methane (21)  
! Flux = flux measured at each location within that category, measured in milligrams/square 

meter/day 
! m2 = square meters of reservoir surface area that correspond to that category 
! Days = number of days within the testing period (between the first test and the next test) 
! DG=Degassing, the flux of degassing emissions on other side of the dam, measured in the same 

units, which is converted from the difference in concentration of methane in the water at the point 
of intake and 0.5-1.0 km downstream of the dam and multiplied by the total amount of water 
moving through the dam.  DG = (Total liters of Water Through Dam) * (Concentration of 
CH4/Liter at Intake Point � Concentration of CH4/Liter Downstream) 

 
This figure will give total emissions in a given year but measured in milligrams.  That number 
would then be multiplied by a conversion factor of 109 to get the figure in metric tonnes (1 metric 
tonne = 1,000,000,000 mg). 
 
Estimates of emissions of carbon dioxide and methane from lakes have been made by a number of workers 
over the last decade and their findings have been summarized by Rosa et al (2002) and Tremblay et al 
(2005). Data from the more recent study, which includes observations from tropical reservoirs, suggest 
average emission rates of around 190 mg/m2/day for CO2 and 200 mg/m2/day for CH4. 
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D.8.  Description of how the baseline methodology addresses any potential leakage of the project 
activity: 
 
The main emissions potentially giving rise to leakage in the context of electric sector projects are emissions 
arising due to activities such as power plant construction, fuel handling (extraction, processing, and 
transport), and land inundation (for hydroelectric projects . see applicability conditions above). Project 
participants do not need to consider these emission sources as leakage in applying this methodology. 
Project activities using this baseline methodology shall not claim any credit for the project on account of 
reducing these emissions below the level of the baseline scenario. 
 
 
D.9. Elaborate and justify formulae/algorithms used to determine the emissions reductions from the 
project activity.  Variables, fixed parameters and values have to be reported (e.g. fuel(s) used, fuel 
consumption rates):  
 
The emission reduction ERy by the project activity during a given year y is the difference between baseline 
emissions (BEy) and project emissions as follows: 
 
ERy  = BEy � PEy  
 
(Note: BEy may use the combined-margin approach or the default of 0.8 TCO2/MWH, depending on 
whether grid or off-grid generation is displaced.  If some of the renewable energy is displacing both grid 
and off-grid generation, the project developer will determine the percentage of off-grid generation that is 
displaced and apply the appropriate emissions factor � or apply the lower of the two coefficients in order to 
be as conservative as possible.)  
 
 SECTION E.  Data sources and assumptions:  
 
E.1. Describe parameters and or assumptions (including emission factors and activity levels): 
 

• Total electricity generated by CDM project (measured) 
• Electricity emissions factor (calculated from best available official statistics, scientific studies, etc. 

) including data such as: 
o Fuel emissions factor (from IPCC sources) for each fuel used in other power plants service 

the grid, including the power plant that will see the combined-cycle turbine installed. 
o Fuel use of plants that make up the build and operating margins  

 
Assumptions: 

o Total Electricity generated by the project can be accurately measured and recorded 
o It is assumed project developers can get access to accurate data to calculate the combined 

margin/carbon emissions factor. 
 
For GHG emissions from the reservoir, the key assumption is that, based on the latest science, repetitive 
and frequent sampling, over different parts of a reservoir, can provide a realistic and accurate measurement 
of GHGs from reservoirs.  This assumption is based on the expanding level of research that is going on in 
this field, which includes extensive field testing and duplication of testing using a variety of different 
methods (most coming up with the same general conclusions).  All of these methods and a summary of the 
progress in researching the quantification of reservoir emissions are described in Greenhouse Gas 
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Emissions � Fluxes and Processes: Hydroelectric Reservoirs and Natural Environments (Alain Tremblay, 
et. al, Springer Press, 2005).   
 
E.2.  List of data used indicating sources (e.g. official statistics, expert judgement, proprietary data, 
IPCC, commercial and scientific literature) and precise references and justify the appropriateness of 
the choice of such data: 
 

• Electricity emissions factor (calculated from best available official statistics, scientific studies, etc. 
) including data such as: 

o Fuel emissions factor (from IPCC sources) for each fuel used in other power plants service 
the grid, including the power plant that will see the combined-cycle turbine installed. 

o Fuel use of plants that make up the build and operating margins  
• Total electricity generated by CDM project (measured) 

 
This type of data for similar projects has been approved as appropriate by the CDM Executive Board. 
 
The analysis and data points for the measurement of reservoir emissions comes from the book mentioned 
above � Greenhouse Gas Emissions � Fluxes and Processes: Hydroelectric Reservoirs and Natural 
Environments (Alain Tremblay, et. al, Springer Press, 2005).  This volume has the latest research studies 
and discusses the most recent scientific literature on techniques to measure GHG emissions from reservoirs.  
The book also discusses and compares the differing techniques, evaluating their effectiveness.  Another 
source used was a report for the World Commission on Dams, written by Luiz Pinguelli Rosa and Marco 
Aurélio dos Santos, of the Alberto Luiz Coimbra Institute (an engineering school in Brazil), which utilizing 
a similar sampling method.  That paper is entitled �Certainty and Uncertainty in the Science of Greenhouse 
Gas Emissions from Hydroelectric Reservoirs,� November, 2000. 
 
E.3.  Vintage of data (e.g. relative to starting date of the project activity): 
 
Data collection will begin with the start of the project 
 
E.4.  Spatial level of data (local, regional, national): 
 
National (grid) level data will be required to determine the carbon emissions factor.  The measured 
production of electricity by the CDM project will be measured on site.  The reservoir emissions will be 
measured at the reservoir site, and will thus be local. 
 
SECTION F.  Assessment of uncertainties (sensitivity to key factors and assumptions): 
 
The key uncertainty will be the variation in reservoir emissions from season to season and from year to 
year.  Emissions also vary in different locations within the reservoir, particularly in shallow and deep parts 
of the same reservoir.  Typically, reservoir emissions decline significantly over time, and thus the heaviest 
emissions will be in the early years.  To overcome this uncertainty, frequent monitoring in many locations 
within the reservoir will need to be taken over the course of the entire year.   
 
SECTION G.  Explanation of how the baseline methodology allows for the development of baselines 
in a transparent and conservative manner: 
 
The project developer must monitor gross emissions and not net emissions.  There can be significant 
amounts of natural CO2 emissions in a river that would have occurred without the reservoir, and these 
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would be captured in the monitoring.  The gross emissions are therefore likely to over-count total emissions 
that result from the project, thus under-counting total emission reductions.  In addition, the reservoir will 
require frequent monitoring of gas emissions, all of which will be made available to the DOE, helping to 
ensure the frequency and location of tests are transparent and meet the requirements of the methodology.  
The rest of the baseline methodology incorporates elements already approved by the CDM Executive 
Board. 
     - - - - - 


