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SECTION A. 
General description of project activity
A.1. 
Title of the project activity: 

>> Aqua Clara Water Filtration Program in Kenya
Version 24
Date:   25/5/2016
A.2.
Description of the project activity:
>> Overview
The Aqua Clara Water Filtration Program in Kenya hereinafter called the ‘project activity’, seeks to introduce the Aqua Clara Foundation’s (ACF) flagship products to the market in Kenya; the ACF Bio Sand Filter (BSF),the Point-of-use Hollow fibre filters(HFF) and the Facility Hollow fibre filters (FHFF). The hollow fibre filters were formerly referred to as the Sand and Membrane (SAM) filters. These ACF water purifiers (hereinafter described as the project technology) displace the use of firewood fuel traditionally used to boil water for consumption and in the alternative offer an affordable, long-term solution for end users that typically consume raw water from turbid sources. The project activity seeks to introduce approximately   7,424 BSF purifiers, 4 FHFFs and 1,842 household Hollow fibre filters with a capacity of up to 15-100 litres per day and 425 Institutional/commercial-use HFF units with a production capacity of 100 – 400 litres of water per day throughout the 10-year crediting period in rural and peri-urban Kenya and in so doing reduce approximately 37,435  tonnes of CO2 emissions per year. The annual estimated tonnage has reduced (from 130,033Tco2 to  37,435 Tco2) because the PP has revised the estimated filter sales per month. Based on the experience in rolling out filters since the start of the project, the PP has revised the filter sale projections accordingly.
With a capacity to purify 36 litres of water a day over a 10-year lifespan for the BSF and an average of 5,500 litres per day for the FHFF unit, both project technologies can provide enough water to meet and exceed the World Health Organization recommended domestic water consumption rate of 7.5 litres per capita per day
.  

The project technology offers an affordable, clean, efficient and easy-to-use alternative for water purification within the rural area that the project activity seeks to operate in. In addition, the project activity will actively reduce CO2 emissions and diminish the associated risks of Indoor Air pollution.
The end users targeted for the use of the project technology range from point of use domestic households to commercial and institutional settings with higher consumption of water on any given day.
Access to Drinking water and baseline purification methods:

Access to safe drinking water remains a national challenge and is estimated at 60% in urban areas
 and only 49% in rural areas
.  This prompts many people who dwell in such settings to depend on surface water sources, which are often turbid and thus pose a great health risk to these families.

While many of these families do boil water to purify it for drinking purposes
, continued use of firewood for this need has led to destruction and devastation of the country’s forests and woodlands. Coupled with this widespread deforestation is the emitting of greenhouse gases by the households, institutional and commercial facilities as well as indoor air pollution within the respective units.

The minimal access to safe drinking water in rural Kenya presents a challenge to attaining national and developmental goals. Furthermore, rampant outbreaks of diseases such as cholera and typhoid associated with the consumption of water from turbid surface water sources and the resultant deaths undermine the nation’s efforts toward poverty eradication and industrialization. A recent example of the devastation of the preventable deaths associated with contaminated drinking water can be drawn from the 2005 cholera outbreak. Between January and June 2005, 5 distinct cholera outbreaks occurred in Kenya. Overall, 990 cases and 25 deaths (2.5%) were reported
. Matched case–control studies from 2 outbreaks showed that failure to treat drinking water and storing drinking water in wide-mouthed containers were significantly associated with disease. Prevention measures remain implementation of point-of-use safe water systems and case finding and referral.

At the domestic level, personal endeavours to prevent infection with such disease are not without difficulty for those who make the effort. Often the prescribed method of water treatment is boiling, which usually utilizes firewood obtained from nearby woodlands and forests. These women are exposed to great risk to their personal security as well as a heavy work burden given that the trips to collect the firewood involves extremely lengthy treks to collect water and firewood
.

On a larger scale the total contribution of the households, commercial and institutional facilities towards destruction of woodlands and the associated emissions of CO2 sets in motion the growing threat of climate change within the local area these end users dwell in.

The UN Children’s fund report indicates that only 46% of Kenyans have access to improved water sources
. Microbial contamination in these water sources is one of the main contributors to the deaths of some 1.8 million infants and children under the age of five each year from diarrhoeal illness and typhoid fever.

In rural Kenya there has been slow uptake towards improved water systems such as piped municipal water which results primarily in dependence on rain and turbid surface water sources. Consequently, a majority people within this category have taken up varied methods of treating water for safe consumption. 

Water treatment systems therefore offer an immediate and affordable alternative to resource intensive networked systems for providing safe drinking water for Kenyans and millions of people throughout the developing world.

Project Owner & Developer:

Aqua Clara Foundation is a non-profit private organization that exists to aid in the establishment of sustainable locally owned businesses that provide affordable, clean water for children and families worldwide. The company freely transfers knowledge related to constructing purifiers from locally available materials as well as in supporting the operation of local businesses that can meet the need of their communities in a financially sustainable manner. 

Knowledge and skill transfer is both direct and indirect. Direct transfer is achieved by Aqua Clara staff that travel to train local entrepreneurs in target countries. Indirect transfer achieved by training organizations and individuals in the United States of America who travel and work in areas of need worldwide.

ACF started initial assessments in Kenya in 2007 and has successfully used their operations to carry out awareness campaigns and pilot programmes rolled out in late 2008 and 2009 for the installation of ACF water purifiers in Kisii and Eldoret. 

ACF works by training a network of local Community Development Entrepreneurs (CDEs) in the manufacture, promotion, installation and sale of the ACF water filters and safe water storage containers. 

ACF supplies the tools and materials for the construction of an entrepreneur's first 25-50 BSF water filters and will work with schools and health centres for the successful implementation of the Hollow Fibre Membrane Filters. 
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Figure 1: Baseline Scenario Flow Chart

As demonstrated in the flow chart above, the baseline scenario is boiling water using fuel wood for domestic, commercial and institutional consumption. Also included in the project scenario are end users who did not boil water but rather were exposed to unsafe or “raw” water. This is in line with the provisions of Annex 3 of the Gold Standard methodology “Technologies and Practices to Displace Decentralized Thermal Energy Consumption which reads as follows:
“Only end users that boil water or are currently using unsafe water are eligible for crediting. The baseline scenario is the existing practice of treating water for consumption by boiling using high emission fuels including non-renewable biomass and fossil fuels. Suppressed demand can be applied in instances where inadequate safe water is available or where treatment is not practiced.”
Sustainable Development:
Environmental:

1.
Reduced anthropogenic emissions associated with the use of non-renewable woody biomass for thermal energy requirements of households, institutional and commercial facilities
2.
Reduced indoor air pollution.

3. 
Reduced pressure on forest and woodlands for non-renewable woody biomass.

Economic:

1.
Savings realized from the reduced consumption of non-renewable woody biomass.

2.
Savings on medical bills/fees traditionally attributed to illnesses associated with indoor air pollution.

3.          Savings on medical bills/fees traditionally attributed to illnesses associated with water-borne disease

Social:

1.
Reduced exposure to long travelling distances and time required by women, children or employees in institutions and commercial facilities to collect or purchase wood fuel therefore serving to reduce the adverse impacts of energy poverty on this socio-economic sub group.

2.
Increased awareness on the use of zero energy water filtration techniques and the corresponding impact on conservation of existing forests and woodlands

A.3. 
Project participants:

>>

	Name of Party involved

((host) indicates a host party)
	Private and/or public entity(ies) project participants (as applicable)
	Kindly indicate if the Party involved wishes to be considered as project participant (Yes/No)

	The Republic of Kenya (Host*)
	· Aqua Clara Foundation

	No


Table 1: Host Party Identification
*The Host Country: The Republic of Kenya ratified the Kyoto Protocol on 25th February 2005
.

A.4. 
Technical description of the project activity:


A.4.1. Location of the project activity:

>> 
Aqua Clara water purification project will operate within the territorial limits of the Republic of Kenya.


A.4.1.1.

Host Party(ies): 

>> Kenya



A.4.1.2.

Region/State/Province etc.: 

>> The project will operate across the 23 counties listed in section A.4.1.3 below


A.4.1.3.

City/Town/Community etc.:

The project will operate in various towns and villages in the following 23 counties:  Nandi, Uasin Gishu, Kisii, Nyamira, Nakuru, Muranga, Bomet Homa Bay, Migori, Kisumu, Kirinyaga, Embu, Kericho, Elgeyo, Kakamega, Siaya, Nyeri, Makueni Busia, Bungoma, Trans Nzoia, Machakos, Nairobi

.


A.4.1.4.

Details of physical location, including information allowing the unique identification of this project activity (maximum one page):

>> 
Figure 2: Administrative map of Kenya
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County Key with attached coordinates:

	County 
	Coordinates
	County 
	Coordinates
	County 
	Coordinates
	County 
	Coordinates

	Nandi, 
	00.1666670, 035.1500000
	Bomet 
	-00.8000000, 035.2333000
	Kericho, 
	35.3000000, -000.3666667
	Busia, 
	34.1500000, 000.4333333

	Uasin Gishu,
	00.5166670, 035.2833000
	Homa Bay, 
	-00.6833330, 034.4500000
	Elgeyo, 
	35.5086111, 000.9483333
	Bungoma, 
	34.5833333, 

000.5833333

	Kisii, 
	-00.6666670, 034.7500000
	Migori, 
	34.8333333,
-000.6666667
	Kakamega, 
	34.7500000, 000.2833333
	Trans Nzoia, 
	34.5833333000.5833333

	Nyamira, 
	-00.7500000, 035.0000000
	Kisumu, 
	34.9167000, -000.2500000
	Siaya, 
	34.7500000, 000.2833333
	Machakos, 
	7.2500000, 001.5000000

	Nakuru, 
	-00.5000000, 036.0000000
	Kirinyaga, 
	37.2833333, -000.500000
	Nyeri, 
	36.9500000, -000.4166667 
	Nairobi
	36.8166667,

001.2833333

	Muranga, 
	-00.7500000, 037.1166667
	Embu, 
	: 37.4500000,- 000.533333
	Makueni. 
	37.6166667,  -001.8000000 
	
	



A.4.2. Category (ies) of project activity:
>>The project activity consists of zero energy Point of Use and Point of Entry water treatment units, namely the Bio Sand water filters and the Sand and Membrane filters that displace the use of fuel wood traditionally used to treat water. The project activity therefore qualifies under Sectoral Scope 03 as an Energy Demand activity
. The project is eligible under the GS methodology: Technologies and Practices to Displace Decentralized Thermal Energy Consumption


A.4.3. Technology to be employed by the project activity: 
>> 
a) A list and the arrangement of the main manufacturing/production technologies, systems and equipment involved. 
This project activity is applicable to two project technologies mainly the Bio sand filter (BSF) and Hollow Fibre membrane filter units The BSF units are assembled locally using locally available units with the only exception of the metallic granular filter which are imported from the United States. The Hollow Fibre Membrane Filters are also locally assembled with the only exception of the materials used inside the reverse osmosis chamber.  The average lifespan of the units is about 10 years. There will be 2 types of end users targeted for the FHFF. These are water kiosk operators, and institutions like schools, medical facilities as well as commercial facilities like water kiosks and hotels. The facility filters sold at institutions as well as commercial enterprises will have a water meter attached to the tap supplying drinking water to accurately account for the amount of water passed via the water filter per day. 
Project Technologies:
The ACF bio-sand purifiers are sold in complete, easy to install and maintain units comprising of a 75 litre jerry can body, PVC piping and fittings, filtration sand, ballast, brass disinfectant.  The filter is sold as microbial water treatment system as a point-of-use system which typically is the domestic household. The system can purify up to 36 litres of water a day. The purifiers do not require any additional materials heating or electricity. 

The ACF Facility Hollow Fibre Membrane Filter unit shall purify water and supply water to institutions such as schools, hotels and clinics, or can be purchased by end-users from water kiosks (commercial facilities). 
All purchases of filtered water from water kiosks shall be tracked per consumer and recorded electronically by the project developer, as explained in this PDD. The average capacity of the ACF Facility Hollow Fibre Membrane Filter shall be about 5,500litres per day. 

1. The Bio Sand Filter (BSF)
Several point-of-use water purification technologies are available in Kenya including boiling, chlorination, solar disinfection (using sunlight), flocculent-disinfectants and chlorination.  An emerging purification method can be found in the Bio-sand filters (BSF) which are an improvement on the traditional slow sand filters.   

The Aqua Clara Foundation Purifier has incorporated a granulated brass disinfectant into one of the filter layers which not only improves the filter performance but also adds a residual cleaning effect.

Maintenance of the ACF BSF is relatively simple as it only requires that the consumer to clean the filter once or twice a year depending on the turbidity of the water.  Highly turbid sources of water tend to clog the filter hence reducing the flow rate. However, the user can increase the flow rate by simply adding 10 litres of water to the BSF unit, swirling the top 4-6 cm of sand up into the water with a stick, taking all sediments into suspension, pausing to allow sand grains to settle out and then scooping and dumping the water out. This simple procedure will guarantee the consumer continued filtration throughout the lifespan of the BSF unit of 10 years. The first maintenance check is done by the installer of the BSF unit, who has received training from ACF, followed by a demonstration of the maintenance.
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Figure 3: Simple Cross-Section of Bio Sand Filter

Pathogens and suspended solids are removed through a combination of biological and physical processes that take place in the bio-layer and within the sand layer. 

These processes include:

1. Mechanical trapping where suspended solids and pathogens are physically trapped in the spaces between the sand grains.

2. Predation where pathogens are consumed by other microorganisms in the bio layer.

3. Adsorption where pathogens become attached to each other, suspended solids in the water and the sand grains

4. Natural death where pathogens finish their lift cycle or die because there is not enough food or oxygen for them to survive.

These different processes occur during different points in the filter running process. These can be broken down into segments of the filter running process: the pause period (idle time) and actual run of the filter.

The actual run occurs when the high water level in the inlet reservoir zone pushes the water through the diffuser and filter. The water level in the reservoir decreases as it flows evenly through the sand. The flow rate will slow down over time because there is less pressure to force the water through the filter. The inlet water contains dissolved oxygen, nutrients and contaminants. It provides the oxygen required by the microorganisms in the biofilm. Larger suspended particles and pathogens are trapped in the top of the sand and they partially plug the pore spaces between the sand grains. This also causes the flow rate to slow down. The pause period or idle time typically accounts for greater than 80% of the daily cycle whereupon carious microbial attenuation processes are likely to be significant. In other words, most removal occurs during the point where water is in contact with the biofilm. When the standing water layer reaches the same height as the outlet tube, the flow stops, ideally, this should be at a level that is high enough to keep the biofilm in the sand layer wet, but also allow oxygen from the air to diffuse through the standing water to the bio-layer. The pause period allows time for microorganisms in the bio layer to consume the pathogens and nutrients in the water. The flow rate through the filter is restored as they are consumed. If the pause period is too long, the bio-layer will eventually consume all of the pathogens and nutrients and die off. This will reduce the removal efficiency of the filter when it is used again. The pause period should be a minimum of 1 hour after the water has stopped flowing up to a maximum of 48 hours. Pathogens in the non-biological zone die off due to the lack of nutrients and oxygen
.
ACF Facility Hollow Fibre Membrane Filter 
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Figure 4: Cross Section of Hollow Fibre Membrane Technology

1. Operational design of the ACF Facility Hollow Fibre Membrane Filter :
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Figure 5a): Operational Design of ACF Facility Hollow Fibre Membrane Filter at a Water Kiosk
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Figure 5b): Operational Design of ACF Facility Hollow Fibre Membrane Filter at an Institution/Commercial Facility
Membrane water treatment systems were originally used only in desalination projects. But improvements in membrane technology have made them an increasingly popular choice for treating microorganisms, particulates, and natural organic materials that foul water’s taste and taint its clarity.
The membrane allows water molecules to pass through it, but catches and retains other dissolved or suspended substances. The system pressurizes the solution to such an extent that water flows from a more concentrated solution, through the membrane, and into the more dilute solution—the opposite of natural flow by osmosis.

The product design for the  ACF Hollow Fibre Membrane filters is based on a mechanical membrane filtration technology rather than the Reverse Osmosis method. The model instituted for the project activity shall incorporate a sand filtration mechanism in a two-stage filter mechanism: First water will pass through a coarse sand bed as a pre filter, which will remove larger sediments and materials, lengthening the lifespan of the ACF Hollow Fibre Membrane filter in step 2 between back flushes.

Source water must nearly always be treated prior to reverse osmosis, so that particulates do not foul the membrane and limit its efficiency. Waters high in iron, chlorine, and manganese may also require pre-treatment. Even under ideal conditions, reverse osmosis systems require regular membrane cleaning and periodic replacement. To achieve this goal ACF will include a sand filtration for turbid water sources before treatment in the micro filtration unit.

ACF Facility Hollow Fibre Membrane Filters features summarily will include:

1. Sand filtration units 

2. Generation of 1,000 –10,000 litres per day of bacteria free water utilizing commercially available 0.2 μ hollow fibre, membrane cartridges with special designs to maintain water quality;

3. The majority of the materials of construction will be secured locally;

4. Storage & delivery of the bacteria free water so as to maintain product quality;

5. Engineering design flexibility tailored to the local environment;
6. Water meters fitted to measure water output from the filter
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Figure 6: Community members in Kenya drink water purified using an ACF filter

2. ACF Hollow Fibre Membrane Filter)

The ACF Hollow Fiber membrane filter is based upon hollow-fiber membrane technology, which, for decades, has been used in medical, water, food, and industrial applications for high-precision ultra-filtration.  Improved manufacturing processes now make the technology economical for humanitarian projects.[image: image31.png]The pores on the
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 Hollow micro-tubes are created of polysulphone plastic.  The walls of the tubes are permeated with tiny holes not greater than 0.1 microns in diameter.  Water enters the filter elements on the outside of the tubes.  Since bacteria are larger than 0.1 micron, they cannot flow through the holes in the tubes.  Only water can get through the holes.  Bacteria and debris are left on the outside of the tubes.   Pure water is collected as it flows on through the filter elements.  The filters are easily and quickly back-flushed to wash away the impurities that collect in the filter elements.  The filtration process is completely mechanical.  No biological or chemical processes are involved.

These filters are designed to be used in both in domestic set ups (households, apartments, etc), institutions such as schools, and restaurants as well as commercial facilities such as restaurants and hotels
The filters were designed and engineered by Aqua Clara in their laboratories at the Bio Economic Institute of Michigan State University, in Holland, Michigan, USA. 

Specifications and performance

· Nominal flow rate of standard model:  first liter out of a full 5-gallon filter in 60 seconds.

· Scalability: Half-liter-per-minute for small households 

· Installation:  1 hour training in hygiene and maintenance; then pick up and carry home.

· Weight:  <5 pounds

· Start-up:  no start-up process required; filter can be used immediately.

· Pause time:  no pause time is required between fill-ups.

· Portability:  full portability without disrupting filter processes.
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Figure 8: Cross Section of Hollow Fibre Membrane Filter 
b) Energy and mass flows and balances of the systems and equipment included in the project activity;

BSF technologies are zero energy filtration units. The ACF Hollow Fibre membrane units however have solar panels to provide the electricity required for the reverse osmosis units.

c) Baseline Scenario:
The baseline scenario, which is identified in Section B.4 of this PDD, is the use of non-renewable biomass fuel to boil water to drink or raw water consumption.

· A list and the arrangement of the main manufacturing/production technologies, systems and equipment involved.

The baseline technologies were principally non-renewable biomass fired stoves. The most recent baseline surveys and kitchen tests carried out by the PP revealed that for both households and institutions/commercial facilities in rural Kenya (within the project boundary), 100% of those sampled use wood fuel for their thermal needs.  The efficiencies of the traditional stoves were not assessed during the surveys however; a range of 10% to 20% thermal efficiencies have been ascribed as per the provisions of the CDM SSC methodology AMS-II.G.

· The emissions sources and the greenhouse gases involved in the project activity, according to the methodology used; and existing and forecast energy and mass flows and balances of the systems and equipment included in the project activity;

There are no project emissions in the project activity given that the project introduces zero energy water filters. These technologies do not use any non-renewable biomass and hence displace the practice of boiling water completely.

· The types and levels of services (normally in terms of mass or energy flows) provided by the systems and equipment that are being modified and/or installed under the project activity  and their relation, if any, to other manufacturing/production equipment and systems outside the project boundary.   

Water quality assessments of water treated by the boiled water were not carried out by the PP. The PP did carry out comparative samples of the raw water against water treated from the Hollow Fibre Membrane and BSF units and results have been provided to the DOE at the time of validation.

The project technology will abate green-house gas emissions by displacing the use of non-renewable biomass in the project scenario which was used in the baseline scenario to boil water. 

A.4.4.
Estimated amount of emission reductions over the chosen crediting period: 

>>

	Years
	Annual estimation of emission reductions 

in tonnes of CO2 e

	1st February 2012 – 31st December 2012
	10,909

	2013
	15,614

	2014
	17,892

	2015
	22,132

	2016
	27,951

	2017
	33,401

	2018
	38,923

	2019
	44,444

	2020
	50,097

	2021
	55,487

	1st January – 31st January 2022
	57,497

	Total estimated reductions(tonnes of CO2e)
	374,348

	Total number of Crediting years
	10

	Average estimated CO2 emission reductions over the crediting period.
	37,435


Table 2: Ex-ante estimation of Project activity reductions
The Gold Standard Principle of Conservativeness applied in the calculation of baseline emissions
:

1. No material uncertainty over the numerical data sets applied (e.g. generator efficiencies, and fuel types and resulting emission factors, etc.).
a. As was confirmed in latest baseline water boiling tests 100% of the population surveyed used wood fuel and therefore there is no material uncertainty over the fuel types used.

2. Systematic referencing to publicly available information or to
expert or expert opinions. Check
 that information is verifiably presented
 with a sufficient degree
 of detail and transparency. Reproducibility is
 key:
a. Water boiling tests were conducted in a replicable manner and the protocol used was developed in part from the provisions of the Shell Berkley Water Boiling Test Protocol
.

b. The approach used is similar to that used in the registered GS project GS886

3. Full transparency is applied with regard to which sets of data were selected based on the prerogative of conservativeness. This includes full references to sources of data used. Ensure that data uncertainties are clearly stated, if possible, with associated margins of error.

a. Copies of the survey data sheets have been submitted to the DOE for validation.

*The Crediting Period start date in February 1st, 2012 through December 31st 2012. Each subsequent year shall start on January 1st and run through December 31st. The crediting period shall end on January 31st  2022 The PP has applied for retroactive listing and a copy of the signed MOU for the project activity’s retroactive listing has been provided to the DOE as evidence of this claim.
Owing to the fact that the project had not been registered by end of 2013, the first monitoring exercise shall include all monitored parameters accrued in 2012 and 2013. This shall be a singular monitoring exercise and shall only be employed in light of delayed registration. Thereafter all monitoring surveys shall be conducted annually as stated earlier in this PDD.


A.4.5.  Public funding of the project activity:

>>

The project does not receive nor will it receive any public funding to affirm the same an ODA declaration has been submitted to the DOE at the time of validation of the project activity.
SECTION B. 
Application of a baseline and monitoring methodology 

B.1.
Title and reference of the approved baseline and monitoring methodology applied to the project activity: 

>> The following approved Gold Standard baseline and monitoring methodology is applicable to the project activity:

	Title:
	Technologies and Practices to Displace Decentralized Thermal Energy Consumption

	Reference:
	Gold Standard Website
:


B.2.
Justification of the choice of the methodology and why it is applicable to the project activity:

>>This project qualifies under the above stated methodology which provides the following:

	Eligibility Criteria
	Justification for the Project Activity

	This methodology is applicable to programs or activities introducing technologies and/or practices that reduce or displace greenhouse gas (GHG) emissions from the thermal energy consumption of households and non-domestic premises.


	The project activity will introduce point of use and point of entry water purification technology which will displace the use of fuel wood traditionally used to treat drinking water.

	The project boundary can be clearly identified, and the technologies counted in the project are not included in another voluntary market or CDM project activity (i.e. no double counting takes place). Project proponents must have a survey mechanism in place together with appropriate mitigation measures so as to prevent double-counting in case of another similar activity with some of the target area in common.


	The project boundary is defined as the location of the filter and the environs within which filtered water from the project technology is consumed. This definition extends to the households in which point of use water filters are installed as well as the premises on which commercial filters are installed. The target area is well demarcated in the specific list of counties provided. A unique water filter number is assigned to each filter in an electronic database to prevent double counting. 

The Hollow Fibre Membrane filters are an innovative approach to water filtration that were developed from Aqua Clara own extensive research into affordable water treatment mechanisms
. There will only be four of these technologies deployed in the project activity. The PP affirms that the neither the Hollow Fibre Membrane filters nor the BSF filters have been included in any other CDM or voluntary GHG abatement and trading programs in a letter submitted to the DOE attesting the exclusive use of the filtration technologies to the proposed project activity. 



	The technologies each have continuous useful energy outputs of less than 150kW per unit

(defined as total energy delivered usefully from start to end of operation of a unit divided by time of operation). For technologies or practices that do not deliver thermal energy in the project scenario but only displace thermal energy supplied in the baseline scenario, the 150kW threshold applies to the displaced baseline technology.


	The project activity shall distribute zero energy project technologies and therefore compliance with this requirement shall be based on a sole baseline technology which in this case is boiling water using traditional stoves:

To calculate thermal output per baseline technology the following formula shall be used:

The equation above is a modification on the Gold Standard methodology “Thermal energy from plant oil for the user of cooking stoves” which provides the equation to calculate thermal energy from cook stoves as follows:
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 ………………... (1)

(Equation 4 of the methodology)

Where:

HGy,i = Net quantity of heat supplied by the project activity during 

the year y on basis of vegetable oil “i” 

FCvo,I,y = Total quantity of vegetable oil type i used per year by oil 

stoves in the project

NCV veg, i = Net calorific value of  vegetable oil type “i”  (TJ/Gg)

nthVO,I = Efficiency of the plant using vegetable oil ‘i’

Step 1:

Given that the fuel used in the project scenario is Wood Fuel rather than Vegetable oil, the NCV used shall be that of wood fuel which is itself provided for in the Gold Standard methodology as 0.015TJ/tonne. Because the NCV is provided for in TJ/tonne there shall be no need to multiply by 0.001 as is provided for in the vegetable oil methodology owing to the fact that the NCV in that methodology is provided for in TJ/Gg. 

Step 2:

To calculate the total amount of wood fuel used, the equation shall be modified from parameter FCvo,I,y to that of a function of parameters WFC and N which are defined as the amount of wood required to boil one litre of potable water (WFC) which is defined from the Water Boiling Tests and the number of litres of safe water provided in the baseline scenario also derived from baseline studies.

Step 3:

To determine the efficiency of the stoves used in the baseline scenario, the PP has used the default value derived from the SSC CDM baseline and monitoring methodology AMS-II.G version 5.

After this modification the equation to calculate the net thermal energy provided by each baseline unit is calculates as follows:
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 …………………… (2)

Where:

WFC = Wood fuel consumption in tonnes for every litre of water boiled (0.0004177 tonnes)

NCV = Net calorific value of wood fuel (0.015 TJ/tonne)

E cook stove = efficiency cook stoves used in the baseline scenario (0.10 AMS-II.G default for traditional cook stoves)

N = Number of litres of safe water provided in the baseline scenario
5 liters, which is a conservative estimate in the ex-ante scenario.
.

Step 4:

Upon calculating the net thermal output of each baseline unit in TJ a new equation is introduced to calculate the output in kW. The conversion of TJ to kWh is available from online conversion calculators but thereafter there has to follow a conversion of the KWh to kW which is calculated by converting the KWh output by the number of hours per year in which the baseline unit is used as follows:
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Where:

CF TJ/kWH = 277,777.78
 

HG b,y = Thermal energy output of the baseline appliance.

HR(D.H)  = Number of hours in a year in which water is treated in the baseline scenario (134.184 hours
)

The kilowatt output per unit is 0.022035317 kW.

In a clarification Gold Standard request submitted to the Gold Standard Technical Advisory committee, it was confirmed that this eligibility criterion applies to a singular baseline technology which confirms its applicability to the larger ACF Facility Hollow Fibre membrane units as well.

	The project proponent must clearly communicate to all project participants the entity that

is claiming ownership rights of and selling the emission reductions resulting from the project activity. This must be communicated to the technology producers and the retailers

of the improved technology or the renewable fuel in use in the project situation by

contract or clear written assertions in the transaction paperwork, If the claimants are not

the project technology end users, the end users should be notified that they cannot claim

for emission reductions from the project.


	VER Transfers from the end user to the PP shall adopt the following approach:

1. For BSFs installed prior to registration, the PP shall explain the VER transfer approach to elected officials namely county representatives or administrative officials namely village and location chiefs who are democratically elected for each County.

2. For BSFs and ACF Hollow Fibre Membrane Filter units implemented post registration a physical sticker shall be attached to each unit explaining the VER transfer in English and Kiswahili explaining the process which shall also be explained at the point of installation

3. For the ACF Facility Hollow Fibre membrane units at water kiosks, a physical signing sheet will be used to collect voluntary signatures of units at first instance of purchase. Water purchased will be measured from the filters by use of water meters that will be attached to them. The units have a three tier data record system. The first data entry point s the ACF Facility Hollow Fibre membrane filter which will collect consumer information at the time of first purchase operating in a similar manner to a registration to use the filter. The VER transfer sheet will be issued at this point and will be the second data base which shall serve to collect voluntary VER transfer signatures and consent for consumers at the time of their first purchase after signing the initial data base. The third data base is a daily water log which shall identify the quantity of water purchased from consumers who had already signed up to the first data entry sheet. 

ACF Facility Hollow Fibre Membrane units sold for institutional and commercial use will have physical sticker shall be attached to each unit explaining the VER transfer in English and Kiswahili explaining to the institution and commercial facility owners the process which shall also be explained at the point of installation.
. 



	The use of the baseline technology as a backup or auxiliary technology in parallel with

the improved technology introduced by the project activity is permitted as long as a

mechanism is put into place to encourage the removal of the old technology (e.g.

discounted price for the improved technology) and the definitive discontinuity of its use.

The project documentation must provide a clear description of the approach chosen and

the monitoring plan must allow for a good understanding of the extent to which the

baseline technology is still in use after the introduction of the improved technology,

whether the existing baseline technology is not surrendered at the time of the introduction

of the improved technology, or whether a new baseline technology is acquired and put to

use by targeted end users during the project crediting period – see section III. The success

of the mechanism put into place must therefore be monitored, and the approach must be

adjusted if proven unsuccessful. If an old technology remains in use in parallel with the

improved technology, corresponding emissions must of course be accounted for as part of the project emissions – see section II.5.


	 The baseline technology identified is the use of wood stoves to boil water. The use of this traditional thermal energy source is not however contained to boiling water as thermal energy output of wood stoves is also used for other functions most important of which is cooking. It will therefore not be possible to encourage households to surrender the woodstoves in exchange for the project technology nor is it assumed that there shall be complete abandonment of the stoves. The assumption in the ex-ante stage however, is that these households, commercial facilities and Institutions will completely abandon the practice of boiling water in the project scenario which shall be monitored and accounted for in the project scenario to calculate project scenario fuel consumption and the emissions thereon. 



	Project activities making use of a new biomass feedstock in the project situation (e.g. shift from non-renewable to green charcoal, plant oil or renewable biomass briquettes)must comply with relevant Gold Standard specific requirements for biomass related project activities, as defined in the latest version of the Gold Standard rules
	The project activity involves zero energy water filtration technology and as such there will be no additional sales of renewable biomass.

	Only end users that boil water or are currently using unsafe water are eligible for crediting.


	All the customers within the target area have limited access to piped clean water. The customers previously depended on boiling water as the only water treatment technology available to them. Baseline surveys have been conducted and the number of people who had access to clean drinking water in the baseline scenario have been discounted from the crediting. The same is demonstrated in equation 4 of Section B.6.3 of this PDD.




Table 3: Eligibility Criteria
B.3.
Description of the sources and gases included in the project boundary: 
>> The project activity displaces the use of fuel wood, associated with anthropogenic emissions, used to boil drinking water with zero emission water purifiers within the stated project boundary. 

The baseline scenario is the existing kitchen practice of boiling water to treat water for consumption on stoves using non-renewable biomass (firewood).

The fuel wood consumed traditionally used is collected from woodlands neighbouring the targeted communities. This PDD will not, therefore include GHG reductions attributable to production and transportation of the fuel wood.

	Baseline
	Source
	Gas
	Included?
	Justification/Explanation

	
	Heat delivery, production of fuel, and transport of fuel
	CO2
	Yes
	Important source of emissions

	
	
	CH4
	Yes
	Important source of emissions

	
	
	N2O
	Yes
	Important source of emissions


Table 4: Sources of GHG gases Included in the Baseline
	Project
	Source
	Gas
	Included?
	Justification/Explanation

	
	Heat delivery, production of fuel, and transport of fuel
	CO2
	No
	No attributable project emissions

	
	
	CH4
	No
	No attributable project emissions

	
	
	N2O
	No
	No attributable project emissions


Table 5: Sources of GHG gases Included in the Project Boundary

Project Boundary:

[image: image11.png]



Figure 9: Project boundary Flow Chart
Figure 9: Project boundary Flow Chart
The GS methodology: “Technologies and Practices to Displace Decentralized Thermal Energy Consumption 11th April 2011” prompts project proponents to provide clear definitions of project boundary, target area, and fuel production and collection area:

The Project Boundary

The project boundary is defined as the physical, geographical sites of the project technologies and potentially of the baseline and project fuel collection and production, as well as solid waste and effluents disposal or treatment facilities associated with fuel processing. The project boundary is therefore defined as the location of the filter and the environs within which filtered water from the project technology is consumed. 
The Target Area

The target area is defined by the regions or towns within a single country, or across multiple adjacent countries, where the considered baseline scenario(s) is (are) assessed to be uniform across political borders. The target area provides an outer limit to the project boundary in which the project has a target population.

The target area for this project is defined by the counties, towns and communities in whom the project activity is to be implemented. 

The Fuel Production and Collection areas

In cases where woody biomass (including charcoal) is the baseline fuel, the fuel production and collection area is the area within which this woody biomass can reasonably be expected to be produced, collected and supplied. In cases the project activity introduces the use of a new biomass feedstock in the project situation, the fuel production and collection area is the area within which the biomass is produced, collected and supplied.

The fuel production and collection area is defined as the woodlands and forests within the terrestrial boundaries of Kenya.

Forested areas are widely distributed within Central Province, Coast Province, Rift Valley and Eastern Provinces with Rift Valley having the highest forest cover estimated at 47%. Sale of fuel wood and charcoal increased from 67,000 stacked cubic metres in 2002 to 77,400 stacked cubic metres in 2003, an increase of 15.0%
.As demonstrated in the table below a majority of the Provinces in Kenya have severe wood deficits, most of which exceed the FAO critical scarcity level of 35%
. Nyanza Province, in particular given its importance as one of the central distribution zones, has wood fuel deficits which present a real challenge to the communities dependent on woody biomass given the fact that it also has a high population density
. 
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Table 6: Wood fuel Scarcity Provincially in Kenya
Data on the sale of wood fuel harvested for commercial sale in rural Kenya remains widely unavailable. However with the  deficit levels within the provinces within the project boundary including Nyanza (72.07%), Nairobi (99.5%), Central (71.30%), Rift Valley (39.67%) and Eastern(39.02%) averaging 64.322%, a logical conclusion that there exists inter- provincial sales of woody biomass in Kenya is well justified. Accordingly a national rather than regional fuel collection area will be applied for the project activity.

B.4.
Description of how the  baseline scenario is identified and description of the identified baseline scenario: 

Annex 3 of the prescribed methodology (GS: Technologies and Practices to Displace Decentralized Thermal Energy Consumption) describes the application of the methodology to water treatment project activities. Accordingly, the baseline scenario is the existing kitchen practice of boiling water to treat for consumption on stoves using high emission fuels including non-renewable biomass and fossil fuels. 
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Figure 10: Baseline Scenario Flow Chart

1. Boiling
There is very little substantive data either qualitative or quantitative on boiling water in rural Kenya. There are various reports and anecdotal references however quantification of boiling drinking water can only be truly determined by a representative baseline surveys of the population characteristics.
An analysis of relevant studies is described below:

· Social Engineering: Evidence from a Suite of Take-up Experiments in Kenya

Water is typically collected from wells or springs by women and children, who carry water in plastic jerry-cans. Drinking water is typically then decanted into a wide-mouthed clay storage pot in the home, which keeps water cool. Water is retrieved from the pot using a dipper, typically a plastic cup without a handle. As a result, water often comes in contact with human hands prior to consumption, which can lead to increased contamination or recontamination of water that was safer to drink when collected at the source.

In practice, few households take steps to actively manage water quality. While some households report boiling their drinking water, Kremer et.al. (2010) note that the correlation between household water contamination and self-reported boiling is low, suggesting that there is a substantial social desirability bias and that people are over-reporting boiling.
 

· SUSTAINABLE DEPLOYMENT OF THE LIFESTRAW® FAMILY IN RURAL KENYA

The local Kenyan population do not use water filters to treat drinking water, the common practice is of boiling water or drinking water without treating.

The project proponent sought clarification from the Gold Standard on how to determine this factor from the Chair of the GS Technical Advisory Committee, as well as the GS Deputy Technical Director. In response, the project proponent was provided with this guidance from the GS Deputy Technical Director:

”In this scenario I think that households that drink untreated water and those that drink boiled water in pre-project scenario will form part of different clusters. Households that drink water treated by other techniques will not form part of the project activity. The PP can potentially use BWBT from households that drink boiled water in pre-project scenario and apply it to households that drink untreated water. Again these two clusters can be merged making conservative assumption.  

To determine this population fraction parameter, 17 data collection surveys were conducted across 9 districts in the western province. These results indicated that between 71% and 82% of the people in the region either currently boil drinking water, or would boil it if resources were more readily available
.  
· Spring Cleaning: A Randomized Evaluation of Source Water Quality Improvement
A household survey was administered to a representative sample of spring user households at all sample springs prior to the intervention, and again following each round of spring protection. The target survey respondent was the mother of the youngest child living in the home compound (where the extended family often resides together) or another woman of child-bearing age, if the mother of the youngest child was not available. The respondent is asked about the health of all children under age five living in the compound, including recent diarrhoea and dysentery incidence. The household survey also gathered baseline information about hygiene behaviours and latrine use. Data on the frequency of water boiling, home water chlorination and water collection choices was collected.

Survey respondents on average volunteered two to three such correct preventative activities, with 47% volunteering either boiling water or practicing good hygiene at baseline.  Some households report taking additional measures to treat their home water: about 25% of households report boiling their drinking water at baseline
.

· ACF Pilot Programme Survey
:

The survey team found that there are 557 people living in the households interviewed. There were 1,888children attending the schools that were surveyed. The average family size is between 7 and 8 (7.05). During the dry season the most common sources of water are protected springs. During the wet season the most common source of water is rainwater from rudimentary roof-top collection. People are using these water sources in their ACF bio-sand filters.
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Figure 11: Comparative analysis of Water Sources in the Dry and Rainy Season
Respondents were asked how they had treated their drinking water before they bought their ACF water filter. 93% stated that they had previously boiled their water, but frequently spoke of the challenge of doing this consistently. During the focus group, some women admitted to ‘direct drinking’ (drinking water direct from the source) and it became evident from discussion that many people were merely warming their water as opposed to boiling it properly.
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Figure 12: Water Treatment Options in the baseline scenario
· Project Activity Baseline survey:

An independent sample approach was employed in determining the baseline target population characteristics. 2 separate sample frames were randomly selected within the target area for the households and for the institutions/commercial facilities. A total of 144 households and 62 institutions/commercial facilities were surveyed. None of the interviewees have access to the project technology in the baseline situation.   The summary of the results from the Baseline surveys has been provided for validation as a supporting document.
Water purification for consumption has been widely advocated for in Kenya in the wake of several outbreaks of Cholera, Typhoid and other diseases linked to contaminated drinking water. Methods of water treatment such as chlorination have been tested but with very little success because of the need for maintenance of equipment and continuous purchase of disinfectants. The 2005 cholera outbreak
 
in particular lead to several public health sector players including the government embarked on a series of campaigns to introduce better water treatment methods including Chlorination. 
Of all methods of water treatment available in rural Kenya boiling water without any additional treatment method is the most common practice within the said target area.

The targeted communities within the project boundary are all located in close proximity to woodlands and or forests which provide a ready supply of wood fuel.

2. Raw water and suppressed Demand:

A key consideration of this methodology is suppressed demand which is defined as the situation prevalent in households, institutions and commercial facilities in developing countries which do not have a satisfactory level of service in terms of treated water available for consumption due to an inadequate supply of energy to meet their basic water treatment needs: the result of which is less than the required amount of water being treated and subsequently consumed. The baseline is thus measured in the project activity scenario i.e., after the introduction of the water treatment technology, as the sum of the amount of raw water treated and the amount of raw water boiled. This represents the amount of treated water per person that would be consumed removing the barriers raised by the requirement to boil. This level however is capped at the level WHO states meets the basic needs for treated water. This cap is set at 7.5 litres of water per day.

Annex 3 of the methodology “Technologies and Practices to Displace Decentralized Thermal Energy Consumption” provides a dedicated formula to calculate emissions reductions realized from implementation of a safe water supply project.

For both project scenarios the baseline scenario fuel consumption shall be back calculated by multiplying the safe water consumption of end users, for all purposes, by the amount of fuel required to boil a specific quantity of water (for purposes of this PDD that quantity shall be set at 1 litre for the ACF Hollow Fibre membrane units and the quantity of water consumption per household for the BSF).

B.5.
Description of how the anthropogenic emissions of GHG by sources are reduced below those that would have occurred in the absence of the registered CDM project activity (assessment and demonstration of additionality): 
>> The chronology of events for the project activity and the early consideration of carbon revenue is discussed briefly below:

· Q4 November 12th 2008: Dan Kuipers on behalf of Viability submits a letter to the Chairman of the Board of Aqua Clara introducing cash flow projections of the carbon as a potential revenue stream for the project to be started in Kenya

· Q1 March 17th 2009: The chairman of the ACF board writes an internal memo to the board of directors of ACF confirming interest in using carbon credits for the ACF project in Kenya.

· Q1 27th April 2009: ACF Board members declare an interest in developing carbon credits to finance the project activity

· Start date of project activity i.e., it is the date on which distribution of water filter under the proposed project activity began. – 26th June 2009

· Q3 10th September 2010: ACF Board reaffirms interest in working with Viability Africa to develop carbon credits in line with on-going discussion on how to structure the said programme

· Q1 9th March 2011: ACF Boards confirms and executes contract with Viability Africa to commence development of carbon assets

· Contract for Professional Services signed between ACF and Viability Africa, LLC. – 23rd March 2011

· Discussions with potential buyers of carbon finance commence - April 2011

· Term Sheet for the purchase of Carbon Credits uploaded to the registry and submitted to the DOE. The PP requests that the same is not made public.

· LSC hosted – May 7th 2011

LSC report with signed participants’ lists has been uploaded verifying this date.

· Letter of Introduction to the project submitted to the DNA – 8th August 2011

Letter of introduction uploaded to project registry and submitted to the DOE.

· LSC report submitted – 20th September 2011

LSC report is already uploaded on markit with its timestamp recorded

· Voluntary Emissions Reductions Purchase Agreement Executed – 13th December 2011

The VERPA has been uploaded to the registry and submitted to the DOE however the PP requests that same are not made publicly available.

· LSC Report listed on GS Registry – 2nd January 2012.

· Contract to commence Validation – Executed February 29th 2012

The PP has uploaded the executed contract between the DOE and the PP on the project registry and submitted the same to the DOE.

· GS Passport submitted to Gold Standard Foundation (uploaded on GS Registry). – 19th March 2012

· Validation work plan uploaded on GS registry. – 27th August 2013

· Request for Registration submitted to Gold Standard Foundation – 11th November 2013

Demonstration of Additionality:
The Gold Standard methodology Technologies and Practices to Displace Decentralized Thermal Energy Consumption provides the following:

“In situations where it can be shown that the project technology has been adopted by less than 20% of the population in the target area (as defined in section II, 1.b), the technology can be qualified as “first of its kind” and hence a realistic and credible barrier due to prevailing practice can be claimed. The demonstration must rely on existing credible sources of information or on a survey conducted specifically for the occasion by a third party within a sample representative enough of the overall population in the target region.” 

The methodology places to conditions under which additionality as a first of its kind project can be demonstrated. These are each described below
1. Target Area

The methodology defines the target area n section II, 1.b, as follows “The target area is defined by the regions or towns within a single country, or across multiple adjacent countries, where the considered baseline scenario(s) is(are) assessed to be uniform across political borders. The target area provides an outer limit to the project boundary in which the project has a target population.”

The PP claims a target population within the 23 counties listed in section A.4.1.4 of this PDD. The baseline scenario which is the use of boiling water to treat water is uniform across the 23 countries based on the findings of the baseline survey in accordance with the baseline scenario discussion provided in Section B.4.
2. Adoption Rates

As a qualification to this indicator, the methodology also requires that the demonstration must rely on existing credible sources of information. The government of Kenya’s Demographic Health Survey
 indicates that less than 20% of households have adopted point of use water treatment technologies:
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With the project boundary inclusive of institutions and commercial facilities, the additionality remains first-of-its-kind. This is because the facility filters (i.e. the Hollow Fibre membrane units) are patented by the project developer, the Aqua Clara Foundation. Being exclusively assembled and distributed by Aqua Clara Foundation, the PP can ascertain that less than 20% of the institutions and commercial facilities/population in the project boundary has ownership of this technology. This is because only 4 of these filters have been sold in the project boundary by the creators of the technology. A copy of the patent has been uploaded to the Gold Standard registry as evidence of this claim. 
In reliance with the provisions of the methodology, the project claims additionality based on the realistic barrier demonstrated in the fact that it is a first of its kind technology with very low market penetration in the Republic of Kenya. 
Demonstration of Additionality for Institutional/Commercial facility filters – FHFF and HFF units

Additionality for the institutional filters, i.e. the institutional HFF and the FHFF units will be argued based on the Gold Standard methodology Technologies and Practices to Displace Decentralized Thermal Energy Consumption as well as the additionality guidelines provided in 'The Guideline for Demonstrating additionality of micro scale project activities
" for which the tool allows for applicability for both small scale and large scale projects in paragraph 11 that states:
“Project activity” in paragraphs 8–10 means a small-scale or large-scale clean development mechanism (CDM) project activity or a project activity under a programme of activities (CPA of a PoA)."
The large scale GS 1078 project therefore is applicable under this tool.
The PP argues that the project GS 1078, with the inclusion of the institutional and commercial facilities in the project boundary, is additional based on paragraph 8 of the tool that states:
"Energy efficiency project activities that aim to achieve energy savings at a scale of no more than 20 gigawatt hours per year are additional if any one of the conditions below is satisfied: 
      (a) The geographic location of the project activity is in an LDC/SIDS or SUZ special underdeveloped zone of the host country identified by the government in accordance with the paragraph (a)(i) above;
      (b) The project activity is an energy efficiency activity with both conditions (i) and (ii) below satisfied: 
              (i) Each of the independent subsystems/measures in the project activity achieves an estimated annual energy savings equal to or smaller than 600 megawatt hours; 
             (ii) End users of the subsystems or measures are households/communities/SMEs. 
Being that the project’s target area is hosted in the Republic of Kenya, the applicability of option (a) is not achievable as Kenya does not fall into LDC/SIDS or SUZ special underdeveloped zone categories.

The PP however has demonstrated the applicability of the project activity under the second requirement under paragraph 8 for the institutional and commercial water filters. 
All project technologies projected to be sold in institutions and commercial facilities in this project will not exceed energy savings beyond the 20GWh or 60GWhth per year limit. Moreover, the PP has also demonstrated that each subsystem has not exceeded the 1800 MWhth per unit per year as shown below: FHFF: 
	Number of filter units
	4

	Energy Savings per unit per year (MWh)
	   455.033

	Energy savings for all technologies per year (MWhth)
	1365 

	Energy savings for all technologies per year (GWh)
	1.820

	Thermal Energy Savings for all technologies per year (GWhth)
	5.46


The additionality is therefore complied with for the FHFF in as far as the thermal energy savings per subsystem per year. The additionality tool threshold per subsystem is less than 1800MWhth, and that achieved by each FHFF per year has been proven to be 1365MWhth.
INSTITUTIONAL/ COMMERCIAL HFF:
	Number of cumulative operational  filter units
	425

	Energy Savings per unit per year (MWh)
	20.683

	Energy savings for all technologies per year (MWh)
	8790.417

	Energy savings for all technologies per year (GWh)
	8.790

	Energy savings for all technologies per year (GWhth)
	26.371

	Thermal Energy Savings per technology per year (MWhth)
	62.0500005

	Thermal Energy Savings per technology per year (GWhth)
	0.06205


 

	Number of cumulative operational  filter units
	425

	Energy Savings per unit per year (MWh)
	20.683

	Energy savings for all technologies per year (MWh)
	8790.417

	Energy savings for all technologies per year (GWh)
	8.790

	Energy savings for all technologies per year (GWhth)
	26.371

	Thermal Energy Savings per technology per year (MWhth)
	62.0500005

	Thermal Energy Savings per technology per year (GWhth)
	0.06205




The additionality is therefore complied with for the HFF in as far as the thermal energy savings per subsystem per year. The additionality tool threshold per subsystem is less than 1800MWhth, and that achieved by each HFF per year per unit has been proven to be 62.05 MWhth. This has been described at length in this section of the PDD.
The project is further additional based on option 9(b) because:
(i) Each of the independent subsystems/measures in the project activity achieves an estimated annual energy savings equal to or smaller than 600 megawatt hours (1800MWhth):
Each of the subsystems has annual energy savings of less than 600 MWh (1800MWhth). This has been calculated in the Emission reductions calculations spreadsheet attached to this email as well as demonstrated in a step-wise approach in this PDD. The calculations of Emission reductions for the institutional water filters is based on water output per filter per day rather than the number of persons per institution/commercial facility. As such, the PP has used the official fact sheets for the institutional/commercial HFF and FHFF units to get the average water output per filter per day. The actual water output per filter per day shall be determined at the time of annual monitoring. 
Calculation of Energy Efficiency of Facility Hollow Fibre filters, Hollow Fiber Filters:
To calculate thermal output per baseline technology the following formula shall be used:
The equation below is a modification on the Gold Standard methodology “Thermal energy from plant oil for the user of cooking stoves” which provides the equation to calculate thermal energy from cook stoves as follows:
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 ………………... (1)
(Equation 4 of the methodology)
Where:
HGy,i = Net quantity of heat supplied by the project activity during 
the year y on basis of vegetable oil “i” 
FCvo,I,y = Total quantity of vegetable oil type i used per year by oil 
stoves in the project
NCV veg, i = Net calorific value of vegetable oil type “i”  (TJ/Gg)
nthVO,I = Efficiency of the plant using vegetable oil ‘i’
Facility Hollow Fibre filters and Hollow Fiber Filters (Referring to institutional/commercial filters)
Step 1:
Given that the fuel used in the project scenario is Wood Fuel rather than Vegetable oil, the NCV used shall be that of wood fuel which is itself provided for in the Gold Standard methodology as 0.015 TJ/tonne. Because the NCV is provided for in TJ/tonne there shall be no need to multiply by 0.001 as is provided for in the vegetable oil methodology owing to the fact that the NCV in that methodology is provided for in TJ/Gg. 
Step 2:
To calculate the total amount of wood fuel used, the equation shall be modified from parameter FCvo,I,y to that of a function of parameters WFC and N which are defined as the amount of wood required to boil one litre of potable water (WFC) which is defined from the Institutional Water Boiling Tests and the number of litres of safe water output per filter per day as provided in the technology output. An average estimate of 5,500 litres and 250 litres has been determined for the FHFF and HFF respectively.
Step 3:
To determine the efficiency of the stoves used in the baseline scenario, the PP has used the default value derived from the SSC CDM baseline and monitoring methodology AMS-II.G version 5.
After this modification the equation to calculate the net thermal energy provided by each baseline unit is calculates as follows:
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 …………………… (2)
Where:
WFC = Wood fuel consumption in tonnes for every litre of water boiled (0.00054458 tonnes
)
NCV = Net calorific value of wood fuel (0.015 TJ/tonne)
E cook stove = efficiency cook stoves used in the baseline scenario (0.10 AMS-II.G default for traditional cook stoves)
N = Number of litres of safe water provided in the baseline scenario 5,500 litres and 250 litres for the FHFF and HFF respectively per day
Step 4:
Upon calculating the net thermal output of each baseline unit in TJ a new equation is introduced to calculate the output in kW. The conversion of TJ to kWh is available from online conversion calculators but thereafter there has to follow a conversion of the KWh to kW which is calculated by converting the KWh output by the number of hours per year in which the baseline unit is used as follows:
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………………….(3)
Where:
CF TJ/kWH = 277,777.78

HG b,y = Thermal energy output of the baseline appliance.
HR(D.H)  = Number of hours in a year in which water is treated in the baseline scenario (365 hours
)
The kilowatt output per unit is 20683.3 4 kW (HFF) and 455033.34kW (FHFF)
The tool gives reference to Megawatt hours, therefore:
FHFF:
=455033.34Kw/1000
= 455.033MWh
HFF:

=20683.3Kw/1000

=20.683MWh
In a clarification Gold Standard request submitted to the Gold Standard Technical Advisory committee, it was confirmed that this eligibility criterion applies to a singular baseline technology which confirms its applicability to the larger Facility Hollow Fibre filters as well.
Conversion of Energy savings to MWhth needs a multiplication of the MWh by 3. Therefore, the thermal energy savings per institutional filter per year is as follows:

FHFF:

=455.033MWh*3

=1365.100011MWhth

HFF:

=20.683MWh*3

=62.05MWhth

All technologies distributed to institutions and commercial facilities should not exceed the 60GWhth threshold as stipulated in the Guideline for Demonstrating additionality of micro scale project activities. The PP cn confirm that this has been complied with based on the water output per day, estimated filter sales and water output per unit per day as shown below:

	Description
	Value
	Additionality Tool/ Methodological Threshold
	Units
	Confirmation of Compliance with Additionality Tool and Methodology

	Total Energy thermal savings for FHFF and Institutional HFF units for all technologies per year
	31.83 


	60
	GWhth
	 Yes 

	Thermal Energy savings per unit per year (FHFF)
	1365.10
	1800
	MWhth
	Yes

	Thermal Energy savings per unit per year (Institutional HFF)
	62.05
	1800
	MWhth
	Yes


 (ii) End users of the subsystems or measures households/communities/SMEs:
2. The end users of the FHFF and the institutional HFFs are going to be distributed to SMEs such as schools, cafes, children's homes, clinics, etc within the project boundary.
The international definition of SME's varies by national jurisdiction based on the number of employees and annual turnover per organization
. In Kenya, by law and by practice, the definition was recently extended to the term MSME
 which stands for "micro, small and medium enterprises", where Micro Enterprises has up to 10 employees, Small enterprises have 10 to 50
 and medium enterprises, 50 to 150 employees
.

In the PP’s opinion the consideration of this definition means that the technology would be made available to small commercial enterprises rather than large facilities. By all accounts, the institutions which shall be recipients of the project technologies in institutions, water kiosks or commercial facilities shall all qualify under the said description in so far as the definition of the number of employees who operate at said facilities is concerned.

That said however, it is often an intrusive and difficult question to seek out financially sensitive data and to this extent the qualification on annual revenue shall not be verified during monitoring.

Conclusion:
The institutional/commercial filters have complied with the CDM guidelines for demonstration of additionality for microscale projects.
B.6.
 Emission reductions:

	B.6.1.
Explanation of methodological choices:


>> The project proponent selected to use the Gold Standard methodology Technologies and Practices to Displace Decentralized Thermal Energy Consumption.

In the decision to use the stated methodology the proponent considered the following:

1. Specific application of the methodology to Safe Water treatment

Annex 3 of the methodology provides specific surveys, calculations for baseline and project emissions as well as guidance on applicable surveys and tests.

2. Clear guidance on baseline calculations

The methodology provides the proponent with express guidelines on baseline fuel consumption in so far as such calculation is back tracked to project scenario safe water consumption. This proved to be a clear approach given the difficulty of end users to clearly quantify how much water is treated or consumed raw in the baseline scenario. All equations were directly drawn from the baseline methodology TPDDTEC. All equations have been numbered in order of their appearance. The only equations not drawn from the methodology have been referenced to the methodologies they are drawn from

3. Compliance with eligibility criteria

As described in Section B.6.2 of this PDD.
4. Emissions Calculations:

Baseline Emissions:

As described in section A3.1 of the Gold Standard methodology, the baseline scenario wood fuel consumption is back calculated by multiplying the safe water consumption of end users observed in the project scenario by the amount of fuel required to boil a specific quantity of water. The equation below therefore draws on this premise to calculate baseline emissions
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Bb,y = Number of person-days x Baseline Fuel used to Treat Water (T/L) x Total Safe Water consumed in project scenario (L/p/d)

Bb,y = (1 - Cj) * Nj,y * Wi,y * ( Qj,y + Q j,rawboil,y ) ……………………………………………………(4)

(Equation 11 of the methodology)
Where:

Nj,y

Number of person days consuming water supplied by project scenario p through year y

Cj 
Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it

Bb,y 

Quantity of fuel consumed in baseline scenario b during the year y in tons

Qp,y 
Quantity of safe water in litres consumed in the project scenario p and supplied by project technology per person per day
Qp,rawboil,y     Quantity of raw water boiled in the project scenario p per person per day

Wb,y 
Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b 
BEb,y = Bb,y * ((f NRB,b, y * EFb,fuel, CO2) + EFb,fuel, non(CO2)) * NCV wood,fuel……………..….(5)
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……………………………………………………………………………… (6)

(Equation 10 of the methodology)
Project Emissions
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…………..(7)
(Equation 12 of the methodology)

Where:

Np,y 

Number of person days consuming water supplied by project scenario p through year y

Cj 
Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it 
Bp,y 

Quantity of fuel consumed in baseline scenario b during the year y in tons 
Qp,rawboil,y 
Quantity of raw water boiled in the project scenario p per person per day 
Qp,cleanboil,y 
Quantity of safe water boiled in the project scenario p per person per day 
Wp,y 
Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b 
Emissions Reductions:
The overall GHG reductions are calculated as follows:

ERy = ( Σ BEb,y – Σ PEp,y ) * Up,y - Σ LEp,y …….……………………………………………………….(8)

(Equation 13 of  the methodology)

Where;

BEb,y = Bb,y * ((f NRB,b,y * EFb,fuel,CO2) + EFb,fuel, nonCO2)* NCVbfuel ….……….…..……….…(9)

PEp,y = Bp,y* ((f NRB,p,y* EFp,fuel,CO2) + EFp,fuel,nonCO2) * NCVp, fuel………….…….………..(10)

	B.6.2. 
Data and parameters that are available at validation:


	Data / Parameter:
	Wb,y

	Data unit:
	Tonnes/litre

	Description:
	Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b 

	Source of data used:
	Baseline water Boiling test

	Value applied:
	Households – 0.00054960
Institutions/commercial facilities – 0.00054458 



	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The value provided above was derived from water boiling tests as recommended by the methodology. The value selected is the mean value derived from 144 households and 62 institutions/commercial facilities respectively.

	Any comment:
	


	Data / Parameter:
	EFb,fuel,CO2

	Data unit:
	tCO2/TJ

	Description:
	CO2 emission factor of the wood fuel

	Source of data used:
	IPCC Default emission factor


	Value applied:
	112

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC default values provide an accurate and conservative estimate of emissions reduction from various fuel sources.

	Any comment:
	


	Data / Parameter:
	NCVb

	Data unit:
	TJ/ton

	Description:
	Net calorific value of wood fuel used in the baseline

	Source of data used:
	IPCC default value

	Value applied:
	0.015

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC default values provide an accurate and conservative estimate of emissions reduction from various fuel sources.

	Any comment:
	


	Data / Parameter:
	EFb,fuel,CH4

	Data unit:
	tCH4/TJ

	Description:
	CH4 emission factor of the wood fuel

	Source of data used:
	IPCC Default emission factor


	Value applied:
	0.300 

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC default values provide an accurate and conservative estimate of emissions reduction from various fuel sources.

	Any comment:
	


	Data / Parameter:
	EFb,fuel, N2O

	Data unit:
	t N2O /TJ

	Description:
	N2O emission factor of the wood fuel

	Source of data used:
	IPCC Default emission factor


	Value applied:
	0.004

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC default values provide an accurate and conservative estimate of emissions reduction from various fuel sources.

	Any comment:
	


	Data / Parameter:
	GWP

	Data unit:
	Fraction

	Description:
	Global Warming Potential of  CH4 

	Source of data used:
	Literature Review: 

	Value applied:
	25

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC Third Assessment Report: Climate Change 2001 
.

	Any comment:
	


	Data / Parameter:
	GWP

	Data unit:
	Fraction

	Description:
	Global Warming Potential of  N2O 

	Source of data used:
	Literature Review: 

	Value applied:
	298

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	IPCC Third Assessment Report: Climate Change 2001 
 

	Any comment:
	


	Data / Parameter:
	Cj

	Data unit:
	%

	Description:
	Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it

	Source of data used:
	Baseline Surveys

	Value applied:
	18% - Households

76% - Institutions and commercial facilities

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	Baseline surveys carried out in project boundary showed that out of 144 households interviewed, 26 households had access to safe drinking water without boiling. That is, 12 households used treatment chemicals, 5 households would have used treatment chemicals if it wasn’t for suppressed demand, while the other 9 households used either rain or piped water. The Cj factor was determined based on the methodological requirements by dividing the 26 households by the total in the sample frame.
The same process was applied to the institutions/commercial facilities Cj value except that the number of sample units with access to safe water was 47 out of the total (62 sample units).

	Any comment:
	N/A


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	B.6.3. 
Ex-ante calculation of emission reductions:


>> Baseline Scenario Fuel Consumption Calculation

For the Bio Sand Filter and the Household HFF units, the total safe water consumed in the project scenario is the amount of safe water supplied by the project technology and consumed in the project scenario, plus the amount of raw water boiled after introducing the project technology (respectively represented below as Qp,y + Qp,rawboil,y ) calculated per filter. This total is assumed to be equivalent to water boiled in the baseline.

Bp,y = Number of person-days x Baseline Fuel used to Treat Water (T/L) x Total Safe Water consumed in project scenario (L/p/d)

Bp,y = (1 - Cj) * Nj,y * Wi,y * ( Qj,y + Q j,rawboil,y ) …………………………………….………………(4)

Where:

Nj,y 
Number of person days consuming water supplied by project scenario p through year y 
Cj 
Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it 
Bb,y 
Quantity of fuel consumed in baseline scenario b during the year y in tons 
Qp,y
Quantity of safe water in litres consumed in the project scenario p and supplied by project technology per person per day 
Qp,rawboil,y 
Quantity of raw water boiled in the project scenario p per person per day 
Wb,y 
Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b 
	Parameter
	Application Under Project Activity
	Value
	Units
	Data source

	Nj,y
	Number of person days consuming water supplied by project scenario p through year y
	1,825 
	Person.days


	Baseline survey

	Cj
	Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it
	0.18
	Fraction
	Baseline survey

	Cj
	Expressed as a percentage, this is the portion of users of the project technology j who in the baseline were already consuming safe water without boiling it. This refers to the institutions and commercial facilities
	0.76
	Fraction
	Baseline survey

	Bb,y
	Quantity of fuel consumed in baseline scenario b during the year y in tons
	BSF Filters = 4.115375t

HFF (Households) = 4.115375t

HFF(Institutions) = 0.00013056t

FHFF = 0.00013056t


	tonnes
	Calculated (See attached Emissions Calculations Spreadsheet.)

	Qp,y
	Quantity of safe water in litres consumed in the project scenario p and supplied by project technology per person per day
	5
	litres
	Conservative estimate

	Qp,y

	Litres of safe water produced per day from project technology
	1
	litres
	Conservative Estimate pending Water consumption field test during annual monitoring

	Qp,rawboil,y
	Quantity of raw water boiled in the project scenario p per person per day
	0
	litres
	Conservative Estimate pending Water consumption field test during annual monitoring

	Wb,y
	Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b (for the FHFF)
	0.00054960
	tonnes
	Water Boiling Test

	Wb,y
	Quantity of fuel in tons required to treat 1 litre of water using technologies representative of baseline scenario b (for the FHFF) in institutions and commercial facilities
	0.00054458


	tonnes
	Water Boiling Test

	f NRB,b,y
	Fraction of biomass used in year y for project scenario b that can be established as non--‐renewable biomass.
	92.0%

	Fraction
	Default Value

	EFb,fuel,CO2
	CO2 emission factor of the wood fuel
	112
	tCO2/TJ
	IPCC Default Value


	NCVb,fuel
	Net calorific value of the fuel that is substituted or reduced
	0.015
	TJ/tonne
	IPCC Default Value

	EFb,fuel,CH4
	CH4 emission factor of the wood fuel
	0.300 
	tCH4/TJ
	IPCC Default Value

	EFb,fuel,N2O
	N2O emission factor of the wood fuel
	0.004 
	tN2O/TJ
	IPCC Default Value

	GWP
	Global Warming Potential of  CH4
	25
	Ratio
	IPCC Default Value 


	GWP
	Global Warming Potential of  N2O
	298
	Ratio
	IPCC Default Value 



Table 8: Parameters used in Calculation of Baseline fuel consumption

For the ACF Facility Hollow Fibre membrane units and the Institutional and commercial facility HFF units, the total safe water consumed in the project scenario is the amount of safe water supplied by the project technology and consumed in the project scenario. With respect to the provision of the GS methodology TPDDTEC, which facilitates the application of calculations based on the project technology’s capacity per day, the emissions reductions realized from the ACF Facility Hollow fibre membrane units and the Institutional and commercial facility HFF units shall be calculated based on the emissions reductions for each litre of water produced as follows:

BEb,y = Bb,y * ((f NRB,b, y * EFb,fuel, CO2) + EFb,fuel,c nonCO2) * NCVb fuel ………..….(5)

The parameters remain constant to those described in Table 8 above except the parameter Bb,y which in the ACF Facility Hollow fibre membrane units and the Institutional and commercial facility HFF units project scenario is calculated as the baseline fuel consumption required to boil one litre of water. 
Non-Renewable Biomass Assessment

The biomass used for in the baseline scenario qualifies under non-renewable definitions since most of material is obtained from forests that remain to be forest land, woody and non woody biomass from crop lands and/or grass lands, biomass residues and sometimes from non-fossil fraction of an industrial or municipal waste. To quantify the parameter fNRB the PP has selected to use a conservative approach by using CDM Default Values. The Values provided by the CDM EB have also been approved by the respective DNAs for each of the 58 countries for which the assessments have been done. The value of the NRB for Kenya is 0.92
 which shall be adopted for calculation of ERs for the purpose of this PDD.

fNRB = 0.92
Project Emissions
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Where:

Bp,y 

Quantity of fuel consumed in project scenario p during the year y in tons

f NRB,b, y 
Fraction of biomass used in year y for baseline scenario b that can be established as non-­‐renewable biomass
EFb,fuel,CO2 
CO2 emission factor of the fuel that is substituted or reduced. 

EFb,fuel,nonCO2 
Non-­‐CO2 emission factor of the fuel that is reducedCH4 emission factor of wood-fuel
NCVp, fuel 
Net calorific value of the fuel that is substituted or reducedNet 
All parameters listed above remain the same as the baseline scenario described above because they are default factors, save for the parameter Bp,y. ( project scenario wood fuel consumption ) which is defined according to the equation provided below:
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Project Scenario Fuel Consumption

Cj 
Expressed as a percentage, this is the portion of users of the project technology j or who in the baseline were already consuming safe water without boiling it

Baseline surveys revealed that 32% of households boiled water and 19% of institutions/commercial facilities boiled water and a further 60% of households and 52% of institutions and commercial facilities consumed water raw. Based on the principle of suppressed demand for potable water, in the baseline but would have boiled the water if socio economic barriers were eliminated, such consumers are not part of the Cj factor. On the other hand those who consume raw water, but would have used treatment chemicals if conditions were favourable, such people will be part of the Cj factor. This principle has been demonstrated in the baseline survey summary for both households and institutions/commercial facilities.

Np,y  
Number of person.days consuming water supplied by project scenario p through year y

Baseline surveys conducted revealed an average of 5 persons per households. 

Wp,y 
Quantity of wood fuel or fossil fuel in tons required to treat 1 litre of water using

technologies representative of the project scenario p during project year y
The project technology is zero energy water filters and hence there is no wood or fossil fuel consumption and as such this value is justified as zero.

Qp,rawboil,y  
Quantity of raw water boiled in the project scenario p per person per day

This parameter shall be monitored in the project scenario by use of the methodology recommended Water Consumption Field Test (WCFT). The assumption in the ex-ante scenario is that there will be no boiling of raw drinking water once the project technology is employed. Therefore, in the Ex-ante calculations, Qp,raw boil has been assumed to be 0 liters. 

Qp,cleanboil,y 
Quantity of safe water boiled in the project scenario p per person per day

Before the installation of each bio-sand filter the ACF trained Community Development Officer instructs the customer on the use and maintenance of the filter. The instructions are geared towards reduction of domestic fuel wood consumption and the impracticality of boiling water already treated by the bio sand filter.  The value of this parameter is established at 0.

Project emissions are therefore deemed to be 0 because no wood or fossil fuel is used to boil water in the project scenario given that the project scenario uses zero energy water filtration. This parameter shall however be monitored using the WCFT in the project scenario.
Project Emissions from transportation:
Annex 3 of the methodology requires proponents to consider emissions associated with transportation if such emissions are expected to be material (5% or more of the overall emissions), these must in any case be accounted for in the project situation as part of the project emissions. In the baseline situation, the project proponent has the option to take them into account or to neglect them altogether (as this latter case implies a conservative result).

All the components required for the ACF BSF filters are made locally and therefore there is minimal likelihood of project emissions occasioned through transportation.
At approximately 300 grams per hollow fibre membrane filter and only 4 of these units being required per year the transportation of these three units from the United States of America is negligible.
Usage Rate (Up,y):

The usage rate is a monitored parameter as indicated in the monitoring plan in this PDD. The PP shall update calculate the usage factor in accordance with monitoring plan described in this PDD and use it for final calculation of the emissions reductions prior to verification. The usage has been conservatively assumed to be 80% in the ex-ante estimations.
Leakage

The core of the methodology prescribes possible parameters that should be evaluated for leakage emissions.

a) The displaced baseline technologies are reused outside the project boundary in place of lower emitting technology or in a manner suggesting more usage than would have occurred in the absence of the project.

Traditional fuel wood consumption was mainly restricted to the end user setting it is highly unlikely that fuel wood consumption in regions outside the target area will increase. Total Kenyan demand for fuel wood remains well above supply
, therefore the gradual increase of fuel wood supplies due to diminished consumption in the target area will not warrant a reduction in prices so as to increase supply. Furthermore, the project activity will not displace the baseline technology but rather displace the baseline practice of boiling water. Therefore, there is minimal risk of the baseline technologies being reused outside the project boundary. 
b) The non-renewable biomass or fossil fuels saved under the project activity are used by non-project users who previously used lower emitting energy sources.

Fuel wood previously used was sourced or obtained individually and fuel wood consumption is a function of market forces of demand and supply. Common markets or woodlands are not subject to the preferences of the ACF customers. Therefore, there is no indication that the fuel wood consumption would increase amongst non-project users who previously relied on lower-emitting sources.

c) The project significantly impacts the NRB fraction within an area where other CDM or VER project activities account for NRB fraction in their baseline scenario.

An estimation of 7,424 BSF filters, 1,842  and 425 Household and institutional ACF Hollow Fibre membrane filters respectively  and 4 ACF Facility Hollow Fibre  filters projected to be sold/ installed within the crediting period and a baseline fuel consumption of  4.11 tonnes of fuel wood per household (in the BSF and Household HFF units project scenario),  0.00013 tonnes for every litre of water treated from the ACF Facility Hollow Fibre  filters and institutional HFF units, the average non-renewable fuel wood savings amounts to 84,090 tonnes per year. This is amounts to a 0.36% change in the NRB fraction in Kenya which is an insignificant impact on the NRB fraction in Kenya. The impact of the project activity on the NRB faction nationally has been demonstrated in the emissions calculations spreadsheet.
d) The project population compensates for loss of the space heating effect of inefficient technology by adopting some other form of heating or by retaining some use of inefficient technology.

100% of households, institutions and commercial facilities surveyed relied on wood as their primary thermal energy source. The introduction of zero energy water filters does not have a considerable impact on the heat produced that is used for space heating for the following reasons:

· Baseline surveys revealed that households typically boil water for 25 minutes with an average consumption of 15 litres per household. Space heating is often tied to the preparation of meals which take longer to cook at night and in the early morning
.  Meals take longer to prepare and are prepared multiple times during the day rather than water treatment which occurs mostly once in a day. Institutions and commercial facilities do not employ any form of space heating.
· Space heating is often as a consequence of leaving ash and wood embers burning overnight after the major thermal needs have been satisfied. This also occurring as a subsequent effect of space heating during cooking when the majority of household members are in the household before retiring to sleep.

· By applying the methodology recommended water boiling test duration of 10 minutes (households, and institutions/commercial facilities typically boil water for 5 - 15 minutes depending on the volume of water lost as well as the amount of available fuel wood), the actual baseline wood fuel consumption for water boiling is very low and therefore would have minimal impact on space heating as compared to other technologies like Improved cook Stoves which do have a direct impact on space heating (USAID 2007).
e) By virtue of promotion and marketing of a new technology with high efficiency, the project stimulates substitution within households who commonly used a technology with relatively lower emissions, in cases where such a trend is not eligible as an evolving baseline.

Uptake of the ACF filters or the safe water supplied from the same will lead to reduced consumption of non-renewable ligneous fuels. As such there is no competing interest with a lower emission technology because the filters in themselves are zero energy water treatment units. 

There are therefore no perceived leakage possibilities nor shall the same be monitored in the PDD.

Emission Reductions 

The overall GHG reductions are calculated as follows:

ERy = (Σ BEb,y – Σ PEp,y ) * Up,y - Σ LEp,y ………………………………………………………….(7)

Where;

BEby = Bb,y * ((f NRB,b,y * EFb,fuel,CO2) + EFb,fuel, nonCO2)* NCVbfuel…………………….…(8)

PEp,y = Bp,y* ((f NRB,p,y* EFp,fuel,CO2) + EFp,fuel,nonCO2) * NCVp, fuel………………….…....(9)

	B.6.4
Summary of the ex-ante estimation of emission reductions:  


>>
	Year
	Baseline emissions 

(tCO2e)
	Project emissions (tCO2e)
	Leakage (tCO2e)
	Emission reductions (tCO2e)

	1st Feb – 31st Dec 2012
	10,909
	                                       -   
	                           -   
	10,909

	2013
	15,614
	                                       -   
	                           -   
	15,614

	2014
	17,892
	                                       -   
	                           -   
	17,892

	2015
	22,132
	                                       -   
	                           -   
	22,132

	2016
	27,951
	                                       -   
	                           -   
	27,951

	2017
	33,401
	                                       -   
	                           -   
	33,401

	2018
	38,923
	                                       -   
	                           -   
	38,923

	2019
	44,444
	                                       -   
	                           -   
	44,444

	2020
	50,097
	                                       -   
	                           -   
	50,097

	2021
	55,487
	                                       -   
	                           -   
	55,487

	1st Jan – 31st Jan 2022
	57,497
	
	
	57,497

	Total
	374,348
	                                       -   
	                           -   
	374,348

	Total number of 

crediting years
	10

	Annual 

average over the 

crediting period
	37,435 
	
	
	37,435


Table 9: Ex-Ante estimation of Emissions Reductions
	B.7.
Application of the monitoring methodology and description of the monitoring plan:


B.7.1
Data and parameters monitored:

	Data / Parameter:
	Qp,y

	Data unit:
	Litres per person per day

	Description:
	Quantity of safe water in litres consumed in the project scenario p and supplied by project technology per person per day

	Source of data to be used:
	Water consumption field test WCFT

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	5 for bio sand and Hollow Fibre membrane filter  

	Description of measurement methods and procedures to be applied
	Water Consumption Field Test

	QA/QC procedures to be applied:
	ACF shall ensure accurate and transparent record keeping, monitoring and evaluation of installed units and safe water purchases. Electronic data records shall be used to store data with regard to all data from the Field Tests and surveys. All electronic records shall be stored up to 2 years after the project activity ends and shall be made accessible for spot checking and cross referencing by a third party.

	Any comment:
	The PP applied the 5value as the water consumption rate per person per day which is a conservative estimate in the baseline. The 7.5 litre cap is provided for in section A.3.1 of the methodology but its application would result in an over estimation of actual water consumption and subsequently higher ex-ante emissions reductions however this cap will be applicable during ex-post water consumption field tests. The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	Qp,y

	Data unit:
	Litres of safe water produced per day from project technology

	Description:
	Quantity of safe water supplied in the project scenario p using the ACF Facility Hollow Fibre membrane filters and Hollow Fibre Filters

	Source of data to be used:
	Equipment capacity specification (Meter readings)

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	1 litre

	Description of measurement methods and procedures to be applied
	Meter readings will be taken on a monthly basis for the amount of water passing through the filters for consumption in the facility. The meter readings will be recorded in the project electronic data base.

	QA/QC procedures to be applied:
	ACF shall ensure accurate and transparent record keeping, monitoring and evaluation of installed units and safe water purchases. Electronic data records shall be used to store data with regard to all data. All electronic records shall be stored up to 2 years after the project activity ends and shall be made accessible for spot checking and cross referencing by a third party.

	Any comment:
	The water consumption per person per day from the Facility Hollow Fibre membrane filter used for sale of water to individuals will be capped at 7.5 litres per person per day. The value of 1 litre has therefore only been used for ex-ante calculation of emissions reductions. In the project scenario water consumption field tests will be conducted to determine the actual amount of water consumed per person per day which was purchased from these units. The surveys shall be conducted annually as per Project Field Tests.
For the Facility filters sold at commercial facilities and institutions like schools, the PP will install water meters to ensure maximum accuracy in determining the total water passed through the filters per day.


	Data / Parameter:
	Qp, cleanboil,y

	Data unit:
	Litres per person per day

	Description:
	Quantity of safe water boiled in the project scenario p per person per day

	Source of data to be used:
	Water consumption field test WCFT

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	0

	Description of measurement methods and procedures to be applied
	Water Consumption Field Test

	QA/QC procedures to be applied:
	ACF shall ensure accurate and transparent record keeping, monitoring and evaluation of installed units and safe water purchases. Electronic data records shall be used to store data with regard to all data from the Field Tests and surveys. All electronic records shall be stored up to 2 years after the project activity ends  and shall be made accessible for spot checking and cross referencing by a third party.

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	Qp, raw, boil, y

	Data unit:
	Litres per person per day

	Description:
	Quantity of raw water boiled in the project scenario p per person per day 

	Source of data to be used:
	Water consumption field test WCFT 

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	0

	Description of measurement methods and procedures to be applied
	Water Consumption Field Test

	QA/QC procedures to be applied:
	ACF shall ensure accurate and transparent record keeping, monitoring and evaluation of installed units and safe water purchases. Electronic data records shall be used to store data with regard to all data from the Field Tests and surveys. All electronic records shall be stored up to 2 years after the project activity ends  and shall be made accessible for spot checking and cross referencing by a third party.

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	Np,y

	Data unit:
	Person.days

	Description:
	Number of persons consuming water supplied by project scenario p through year y

	Source of data to be used:
	Water consumption field test WCFT

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	5

	Description of measurement methods and procedures to be applied
	Water Consumption Field Test

	QA/QC procedures to be applied:
	ACF shall ensure accurate and transparent record keeping, monitoring and evaluation of installed units and safe water purchases. Electronic data records shall be used to store data with regard to all data from the Field Tests and surveys. All electronic records shall be stored up to 2 years after the project activity ends  and shall be made accessible for spot checking and cross referencing by a third party.

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	Up,y

	Data unit:
	Percentage

	Description:
	Usage rate in project scenario p during year y. This data will be used to account for end users which discontinue use of the filters from the monitored sample frame and thereafter be extrapolated across the total sales record.

	Source of data to be used:
	Annual Usage Survey

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	80

	Description of measurement methods and procedures to be applied
	Usage Survey

	QA/QC procedures to be applied:
	Usage surveys shall include an assessment based on the year of the project technologies. 

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests. The PP has selected a conservative estimate of 80%, which shall be revised once monitoring is conducted on the usage parameter.


	Data / Parameter:
	Quality of the treated water

	Data unit:
	N/A

	Description:
	Performance of the BSF Filter and Hollow fibre membrane filters. Household Hollow fibre membrane filters shall be examined at the household level while water quality tests for the facility Hollow Fibre membraneunits shall be investigated at the point of sale in accordance with the Quality Standards for Sources of Domestic Water of The Environmental Management And Co-Ordination (Water Quality) Regulations, 2006, as well as at the institutions and commercial facilities where they have been installed.

	Source of data to be used:
	Water Quality Tests

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	N/A

	Description of measurement methods and procedures to be applied
	Field laboratory tests that will achieve measure the requisite parameters in the manufacturer’s specifications of the project technologies.

	QA/QC procedures to be applied:
	The water test results will be compared against values provided for different parameters under the manufacturer’s specifications of the project technologies.

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	Water treatment Practices in the baseline scenario

	Data unit:
	Treatment descriptions

	Description:
	This parameter will be collated so as to describe water treatment practices in the baseline scenario.

	Source of data to be used:
	Field Test Updates

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	N/A

	Description of measurement methods and procedures to be applied
	Open ended questionnaires in monitoring surveys

	QA/QC procedures to be applied:
	Multiple options in an open ended questionnaire so as to eliminate any possibility of bias.

	Any comment:
	The surveys shall be conducted annually as per Project Field Tests


	Data / Parameter:
	LEp,y

	Data unit:
	t_CO2e per year

	Description:
	Leakage in project scenario p during year y

	Source of data to be used:
	Literature review

	Value of data applied for the purpose of calculating expected emission reductions in Section B.5
	N/A

	Description of measurement methods and procedures to be applied
	Literature review

	QA/QC procedures to be applied:
	There are no perceived monitoring requirements for leakage perceived for this project as has been demonstrated in section B.6.3 of this PDD.

	Any comment:
	The surveys shall be conducted Biennially


	B.7.2.
Description of the monitoring plan:


>> MONITORING PLAN

1. Monitoring Procedure

A total sales record and a project database will be maintained continuously and stored on an electronic database maintained by both Viability Africa and ACF. To this effect a monitoring and usage survey will be conducted annually and as prescribed in the methodology. The monitoring exercise shall be a combined function of the usage survey, monitoring survey and the Water Consumption Field Test exercises. The monitoring exercise shall be carried out separately for each technology type – namely the BSF, ACF Hollow Fibre membrane filter and ACF Facility Hollow Membrane Fibre Units.
Conditions for the project activity are assumed to be unchanging, replicating the same model for each sale of the BSF filters amongst consumers bearing the same characteristics of other consumers in the Target Area. A fixed baseline has been selected to this effect.  

A. Total Sales Record

The project proponent will maintain an accurate and complete sales record. The record will be backed up electronically by both the project participant and Viability Africa in its capacity as carbon asset consultant.

The required data are:

1. Date of sale

2. Geographic area of sale

3. Model/type of project technology sold

4. Quantity of project technologies sold

5. Name and telephone number and address:

6. Mode of use: domestic, commercial or other:
7. Unique Filter serial number

B. Project Database

The project database will be derived from the total sales record.

2. On-going Monitoring Studies

a) Monitoring Survey – Completed annually, beginning 1 year after project registration

The project participant will conduct annual monitoring surveys which will investigate annual changes in the project scenario.

b) Usage Survey – Completed annually, or more frequently, and in all cases on time for any request of issuance. 

The usage survey provides a single usage parameter that is weighted based on drop off rates that are representative of the age distribution for project technologies in the total sales record.

The usage parameter in the usage survey shall be based on users who completely abandon use of the ACF filter and those that do not properly use or maintain the filter so as to affect the quality of water treated. This survey will be carried out using closed questionnaires and spot checks. 

c) Project Field Test Update – Completed annually 
The Project Field Tests update is an extension of the project PFT and provides a water consumption assessment representative of project technologies currently every year. Hence the PFT update accounts for changes in the project scenario over time as project technologies age and new customers are added, also as new models and designs are introduced.

Water Consumption Field Test Protocol:

The PP shall employ the following WCFT protocol. The protocol will employ field exercises based on the KPT guidelines in Annex 4 of the approved methodology. The protocol will be executed over a four day period with the first day targeted at questionnaires and surveys with the remaining three left dedicated to WCFT exercises.
The four day period shall not be carried out over a holiday period to ensure conservative quantification of water consumption per  end user. 

Day 1 - Surveys and Introduction

The PP shall execute Usage surveys, SD assessments and other non-field exercise surveys for the same sampling units as the WCFT separately for each technology (namely BSH,  Hollow Fibre membrane filter and the ACF Facility Hollow Fibre membrane Filter). 
End-users of the BSF and Hollow Fiber Membrane Filter :

As stated in this PDD, the end users of the BSF mainly will comprise domestic households, while those of Hollow Fibre membrane filter units are both domestic commercial and institutional settings. On day 1, the PP will inform the end-users of the 3-day WCFT exercise informing them that they are to treat water as they normally do year round.

Households, commercial facilities and institutions will report on the times at which they treat water every day (it is expected that for BSF units this will be once in the morning and once in the evening, while for ACF Hollow Fibre membrane filter will be once per day. The times reported shall be recorded to allow enumerators to go to the end-user’s residence the following day before raw water is treated. The end-users who purchase water from the facility Hollow fibre membrane filters  shall also be requested to provide their normal purchasing frequency per week.
Day 2 - 4. WCFT exercise
Based on the schedule of respective end user’s water treatment (or the BSF and Hollow Fibre membrane filter) enumerators will conduct a volumetric assessment for raw water before it is added to the filter. The enumerator shall record the value of raw water treated prior to filtration in the morning and again in the evening/afternoon as the case may be. This assessment shall be conducted using standardized volumetric flasks. Raw water carried by the end users will be measured in these flasks before being filtered through the BSF/ Hollow Fibre membrane filter. 

The mean value of the total raw water (the total water filtered per day aggregated over a three day period) will establish the value Q,p,y per  end user. Which will then be aggregated (after elimination of outliers) to determine the value used to calculate Emission Reductions for the whole project per technology.

The  end user will then be asked if at all they boil any of the clean water or if they consume any raw water without boiling.

For clean water boiled (Q,p,clean,boil) the same volumetric assessment will be conducted for the amount of water boiled with the enumerator quantifying how much clean water is boiled prior to the same being added to the boiling pot.

For raw water, (Q,p,rawboil) the volumetric assessment will be conducted prior to the water being added to the boiling pot..

The WCFT will also record on a day to day basis - the number of people living in the end user - daily questionnaire/ log entry.

For the Facility Hollow Fibre membrane filters used in the sale/distribution of water to households the PP will conduct volumetric assessments at households based on safe water storage containers. It is assumed that purchasing times may vary which would complicate the process of scheduling visits to determine water purchase. The PP shall therefore employ random inspections over the three days on a reducing level basis. The PP shall conduct a volumetric assessment of the amount of water consumed each day at the household. The difference in water levels from day to day shall be recorded as the day to day water consumption with the mean aggregate used as the Q,p,y per household. The household will then be asked if at all they boil any of the clean water or if they consume any raw water without boiling.

For clean water boiled (Q,p,clean,boil) the same volumetric assessment will be conducted for the amount of water boiled with the enumerator quantifying how much clean water is boiled prior to the same being added to the boiling pot.

For raw water, (Q,p,rawboil) the volumetric assessment will be conducted prior to the water being added to the boiling pot.
Water consumption for the household ACF Facility Hollow Fibre membrane (used at commercial centres) units will be capped at 7.5 litres per person per day in accordance with methodological procedures

ACF Facility Hollow Fibre membrane filters – Data Points
The Facility filters have the potential to filter up to 5,500 litres of water per day. At the purchasing points for the large scale units, there shall be a vendor who will record the total amount of water purchased by individual users as well as the amount of water sold from the unit as a total. This shall be ensured through use of the data cards as documented in section B.2 of this PDD. This will allow the PP to monitor household level water consumption in addition to the quantity of water produced from the large scale ACF Facility Hollow Fibre membrane filters units. Data entry and recording for the community ACF Facility Hollow Fibre membrane filters units therefore shall be at three levels. 

1. The first data entry point is the ACF Facility Hollow Fibre membrane filters  TSR which will collect consumer information at the time of first purchase operating in a similar manner to a registration to use the filter. 

2. The VER transfer sheet will be issued at this point and will be the second data base which shall serve to collect voluntary VER transfer signatures and consent for consumers at the time of their first purchase after signing the initial data base. 

3. The third data base is a daily water log which shall identify the quantity of water purchased from consumers who had already signed up to the first data entry sheet.
4. The water output will be measured by water meters that are fitted to the water filters.
The TSR developed for ACF Facility Hollow Fibre membrane filters  will have the following information:

1. Date of sale (First time of purchase of water from the Community ACF Facility Hollow Fibre membrane filters Filter)

2. Geographic area of sale (Location of the ACF Facility Hollow Fibre membrane filters)

3. Name and telephone number and address: (The respondent shall enter the household name (i.e., name of the household owner this is a safeguard provision in the event that the person purchasing the water is not the owner or main resident in the household)

The data points will allow the PP to identify households against which water consumption field tests will be carried out using a simple random survey approach in the same manner as described on page 51 of this PDD describing the sample unit selection procedures using the probability proportional to size method. This approach will allow the PP to monitor households in the project scenario regardless of their frequency of purchase of water from the ACF Facility Hollow Fibre membrane units which will further allow the mean value determined to be conservative. In all instances the water dispensed from the ACF Facility Hollow Fibre membrane unit will be monitored but the value used for emission reduction calculations will be the value derived from the WCFT. The value determined from households after the WCFT for ACF Facility Hollow membrane Fibre units will be correlated against the values logged per household at the point of sale for the ACF Facility Hollow Fibre membrane filter. The more conservative value from the WCFT or the data logs at the ACF Facility Hollow Fibre membrane filters point of sale will be used to calculate water consumption values as well as ER calculations for the ACF Facility Hollow Fibre membrane filters. Also, the more conservative value between the household usage survey data and the data Logs at the ACF Facility Hollow Fibre membrane filters will be used to determine users and non-users of the project technology.
The mean value of water consumption per household will then be multiplied against the total number of households who purchase water from the ACF Facility Hollow Fibre membrane filters. The water consumption values will be determined after the monitoring surveys whose sampling frame will be determined by applying the 90/10 rule. If the WCFT test meets a confidence/precision of 90/10, the mean will be applied otherwise the lower bound value. The 90/10 precision level has been selected because the monitoring survey will be a single sample for establishing project scenario water consumption.
The calculation of the sample size for the monitoring surveys for the BSF units shall be based upon a 0.7 Coefficient of Variation under a 90/10 approach as provided for in Table 3 of Annex 4 of the approved Gold Standard baseline and monitoring methodology as shown below:


[image: image26]
Table 3 is applicable because the monitoring survey will be conducted for the project scenario as a single sample. The selection of a COV of 0.7 was arbitrarily determined from the project proponent’s assumption which is allowed in Annex 4 of the methodology which states “Use the tables here to choose a provisional minimum sample size using that COV estimate.” Furthermore, the PP attests herein that the COV may be increased if after analysis of the data and results presented, the COV used (0.7) is lower than the real COV after analysis of the data collated from the monitoring exercise.
The PP shall create a two cluster groups for both the Hollow Fibre membrane filters and the ACF Facility Hollow Fibre membrane units based on the sampling requirements provided in the approved GS methodology i.e. each project technology’s sample size shall be at least 10% of the number of users in their respective Total Sales Records. The same 90/10 precision level will be applied against a COV of 0.7 for the ACF Facility Hollow Fibre membrane filters and Hollow Fibre membrane unit monitoring exercises. The sample size calculations will vary depending on the number of units in the sampling frame (TSR) for each technology which is unknown at the moment. These clusters will represent separate sampling and monitoring efforts to ensure that emission reductions from each of the project technologies can be calculated based on WCFT values determined for each technology type. 
The Water Consumption Field Test Procedures stated here above and further elaborated in the sample monitoring survey in Annex 4 of this PDD, shall then be applicable for the ACF Facility Hollow Fibre membrane filters users in the same manner as they will be applicable for the Bio Sand and Hollow Fibre membrane filters Topics 4, 5 and 6 of the monitoring survey will be applied at the point of sale ( i.e., the physical location of the ACF Facility Hollow Fibre membrane filters) rather than at the households which purchase water from the ACF Facility Hollow Fibre membrane filters.
The PP shall also conduct additional water boiling tests where project surveys indicate a change in the water treatment technologies.

In addition to these monitoring requirements, the PP shall also include questions in the monitoring survey to establish the Cj factor to be used for emissions reductions calculations for issuance. These questions will examine baseline water treatment practices, determine any energy poverty barriers which prevented persons from water treatment prior to the project scenario as well as most likely water treatment options in the absence of the said energy poverty barriers. 

d) Water Quality Tests
The PP shall collect samples of water from the each household which have been selected as sampling units from the technology specific sampling frame. Each water sample shall be labelled and stored in cool packs. At a central field laboratory all the samples will be tested and results recorded for each individual sample.  This will ensure that the PP’s water quality testing will be representative and robust. Field laboratory testing has been selected because it allows for near immediate testing without contamination or any other distortion from the transportation to laboratories. The drinking standard doesn’t specifically approve or endorse either method of water testing but rather specifies quantified limits that determine the quality of the water.

The use of field laboratory tests is approved in the methodology and is a commonly accepted international approach
. 
d) Leakage Assessment 
As demonstrated in section B.6.3 of this PDD, there are no perceived leakage risks for this parameter however the PP will conduct a biennial assessment of any variations in the potential sources of leakage for monitoring. 
e) Non-Renewable Biomass Assessment Update

The NRB assessment update will not occur for the project given its fixed baseline and the fact that the project scale is not large enough to affect the national NRB fraction. 

3. Quality Assurance and Quality Control

The project proponent commits itself to accurate and transparent record keeping, monitoring and evaluation. All supporting documentation and records for the project must be easily accessible for spot checking and cross referencing by a third party; these records will be kept by Viability Africa, LLC. Contact information in the total sales record must allow a project auditor to easily contact and visit end users. An auditor must also be able to cross reference pertinent project documentation, which must include archives such as production records (e.g. materials purchases, internal logs), financial accounts and sales records, as well as wholesale customer invoices, observations of retailer activities and sales performance.

The PP shall perform statistical analysis on the data collated using Microsoft excel in an automated tool that will use standard deviation and mean values to determine outliers.

The following monitoring plan has been developed in accordance with Annex 3 of the methodology; Technologies and Practices to Displace Decentralized Thermal Energy Consumption.

Survey and Testing Procedure

ACF shall ensure that all tests and surveys are:

1. Transparent and can easily be replicated,

2. Evidently conservative,

3. Sample is randomly selected so as to not introduce a material bias,

4. The impact of daily and seasonal variations on the expected average fuel consumption savings is accounted for.

Sample Method

The sampling method chosen for the project activity is Simple Random Sampling. Accordingly the Total sales Record (TSR) data shall identify the various geographical zones of operational BSFs, ACF Facility Hollow Fibre membrane units and the Hollow Fiber Membrane Filter within the project activity. Random test subjects shall hence be identified from the TSR.

Objectives

Objectives of sampling is to accurately quantify the water consumption characteristics in the project scenario, sustainable development impacts and dropout rate of the project technologies distributed to households.

Sample Size:

In accordance with approved baseline and monitoring methodology, the PP has selected a sample size of at least 137 households for the Bio Sand Filters and 10% of the sampling frames for the Hollow Fibre membrane filters cluster and the ACF Facility Hollow Fibre membrane filters Clusters as based on their respective Total Sampling Frames whose sampling units shall be determined using the 90/10 precision level using a coefficient of variation of 0.7.
The project proponent shall rely on the probability proportional to size method to determine sampling units. Accordingly the following steps shall be taken in the analysis of the sales record maintained by the proponent:

1. List all the geographical regions (counties/districts) in the total sales record and list the number of filters sold in this region

2. Calculate a cumulative sum of all the BSF filters sold, where the last number in this series shall be the total number of filters sold

3. A sample size of 137 has been determined for the project activity (see above on calculation of the sample size). 

4. The total number of filters shall then be divided by the sample size (137). The result shall be used to determine the Sample Interval. 

5. At random a number between 1 and the Sample Interval (SI) shall be chosen this shall be held as the Random Start (RS)

6. Sample units (SU) shall be identified as follows

a.       SU1 = RS

b.       SU2=RS + SI

c.       SU3 = RS + 2SI

d.     SUN= RS+ (n-1)SI

7. These sample units (SI) correspond to an identified household in the cumulative sales in the Sales Record

Example of a typical Record Systems for sampling in the records: 

	Geographical Location
	Number of Units Sold in the Region
	Cumulative Number of Filters Sold

	A
	1000
	1000

	S
	234
	1234

	D
	4567
	5801

	F
	342
	6143

	G
	456
	6599

	H
	677
	7276

	J
	8990
	16266


Total number of filters Sold = 23,875

Sample size = 137
SI= 174
RS = 54

Randomly selected households will include the following based on this calculation:

SU1 =
54

SU2 = 
228
SU3 = 
402
SU137 =
23,718

It is important that the sample unit number selected correspond to the exact number that in the sales record such that this value will be used to select the household with details of location, name and contact references of the customer. 

The same sample unit selection procedure described above shall be applicable for the Hollow Fibre membrane filters and ACF Facility Hollow Fibre membrane clusters using the simple random survey approach.

Monitoring of ACF Facility Hollow Fibre membrane filters
For the ACF Facility Hollow Fibre filters sold in institutions amd commercial facilities monitoring shall be done in the same manner as with the BSF filters.  Water meters will be strategically placed on the filters outlets used for drinking only to confirm accuracy of the water quantities consumed per day. Data shall be entered in the project electronic database that shall be kept by the PP as well as the project consultant.
For the ACF Facility Hollow Fibre membrane filters used in the sale of water to households,, there shall be three record keeping points, the first is data cards that provide all the data for the totals sales Record, the second will be daily entries by the vendor (this would be at the point of distribution or “water centre”) and the third component would be electronic records kept by ACF indicating consumer data as well as the daily volumes of water produced in the project scenario. The consumers of water treated from the ACF Facility Hollow Fibre membrane filters shall be grouped together with the BSF Total Sales records for a cumulative TSR which shall then be used to randomly select a sampling frame for monitoring surveys.
The monitoring surveys conducted will include a sample of households, commercial facilities and institutions who use the ACF Facility Hollow Fibre membrane filters and will feature Water Consumption Field test questions to ascertain parameters, Q,p,cleanboil,y, Q,rawboil,y .and the amount of water consumed which has been procured from the ACF Facility Hollow Fibre membrane filters
This approach will allow the PP to monitor the water distributed from the water centre, institution, commercial facilitiesand at the household level through water consumption field tests during monitoring surveys.
Operational Structure:
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Procedures for Administering Data Collection and Minimizing Non-Sampling Errors

1. Procedures for Data Collection

Surveyors will conduct closed questionnaires to identify the stated parameters. This data will then be stored electronically. Trained surveyors shall conduct the sampling for the each village or region within the sampling frame which they are assigned based off the random subset selected. Data records collected shall be stored in one central data base with ACF and the other with the carbon asset consultant, Viability Africa.
To maximize field responses the minimum sample size has been set at 130. This is a corrective measure by way of over-sampling to account for any respondents who cannot be traced or any outliers. An increase of 30% is common practice to account for non-response
. The survey is conducted by site visits with closed questionnaires for the observational units who are household members and spot checks for the functioning of the water filters and only persons over age 12 are interviewed. Where the household members present are children under 12, the surveyors will have to conduct a repeated visit and where there are no older respondents, then the sample unit shall be treated as non-responsive.

Operation and Management Structure:

All end user data from sales records shall be collated by ACF. The Total Sales record shall be used to select a sampling frame in accordance with the sampling effort described in this PDD. Viability Africa, (the GS consultant contracted to develop this asset) shall review the random selection process and sampling frame there developed to assess compliance with the sampling standards.
Quality Control and Assurance:

Throughout the implementation of the project activity data shall be controlled and reviewed solely by the Database manager (identified in the section on roles and responsibilities below). This will prevent a situation where multiple parties are required to enter or collate data which could lead to erroneous entries. The data shall be further verified by the Carbon Asset Consultant to ensure errors associated with double counting or incomplete entries are not included in the project databases.

Water Testing shall be carried out using standard field test equipment to collect water samples. During the pilot phase the PP used the technology and therefore has field experience with the use of the technology in strict accordance with technology manuals and guidelines. Furthermore samples collected from the field shall be tested at controlled laboratories to avoid contamination and to ensure consistency of results. Samples shall be uniquely identified to the BSF unit/ Hollow Fibre membrane filters unit from which they were collected.
Roles and Responsibilities:
1. Database Management:

There shall be a database manager who shall record or cause to be recorded all data obtained at the point of installation of the BSF and ACF Hollow Fibre membrane units. The database manager shall also collect all sales cards from the BSF units and cause those to be entered into the Total Sales Record for the ACF Facility Hollow Fibre membrane units.

The database manager shall update the total sales record and submit the same to the Gold Standard Consultant (Viability Africa) at least once monthly who shall verify the integrity of the database and cross check against errors such as duplicate entries or omissions.

2. Monitoring Surveys

The Gold Standard Consultant (Viability Africa) shall prepare a monitoring protocol for all the quantifiable data parameters stated in the PDD as well as for the sustainable development indicators indicated in the Passport.

The Gold Standard Consultant shall train the PP and the identified survey team on the monitoring protocol developed as well as conduct mock surveys to ensure that the enumerators fully comprehend the protocol to be observed as well as the  questions contained in the survey template developed.
3. Analysis

The database manager and the Gold Standard Consultant shall analyse or cause to be analysed all data realized from the surveys to assess that 

· The mean/proportion values realized are within the precision/confidence levels required by the methodology and sampling plan designed in this PDD.

· Non-response – if it occurs – was cured by oversampling

· That respondent above the age of 12 were interviewed

· Adherence to protocol was compiled by the enumerators – this shall be affirmed by after survey interviews with the enumerators to assess any difficulties in interpretation of the questions to respondents if any.

Owing to the fact that the project had not been registered by end of 2013, the first monitoring exercise shall include all monitored parameters accrued in 2012 and 2013. This shall be a singular monitoring exercise and shall only be employed in light of delayed registration. Thereafter all monitoring surveys shall be conducted annually as stated earlier in this PDD.

	B.8.
Date of completion of the application of the baseline study and monitoring methodology and the name of the responsible person(s)/entity(ies):


>> Date of completion of the baseline study and monitoring plan 11/01/2011. Viability Africa, LLC, the CDM consultant was the entity responsible for the application of the baseline and monitoring methodology for the ACF water filtration project.  Contact information of Viability Africa, LLC:

Mr Kyle Denning

kyle.denning@sef-llc.com
Viability Africa, LLC

Suite 21, KP Flats, Milimani,

P.O. Box 35026 - 00200

Nairobi, Kenya

Tel: + 254 (0) 700 414 253 

SECTION C. 
Duration of the project activity / crediting period 

C.1.
Duration of the project activity:


C.1.1.
Starting date of the project activity: 

> 26/06/2009.
The CDM EB defines the project start date as the earliest date at which either the implementation or construction or real action of a project activity begins”. The project activity began distribution of the filters on 26th June 2009. This date would meet the definition of the project start date. The qualification of the start date under the provisions of the CDM EB is qualified by the commencement of distribution which meets the definition of real action of the project activity.

C.1.2.
Expected operational lifetime of the project activity:
>> 10 years. 
C.2.
Choice of the crediting period and related information: 

C.2.1.
Renewable crediting period:


C.2.1.1.
 
Starting date of the first crediting period: 
>> 


C.2.1.2.

Length of the first crediting period:

>> 


C.2.2.
Fixed crediting period: 



C.2.2.1.

Starting date:

>> 1st February 2012
This date has been selected under the retroactive cycle for retroactive crediting commensurate to the start date of the project activity. 



C.2.2.2.

Length: 
>> 10 years
SECTION D. 
Environmental impacts

>>

D.1.
Documentation on the analysis of the environmental impacts, including transboundary impacts: 

>> No adverse environmental impacts will take place as a result of this Point of Use water filtration project activity. During the stake-holder consultation in 7/05/2011, the stakeholders (including representatives of National Environmental Management Authority (NEMA), Egerton University, and the government through the Local provincial administration, expressed the opinion that the environmental effects would be beneficial.

There are no real or perceived adverse environmental impacts and as such no mitigation measures were put in place because the environmental effects were not rated negative in the final sustainable development analysis. 
D.2.
If environmental impacts are considered significant by the project participants or the host Party, please provide conclusions and all references to support documentation of an environmental impact assessment undertaken in accordance with the procedures as required by the host Party:

>> The 2nd Schedule of Environmental Management and coordination Act (EMCA) 1999 provides for categories of projects that require an Environmental Impact Assessment be concluded before project implementation
. These projects include:

· General activities that create a significant change in land use

· Urban Development

· Transportation

· Dams, rivers and water resources

· Mining, including quarrying and open-cast extraction

· Aerial spraying. 

· Processing and manufacturing industries

· Large Scale Agriculture 

· Electrical infrastructure 

· Management of hydrocarbons 

· Waste disposal 

· Nuclear Reactors. 

· Major developments in biotechnology 

· Natural conservation areas 

There is no mandatory requirement for zero energy water filtration projects to conduct an environmental Impact Assessment.
SECTION E. 
Stakeholders’ comments

>>

E.1.
Brief description how comments by local stakeholders have been invited and compiled:
>> The local stakeholder consultation meeting was held on May 7th 2011 at 10.00 AM at Kipsinende Township Primary school in Uasin Gishu County. Stakeholders were invited using emails, personal invitations, phone calls and public advertisements employed using posters. Word of mouth through school children was used to reach stakeholders who didn’t have access to the posters to ensure maximum stakeholder participation. Invited guests to the meeting included local people impacted by the project activity, local policy makers, local authorities,  local and international NGO’s working on topics relevant to the project as well as  local Gold Standard experts located closest to the project location.

A list of invites and their contacts was made prior to a local stakeholder’s consultation meeting. The list included the locals, project beneficiaries, local policy makers, local authorities, official representatives, local and international NGO’s working on topics relevant to the project and even local Gold Standard experts located closest to the project location. A list of the participants and the invites tracking table is included in the Gold Standard Local Stakeholder Consultation Report. The use of phones, e-mails, public advertisements and follow-ups via word of mouth where possible were employed to bring maximum participation.

The participants of the local stakeholders’ consultation meeting filled up evaluation forms that invited their honest opinion on the meeting and of the project. Contacts information f both Viability Africa and Aqua Clara Foundation were given to the people. In the sign-in list, there was a column left for the people to give their contacts in case there was need for communication or response/ feedback. ACF has representatives among the locals who can be easily contacted by the people, better still in the local language.

Efforts were made to reach most of the individuals who were unable to attend the meeting physically through word of mouth and email. Their comments were taken into consideration. The use of e-mails for NGO’s is due to the fact that most of them can easily respond to it. Even after having posters, word of mouth was still required since that is the culture of the people. The locals would hardly respond to posters. Use of the school children and their teachers also played a major role in getting the project beneficiaries involved. 

The meeting was well attended and the participants were actively involved. ACF has held more than twenty such meetings in the regions where the project is and has been implemented. ACF directly involves the community members and encourages them to give feedback. The report was compiled in the Gold Standard Local Stakeholder Consultation Report.

E.2.
Summary of the comments received:
>> There was active participation of the beneficiaries and all participants. Most concern that was raised can be summarised as based on:

· Project continuity- After the project is implemented in the community, its continuity is guaranteed since ACF trains some of the locals on the construction and maintenance of the bio-sand filters. There are also hygiene clubs formed in Primary schools that promote hygiene and the need for using the water filter

· Cost of installing the water filter is lower compared to expenses incurred by boiling water or treating water borne diseases. Having the beneficiary give some input into the water filter brings a sense of ownership and the beneficiary will tend to use it and care for it.

· The water filtration process is all by natural means and no chemicals are added to the water hence it tastes better and is considered safer.

· The tank is not to be moved for the entire period of usage since moving it would disrupt the layer formation, block water outlet or interfere with the joints causing clean water to mix with dirty water. The beneficiaries agreed to adhere to these conditions

· The type of water to be purified depends on its turbidity. Water that has been used for other purposes like washing is not recommended. However, after considering the above, any type of water can be purified

· Raw materials provided by ACF are highly recommended for making the water filter. This is because the gravel is of the required sharpness and the sand is hygienic and well rounded.  

· The project as a whole addresses health issues, millennium development goals, gender gaps, environmental concerns like GHG emissions and deforestation, considers the poor, offers employment for the youth and can help in poverty reduction process

The benefits of the water filter were some of the issues that were highlighted during the meetings and a summary of them is given below:

· Improved health of the users of the water filters. The ACF water filters reduce the rate of in-door air pollution (IAP) which is common to wood stoves used to boil water collected from surface water surfaces. IAP can cause or aggravate the contraction of diseases such as Lung Cancer or tuberculosis.

· Income savings. Once purchased, the water purifiers will eliminate recurrent expenditure on weekly purchases of wood fuel and in the same vein reduce the time spent on collecting wod fuel for households who did not purchase wood but whom collected it instead.

· The ACF water purifiers will provide a source of safe drinking water for consumers who did not previously boil or purify their drinking water.

· The ACF water purifiers will create a sustainable income generating activity for the locally trained entrepreneurs incorporated in the ACF water purification system.

E.3.
Report on how due account was taken of any comments received:
>> 

	Stakeholder comment
	Was comment taken into account (Yes/ No)?
	Explanation (Why? How?)

	How is the project going to thrive after the demonstration is done and ACF leaves?
	Yes
	ACF train a few locals who are left in the community and are given the mandate to construct more water filters within and outside the community. They also have hygiene clubs in the primary schools who are trained to promote hygiene and construct the water filters.

	The tanks are quite expensive. Why and how can this cost be reduced?
	No


	The cost of the tank is a quarter of the actual cost, so it is already subsidised as it is. The cost will also make the people have a sense of ownership and responsibility. Extra resources expected will be used to expand the project and maybe subsidise the fee further 

	Do the locals have to add other reagents to make the water safer for drinking?
	Yes
	No. The water from the filter is safe for drinking and no chemicals have to be added. It tastes better because it is more pure.

	It is difficult to have the tank remain at one point for 10 years. Can this be changed?
	No
	No. the tank cannot be moved around because the different layers will mix up, gravel may clog the outlet holes or the joints may get interfered with leading to a mix up in clean and dirty water

	What type of water is to be purified?
	Yes
	Any type of water is to be purified and the flow rate and frequency of servicing depends on the turbidity. However, water that has been used for other purposes for example washing clothes is not recommended

	Does the cleaning process involve any chemical processes
	Yes
	The process is purely natural. Mechanical filtration is done by the sand and gravel. The biological layer kills the microorganisms, natural death occurs to any microorganisms that get trapped within the mechanical filtration. Brass chips are used to increase disinfection and since they do not dissolve or react with water, they cause no harm 

	Are there limitations on the type of raw materials?
	Yes 
	Yes. The materials provided by ACF are the only ones highly recommended. Other types of concrete apart from granite will react with water and hence make the water dirty. Quarry sand is the best because of its sharp edges that form a compact structure to allow maximum filtration. River sand is rounded hence will give poor results. Raw materials are provided by ACF hence are not much of a problem.


Table 10: Stakeholder comment assessment
Annex 1
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING 

The project activity will not receive any public funding.

Annex 3

BASELINE INFORMATION

The PP completed a second baseline testing survey in July 2015 as per the requirements of the GS methodology as well as in response to a Forward Action Request raised during the 6-Week registration review period which stated:

“The PP shall conduct a post registration baseline survey/water boiling tests prior to 2nd issuance

considering in a representative way the target population in the project boundary and considering

households prior to adopting the project technology
”.
An independent sample survey approach was therefore used to sample members of the population within the project boundary who do not yet own/have access to the project technology. The PP developed two sets of randomized and robust sample frames representing the types of potential end users of the project technology – Household/domestic end users and institutional/commercial facility end users. A total of 144 households were targeted as well as 62 institutions and commercial facilities.

Through the baseline surveys, the PP was able to quantify the baseline characteristics of respondents. This is in line with Section 4. C of the baseline and monitoring methodology. It also allowed the PP an opportunity to quantify wood fuel consumption rates in the baseline scenario 

Baseline Survey Representativeness:
As stated in this PDD, the project target area comprises 23 counties in the Republic of Kenya. To ensure representativeness, the PP samples were drawn from 8 counties within this boundary namely:

1. Migori and Homabay to the west of the target area

2. Nakuru and Kericho toward the center of the project target area

3. Nandi and Uasin towards the North East of the project target area

4. Murang’a and Embu towards the East of the project Target area

The PP employed random sampling of counties. The PP clustered the counties in a way that complies with the methodological requirement of being representative in the project boundary. As such, out of the 23 counties in the project boundary, the PP randomly selected 8 counties in the North (2 counties), East (2 counties), South (2 counties), and West (2 counties) of the entire project boundary. Households and establishments were also randomly selected within the counties to get a representative sample frame.
Baseline Survey Sample Sizing:

The total projected sales for BSFs in the region are 7,424, 4 FHFFs and 1,842 Household HFF and 425 institutional/commercial HFF units. The PP therefore sampled 144 Households which exceeds the required 100 minimum households for baseline testing. The PP chose to sample 62 institutions/commercial facilities in anticipation that sales in such establishment for the next 2 years will be 600 units.  The sample size for institutions and commercial facilities was selected based on expected sales in the remainder of the crediting period. Should sales exceed the 620 cap, the PP will conduct additional baseline surveys to ensure compliance with the sampling requirements in the methodology.
Data Collected:

The following parameters were collected in line with the requirements of the methodology:

1. User follow up

· Name and Physical Location
· Contact information
2. End user characteristics

· Number of people per household
· Typical baseline technology usage patterns and tasks (commercial, institutional, domestic, etc.)

3. Baseline technology and fuels

· Types of baseline technologies used and estimated frequency

· Types of fuels used and estimated quantities

· Seasonal variations in baseline technology and fuel use

· Sources of fuels; (purchased or hand-collected, etc.) and prices paid or effort made (e.g. walking distances, persons collecting, opportunity cost)

A summary of the findings of the baseline survey is presented as supporting document in the baseline survey summary.
Water Boiling Tests:

The GS methodology applied to this project activity describes a BWBT as a test “to find the amount of wood-fuel or alternative fuel required in kg/L to bring one litre of water to boil (Wi) on stove type i and to be safe for consumption. 
General Procedure:

•
1 litre of water in pot measured using 1 L measuring cup and recorded. 

•
Picture taken of stove

•
Time recorded at roiling boil.

•
Boiling allowed continuing for 5 minutes after beginning of roiling boil. The test must not exceed the 10 minute time period unless rolling boil has not been reached.

•
Water temperature recorded just before end of 5 minute boil using clinical mercury thermometer

•
Time recorded at end of 5 minute boil.

•
Pot removed from fire and remaining wood and large coals moved aside to allow for cooling.

•
Remaining wood measured using digital scale and recorded and verified by picture.

This process was followed for all the samples in the sample frames.

Testing
:

1. Prepare the timer, water, pre-weighed bundle of wood, standard pot and materials to light fire.

2. Fill in the data collection sheet

3. Using the tong place the thermometer mid-level between the surface of the water and bottom of the pot.

4. Fire to be started in a replicable manner

5. Once fire has caught the timer should begin

6. Bring water to a rapid boil. This should be done by local practices used to fan stoves without excessively consuming fuel wood.

7. Once water reaches the local boiling point record time

8. Remove the water and extinguish flames by using sand or ash but not water as it will have an effect on the weight of wood. 

9. Knock out all loose charcoal. 

10. Weigh all the unburned wood.

The PP used new weighing scales for the WBT exercise. The weighing scale specifications are as follows:

Brand: Ashton Meyers

Maximum weight: 5kg/11lb, d=1g/0.05oz

Iso Certified

Chrome/Stainless Steel body

Precision gauge weight sensing mechanism
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Picture of the weighing scale in use during baseline testing

The test results revealed average wood fuel consumption is 0. 54960 kg for households and 0.54458 kg for institutions/commercial facilities.
The result from water boiling tests has been provided as supporting document in the Baseline survey summary.

Annex 4

MONITORING INFORMATION 

- - - - 

A.  Survey Templates

This annex has been prepared to demonstrate compliance with the Guidelines for
carrying out usage surveys for projects implementing household water filtration technologies
MONITORING SURVEY

i) Basic Information

Date (Day, Month, Year):  ___ /___ /______ 

Name of enumerator: _________________________ Phone Number: ____________________ 

Filter Serial Number: ___________ Date filter was installed (Day, Month,Year): ___ /___ /______ 

(Can be sourced from Sales Record if end user cannot recall) 

Entry of Respondent in the Total Sales Record: ________________   Age of Filter: _________ years /months 

County Name: ___________   Location Name: __________ Village Name: ___________ 

Model of the water filter used by interviewee (Tick where appropriate): 
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Household Biosand Filter (BSF):


ACF Hollow Fibre membrane Filter: 


ACF Facility Hollow Fibre membrane Filter:


Mode of Use of the Filter: Domestic Use

Institutional use:

Commercial use:          
Name of interviewee/family name: ___________________________________________ 

I) BASELINE WATER TREATMENT OPTIONS

1. BEFORE you bought the filter, did you treat your water?

 Yes ________      No ________

i). If the answer is YES in question 1 above, what was your water treatment option before you bought the water filter?

(Tick where applicable)

a) Boiling ________

b) Treatment Chemicals (e.g. Water Guard)_________

c) Other (Specify) __________________

ii). If the answer is NO in question 1 above, give a reason for not treating water:

(Tick appropriately)

a) Too Expensive/ Cost is too high __________________

b) Distance to collect firewood is too far _______________

c) Lack of awareness __________________

d) Dissatisfied with available treatment options (taste, smell, stomach aches from treated water) _________________

iii). what would be your likely treatment option if the barrier in 1(ii) above were removed?

a) Boiling ________

b) Treatment Chemicals (e.g. Water Guard)_________

c) Other (Specify) __________________

II: USAGE SURVEY

Section 1: Current Water Treatment Practices

1. Do you CURRENTLY do anything to make water safer to drink before drinking it?


Yes                  No 

2.  (If answer is yes above). How do you make the water safe to drink?

(Enter the water treatment option stated by the end interviewee) 

_____________________________________________________

3. Are you the main user/operator of the filter in this household/institution/commercial facilityOR are you the main person who purchases water from the ACF Facility Hollow Fibre membrane Filter?

Yes                  No 

4. If the answer is no above please state who the main user of the filter / main person who purchases water in this household/institution/commercial facility.
____________________________________________________

Section 2:

1. How often do you use the water filter/ Purchase Water from the ACF Facility Hollow Fibre membrane Filter?

_________________________________

2. When was the last time you filtered water using the filter/ Purchased Water from the ACF Facility Hollow Fibre membrane Filter?
_________________________________

3. Have you used the filter/ purchased water from the ACF Facility Hollow Fibre membrane Filter in the last week?

__________________________________

Section 3:

1. Is there a safe storage container which contains the filtered water or the water purchased from a ACF Facility Hollow Fibre membrane Filter?


Yes              No 

If the answer is yes above, enumerator shall proceed to examine the safe water storage container.


1. a. Does the container have a lid or cover? Yes              No 

1.b. Does the container have an opening that allows easy access to water without requiring the insertion of hands or objects into the container?


Yes                  No

1.c. Is the container capacity equal to or greater than 20 litres?


Yes                No

1.d. Is the container cleaned at least once a week using safe water?


Yes                No 

1.e. Is the container used to collect raw water?


Yes                 No 

If the observations (in section 1.a. – 1.d.,) are observed by the enumerator and recorded as “Yes” and (1.e) is recorded as “No” above the storage container qualifies as a safe water storage container.

If the answer is no in Section 3 Question 1 ask question 2 below:

2. When was the last time there was filtered water in the container?

______________________________________ 

Section 4: (Not applicable to the households who purchase water from ACF Facility Hollow Fibre membrane Filter. Such observations as are listed in here below will be observed at the location of the  ACF Facility Hollow Fibre membrane Filter and questions asked to the vendor of water at the ACF Facility Hollow Fibre membrane Filter.)
Spot Check by the enumerator to establish physical signs of usage.

1. Are there cob webs/ insect infestations (ants) accumulated on the Bio Sand/ ACF Hollow Fibre membrane Filter?


Yes               No 

2. Are there any signs of breakage or leakage on the filter walls?


Yes               No

3. Has the filter been drained of all water and sand and being used for a different purpose, like a storage container for rainfall water?


Yes               No  

4. Is the filter still dripping from the last filtration?


Yes               No  

5. Are the external parts of the filter in good working condition? (e.g. Taps)


Yes               No  

6. Is the safe water storage container wet from the last water filtered or still contains filtered water?

Yes               No  

If the answers to any of the three questions above are “Yes” then the Enumerator shall record that the filter has been abandoned.

If the enumerator observes that the filter is still dripping from the last water filtration, that the tap and the other external parts of the filter are in good working order and can deduce from the storage container that water has been recently filtered the Enumerator shall record that the filter has is in use.

Tick appropriately:

	Abandoned
	

	In Use
	


Section 5: (Not applicable to the households who purchase water from ACF Facility Hollow Fibre membrane Filter. Such observations as are listed in here below will be observed at the location of the ACF Facility Hollow Fibre membrane Filter and questions asked to the vendor of water at the ACF Facility Hollow Fibre membrane Filter.)
Enumerator shall ask the interviewee to sample a small sample of raw water through the filter 

Introductory question for this exercise: Can you please show us how you
filter water?

Enumerator shall record the interviewee’s comprehension of use of the filter as follows and tick appropriately: 

	Good ( No assistance required, no hesitation observed)
	

	Average ( No assistance required, hesitation observed)
	

	Poor( Assistance required, hesitation observed)
	


Section 6: (Not applicable to the households who purchase water from ACF Facility Hollow Fibre membrane Filter. Such observations as are listed in here below will be observed at the location of the ACF Facility Hollow Fibre membrane Filter and questions asked to the vendor of water at the ACF Facility Hollow membrane Fibre Filter.)
Enumerator shall inspect the filter to establish its operational condition:

 Tick as appropriate:

	The filter is fully operational ( no damage to filter)
	

	The filter is functional but needs immediate replacement
	

	The filter has been completely abandoned
	


Success/ Failure Rates for the monitoring survey

In accordance with the Gold Standard Guidelines for carrying out usage surveys for projects implementing household water filtration technologies the following success/ failure parameters have been established for the purposes of determination of users of the Aqua Clara filters.

Topic 1: Introductory question and water treatment 

Background Information: The sampling frame against which the monitoring surveys are carried out is based on the Total Sales Record. It is assumed that the end users in this sampling frame are active users of the filters. 

Success/ Failure Rate:

The success/ failure rate for this topic is therefore binary. If a household/Institution/commercial facility doesn’t use the filter then the interviewee will be treated as a non-user.

If the interviewee is not the main operator of the filter/ main purchaser of water from the ACF Facility Hollow Fibre membrane filters unit then the interviewer shall assess if the person has sufficient knowledge of the household/Institution/commercial facility water treatment practices. For example a person who is present within the household/institution/commercial facility as water is being treated or who from time to time has been repeatedly involved in the water filtration/ purchase process. This can be a domestic labourer, elder sibling or relative living in the household, or a kitchen staff member, or employee in the institution who has also used the filter. . Such a person qualifies to provide information and can be interviewed. 
If the interviewee doesn’t meet this threshold, then the interviewer will not ask questions from this person and instead select a different household/institution/commercial facility to interview.

Topic 2:  Rate of usage


Background Information: There is a lack of significant information on the frequency of water treatment habits before and after interventions such as the Bio Sand Filter, FHHH and HFF. 

Success/ Failure Rate:

In the absence of any comparative data the PP opts to select a success rate of filter use at least 3 times every week (3 days per week) for the BSF or purchases from the ACF Facility Hollow membrane Fibre filters unit at least three times a week and any household which doesn’t comply with this will be deemed as non-user. 
Topic 3:  Water
storage


Background Information: The successful use of the filters is hinged on the households/institution’s/commercial facility’s ability to store the water in a safe water storage container as qualified by the questions in the monitoring survey.

Success/ Failure Rate:

The success/ failure rate for this topic is therefore binary. If a household/institution/commercial facility doesn’t have a safe water storage container, then the interviewee will be treated as a non-user.

Topic 4:  Physical signs
of usage

Success/ Failure Rate:

The success/ failure rate for this topic is therefore binary. If a household/commercial facility or institution has an abandoned filter as defined in Section 4 of the Monitoring Survey above then the interviewee will be treated as a non-user. The observations for this WCFT for the ACF facility hollow fibre membrane filters will be made at the point of sale with questions asked to the vendor. Success of failure remains binary for the Large Scale Filter too, if the ACF facility hollow fibre membrane unit is observed as abandoned in the same manner as has been described in section 4 above then the water dispensed from the filter will not be included in the ER calculations and end users from the particular ACF Facility Hollow Fibre Membrane Filter removed from the ACF facility hollow fibre membrane  Filters TSR.
Topic 5:  Demonstration & knowledge



Success/ Failure Rate:

Failure rates for this topic are applicable to users who demonstrate “Poor” knowledge of the filter use. Average and Good entries as defined in Section 5 shall qualify as users. The observations for this topic shall be made at the point of sale for the ACF facility hollow fibre membrane filter with questions asked to the vendor. The questions and observations will be made out to the vendor in the same manner as they are described in Section 5 of the Usage Survey above. If the vendor displays “Poor” knowledge of the Large Scale ACF facility hollow fibre membrane filter this will qualify as a non-user and the water dispensed from the filter will not be included in the ER calculations and end users from the particular ACF facility hollow fibre membrane filter removed from the ACF facility hollow fibre membrane Filters TSR.
Topic 6:  Functionality

Success/ Failure Rate:

If a household has an abandoned filter as defined in Section 6 of the Monitoring Survey above then the interviewee will be treated as a non-user. The observations for this topic shall be made at the point of sale for the ACF facility hollow fibre membrane filter with questions asked to the vendor. The questions and observations will be made out to the vendor in the same manner as they are described in Section 6 of the Usage Survey above. If the vendor is observed to have abandoned the ACF facility hollow fibre membrane filter this will qualify as a non-user and the water dispensed from the filter will not be included in the ER calculations and end users from the particular ACF facility hollow fibre filter removed from the ACF facility hollow fibre membrane Filters TSR.
Annex 6
MONITORING PLAN: HFF UNITS IN INSTITUTIONS AND COMMERCIAL FACILITIES

a) Total Sales Record

The project proponent will maintain an accurate and complete sales record. The record will be backed up electronically by both the project participant and Viability Africa in its capacity as carbon asset consultant.

The required data are:

1. Date of sale

2. Geographic area of sale

3. Model/type of project technology sold

4. Quantity of project technologies sold

5. Name and telephone number and address:

6. Mode of use: domestic, commercial or other:

7. Unique Filter serial number

b) Project Database

The project database will be derived from the total sales record.

c) On-going Monitoring Studies

i) Monitoring Survey – Completed annually, beginning 1 year after project registration

The project participant will conduct annual monitoring surveys which will investigate annual changes in the project scenario.

ii) Usage Survey – Completed annually, or more frequently, and in all cases on time for any request of issuance. 

The usage survey provides a single usage parameter that is weighted based on drop off rates that are representative of the age distribution for project technologies in the total sales record.

The usage parameter in the usage survey shall be based on users who completely abandon use of the ACF filter and those that do not properly use or maintain the filter so as to affect the quality of water treated. This survey will be carried out using closed questionnaires and spot checks. 

c) Project Field Test Update – Completed annually 

The Project Field Tests update is an extension of the project PFT and provides a water consumption assessment representative of project technologies currently every year. Hence the PFT update accounts for changes in the project scenario over time as project technologies age and new customers are added, also as new models and designs are introduced.

Water Consumption Field Test Protocol:
This WCFT will follow the 3 day exercise described in section B.7.2 of this PDD. The PP’s sample frame for these end users will be derived from the Total Sales Record dedicated to institutions and commercial facilities that use the HFF units. The PP will follow the sampling procedure described in this PDD as well as the methodology to derive a robust randomized sample frame for analysis. The average water consumption over the 3 day exercise shall be used for parameters Qpy, Qp raw boil and Qp,clean boil. These shall be extrapolated for the rest of the sample frame as the conservative value of these parameters for the sample frame.
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� � HYPERLINK "http://www.who.int/water_sanitation_health/diseases/WSH03.02.pdf" �http://www.who.int/water_sanitation_health/diseases/WSH03.02.pdf�


� � HYPERLINK "http://www.cesr.org/downloads/Kenya%20Fact%20Sheet.pdf" �http://www.cesr.org/downloads/Kenya%20Fact%20Sheet.pdf�


� � HYPERLINK "http://www.unep.org/dewa/africa/kenyaatlas/PDF/KenyaAtlas_Chapter2.pdf" �http://www.unep.org/dewa/africa/kenyaatlas/PDF/KenyaAtlas_Chapter2.pdf�


� � HYPERLINK "http://web.mit.edu/watsan/Docs/Student%20Theses/Kenya/PragnyaAlekal-Thesis%205-18-05.pdf" �http://web.mit.edu/watsan/Docs/Student%20Theses/Kenya/PragnyaAlekal-Thesis%205-18-05.pdf�


� � HYPERLINK "http://www.ncbi.nlm.nih.gov/pubmed/18337355" �http://www.ncbi.nlm.nih.gov/pubmed/18337355�


� � HYPERLINK "http://www.ifad.org/pub/factsheet/women/women_e.pdf" �http://www.ifad.org/pub/factsheet/women/women_e.pdf�


� � HYPERLINK "http://www.mdpi.com/1660-4601/7/10/3842/pdf" �http://www.mdpi.com/1660-4601/7/10/3842/pdf�





� � HYPERLINK "http://unfccc.int/kyoto_protocol/status_of_ratification/items/2613.php" �http://unfccc.int/kyoto_protocol/status_of_ratification/items/2613.php�


� � HYPERLINK "http://cdm.unfccc.int/DOE/scopes.html" �http://cdm.unfccc.int/DOE/scopes.html�


� CDM Gold Standard: 


� HYPERLINK "http://www.cdmgoldstandard.org/wp-content/uploads/2011/10/GS_110411_TPDDTEC_Methodology.pdf" �http://www.cdmgoldstandard.org/wp-content/uploads/2011/10/GS_110411_TPDDTEC_Methodology.pdf�


� Reductions of E. coli, echovirus type 12 and bacteriophages in an intermittently operated household-scale slow sand ﬁlters 


� Gold Standard Toolkit Page 62:  � HYPERLINK "http://www.cdmgoldstandard.org/wp-content/uploads/2012/06/GSv2.2_Toolkit.pdf" �http://www.cdmgoldstandard.org/wp-content/uploads/2012/06/GSv2.2_Toolkit.pdf�


� � HYPERLINK "http://ehs.sph.berkeley.edu/hem/content/WBT_Version_3.0_Jan2007a.pdf" �http://ehs.sph.berkeley.edu/hem/content/WBT_Version_3.0_Jan2007a.pdf�


� � HYPERLINK "https://gs2.apx.com/mymodule/ProjectDoc/EditProjectDoc.asp?id1=886" �https://gs2.apx.com/mymodule/ProjectDoc/EditProjectDoc.asp?id1=886�


� � HYPERLINK "http://www.cdmgoldstandard.org/project-certification/gs-methodologies" �http://www.cdmgoldstandard.org/project-certification/gs-methodologies�


� � HYPERLINK "http://aquaclara.org/wp-content/uploads/2011/04/ACI-MEMBRANE-PROGRAM-AN-OVERVIEW.pdf" �http://aquaclara.org/wp-content/uploads/2011/04/ACI-MEMBRANE-PROGRAM-AN-OVERVIEW.pdf�


� Total thermal energy has been calculated by slight modifications on Equation 4 of the Gold Standard methodology “Thermal energy from plant oil for the user of cooking stoves” Version 1.0 last seen on 13th January 2013 at http://www.cdmgoldstandard.org/wp-content/uploads/2011/10/Thermal_energy_from_plant_oil.pdf


� http://www.convert-measurement-units.com/conversion-calculator.php?type=energy


� The number of hours per year was derived from a 365 calendar year multiplied by the number of hours per day that respondents admitted to boiling water in the baseline scenario. An average value of 22 minutes was derived and used.


� EPZ � HYPERLINK "http://www.epzakenya.com/UserFiles/File/kenyawood.pdf" �http://www.epzakenya.com/UserFiles/File/kenyawood.pdf�


� Practical Action: BIOMASS ENERGY USE IN KENYA: http://pubs.iied.org/pdfs/G02985.pdf
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