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1 Introduction
Rwanda Integrated Water Security Program (RIWSP) is a five-year program funded by USAID through the Global Water for Sustainability Program (GLOWS), led by Florida International University (FIU) and implemented in collaboration with Winrock International, Care International, UNESCO-IHE, ICIWaRM, and World Vision. The primary goal of the RIWSP program is to “Improve the sustainable management of water quantity and quality to positively impact human health, food security, and resiliency to climate change for vulnerable populations in targeted catchments of Rwanda”. 

The overall strategy for the implementation of the program is rooted on an Integrated Water Resources Management approach.  The key areas mentioned above will be addressed considering their individual particularities, but at the same time seeking to create linkages though cross-sectoral activities that yields increased opportunities and synergies for development.  

RIWSP is being implemented at both the local and national levels. At the national level, RIWSP works with the GoR Ministries and Departments to advance the implementation of policies in the targeted sectors.  At the local level, RIWSP program targets rural populations, particularly subsistence farmers facing severe challenges in WASH, food security, and climate vulnerability. 
The project started on May 18th 2011 and is scheduled to end on May 17th 2016. This report covers the second Quarter of the Fiscal Year 2 of the implementation of RWISP, the period from January 1st 2013 to March 31st 2013, describing the progress achieved during this quarter and giving relevant information.
2 Achievements
Introduction

During the second quarter of the Fiscal Year 2, there was remarkable progress in actions on the ground as reported later on under each activity. The field activities have been and are being continuing to be concentrated in the Eastern area of the program, within the Kamababa watershed. The integrated action and the effectiveness of the various components of the RIWSP team have evidenced a considerable gain during the quarter, continuing the trend initiated earlier in the year. It is worthy of note the further strengthening of links with local governments and stakeholders especially District and Sector authorities. 

Based on different key priorities pointed out by local leaders and local communities after being consulted, RIWSP has been able to conduct relevant interventions for targeted beneficiaries. 

RIWSP has conducted a training including government staff on Water Evaluation and Planning (WEAP) in order to improve the water management skills especially for water allocation. RIWSP participated in water week by attending different activities including the World Water Day celebrated in Butare, Huye District with collaboration of National University of Rwanda and the Ministry of Natural Resources (MINIRENA).
It should also be mentioned, because of its formal and practical implications that FIU was granted by the GoR the 2012-2013 annual work permit that allows it to continue with the implementation of its program for next year 2013, having received the support from district level beneficiaries in the process.

The description of achievements per RIWSP component and activity follows. The formats in which they are presented follow a structure compatible with the corresponding activity summaries templates introduced in the RIWSP Work Plan for Year 2. Within each activity format, specific information on quantified results that contribute to reaching the set indicator targets is displayed in the field labeled Progress towards indicators targets; in addition, sections on Summary of Achievements, on Deliverables and on Follow up activities for the next quarter set up in Quarter 1 are being followed for reporting purposes and ease of reference. It should be noted that field activities during the 2nd Quarter have been limited to the Eastern Province (Kamababa watershed).Though it was announced in the quarterly report for the first quarter that the target watershed(s) in the South (Akanyaru sub-basin) would be selected to initiate actions there, USAID, given the impending recommendations that would result from the continuing application, advised against undertaking new actions or assuming new commitments. As a consequence, activities related to the Akanyaru basin and others were not undertaken.
COMPONENT 1: Increased Sustainable and Resilient Access to Water and WASH-Related Infrastructure and Services for Domestic and Productive Use

	Activity 1.1:
	Multiple Use Water Services - MUS

	Progress  towards Indicators targets:
	100 farmers and others have applied new technologies or management practices as a result of USG assistance

164 individuals who have received USG supported short term agricultural sector productivity or food security training

	Location:
	Kayonza District (Mwiri, Rwinkwavu)

	Target Direct Beneficiaries: 
	Kayonza district, Mwiri and Rwinkwavu sectors 

	Implementing Partner:
	Winrock International

	RIWSP staff responsible 
	Coenraad Voorhuis 

	Area of intervention: Water, Climate change, Agriculture:
	Water, Climate change, Agriculture

	Summary of achievements

1.1.1. MUS strategy
The document “MUS Strategy for RIWSP” has been distributed and validated by RIWSP partners. This document is an internal document that explains how the Program plans to implement MUS in RIWSP. 

1.1.2 Improved access to water for domestic and productive uses

· Water assessment and accounting: 

After the data collection in the field in December 2012, this quarter saw the development of a database for the water assessment, followed by data entry and analysis. The water assessment covered 36 villages and a population of approximately 35000 counting all houses, schools, health centers and water points.  Groups of houses within a circle with a certain diameter were counted and registered as “Spatial units” whose coordinates were taken with GPS. Simultaneously 120 families distributed over the assessment area were surveyed about their water uses and needs. At the reporting time, the report was being finalized and will be share during the next quarter.
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Figure 1 Assessment area showing “Spatial units”
Engineering Design of Rwazana and MIGERA 1,2 and 3 Water System 

The final study report, after taking into account comments of the partners (RIWSP partners, Kayonza District and Partners in Health) has been produced and validated. It includes also the tender document for construction which has been prepared in two different phases: Phase1 for Migera 1, Migera 2 and Rwazana systems and phase 2 for Migera 3 system and Migera 3 source. Migera 3 source, with a surplus flow rate is needed to reinforce the water quantity for Migera 1 and 2 systems because they currently have insufficient flow rates to serve the beneficiaries. Migera 1, 2 and 3 will be interconnected. 
The Tender for Rehabilitation and Extension of Migera water supply system phase1 (Migera 1 & 2 + Rwazana) was published in the local newspaper (New Times N°3002) and a site visit with contractors took place on March 21, 2013 with 19 firms represented. The offers will be submitted on April 12 2013 and works could start in June 2013.
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Figure 2: site visit with contractors for Migera water supply system
Rain water harvesting in public schools: 

At Nkondo1 primary school (1470 students), in Rwinkwavu sector, RIWSP installed two plastic water tanks with a volume of 10,000 liters each.  The tanks are connected to a roof catchment system to collect rainwater from two buildings. The reservoirs provide water for small-scale irrigation at the schools gardens. Students will practice gardening to improve their own nutrition and learn about water saving practices, gardening, nutrition and the importance of water and environment. The school serves also to demonstrate practices to the local community like the improved kitchen garden.  
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Identification of new schools to support with a Rainwater Harvesting System in Gatsibo District: field visits to Rwimbogo and Kiziguro sectors where meetings were organized with local authorities and directors of schools about rainwater harvesting at schools. Outcome of the meetings:   3 public schools were selected (2 schools in Kiziguro and one school in Rwimbogo). The 2 schools in Kiziguro sector have already installed the gutters and only need tanks. The school in Rwimbogo has no other access to water.

The tender for supply and delivery of 15 plastic water tanks (10,000 liters each) and installation at four schools (including Gihinga school located in Gihinga cell /Rwinkwavu sector/Kayonza district which was identified in an earlier phase together with the Nkondo primary school) was published, the offers evaluated and the winners selected. The total cost for supply/delivery and installation is 23,073,224 RWF. Installation will start in April, 2013. 

At the end of installation 5192 students, of which 2729 are girls, will receive water from these tanks.

1.1.3 Support water governance and management capacity within communities and user groups to sustainably manage and maintain water supply facilities.

Development of Training manual for water users’ committees: 

Following the development of a training manual, a training handout for water committees was developed”. The training handout has been printed for distribution to water committees. 
Training of water users committees
Out of thirty six water committees corresponding to the villages that will be served by the Migera water systems, thirty two have been formed and are now being trained in a step-by-step manner to enhance members’ capacity for sustainably managing and maintaining water supply facilities.  During these reporting period, 172 committee members of which 78 women were trained. Each village is represented by a water committee. Training of the last 4 committees is contingent of construction of Migera 3.
1.1.4 Promote sustainable livelihoods activities to enhance the impacts associated with increased water supply (agriculture, horticulture, livestock)

Establishing tree and vegetable nurseries 

According to the recommendations from CVCA conducted in Y1 in the project area, tree nurseries were retained as one of the measures to cope with climate change. At the tree nurseries local community members are trained in different techniques in producing planting materials: seedlings, grafted fruit trees and seeds.
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Figure 4: Installation of Kageyo demonstration plot (site)
Different compartments to accommodate different options of seedlings production were installed in the Kageyo tree and vegetable nursery demonstration site. This demonstration site will serve to train beneficiaries on how to produce different species of improved seedlings for trees (fruit trees, agroforestry, flowers and forestry) and vegetables. 

Tree seedlings distribution:

The tree nursery established at Kageyo cell produced different seedlings which were distributed to the beneficiaries of 4 villages of Kageyo cell as follows:

· 10,000 eucalyptus were distributed and planted at 2 acres for the zone where the erosion was starting to destroy the site and also the dam (CVCA recommendation);

· In Agro-forestry 5,000 Leucena l. and 4,000 Calliandra c. were distributed to 23 households (six households led by women);

· Fruit seedlings: 4750 seedlings of Pawpaw and 6000 seedlings of tree tomatoes were distributed to 1705 individuals (including 1100 women) from 4 villages in Kageyo cell.

· [image: image38.jpg]


Vegetables seedling distributed:  Sweet pepper: 1500 seedlings, Onion: 936 seedlings, Eggplant: 419 seedlings to 1705 persons (1100 women & 605 men) as above.
TRAINING ON KITCHEN GARDEN CONSTRUCTION

Training of trainers - TOT TRAINING SESSION 

30 Trainers (15 women and 15 men), 3 mobilizers from WI and 4 local authorities from Kageyo & Nyamugali cells in Mwiri sector/Kayonza district were trained on different installation techniques for the three models of garden designed by RIWSP/Winrock. Subsequently, the trained people helped 70 families in their villages to construct kitchen gardens.
. [image: image4.jpg]



Figure 6: TOT group members after demonstration session on kitchen garden construction
NKONDO primary  SCHOOL 
60 students and 4 teachers were trained in kitchen garden construction at the Nkondo school. This training took place while two rainwater harvesting tanks were installed. The rain water  will be used to irrigate the kitchen garden during the dry  seasons.
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Figure 7: pupils at Nkondo school constructing themselves the kitchen garden with water container inside
APPLYING NEW PRACTICES FOR INCREASING PRODUCTIVITY 
At Kageyo demonstration site, the Kageyo Protection Environment cooperative KPECO members were taught techniques to increase productivity: boiling or freezing seeds to improve coming up percentage of seeds, seedlings practices, staking of plants, mulching practices, removing soil from onion bulbs, raise quality of vegetables to meet market demand. 
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Figure 8: KPECO members stake peppers to avoid decay  of the vegetable
CONSTRUCTION OF KITCHEN GARDEN MODELS AT HOUSEHOLD LEVEL
100 households constructed their kitchen garden according to the models initiated by WI/RIWSP in Kageyo and Nyamugali cells.

[image: image8.jpg]


[image: image9.jpg]



Figure 9:  Rice bag kitchen garden with irrigation duct and mound garden constructed by beneficiaries.

The improved mound kitchen garden explained
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Figure 10: improved mound kitchen garden explained
FUNCTIONALITY PRINCIPALS  OF  THE IMPROVED KITCHEN GARDEN 

The operation of this model is based on three key points:

· Slow Irrigation: Bury a perforated bag, containing humus and a column of gravel, in the mound. Fill the bag with water.  Water percolates slowly into the mound.

· Limit evaporation and infiltration losses

· Limit water losses by infiltration by inserting an impermeable layer just below the perforated plastic bag containing.
· Reduce water loss by evaporation from the soil by covering the cultivated surface with a thick layer of mulch.
· The roots of plants draw water and nutrients directly from the mound.

 1.1.5 Catalyze a supportive environment for MUS learning, replication and scale up in Rwanda through outreach, education training, exchanges and partnerships

This activity was carried over to the next period.
DELIVERABLES

· Study on Migera/Rwazana water systems (final version) validated

· MUS strategy validated
 

· RWH installed in 1 school

· 32 village water committees have been trained. 

· 2 Tree nurseries / training centers are now established, one in Mwiri and one in Rwinkwavu sector.

·  100 improved kitchen gardens have been installed by the population.

· Training and follow up given to Trainers  and beneficiaries 

· 30 trainers have been trained in kitchen garden practices.

· 64 Staff and pupils of one school has been trained

· One school with rainwater harvesting has received training and installed kitchen gardens for children.

· Rwanda Development Board has visited the project area and RDB has delivered an environmental certificate for the Migera water systems.

Reported activities contingent on approval of second phase/ extension obligated amount

· Potential technologies and providers identified (notably for: rainwater harvesting and pedal or rope pump technologies)
3/30/2013. – A regional expert in rainwater harvesting at household has been identified. 

· Easy to fabricate models of selected technologies have been developed 
3/31/2013 – Linked to point above. 

· MUS briefing materials prepared 1/31/2013 – Under preparation.  Will be completed contingent on signature of 2nd phase to integrate new objectives”

Follow up activities

· Potential technologies and providers identified (notably for: rainwater harvesting and pedal or rope pump technologies
· Easy to fabricate models of selected technologies have been developed 
· MUS briefing materials prepared
· MUS “train-the trainers”  for 5 people  

· Workshop on method and practices in collaboration with District and sectors 

· Start construction of Migera 1, 2 and Rwazana system 
· Publication of tender for Migera 3 system 
· Signing of contract for construction Migera 3 system which will benefit 15000 people
· Installation of 15 plastic water tanks (10,000 liters each) and rain water collection system at four schools
· Two schools in Rwinkwavu with RWH installed through RIWSP have and kitchen gardens and (fruit)trees planted 

· Training and follow up given to Trainers  and beneficiaries:

· 200 beneficiaries trained in kitchen gardening practices 

· 100 beneficiaries trained in tree nursery activities

· Staff of one school trained

· Remaining 4 Water Committees created and trained 
· 1 tree nurseries/training centers established 
· 100 improved kitchen gardens installed (total is 200)



	Activity 1.2:
	Sanitation Marketing and Product/Supply Chain Development

	Progress  towards Indicators targets:
	50 individuals received USG supported training in Sanitation Marketing and Microcredit

	Location:
	Kayonza District (Mwiri, Rwikwavu, Kabare Sectors) and Gatsibo District (Rwimbogo and Kiziguro Sectors) 

	Target Direct Beneficiaries: 
	Communities in the target watersheds:  Mwiri, Rwikwavu, Kabare, Rwimbogo, Kiziguro Sectors 

	Implementing Partner:
	CARE International in Rwanda

	RIWSP staff responsible 
	Emile Ruzibiza, CARE Team Leader

	Area of intervention: Water, Climate change, Agriculture:
	Water, Sanitation and Hygiene 

	Summary of Achievements

1.2.1. Development of businesses through VSLAs

Formation of new Voluntary Saving and Loan Groups: During the reporting period, a total number of 81 voluntary savings and loan groups (VSLG), totalizing 2359 members (1721 women and 638 men) were formed and trained on the first step of the VSL methodology, which include: leadership, group management, reporting and meeting facilitation. This makes a cumulative number of operational 234 VSLGs totalizing 6,880 members among them 5,121 are women (74, 4%) up to the end of March 2013. All these groups are at different levels of the VSL Methodology implementation which includes intensive, development, maturity and graduation phases. 

Share out
 : Currently, 39 VSLGs shared out a total amount of 24,253,905 Rwf which allowed VSLG members to meet the objectives previously set, which include buying 591 goats, 148 mattresses and paying health insurance for 390 Households. 
The table below summarizes the situation at the end of the quarter.

Table 1: Summary of achievements

 

 

Achievements Q2

Cumulative achievement

 

 

District

Sector

# of VSLGs created

Number of new Members

# of operational VSLGs

Number of members

Amount shared out (in frw)

Objectives

Men

Women

Total

 

Men

Women

Total

Goats

Mattress

Health insurance 

Gatsibo

Rwimbogo 

21

142

486

628

59

440

1,316

1,756

7,536,340

300

30

0

Kiziguro

22

209

447

656

50

478

998

  1,476 

2,214,290

171

30

0

Sub Total Gatsibo

43

351

933

1,284 

 109 

   918 

 2,314 

 3,232 

9,750,630

471

60

0

Kayonza

Rwinkwavu

24

176

519

695

57

438

1237

 1,675 

4,092,195

60

0

90

Mwiri

10

90

170

260

35

231

758

989

0

0

0

0

Kabare

4

21

99

120

33

172

812

984

10,411,080

60

88

300

Sub Total Kayonza

38

287

788

1,075 

 125 

   841 

 2,807 

 3,648 

14,503,275

120

88

390

Total 2 Districts

81

638

 1,721 

2,359

234

1,759

5,121

6,880

24,253,905

591

148

390

Training VSLGs members on Selecting, Planning and Managing (SPM) Income Generating Activities

Training of VSLGs members on SPM is organized for VSLGs which are in development phase to allow its members to initiate income generating activities. These training enable VSLGs members to invest efficiently loans borrowed, as they had earned skills and knowledge in doing business. Furthermore, savings accumulated will not be kept in the cash boxes but will be circulating into VSLGs members as loans. During this quarter, 1342 members (1071 females) from 46 VSLGs were trained.

Training Village Agents (VAs) on financial Education: Forty nine (49) Vas, among them 30 females, were trained on Financial Education in Gatsibo and Kayonza districts. The training was organized as a training of trainers for VAs, as they have tasks to roll out the financial education training to VSL Group members; and comprises the topics which includes, managing money, strengthening savings culture and building a budget, saving at financial institution and understanding the use of financial institutions’ loans.  
The expected result from the financial education trainings was not only to prepare Village Agents to work with financial institutions but also equip them with knowledge and skills on financial services delivery that will be also transferred to VSLG members, in order to sensitize them joining financial institutions. Topics covered during the training include:  setting priorities, managing the cash flow (money in and money out), saving into financial institutions, and selecting the financial institutions to work with and responsibilities to assume when acquire a loan.  

Financial linkages:

VSLGs orientation on financial linkages and opening bank accounts  

During this quarter, the process of financial linkages started by orienting 32 VSLGs totalizing a number of 476 members (375 females) on the financial linkages process. As a result, ten (10) VSLGs opened account in microfinance institutions: 2 VSLGs which gathered all required documents, opened the bank account with Vision Finance Company (VFC) and 8 VSLGs opened bank account with SACCO
.     


Table 2: summary of VSLG trainings activities

VSL key realizations  up to March 2013

Training Phases / Key Activities

Quarter 2 - Y2 (Jan-March13)

Cumulative numbers up to 31 March 2013

No  of VSLGs

VSLGs members

Number of VSLGs

VSLGs members

Men

Women

Total

Men

Women

Total

VSLGs on leadership , group management, reporting, meeting facilitation

81

638

1,721

2,359

234

1,759

5,121

6,880

VAs on Selecting, Planning and Managing Income Generating Activities as Trainers of VSLGs

31

18

49

VSLGs on Selection  Planning and Managing Income Generating Activities

46

271

1,071

1,342

46

271

1,071

1,342

VAs on Financial Education as trainers of VSLGs

30

19

49

30

19

49

VAs orientation on financial Linkage

31

19

50

31

19

50

VSLGs orientation on financial linkage

32

101

375

476

40

173

543

716

Opening Bank account at VFC and SACCOs

10

87

213

300

10

87

213

300

1.2.2. Sanitation Marketing

Selection of local masons and local entrepreneurs to be trained on improved latrine product and on sanitation businesses 

One of the strategies to make sustainable sanitation marketing is to build the capacity of the stakeholders around the construction of improved latrines with appropriate technologies and the management of sanitation businesses. In this regard, it is important to select and train local masons and entrepreneurs on the construction of these latrines on one side and the management of sanitation businesses on the other side. 

During this quarter,  meetings were organized at sector level in the five sectors to validate the criteria for selection of local entrepreneurs and local masons to be trained on the construction of household improved latrine on one hand, and on the other hand, the management of sanitation businesses. The involvement of local authorities is part of the ownership process.

After validation of defined criteria by local authorities, general meeting was carried out in January 2013 into all VSL groups of the five sectors, to pre-select the local masons and local entrepreneurs according to the proposed criteria.  
As a result, 75 masons who are part of the VSL groups were identified in the five (5) sectors of Kayonza and Gatsibo districts where RIWSP is implementing field activities. While criteria to select local entrepreneurs are set up, their selection is waiting for the finalization of the market analysis.
Selection of the beneficiaries of improved latrines as demonstration 

In collaboration with local authorities, RIWSP has selected three (3) persons in each of the five sectors of Mwili, Kabare, Rwinkwavu, Kiziguro and Rwimbogo sectors, as each sector has to have three types of improved household latrine technologies. In total 15 people (12 females) were selected. The double aim of the construction of these latrines is not only to serve as demonstration or example at community level within each sector, but also will be used as one of didactic materials to train local masons on the construction of the said type of latrines.

Training of trainers on Improved Latrine technology adoption: These trainings were conducted in all the five sectors and participants were Village Agents (VAs), Community Health Workers (CHWs), Executive Secretaries at cell level, social affairs at sector level, Environmental Health Officers (EHOs) of health centers.
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Figure 13: Participants during the TOT

The aim of these training of trainers (ToTs) is to provide basic skills related to RIWSP activities in an integrated way: Village agents (VAs) are providing skills related to the selection, planning and management of income generating activities, financial literacy and linkages to microfinance institutions, while community health workers (CHWs) and community hygiene club (CHCs) mobilizers are providing sanitation and hygiene behavior change messages. A total of 97 people(46 females) were trained for the session two. This training has been the good opportunity to those ToTs to meet the local authorities in their respective working areas and to seek their support during coming mobilization sessions that will be undertaken within the community.

Local authorities have always recognized  problems related poor sanitation and its consequences on health and economy of the population. For this reason, they shown commitment not only by actively contributing in the future on mobilization of the population to adopt improved latrines, but also to providing good examples by  building improved latrines in their respective households. 

Most of trained participants started to collect materials that are going to help in the construction of improved latrines as an example of the village agent below. Trained masons will support local communities to build their latrine according to appropriate technologies for the three selected types of latrines which are Ecosan, Semi-Ecosan and Ventilated Improved Pit latrine.

Construction of five Showrooms.

The construction of the showrooms by local masons is being finalized and local authorities are very proud of these showrooms and the role they are going to play in the community. These showrooms are called by local authorities “Akazu k`Isuku” in local language (“House of Sanitation”) and were put in respective sector performance contracts. During the month of February 2013, these showrooms were visited by district authorities for a midyear evaluation of sector performance contract. 
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Figure 14: The showroom of Kabare Sector in March 2013
It is very interesting to see how local authorities are closely following up the construction of showrooms since they expect this activity to increase the number of households with improved latrines, which is a government target.  

Presentation of the Market Analysis report at central level.

RIWSP organized a workshop in February 2013 at central level to share the results of the market analysis which was carried out in two districts (Gatsibo in 2 sectors Rwimbogo ,  Kiziguro and Kayonza in 3 sectors Mwiri, Kabare, Rwinkwavu). Forty (40) from which 16 are females,  participants from USAID, ministries, Government agencies and other development actor in the sanitation field participated in this workshop.
Information and recommendations provided by the participants will help to have knowledge and moving to next steps of the market analysis, such as the market size, the cost estimation of the latrine product, elaboration of business plan that have to be implemented by entrepreneurs, communication channels, a practical supply chain among others. 
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Figure 15: Participants in the presentation of the market analysis at Alpha Place Hotel
Participants appreciated the market analysis report but also the RIWSP program initiative to introduce the sanitation marketing at community level. In the whole, participants recommended to improve the document by providing much more practical inputs – within the scope of the study- that should help more in the implementation of the related component for next steps. The final report will be shared at the start of next quarter.

Elaboration of strategies to adopt the improved latrine in VSLGs – The role of VSL activities is to improve the economic status of VSL members while the sanitation marketing will improve the health of the people taking into account the aspects related environmental protection. 

In order to scale up sanitation marketing activities without compromising the VSL methodology, RIWSP developed strategies that will help targeted communities to afford the sanitation products, without compromising other income generating activities undertaken by VSL group members. The strategies include: the showroom will be used not only to showcase sanitation products but also as a  sell point; a VSL member will buy latrine products from the benefits of income generating activities, but not from the loan which is borrowed from the VSL group or a microfinance; raising awareness not only to VSL members but also to their spouses; encourage “Ubudehe” homegrown initiatives (a community work within a VSL group ) and other kind of community participation that would significantly reduce the cost of the latrine, prioritize the identification of masons within existing villages agents, community health workers and community hygiene club members.
____________________________________________________________________

Deliverable(s): 

· Draft Market Analysis available and is under revision.
· 81 VSL group formed and trained on the first step of VSL methodology
· 46  VSLGs with 1342 members (1071 females) are trained on SPM
· 49 VAs trained on Financial Education
· 49 VAs are oriented on Financial Linkage
· 10 VSLGs linked to Financial institutios
· 109 trainers (VAs, CHWs, EHOs and Local Authorities) benefit a ToTs on two sessions of improved Latrine technologies adoption and Marketing
· 75 Masons selected

	Follow up activities for the next quarter

· Forming and training of 66 VSL groups that would allow to reach a cumulative number of 300 VSL groups
· Conduct refresh training for VAs that are rolling out Selecting, Planning and Management of IGAs training, Financial education and orientation to Formal Financial linkages to VSLGs members
· Ongoing support VSLGs  share out events
· Elaboration of business plan elaboration for entrepreneurs 
· Construct 15 latrines to be used as demonstration and 70 masons are trained on latrine technologies
· Training of 10 entrepreneurs on the latrine technologies
· Finalize, equip and run the management of the five (5) showrooms
· Provide the 3rd session of the training for 109 VAs, CHWs, Local Authorities and EHOs  
· Mobilize at least 100 VSL group members on latrine technologies
· Promote latrines through the proposed sanitation supply chain and other methods and having at least 100 improved latrines built at household level according to the three types of improved latrines selected.



	Activity 1.3.:
	Scaling up community Hygiene behavior change

	Progress  towards Indicators targets:
	· 1598 (831 females) individuals with access to improved sanitation services

· 4796 people receiving USG-supported training in water supply, sanitation, and hygiene

	Location:
	Gatsibo and Kayonza District: Kamababa watershed

	Target Direct Beneficiaries: 
	Communities from Gatsibo (Rwimbogo, Rugarama, Kiziguro, Kabarore, Gitoke sectors) and Kayonza District (Mwiri and Rwinkwavu sectors).

	Implementing Partner:
	World Vision International

	RIWSP staff responsible 
	Pascal GATETE

	Area of intervention: Water, Climate change, Agriculture:
	WASH

	Summary of Achievements

After assessment on CBEHPP and PHAST status conducted in quarter I in Kayonza District, the Program followed in quarter II with the training of trainers and Community Health Workers (CHWs) from Kayonza District. RIWSP continued supporting implementation of CBEHPP in the catchment area of Gatsibo District.  In closely collaboration with RIWSP and other partners, the assessment tools to be used on the national household assessment on Hygiene and sanitation have been reviewed and ready for printing. The printing will be carried out by RIWSP.

1. Training of Trainers on CBEHPP Approach in Kayonza District

During the period of January 28th – February 1st 2013, a ToT workshop on Community Based Environmental Health Promotion Program (CBEHPP) & Community Hygiene Club (CHC) approach was conducted for participants from Kayonza District especially Mwiri and Rwinkwavu sectors. The training was organized by RIWSP in collaboration with the Ministry of Health and Kayonza District and was facilitated by 2 staff from the Ministry of Health (MOH)/Environmental Health Desk and 1 CBEHPP consultant designated by the MOH. In total 14 participants (7 women)  from Kayonza district attended the training, They are composed of: 4 Environmental Health Officers /in charge of community health workers at Health centers; 1 in charge of health from Kayonza District; 1 in charge of Social Affairs at sector level and 8 in charge of social affairs at Cell level. 
The purpose of the training was to build the capacity of Environmental Health Officers and in charge of Social Affairs at sector and cell levels to lead, supervise and promote hygiene and sanitation activities through community hygiene clubs and be able to conduct such training to community health workers based at village level. 
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Figure 16: Facilitator from the MOH introducing the training
2. Training of CHWs from Kayonza District on CBEHPP approach

After the training of trainers, 68 community Health workers (51 females) from villages of Mwiri and Rwinkwavu sectors were trained in on CBEHPP and CHC approach from 18th -22nd February 2013. The training was facilitated by 15 trainers who have been previously trained. 
The purpose of the training was to empower the trainees (CHWs) with skills that they shall use to facilitate the training of CHC committees and weekly discussions in community hygiene clubs sessions into their respective villages. 
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Figure 17: Participants working on assignments in groups

3. Facilitate operations of Community Health Workers (CHWs) and community hygiene clubs

Regular meeting have been organized in the second quarter to facilitate operations of community health workers and community hygiene. The following are the meeting conducted:

A. Coordination meeting with supervisors of Community health workers: RIWSP in collaboration with the District of Gatsibo held a coordination meeting on 20th   March 2013 chaired by the District Monitoring & Evaluation Officer (M&E). Ten (10) participants (3 females) composed of the Gatsibo District representative, environmental health officers, in charge of social affairs at cell and sectors level attended the meeting held at Rugarama sector conference hall. 

Participants in the meeting evaluated the progress of implementation of CBEHPP approach and the performance of Community Hygiene Clubs (CHCs). In this meeting, a new printed reporting book approved by the Ministry of Health was presented and discussed on how it will be used. Participants agreed that all reports will be coming from village level through health facilities up to the District level by respecting administrative hierarchy and copy the RIWSP-WV.

Achievements recorded by Community Hygiene Clubs (CHCs) were appreciated; participants recognized that the Community Based Environmental Promotion Program (CBEHPP) is making positive impact to the community since the time RIWSP started implementing in Gatsibo District. In order to enhance partnership with local authorities and support process of sustainability of the project interventions, it was proposed to the participants to be the one to host and invite coordination monthly and quarterly meetings without waiting initiative coming from the RIWSP.  All participants supported the idea and developed an agenda of monthly and quarterly meetings.
B. B. Monthly meeting with Community Health Workers: The project conducted 2 monthly meetings with community health workers, environmental health officers, and cell and sector social affairs in this quarter to evaluate Community Hygiene Clubs achievements and facilitate their operations.
During these meetings, an explanation was made on how to use the new printed reporting books to be used by CHWs. Discussions and feedback were made on the collected reports. This regular meeting will help the District and the Ministry of Health to collect accurate data and know the current situation of Hygiene and sanitation in specific areas.
During this meeting, reporting books made of counterfoil were distributed to CHWs, in charge of social affairs at cell and Sector level and EHOs. The books will be used for monthly reporting,  one copy will be submitted to the superior level and one kept as records for verification and to facilitate tracking the progress of each community hygiene clubs.

4. Study visit on Hygiene and sanitation at Gatsibo District.
During the period of 14th–18th March 2013, study visits were organized and conducted between sectors of Gatsibo District with best practices done by community hygiene clubs (CHCs).  The visit benefited 130 (80 females) Community Health Workers from the Community Hygiene Clubs of Kiziguro, Kabarore and Gitoki sectors. This embraced community health workers/CBEHPP facilitators at village level, sector and cell social affairs and environmental health officers from the above sectors. The beneficiaries visited the model villages of Ubutatu in Kiziguro sector, Agakiri in Rugarama sector, Ngaju and Ryarukaza in Gitoki sector then Rugazi village in Rugarama. 

The purpose of the visit was to learn best practices from others on how to improve hygiene and sanitation through the CHC methodology and food production. 

Discussions, exchange and household visits were made and Participants in the study visit appreciated key achievements including improved latrines, bathrooms, tippy taps, drying rack, drying wire, kitchen gardens and water treatment products for drinking water. Guests were excited by the organization of this clubs to find means to realize all these achievements without any external support.

To achieve this, hygiene club members work as a team to address a specific behavior identified at their village and come up with tangible solutions to overcome to the identified problem related to hygiene and sanitation. 

5. Information dissemination

A. Audio and Video spot production: During the month of March, an audio and video spot calling the population/community to adhere to the Community Hygiene Clubs and show its benefits were produced with the collaboration of the Ministry of Health. The audio spot have been approved by USAID and the video will be sent to USAID for approval also. The audio spot is planned to be aired in the first months of the Quarter 3 on national and community radios.
B. Production of RIWSP documentary: a video of all activities of RIWSP was taken to show achievements and progress of implementation of RIWSP’s activities done in Gatsibo and Kayonza District. The Video will be ready in the beginning of April and submitted to USAID.
6. Promoting of good hygiene practices and establishment of kitchen gardens

Weekly discussions on hygiene and sanitation continued in the CHCs, during this quarter new 4714 (2436 females) members joined the clubs in the 5 sectors of Gatsibo District. Best practices achieved by the members of the CHCs in Gatsibo District have been recorded.  The following are the achievement done by Community Hygiene Clubs (CHCs):

· 333 latrines constructed in five sectors from Gatsibo District

· 247 showers constructed

· 986 households established kitchens gardens;

· 1113 tippy taps were installed; 

· 1370 households established drying racks

The following are 2 success stories recorded:

7. Support the Ministry of Health in the implementation of CBEHPP

RIWSP supported the ministry of health in the review of the assessment form and concept note for household hygiene and sanitation. The concept note explains how the assessment at household level will be conducted. The form is comprised of 54 questions which reflect different aspect to be observed. RIWSP is planned to print about 300,000 form and ready to be used in the Quarter 3.

Deliverables:

· Training of new 14 Environmental health officer /in charge of community health at health facilities level and in charge of social affairs at sector and cell level, 68 Community Health

· Draft Audio and Video spots produced

· Reporting format book produced, printed and distributed to the CHCs 

· Best practices achieved in the community through CHCs: 333 improved latrines constructed, 247 showers constructed, 986 kitchen gardens established, 1113 tippy taps and 1370 drying racks installed;


	Follow up activities for the next quarter

· Printing of 300,000 copies of assessment tools for hygiene and sanitation;

· Training community hygiene club executive committee on CBEHPP& CHC approach;

· Airing spot at TV and radios;

· Facilitate the running of Community Hygiene Clubs (CHC) in Gatsibo and Kayonza District



	Activity 1.4.:
	WASH integration into Facility Based Care

	Progress  towards Indicators targets:
	160 people (83 females ) with access to water supply as a result of USG assistance.

	Location:
	Gatsibo and Kayonza District: Kamababa watershed 

	Target Direct Beneficiaries: 
	RUGARAMA & KABARORE Health facilities/Gatsibo District

	Implementing Partner:
	World Vision International

	RIWSP staff responsible 
	Pascal GATETE

	Area of intervention: Water, Climate change, Agriculture:
	WASH

	Summary of Achievements

1. Design of posters/stickers for medical waste management

Posters/stickers promoting the sorting of the medical waste were designed by RIWSP and approved by USAID in this quarter. The printing of the later is on progress and once over, stickers will be distributed in health facilities located in Kamababa watershed. 

2. Construction of WASH infrastructures at Health facilities

A. Construction of improved latrines at Kabarore and Rugarama Health Centers 

The construction activities, 2 blocks gender-disaggregated latrines, which include accessibility for disabled people and pregnant women, in 2 health centers (Rugarama and Kabarore) have been completed and received in this quarter. Now infrastructures are being used by the clients of the mentioned health facilities.
B. Renovation of a water tank at Rugarama Health Center

Renovation work of the water distribution tank was completed and received in this quarter. The tank is supposed to serve 30 households with a total of 160 people (83females), according to the information got from the Health center. 
Water analysis: After the completion of the water tank, disinfection of the tank was followed by the water analysis to test the quality of the water. Finding from the water analysis shown that the water contained total coliforms. Based on the findings, RIWSP is planning to hold a meeting with the District, Rugarama sector and the health center to take measures of protecting and disinfecting from the upstream of the source. 
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Figure 18: Taking samples of the water tank                             Figure 19: disinfection of the water tank after its rehabilitation

3. Assessment of WASH needs in Health facilities and WASH Engineering studies
Thirteen (13) health facilities of Kayonza and Gatsibo District (Cyarubare, Murundi, Rwinkwavu (Hospital and Health center), Gahini (Hospital and Health center), Kageyo, Karama, Kabarondo, Nyamirama, Nyakabungo, health facilities from Kayonza District and Kiziguro health center and Hospital from Gatsibo District) were assessed on water, sanitation and hygiene needs. Limited water supply, insufficient and inappropriate latrines, poor waste management and lack of hand washing facilities in wards were the most common identified problems in the above mentioned health facilities. 

After this assessment and engineering studies, the design is on progress and the tender document to advertise WASH infrastructures to be constructed.

Deliverable(s): 
· WASH assessment report and engineering studies in health facilities

· stickers for waste sorting to be put on dustbins approved by USAID

· completion of 2 blocks of latrines construction in Rugarama and Kabarore Health center and rehabilitation of water tank at Rugarama sector

· Water analysis result

	Follow up activities for the next quarter

· Wash assessment in health facilities;

· Submit environment review report of WASH infrastructures for approval

· Develop Tender documents, coordinate and oversee the construction of latrines and installation of water systems (rainwater harvesting systems; rehabilitation of the existing system or access to new systems)
· Organize a workshop to review the drinking water surveillance strategic plan, environmental health strategic plan and health care waste management strategic plan

· Distribute posters/stickers in health facilities for labeling dustbins and promote the sorting of medical waste

· Training of Health workers and waste handlers in waste management and hospital Hygiene

· Purchase and distribute in health facilities color coded dustbins and hand washing facilities;




COMPONENT 2: Strengthened governance of water-related resources at the national, watershed, and community scale to increase sustainability and resiliency of the resource for all users
	Activity 2.1.:
	Development and Adoption of “Adaptive” IWRM National Strategy  

	Progress  towards Indicators targets:
	· 1 institutions/organizations, as a result if USG assistance, is on stage 2 of improved institutional capacity: Assessments presented for consultation;  
The target institution, the Department of Integrated Water Resources (DIWRM) Management, is currently in Stage 2: Assessments presented for consultation; expecting to have entered Stage 3 by the end of Year 2.


	Location:
	National

	Target Direct Beneficiaries: 
	RNRA

	Implementing Partner:
	FIU; UNESCO- IHE

	RIWSP staff responsible 
	Jan Stofkoper/Alberto Tejada-Guibert

	Area of intervention: Water, Climate change, Agriculture:
	Water, Climate Change, Agriculture

	Summary of Achievements

IWRM as a new approach in Rwanda in terms of water management system, requires action across often competing sectors and institutions. It also requires assessment of mandate, competence and internal capacities within institutions of higher Learning. The reports on (1) capacity development needs assessment, (2) initial capacity development plan and (3) staffing of DIWRM have been approved by USAID during the second quarter of Y2, thus they have been finalized. Though RIWSP remains poised to continue the in these actions foreseen in capacity building and of support to the GoR, and channels of communication with the GoR remain open, some other actions have been momentarily held back pending the final recommendations concerning the continuing application. 

______________________________________________________________________

Deliverable(s): 
· Capacity Needs Assessment report which identified education and competence based gaps in IWRM in Rwanda, plus the two major complementary reports:  the Preliminary Capacity Building Plan that set out the sector-wide technical skills and education training plan for effective  WRM  and  the Organizational Review and Five-Year Staffing Plan for the DIWRM completed during the reported quarter. They are ready and finalized to undertake follow up actions.



	Follow up activities for the next quarter

· To be defined pending the outcome of the continuing application.


	Activity 2.2.:
	Strengthening National Hydrologic Data and Information Management for IWRM

	Progress  towards Indicators targets:
	27  people received training in natural resources managemen.t

Two institutions/organizations, as a result if USG assistance, are in the stage 3 of improved institutional capacity: The Water Resources Department and the Rwanda Meteorological Agency (Meteo Rwanda) are undertaking capacity / competency strengthening. Also, the Ministry of Local Government (MINALOC), MINAGRI/Irrigation & Mechanization, EWSA/Hydropower, and NUR/WREM participated in a training course on water resources planning, carried out for the Nyabarongo River valley using existing data and information.

	Location:
	National

	Target Direct Beneficiaries: 
	RNRA, Meteo-Rwanda

	Implementing Partner:
	UNESCO-IHE and ICIWaRM

	RIWSP staff responsible 
	Raymond Venneker, UNESCO-IHE

	Area of intervention: Water, Climate change, Agriculture:
	Water, and also linkage to climate change

	Summary of Achievements

The work related to the data recovery and analysis, and the extension of the hydrometric data archive was continued during this quarter RNRA/DIWRM. With respect to transferring the production of the RNRA Water Resources Bulletins, the IWRM has published the first in-house produced monthly bulletin in January. UNESCO-IHE has provided guidance and advice on the draft as support to the publication process. RNRA/DIWRM intends to continue the publication of monthly bulletins, which are now also available on-line.

A technical assistance and training mission to Rwanda was carried out from 6 to 16 February. Meetings to discuss progress were held at RNRA. Furthermore, a fruitful discussion took place at the NBI/NELSAP office to inform about the NELSAP support to hydrometeorological instrumentation for RNRA. This is to be coordinated within RIWSP in order to prevent overlap in equipment purchase. Further to this, the DDG of the IWRM Department provided a list of equipment to be procured under the IGAD-HYCOS program. To this end, discussions were also conducted with ICIWaRM concerning the planned activities of field equipment purchase and installation.

The first one-week training course for the wider water sector was organized at NUR in Huye, utilizing the computer instruction facilities of the university. The course in Water Resources Planning (WRP) was tailor-made to be carried out for the Nyabarongo River Valley, using all available hydrological, hydrometeorological and topographic/geographical data collected within the RIWSP framework, augmented by information on socio-economic and sector development policies from NISR and the line Ministries. For future projection, ECHAM5 climate model output for different ICCP scenarios were available. All information was structured within a specialized computer tool (WEAP, by SEI Sweden) which now also provides a basic platform for future application within RNRA/DIWRM and other stakeholder agencies.  Participation in the course consisted of staff members from various Ministries and faculty at NUR, for future follow-up in the WREM program, and also of NUR MSc students. A list of participants is attached to this report.

_____________________________________________________________________

Deliverable(s): 
· Conducted the one-week short course in Water Resources Planning (WRP) for the water sector using existing data and information for the Nyabarongo River valley.

· Provided materials for the above WRP course to NUR and the case study planning tools to the participating institutions.

· Extended hydrometric data archive up to March 2013.

	Follow up activities for the next quarter




	Activity 2.3.1:
	Technical Assistance to GoR on Decentralized Governance and Management of Water Resource, WASH Services, and Agricultural Water Use

	Progress  towards Indicators targets:
	1 institutions/organization, as a result if USG assistance, is in on the stage 2 of improved institutional capacity. 

The assessment and capacity plan for decentralized resources management has been presented for consultation and a final plan will be presented once key stakeholders have been consulted. It is expected that Stage 3 will be entered by the end of Year 2.  

	Location:
	National (decentralized governance)

	Target Direct Beneficiaries: 
	RNRA

	Implementing Partner:
	FIU/UNESCO-IHE

	RIWSP staff responsible 
	Egide Nkuranga/Maria Rusca

	Area of intervention: Water, Climate change, Agriculture:
	Water 

	Summary of Achievements

As reported for the previous quarter, the draft capacity building development plan contributing to activity 2.1 (Development and Adoption of “Adaptive” IWRM National Strategy) and activity 2.3 (Decentralized Governance and Management of WR, WASH, Agricultural Water Use) has been further developed during this reporting period. A number of consultations were carried out internally in order to have a final draft. The plan requires the report to be finalized through a number of stakeholder meetings (project partners, RNRA and other relevant Ministries/Agencies). This was planned for the 2nd quarter of year 2, but plans were modified pending the outcome of the continuing application.

_______________________________________________________________________

Deliverable(s): 
Capacity assessment at National and Decentralized level, with particular focus on decentralization of WRM  

	Follow up activities for the next quarter

To be defined pending the outcome of the continuing application.


	Activity 2.3.2:
	Support to Local Communities on Decentralized Governance and Management of Water Resources, WASH services and Agriculture Water Use

	Progress  towards Indicators targets:
	

	Location:
	Kayonza District (Mwiri, Rwikwavu, Kabare Sectors) 

	Target Direct Beneficiaries: 
	Communities in the target watersheds:  Mwiri, Rwinkwavu, Kabare Sectors 

	Implementing Partner:
	CARE International in Rwanda

	RIWSP staff responsible 
	Emile RUZIBIZA, CARE Team Leader

	Area of intervention: Water, Climate change, Agriculture:
	Water   

	Summary of Achievements

During the reporting period, RWISP finalized and translated in local language the guideline document for training water committees. Before election of new committees, RIWSP conducted field visit to assess existing water governance structures in Kiziguro and Rwimbogo sectors in Gatsibo District.

In Kiziguro, meetings were organized with sector agronomist on existing water governance structures in the cells of Agakomeye and Ndatemwa and we discussed on the importance of these committees in water management. Further, public meetings at Village level in Agakomeye cell where the local population was briefed about the concept of integrated water management, and the necessity to set up Village Water committees in order to facilitate the implementation of IWRM in their area. The emphasis was put on the approach of the management of both the water resources (watersheds, catchments) and the water infrastructures, and the water governance involving both domestic and productive use of water. 
After assessment, eleven (11) village water committees were set up in Kiziguro sector and 5 of them were trained on Integrated water Resource Management.  A total of 28 participants among them 13 women attended the training. Training of others will continue during the next quarter.
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Figure 20: election of village water committee in Agakomeye cell

_________________________________________________________________________

Deliverable(s): 
· 11 water committees set up
· 5 water committees trained on Integrated Water Resource Management 

	Follow up activities for the next quarter

· Setting up water village committees in Kayonza and Gatsibo districts in Mwiri and Rwinkwavu and Kiziguro Sectors

· Train village water committees on their roles and responsibilities and on Integrated Water Management approach, using the tool developed by the program.

· Using the capacity Assessment tool developed by the program, assess the capacity of water committees, in 3 sectors of Kayonza district: Mwili, Rwinkwavu and Kabare




	Sub-Activity 2.4.1:
	Technical Assistance to GoR on Climate Change Adaptation and Disaster Risk Reduction

	Progress  towards Indicators targets:
	None 

	Location:
	Country-wide, with emphasis on Akanyaru and Akagera sub-basins if possible

	Target Direct Beneficiaries: 
	RNRA, MININFRA (Rwanda Meteorology Agency), local university scientists

	Implementing Partner:
	ICIWaRM 

	RIWSP staff responsible 
	William Logan (ICIWaRM), Madeleine Marara (FIU Climate Change Coordinator)

	Area of intervention: Water, Climate change, Agriculture:
	Water, Climate change 

	Summary of Achievements

Development of rainfall frequency maps:  This specific task entails the development of a series of maps that show the rainfall intensity associated with various frequencies for multiple regions in Rwanda and there have been various email correspondences with the Rwanda Meteorological Agency (Meteo Rwanda) and with UNESCO-IHE, which has already provided some of the rainfall data necessary to create the rainfall frequency maps.  The data has been examined for utility, but additional data is needed to accomplish the work.

___________________________________________________________________________

Follow up activities for the next quarter

If approval to continue this activity is forthcoming from USAID, during third quarter of FY 2013, Dr. Jason Giovannettone will be traveling to Rwanda to meet with key individuals in the overall project, including his contact from the Rwanda Meteorological Agency, and to collect as much rainfall data that is available to further facilitate the development of the frequency maps.  



	Activity 2.4.2:
	Capacity Building of Local Communities on Climate Change Adaptation and Disaster Risk Reduction

	Progress  towards Indicators targets:
	 None

	Location:
	Kayonza District (Mwiri, Sector) and Gatsibo District (Rwimbogo Sector); 

	Target Direct Beneficiaries: 
	Communities in the target watersheds:  Mwiri and Rwimbogo Sectors 

	Implementing Partner:
	CARE International in Rwanda

	RIWSP staff responsible 
	Emile Ruzibiza, CARE Team Leader and, FIU Climate Change Coordinator

	Area of intervention: Water, Climate change, Agriculture:
	Climate Change

	Summary of Achievements

Identification of adaptation measures in demonstration communities

To follow up on the activities reported in the previous quarter, RIWSP organized meetings with CVCA follow up committees, Representatives of Environmental Cooperatives and Local leaders of Munini and Kageyo cells (Rwimbogo and Mwiri sectors, respectively) in order to pave the way for the implementation of selected adaptation measures. The execution of those measures would have therefore served as demonstration for local way of adapting to climate change.

· Discussion with Munini representatives: The discussion held with the representatives of Munini Cell (Rwimbogo Sector, Gatsibo District) concluded that RIWSP would assist them with three water ponds, since water scarcity was identified as one of the main problem for this community. After the discussion, a tour was then made in order to identify suitable location (proximity with cultivation plots) for those proposed ponds. The emplacement of the ponds were selected so as they can also serve as a flood control, by collecting runoff from uphill (the community reported a periodical flooding downhill during rainy season). One of the sites selected for the pond’ emplacement is shown in the figure below.


· Discussion with Kageyo representatives: In Kayonza district, Kageyo Cell of Mwiri Sector was selected to serve as a demonstration community for adaptation to climate change. The discussion with representatives of this community concluded that CARE-RIWSP will assist them in the domain of tree planting, where RIWSP representatives agreed to support in tree seeds and plastic bags for tree nursery and the Environmental cooperative will take the lead in managing the expanded tree nursery.  There is an existing valley dam in this area which was identified as one of their main asset by the community (and which highly contributes to the livelihood of this community); however it is menaced by soil erosion (pollution, siltation) from the surrounding deforested hills. Planting trees on the surrounding hills will therefore remediate to that, among other benefits.
In view of the latest recommendations from USAID, the implementation of the activities described above has been suspended.

___________________________________________________________________________

Deliverable(s):
· Adaptation measures to be implemented for demonstration identified and agreed upon with local authorities and community members

	Follow up activities for the next quarter

None 



COMPONENT 3: Improved technical practices and approached to optimize the use and resiliency of available water
	Activity 3.1.
	On-farm Water Use Efficiency and Climate Resilient Water Management - Showcasing Innovation technologies for small-scale irrigation



	Progress  towards Indicators targets:
	

	Location:
	Akagera watershed : Kayonza District (Rwinkwavu, Mwiri); 



	Target Direct  Beneficiaries: 
	Communities in the target watersheds:

· Kayonza district, Rwinkwavu, Mwiri sectors

	Implementing Partner:
	Winrock International 

	RIWSP staff responsible 
	Coenraad Voorhuis; Madeleine Marara

	Area of intervention: Water, Climate change, Agriculture:
	Water, Climate change, Agriculture

	Summary of Achievements

3.1.1. Showcasing innovative technologies for small scale irrigation
Installation of showcasing plot on water-rhizobium- effect on soybeans:

In collaboration with the CIAT/N2 Africa (Centre International d` Agriculture Tropical) project, an experimental test on interactive effect of water-rhizobium applied on soybeans (promoted crop in Kayonza district) has been conducted in Rwinkwavu sector, Nkondo cell. The expected result was to demonstrate importance of water in maximization capacity development of rhizobium resulting in fixation of nitrogen in the soil. The test consists of setting up two blocks of plots; in one block 1 liter water is applied per 1m2 at a critical phase of development of rhizobium and in the control block no water is applied. Each block has different plots with four varieties of soybean and with or without application of fertilizer. The test has started in October 2012, the first yield was in February 2013, the last yield was in March 2013.

Follow up of showcasing plot on water-rhizobium- effect on soybeans.

· Qualitative result of showcasing plot on water-rhizobium- effect on soybeans.

The statistical data of the experiment are not yet available to allow a thorough analysis but some preliminary judgment may be possible based on field observations for the four varieties soybean during the vegetation period which was conducted on two plots (plot A with 1 liter of water intake per m2 vs. plot B without water).
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Figure 22 Nitrate globules and SB24 Soybean variety

· Identification of site for showcasing plot on water-rhizobium- effect on soybeans

A new plot of 40 m2 was identified to showcase the effect of watering rhizobium inoculated soybean at the 28th day. Watering at the 28th day maximizes rhizobium growth which increases the nitrogen fixation in the soil indispensable to crop production. The demonstration will be conducted on soybean SB24 variety which demonstrated a powerful efficiency in symbiosis with rhizobium and gave the best qualitatively and quantitatively production last experimental testing.



	DELIVERABLES

· Promising water efficient practices have been identified :

· Mulching

· Treadle pump irrigation on plots with shallow water table

· Agroforestry with water efficient, livelihood enhancing  species , improving watershed

· Soybean inoculated with Rhizobium with limited water supply  at 28th day.

· Field phase of Soybean-Rhizobium test is closed, official test results will be presented later. Effect of Rhizobium and water has been demonstrated to over 100 people visiting the test plot. These are formal, organized  visits. Informally this figure is higher because farmers would visit the plots throughout the whole test period.

· About 1 ha has been planted with trees from tree nursery.

· Mulching has been introduced

Follow up activities

· Promote selected practices or technologies through demonstration, training and outreach, partnerships, working closely with farmer organizations, schools, private sector, water user associations, local government and other partners/stakeholders. 

A new plot of 40m2 was identified to showcase the effect of watering rhizobium-inoculated soybean at the 28th day. The demonstration will use the soybean SB24 variety which gave the best results.


	Activity 3.2.:
	Small grants for communities

	Progress  towards Indicators targets:
	None

	Location:
	Kayonza & Gatsibo Districts 

	Target Direct Beneficiaries: 
	Kayonza & Gatsibo Districts

	Implementing Partner:
	Florida International University

	RIWSP staff responsible 
	Jean Paul Kagarama

	Area of intervention: Water, Climate change, Agriculture:
	Water, Climate change and agriculture

	Summary of Achievements

The site visits were paid to RIWSP Implementing partners’ beneficiaries to support their restructuring process aiming to be recognized as legal entities by the District authorities and Rwanda Cooperatives Agency thus they can be eligible for RIWSP grants according to the selection criteria document sent for approval. During this quarter 13 farmers’ associations/cooperatives were visited and technically supported in Mwiri and Rwinkwavu sectors of Kayonza District. 

___________________________________________________________________________

Deliverables:

The report on the possible CBOs to benefit from the small grants program is updated.

	Follow up activities for the next quarter

· Preparation and publication of RFA;
· Selection of beneficiaries.


	Activity:
	Institutional Support and project management

	Progress  towards Indicators targets:
	 NA

	Location:
	National 

	Target Direct Beneficiaries: 
	

	Implementing Partner:
	Florida International University

	RIWSP staff responsible 
	Jan Stofkoper

	Area of intervention: Water, Climate change, Agriculture:
	

	Summary of Achievements

RIWSP has participated in Water Week activities started on 18th and ended on 22nd March 2013. Those activities were prepared and carried out by different projects and institutions with collaboration of DIWRM. Furthermore, RIWSP was represented in inauguration of different WASH projects between EWSA and UNICEF in Musanze and Rubavu Districts (Nothern Province). Further, invited by the Ministry of Health, RIWSP participated in a workshop at Musanze from January, 22nd to 23rd 2013, to review the draft of the Five Year Health Promotion Strategic Plan for Rwanda together with the Health promotion and environmental Health policy.

	Follow up activities for the next quarter

· Pending the outcome of the continuing application, the first meeting of the High Level Advisory Board is expected to take place in the coming quarter to provide further guidance to RIWSP and to further strengthen the sense of "ownership" of the RIWSP program by all of those involved. 

· According to the outcome of the continuing application, proceed with the revision of the PMP by RIWSP in coordination with USAID in order to make it compatible to the revised Program Description, providing a reliable basis for monitoring the program.


3 Monitoring And Evaluation 
Contribution to indicators
The table below presents the achievement against the program indicators. 
Table 3: contribution to indicators

	Indicator
	 Targets Y2
	Achievements Q1
	Achievements Q2
	Comments

	1.1 Number of farmers and others who have applied new technologies or management practices as a result of USG assistance
	400
	0
	100
	100 households constructed kitchen gardens

	1.2 Number of individuals who have received USG supported short term agricultural sector productivity or food security training
	650
	26
	164
	People who have been trained in the construction of improved kitchen gardens (TOTs, schools and farmers)

	1.3 Number of individuals with access to improved sanitation services
	2000
	206
	1598 (831 females)
	Members of 333 households constructed improved latrines 

	1. 4 Number of people receiving USG supported training in Sanitation Marketing and Microcredit
	5585
	
	50
	Village Agents trained in both VSL methodology and sanitation 

	1.5 Number of people with access to improved multiple use water supply services for household and productive uses.
	10000
	0
	
	

	1.6 Number of people receiving USG-supported training in water supply, sanitation, and hygiene
	6000
	0
	4796 (2494 females)
	This includes the trainings of TOT and CHWs. In addition, 4714 new members joined the CHCs.

	1.7Number of people gaining access to an improved drinking water source”
	5500
	0
	
	.



	2.1 Number of policies /regulations / administrative procedures in each of the following stages of development as a result of USG assistance in each case:   Stage 1 Analyzed; Stage 2 Drafted and presented for public / stakeholder consultation
	1
	0
	
	

	2.2 Number of institutions/organizations that, as a result if USG assistance, are in one of these five stages of improved institutional capacity: Stage 1: Undergoing capacity / competency assessments.  Stage 2: Assessments presented for consultation. Stage 3: Undertaking capacity / competency strengthening. Stage 4: making significant improvements. Stage 5: Mature / Viable
	1
	2
	2
	The Integrated Water Resources Management  Department  (RNRA/IWRM) and the Rwanda Meteorological Agency (Meteo Rwanda).

	2,3 Number of private enterprises, producer organizations, WUAs, women’s groups, trade and business associations and CBOs that applied new technologies or management practices as a result of USG assistance.
	16
	0
	
	

	2.4. Number of people receiving training in global climate change as a result of USG assistance
	150
	0
	
	

	2.5 Number of climate vulnerability assessments conducted as a result of USG assistance
	2
	1
	
	

	2.6 Number of stakeholders using climate information in their decision making as a result of USG assistance
	100
	0
	
	

	2.7 Number of stakeholders implementing risk –reducing practices / actions to improve resilience to climate change as a result of USG assistance.
	300
	0
	
	

	2.8 Number of people receiving USG supported training in natural resources management and/or biodiversity conservation   
	220
	25
	27
	Participants in training course on Water Resources Planning

	3.1Number of hectares under improved technologies or management practices as a result of USG assistance.
	10
	0
	
	


4 Problem/ Obstacles
A major obstacle encountered during the second quarter Year 2 under review was related to the delay in finalizing the outcome of the continuing application, therefore the timing and sequence of execution of a number of planned activities has been impacted. The delay has compounded the effect of the USAID instructions issued during the 1st and 2nd quarters of Y2 not to acquire commitments while awaiting the results of the 18-month review. Moreover, a proper adjustment of the targets of the program has not been undertaken, particularly considering the potential impact on the objectives and targets as presented in the approved  Work Plan for Year 2 and  the Revised Program Description. 
5 FINAL REMARKS

RIWSP is initiating a very significant phase of work, as it is the continuation of the program beyond the 18-months milestone, which will be executed under the conditions judged applicable by a first adjustment and revision of the program brought on by the initial budgetary reduction of the FtF funds and the evolving circumstances in Rwanda, and now it will be affected by the outcome of the continuing application. 

RIWSP is ready to undertake the execution of the remainder of the program with full confidence of gaining the desired results within the stipulated time frame, achieving the integrated action and impact that is essential to the program.
6 ATTACHED DOCUMENTS

Activity 1.1.
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Figure � SEQ Figure \* ARABIC �3�: RWH (2 tanks) installed at Nkondo primary school / Rwinkwavu sector





Figure 8 Tree tomatoes





Figure � SEQ Figure \* ARABIC �5�: Tomatoes' tree





Figure � SEQ Figure \* ARABIC �11�: A finance company staff orienting VAs on Bank linkages





Figure � SEQ Figure \* ARABIC �12�: Selection meeting





Figure � SEQ Figure \* ARABIC �21�: site selected for rain water pond in Nyamwiza Village





Globules on soybean roots indicate areas where nitrogen is stored in the soil. The SB24 variety with applied rhizobium and manure and with supplementary 1 l water per m2 showed more globules and was bearing more fruit resulting in a higher production: 5.9kg/20m2


On the control plot the same variety with same conditions but without irrigation had given 2.7kg/20m2








� Share out: at the end of the every annual cycle, all outstanding loans are recovered and the Loan Fund is distributed to VSLG members. The Loan Fund, which includes profits earned during the savings activities, is divided by the total number of shares purchased by members during the cycle, in order to calculate the new share value. Then each member receives his or her payout according to the number of shares purchased. Thereafter, VSLG could start a fresh another cycle


� SACCO: Savings and Credit Cooperative, a microfinance based at Sector level and initiated by the Rwandan Government. 





1

_1428840339.pdf


Ref: RDB/3/E cpB/.,/LQ. .1....0+1zorz


The Program Director
Rwanda Integrated Water Security program (RIWSP)
P.o box 552L, Kigali


Dear Sir;


RE: ENWRONMENTAI IMPACT ASSESSMENT ctEARANcE FoR YOUR PROIECT


Reference is made to your letter with reference number 2g/ADM/73/wI/au
requesting for an Environmental Impact Assessment Clearance for rehabilitation and
expansion of Migera water suppiy system in Mwiri and Rwinkwavu sectors, Kayonza
district' This therefore serves to give you permission to further your project in the
aforementioned sectors.


The above decision was made after screening and carrying out a site visit for your
project' The aforementioned deveiopment was found to have strategies for
compliance to existing environmental laws and regulations in Rwanda especially
organic law number 004/2005 of 08/04/2005 determining the modalities of
protection, conservation and promotion of the environment in Rwanda. It is therefor-e
on this basis that an Environmental Impact Assessment ciearalce is issued.


ItJevertheless, this document's validity shall depend on how complia't Rwa'da
Integrated Water Security Program (RIWSP) is to the following co'ditions.


' No expansion facilities shall be done within fragile ecosystems. such places as i.
the middle of wetlands, very steep slopes and on river banks shall be avoided


l lo.r 6)-ir). h' igtt l i- l l trtrrtftr l.,rturi l irr lo,t it l /h nt l l  t, l , l t,t \r t lut t t l


r  i r . t l t t t t l t t t .  \ : . t \ t r t t t , r r , t t t t t r  l i o i l t l  ( ( - ( ) t .n . , t  l l l v t l  1 , .  I l t t t t tg t t t t t l t t )  I ,  o







because of their high level of vulnerability to contamination and extinction of


species therein.


Solid waste management techniques shall be put in place around proposed sites


to avoid contamination of existing agricultural activities. Special attention in


regard to this shall be given to water sources especially at Migera 1 and 11 water


supply points.


Awareness creation. The developer shall ensure that residents within Mwiri and


Rwinkwavu sectors are effectively sensitised during and after the process of


rehabilitating water supply facilities for sustainability and environmental


conservation purposes.


All workplaces shall be fenced off and materials and equipment shall be within


the acquired plots for establishment of the said facilities. This shall be part of


efforts for ensuring proper sanitation and hygiene.


This project is approved on condition that the developer shall continuously


comply with conditions described above.


Signed by


fu'urony
A.g. Chief Operating Officer
Rwanda Development Board (RDB)


Cc
- The Director General-REMA
- The Director General-EWSA
- The permanent secretary-MININFRA
- The Mayor of Kayonza dishict






                                              CRITERIA OF SELECTION

1. The person whom the latrine for demonstration will be built



· The person who live in the sector 

· The land owner or tenant

· The person who can make himself the mad bricks

· The person who can explain or mobilize other people and neighbors the goodness of the improved latrine adoption

· The person should be honest

· The person can clean and always insure the hygiene of the toilet 

· The person who respect the Government programs and always other program of the local community development





2.  Criteria of local Masons



· The mason should be an VSLGs member or CHC member

· The person should be an interested in sanitation latrine building and he should be innovative and creative

· The person should be honest

· The  person should meet the requirement of the integrity within his society

· The person  should have any other construction skills and experience

· The person should be responsible

· The person should be someone who respect  the government programs and any other programs of the community development

· The person should have the team spirit

· The person who is able to work with the bank



3. Criteria of local entrepreneurs



· Innovative and creative

· Interested in sanitation businesses

· Ambitious, responsible and available

· Community mobilization capacities

· The person who lives in the sector

· Who have the Integrity quality  and honest

· The person should have an experience in small business creation and management

· The person should  meet the quality of collaboration

· The person should be able to work with the bank or MFIs

· The added is that person is the VSLA groups member, CHC member, one of the trained mason or water committee member

· The person should be someone who respects the government programs and any other programs of the community development.

· It could be better if it is an engaged cooperative.


_1428997955.pdf





List of GoR/NUR participation in training on Water Resource Planning

 

		

		Name

		Institution



		1

		Tetero, Francois Xavier

		RNRA/IWRM



		2

		Niyidufasha, Gilbert

		RNRA/IWRM



		3

		Habimana, Venant

		RNRA/IWRM



		4

		Manyifika, Marc

		RNRA/IWRM



		5

		Mahirwe, Boniface

		RNRA/IWRM



		6

		Kanyesigye, Nathan

		RNRA/IWRM



		7

		Ngombwa, Achille

		RNRA/IWRM



		8

		Mucyo, Papias

		MINAGRI/GFI TF I&M



		9

		Nsengiyumua, Martin

		MINALOC/Rural Settlement TF



		10

		Kirenga, Emmanuel

		EWSA/Hydropower



		11

		Umaru Garba Wali

		NUR/WREM faculty staff



		12

		Ingabire, Dominique

		NUR/WREM faculty staff



		13

		Munyaneza, Omar

		NUR/WREM faculty staff



		14

		Nzaramba, Sylvain

		NUR/WREM MSc student



		15

		Nzamwitakuze, Augustin

		NUR/WREM MSc student



		16

		Nyiranziza, Rosette

		NUR/WREM MSc student



		17

		Nkundimana, Emmanuel

		NUR/WREM MSc student



		18

		Nkanika, Pierre

		NUR/WREM MSc student



		19

		Ndayitegeye, Olivier

		NUR/WREM MSc student



		20

		Munyensanza Shimwa, Desire

		NUR/WREM MSc student



		21

		Mukimbiri, Enock

		NUR/WREM MSc student



		22

		Muberankiko, Faustin

		NUR/WREM MSc student



		23

		Mubera, Sosthene

		NUR/WREM MSc student



		24

		Bigirimana, Bonfils

		NUR/WREM MSc student



		25

		Hakizimana, Gerard

		NUR/WREM MSc student



		26

		Hakizimana, Emmanuel

		NUR/WREM MSc student



		27

		Hakizayezu, Joseph

		NUR/WREM MSc student
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RIWSP (Rwanda Integrated Water Security Program) ni gahunda igamije imicungire irambye y’amazi hagamijwe impinduka nziza ku buzima bw’abantu, kwihaza mu biribwa no guhangana n’ingaruka zishingiye ku ihindagurika ry’ikirere. Iyi gahunda ifiteintego zikurikira:

1. Kwegereza abagenerwabikorwa, ku buryo buramye, ibikorwa by’amazi meza ndetse na servisi z’amazi akoreshwa mu rugo no mu mirimo ibyara inyungu;

2. Kongera ingufu mu micungire y’amasoko y’amazi, icyogogo no mu baturage hagamijwe uburambe bw’amasoko y’amazi akoreshwa mu bintu bitandukanye;

3. Kuvugurura   ikoranabuhanga n’imigenzereze mu mukoreshereze y’amazi   itandukanye ( multiple use).

Mu kugera kuri izi ntego, gahunda ya RIWSP ishyirwa mu bikorwa n’ihuriro ry’abafatanyabikorwa bafite inaribonye mu bikorwa bitandukanye no mu bihugu byinshi.  Muri bo twavuga nka CARE international, World vision, Winrock international ndetse na Kaminuza mpuzamahanga ya Florida ari nayo muhuzabikorwa muri gahunda ya RIWSP. 

Winrock iri gushyira mu bikorwa gahunda y’imikoreshereze y’amazi mu buryo butandukanye (amazi mu mirimo yo mu rugo, amazi mu murimo ibyara inyungu).Mu ntangiriro Winrock iri gushyira imbaraga mu gukwirakwiza ibikorwa by’amazi birimo gusana ibisanzweho no guhanga ibishyashya ariko cyane cyane bafasha ba nyir’ibikorwa kugira uruhare mu micungire irambye y’ibyo bikorwa.

Mbere yo gutangira kubaka no gusana ibikorwa by’amazi, winrock ifatanyije n’izego zibanze zihagarariye abaturage yabanje ubukangurambaga hagamijwe guhindura imyumvire kugirango abaturage bagire uruhare rugaragara mu bibakorerwa no mu micungire yabyo.Ibyo byavuyemo gutora komite zishinzwe imicungire y’ibikorwa by’amazi mu midugudu.



Aka gatabo kateguriwe komite zatowe nyuma y’amahugurwa yazo yateguwe kandi agatangwa na Winrock international ifatanyije na Care international. Ibikubiye muri aka gatabo bigamije guha komite z’amazi ubumenyi bw’ibanze ku ngingo zitandukanye zerekeye imicungire ikomatanyije y’amazi n’ inshingano zabo.





Murakoze
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Amazi ni ubuzima bwacu. 75% by’umuntu bigizwe n’amazi. 
Amazi umuntu akenera ku munsi  mu
kunywa, gukaraba no mu mirimo yo
 murugo ni litiro 20 umuntu umwe. 
Ahari abantu 5 ni 
 ni litiro 20x5=
litiro 100
Tugomba kugirira isuku amazi twirinda kwanduza amavomo, kuragira hafi y’amasoko. twubaka imisarani ahitaruye amasoko,twirinda kwituma kugasozi. 
Kumesera, gukarabira mu mavomo no k
u
yanduza muri rusange.
Tugomba kuvomesha ibivomesho bisukuye, bipfundikirwa kandi amazi akabikwa neza
Igihe tut
i
zeye neza ubwiza bw’amazi, tugomba kubanza kuyasukura mbere yo kuyanywa( 
gu
koresha Siro cyangwa kuyateka akabira
)
)Isomo rya mbere: amazi, isoko y’ubuzima

Amazi ni ingenzi mu buzima bwacu. Tuyakoresha tuyanywa, dutegura amafunguro, dukaraba dusukura ndetse tunavomerera imyaka n’amatungo. Akoreshwa mu bikorwa byose umuntu akenera aho ari hose : ubuhinzi, mu nganda, mu bukorikori, mu bwikorezi, isuku mu migi, mu gutanga ingufu  n’ibindi.



 (
Gut
u
nganya amazi bayatetse
)Amazi, ubuzima bwacu

•	Umubiri w’umuntu ugizwe ahanini n’amazi: hafi 75% by’umuntu bigizwe n’amazi. Ni ngombwa rero ko twumva agaciro k’amazi mu buzima bwacu bityo tukarushaho kuyabungabunga. Iyo amazi umuntu anywa atari meza aba ashobora kuba isooko y’indwara zinyuranye zishobora no kumuhitana. Raporo y’Ishami ry’Umuryango w’Abibumbye ryita ku Buzima (OMS) ivuga ko Indwara zinyuranye  zi’impiswi  zandura zihitana abantu basaga miliyoni 3,2 buri mwaka ku isi ni ukuvuga hafi 6% by’impfu ku isi n’aho zituruka ku ibura ry’amazi  no ku isuku nke zigahitana buri mwaka nibura miliyoni 1.8. Indwara zituruka ku mwand a dukunda guhura nazo ni nk’inzoka, impiswi, n’zindi…..



•	Amazi ntakoreshwa mu kunywa, gusukura no mu mirimo yo mu rugo gusa. Amazi anakoreshwa no mubikorwa umuntu akenera mu buzima harimo n’ ibibyara inyungu: mu bworozi, mu buhinzi, mu bukorikori nko kubumba amatafari, gutanga ingufu z’amashanyarazi … ingano y’amazi akenewe aha ikaba ingomba kwiyongera ku yo twavuze haruguru. Singombwa kandi ko aba ari meza nk’ayavuzwe haruguru.



•	Amazi dukenera tuyakura ku masooko atandukanye: amavomo yatunganijwe, imigezi itandukanye ndetse no mugutega amazi y’imvura. Ese aho dutuye tureka amazi y’imvura?



[bookmark: _Toc347738506][bookmark: _Toc348426048]



Isomo rya 2: Amazi n’ibidukikije



Gufata neza ibidukikije bituma duhorana amazi meza kandi menshi.Gutera amashyamba, guca imirwanyasuri, n’ibindi bituma amazi acengera mu butaka bityo bikongera amazi y’amasooko dufite hirya no hino kandi bikayarinda gukama.

 Mu kubungabunga amazi ni ngombwa rero guca imirwanyasuri cyane cyane hejuru y’amasooko, twirinda isuri ndeste no gutera ibiti hagamijwe kurwanya ubutayu no kwirinda isuri. Hafi y’amasooko ntihaterwa ibitibibonetse byose.Ni ngombwa gutera ibiti byabugenewe bidakurura amazi menshi.

.



Dusobanukirwe n’inkomoko y’amazi

Iyo izuba rivuye amazi ava mu butaka,mu bimera, ndetse no mu biyaga n’imigezi  azamuka mu ishusho y’umwuka (evapo- transpiration, evaporation)  Iyo  uwo mwuka ugeze hejuru ugakonja  uhinduka imitonyi y’imvura.  Bigakomeza gutyo.



Gufata neza ibidukikije ni ugufata neza amasooko yacu. Kurwanya isuri, gutera ibiti, kugira imisarani myiza, kwirinda kwituma ku gasozi, gutera amashyamba ni ugufata neza umutungo kamere wacu w’amazi

Umwanzuro

Twagize amahirwe yo kugira umutungo kamere w’amazi utubutse.Nyamara si isoko idakama.Kwitabira gucunga neza amazi dufite bizatuma tuyahorana.

Gucunga neza umutungo w’amazi bishingiye kuri politike ya Leta yo kubungabunga uwo mutungo kandi bigomba no kujyana n’ibindi bikorwa byose byo kwita no gufata neza ibidukikije kuko ubutaka, amazi, ibinyabuzima, ikirere n’ibindi biriho byose ari magirirane. Ibi kandi bireba abantu bose,buri wese mu rwego rwe kuko amajyambere twifuza ari ayaburi wese kandi ashingiye ku buzima buzira umuze nabwo bushingiye ku isuku nyayo, nayo ishingiye ku mazi meza ava mu bidukikije.
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Amateka y’imicungire y’amazi mu Rwanda afite ibice 3 by’ingenzi:

1. 1950-1984: Amazi acungwa na LETA agatangirwa ubuntu

1. 1984-2002: Amazi acungwa n’inzego z’abaturage

1. Guhera 2002 : Ubufatanye bwa Leta n’abikorera



1950-1985 Amazi acungwa na Leta

1950–1964: Mbere y’ubwigenge, FBEI yubakaga kandi igasana ibikorwa by’amazi ku mafranga yayo

1964-1985: Nyuma y’ubwigenge, AIDR yarubakaga ikanasana igaha Leta y’u Rwanda fagitire

1984:  AIDR yarahombye, iseswa mu 1985

1985: Inama y’abayobozi b’ibyahoze ari ama Komini yemeje ko abakoresha amazi bagomba gutanga amafranga yo kuyafata neza

Abaturage ntibagiraga uruhare mu kugena ibibakorerwa ndetse n’imicungire yabyo.Amazi yari aya leta bigatuma abaturage batayabona nk’ayabo. Ni ko kubisenya. Ibikorwa by’amazi kandi byari bike cyane.

Igihe cy’uruhare rw’abaturage

1. 1987: Iteka rya Perezida ryashyizeho uburyo bwo gucunga amazi hakoreshejwe Reji z’amashyirahamwey’abavomyi		

1. 1987 - 1994 : Hashyizweho za reji mu byahoze ari  makomini yose, 

1. Abakoresha amazi bishyura umusanzu w’imbumbe

Ingorane za Leji

1. Kudahembwa

1. Abaturage ntibagira uruhare mu kubaka ibikorwa by’amazi ari byo byatumye batabigira ibyabo, ntibabyitaho 

1. Hishyura ubishatse igihe ashakiye kandi nta bihano ku batishyura

1. Imicungire mibi/inyerezwa ry’udufranga duke twabonetse

1. Ubumenyi buke bwa reji mu icungamutungo no muri tekiniki y’amazi

Ingaruka: Ibikorwa by’amazi birasenyuka no kubisana bigatinda cyane.

Isuzuma ryabaye mu 2004 ryagaragaje ko imicungire ya rusange yananiranye

Ubufatanye bwa Leta n’abikorera

Ni amasezerano agirwa hagati y’urwego rwa Leta n’uwikorera ugamije inyungu cyangwa utegamiye kuri Leta(Rwiyemezamirimo), biyemeza gushyira hamwe ubushobozi, bagamije gutanga serivisi cyangwa umushinga w’inyungu rusange

Kuki?

1. Inzego z’abaturage zananiwe gucunga ibikorwa ku buryo burambye

1. Leta, abikorera, amashyirahamwe n’abaturage bafatanije urugamba rw’amajyambere



Ibyiza byo gukorana n’abikorera

1. Inyubako z’amazi zitabwaho

1. Kwishyura amazi wakoresheje uretse ku masoko mato

1. Hatekerezwa ku buryo abatishoboye bagenerwa amazi  mu gihe bigaragara ko nta bushobozi bwo kwishyura bafite

1. Kudasesagura amazi mu rugo

1. Gutanga akazi

1. Havutse amashyirahamwe cyangwa amakoperative yo gucunga amazi mu cyaro

1. Abikorera bishyura amafranga mu buyobozi

Umutungo w’amazi uhabwa agaciro

Ibigomba kwitabwaho

Buri “bantu bose, baba bakize cyangwa bakennye bafite uburenganzira ku mazi mu ngano no mubwiza.” (United Nations Water Conference, Mar del Plata, 1977) 

“Ni ngombwa kumenya no kubahiriza uburenganzira bwa buri wese ku mazi meza kandi kugiciro cyoroheye buri wese.”(Dublin Statement, International Conference on Water and the Environment, Dublin, 1992)

[bookmark: _Toc347738508][bookmark: _Toc348426050]ISOMO RYA 4: Gucunga amavomo n’ibikorwa by’amazi

Amazi ni ingenzi mu buzima bwacu bwa buri munsi. Nyamara ibikorwa by’amazi birahenze ari nayo mpamvu bigomba kwitabwaho.  Mu gihe amazi acungwa na rwiyemeza- mirimo, ningombwa kumenya ko aba akorera ba nyir’ibikorwa aribo baturage bakoresha uwo muyoboro. Ba nyir’ibikorwa rero bagomba kugenzura uko ibikorwabyabo bifashwe kandi bakareba ko imicungire itabangamiye abagenerwabikorwa. Uburambe bw’ibikorwa rero bugomba kwitabwaho na ba nyir’igikorwa. Muri rusange komite zihagararariye abaturage ziteye zitya kandi zishinzwe ibi bikurikira:

Inzego zicunga ibikorwa



KOMITE Y’AMAZI KU RWEGO RW’UMUDUGUDU



Nk’uko byemejwe mu nama nyunguranabitekerezo yabereye I Rwamagana kuwa 30-31 Kanama 2012, hari hifujwe ko haba itsinda ritegura ibijyanye n’inshingano za komite y’Amazi ku rwego rw’Umudugudu yari imaze kwemezwa ko yabamo abantu 5 hiyongereyeho umuntu ushinzwe imibereho myiza n’isuku usanzwe mu bayobozi b’ibanze mu mudugudu.

 (
Inyubako z’amazi zigomba kugirirwa isuku ihagije.
Ikigega rero bitewe n’ubwinshi bw’abantu giha amazi kigomba kwitabwaho no kurindwa by’umwihariko. Aho cyubatse hagomba isuku ntusange cyaramezeho insharankima. Perezida afatanyije n’abavomyi bari aho icyo kigega giherereye: 
Bagomba kucyubakira urugo rukomeye, ndetse aho bishoboka bakaba bakoresha senyenge
Imbere muruzitiro hagomba akanyatsi kandi gatemye neza
Kwirinda abantu bavomera hejuru y’ikigega
Ivomo rigomba kuba rifite urugo uririnda
Utuyira tujyayo aho babishoboye basasamo utubuye
Gushyiraho uburyo amazi atareka hafi y’ivomo ngo abe ikidendezi
Kubuza abaturage gushora amatungo ku mavomo/imipombo
/kano
Kwirinda kumesera mu ivomo
)Hari hemejwe ko iyo Komite yabamo:

1. Perezida

1. Visi Perezida

1. Umwanditsi

1. Abajyanama babiri

1. Ushinzwe imibereho myiza n’isuku mu midugudu

Muri rusange iyi Komite ishinzwe:

1. Kureba ko inyungu z’abakoresha amazi zubahirizwa ikanabakorera ubuvugizi;

1. Gufatanya n’abayobozi ndetse n’abafatanyabikorwa gushakira ibisubizo ibibazo birebana n’imicungire y’amazi ndetse no kugeza amazi  ku batayafite;

1. Kugira uruhare mu bikorwa byo gukwirakwiza amazi meza ( mu nyigo no gukangurira abaturage gutanga umusanzu wabo igihe cyose ukenewe)

1. Gukangurira abaturage gukoresha amazi meza, neza ndetse no kwitabira kugura/ kwishyura amazi

1. Ifatanyije n’uhagarariye  buri vomo, kumenya ibibazo biri kuri buri vomo kugirango bishakirwe umuti;

1. Gukurikirana isuku kuri buri vomo n’izindi nyubako z’amazi ziri mu mudugudu;

1. Gufatanya n’inteko rusange y’abavomyi n’abayobozi kwemeza urutonde rw’abatishoboye basonerwa  kugura amazi

1. Gufatanya na Rwiyemezamirimo n’inteko y’abavomyi kwemeza  amasaha yo kuvomesha;

1. Kureba ko ibyemezo birebana n’imicungire y’ibikorwa by’amazi yubahirizwa (amasaha yo kuvoma, ko abatishoboye bemejwe mu nama basonerwa, ibijyanye n’isuku no gufata neza ibikorwa.)

1. Kungurana ibitekerezo hamwe n’amatsinda y’abikorera bakoresha amazi mu bikorwa bitandukanye (ubuhinzi, ubworozi, ubukorikori…) ku kunoza imicungire y’amazi ndetse no kubagira inama igihe hari ubwumvikane buke.

1. Gutanga raporo mu nzego z’ubuyobozi no kubafatanya bikorwa ku micungire y’ibikorwa by’amazin’umutungo kamere w’amazi muri rusange.

ABATORERWA IMYANYA N’INSHINGANO

		UMWANYA N’IMIRIMON’INSHINGANO

		IBIKURIKIZWA MU GUTORA



		Perezida wa komite ku rwego rw’umudugudu

1. Gutegura no kuyobora inama z’abavomyi (abaturage bagize umudugudu) 

1. Gutegura no kuyobora inama za Komite y’amazi ku rwego rw’umudugudu

1. Kugeza kubagize komite amakuru atandukanye arebana n’imicungire y’ibikorwa by’amazi

1. Kumenya ibibazo biri kuri buri vomo

1. Gukora ubuvugizi ku nzego zibishinzwe

1. Kuba umuhuza w’abavomyi n’uwikorera ku giti cye( Rwiyemezamirimo)

1. Gukurikirana isuku y’amavomo n’izindi nyubako ziri ku muyoboro

1. Gufatanya n’inteko rusange y’abavomyi kwemeza urutonde rw’abatishoboye basonerwa gutanga umusanzu w’amazi

1. Gufatanya na komite n’abavomyi ba buri vomo na Rwiyemeza mirimo gushyiraho amasaha ababereye yo kuvomesha

1. Gufatanya na komite kureba ko ushinzwe kuvomesha yubahiriza amasaha yo kuvomesha

1. Guhagararira Komite mu zindi nzego yakenerwamo

		1. Kuba azi gusoma no kwandika/ ajijutse

1. Kuba umunyakuri n’ indakemwa

1. Kuba afite ubushake kandi yitanga

1. Kuba ashobora kuvuga mu ruhame

1. Kuba atuye mu mudugudu.

1. Kuba adafite inshingano nyinshi

1. Kuba ashobora gukurikira amahugurwa.

1. Kuba afite nibura imyaka 21 y’amavuko



		Visi Perezida :



Yunganira perezida kandi akanamusimbura igihe adahari.

		1. Kuba azi gusoma no kwandika

1. Kuba umunyakuri n’ indakemwa

1. Kuba afite ubushake kandi yitanga

1. Kuba ashobora kuvuga mu ruhame

1. Kuba atuye mu mudugudu.

1. Kuba adafite inshingano nyinshi

1. Kuba ashobora gukurikira amahugurwa. 

1. Kuba afite nibura imyaka 21 y’amavuko



		Umwanditsi

1. Kwandika inzandiko Komite yandikiye abandi

1. Gukora inyandikomvugo z’inama za Komite n’iz’Inama Rusange y’Abavomyi

1. Kubika neza inyandiko z’inama

1. Kubika ibanga

1. Kujya mu nama za komite

		1. Kuba atuye mu mudugudu

1. Kaba ashobora kumvikana no gukorana n’abandi

1. Kuba ashobora gusoma no kwandika

1. Kuba ari inyanga mugayo

1. kuba ashobora gukurikira amahugurwa

1. Kuba afite nibura imyaka 18 y’amavuko



		Ushinzwe isuku

1. Kunshingano asanganwe nk’umuntu ushinzwe imibereho myiza y’abaturage mu mudugudu hiyongeraho ni izi:

1. Afatanyijena komite agomba gushishikariza abaturage kwirinda ibintu byose bishobora kwangiza ivomo n’ahandi hose amazi ava, no kudashora amatungo ku ivomo no ku bindi bikorwa by’amazi.

1. Kumenya no gukurikirana ko amavomo yose yubakiye( ingo)

1. Gushishikariza abaturage kugirira ivomo ryabo isuku



		Asanzwe ari mu rwego rw’ubuyobozi bw’Umudugudu



		Abajyanama

1. Kugira no kujya inama na komite y’umudugudu mu micungire myiza y’ibikorwa by’amazi

1. Gufatanya n’abagize komite mu nshingano zitandukanye bafite.

		1. Kuba bari inyangamugayo

1. Kuba babana n’abandi neza

1. Kuba batuye mu mugugudu

1. Kuba bazi gusoma no kwandika.

1. Akaba ashobora gukurikira amahugurwa.

1. Kuba afite nibura imyaka 25 y’amavuko





N.B:

•	Abagize komite batorwa mu bagize amashyirahamwe y’ubuhinzi bukoresha amazi, aborozi bakoresha amazi, abandi baturage bujuje ibisabwa ndetse no mu bahoze bari mu bacunga ibikorwa by’amazi igihe baba bujuje ibisabwa nk’uko bigaragara mu mbonerahamwe.

•	Kuri buri vomo hashyirwaho umuntu umwe utuye hafi y’ivomo ushinzwe gukurikirana servisi abavomyi bahabwa, kureba uko isuku imeze ku ivomo, kurebe uko ibyemezo by’imicungire y’amazi byubahirizwa n’uko ivomo rifashwe muri rusange maze akabigeza kuri komite ngo hafatwe ingamba zikenewe.
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Igisobanuro cy’imicungire ikomatanyije

[image: ][image: ][image: ][image: ]

Ibyemezo by’imicungire y’amazi bigomba kureberahamwe imikoreshereze itandukanye y’amazimu bukungu, imibanire n’imibereho myiza y’abaturage.

Imicungire ikomatanyije n’uburyo bwo gufata ibyemezo buriwese abigizemo uruhare 

 (
Umwanzuro
: 
Iyo imicungire y’amazi yo kun
y
wa 
i
reba igice kimwe, ayo kuhira imyak
a ikindi, ay’ ibidukikije nayo ikagira undi uyi
shinzwe usanga ihuzwa ry’ibikorwa riteye ikibazo. Ibi bigatuma habaho kubura uburyo bunoze bw’imit
unganyirize n’imicungire y’amas
oko y’amazi ari nabyo bibyara amakimbi
rane, 
gusesagura no kutaramba kw’ibikorwa
.
)







Abakoresha amazi bose (abahinzi, aborozi, abashinzwe ibidukikije, abaturage bayakoresha mu ngo) bagomba kugira uruhare mu byemezo na politiki z’imicungire y’amazi. Ibyo bituma haba inyungu zishingiye ko abaturage bishyiriraho uburyo bubanogeye bwo gucunga ibikorwa/ kubigenzura bazi neza impamvu babikora kurusha ko ibyemezo byaza biturutse hejuru ndetse rimwe na rimwe bibabangamiye cyangwa batabyumva neza.







































[bookmark: _Toc347738510][bookmark: _Toc348426052].Isomo rya 6: Amahame y’ingenzi mu micungire ikomatanyije y’amazi

		[image: http://www.archive.cap-net.org/iwrm_tutorial/img/9_1.jpg]

		[image: ]

		[image: http://www.archive.cap-net.org/iwrm_tutorial/img/9_3.jpg]

		[image: http://www.archive.cap-net.org/iwrm_tutorial/img/9_4.jpg]



		Amazi meza ni umutungo kamere w’ingenzi ushobora kwangirika mu buryo bworoshye ariko nyamara ukaba ingenzi mu gutunga ubuzima ndetse no mu iterambere

		Iterambere ndetse n’imicungire y’amazi yakagombye gushingira ku ruhare rw’abakoresha amazi bose, abashinzwe igenamigambi n’abashyiraho imirongo migari ngenderwaho ku nzego zose.

		Abagore bagira uruhare rw’ingenzi mu kuvoma amazi, kuyacunga no kuyabungabunga.

		Amazi afite agaciro ntagereranywa mu bukungu. Yakombye rero gufatwa nk’ingenga bukungu. 





1st.Amazi meza ni umutungo kamere w’ingenzi ushobora kwangirika mu buryo bworoshye ariko nyamara ukaba ingenzi mu gutunga ubuzima ndetse no mu iterambere.

Imicungire nyayo igomba gukorwa mu buryo bwuzuye buhuza imibereho ,imibanire y’abantu n’iterambere kandi hitabwa ku micungire y’ibidukikikje. Iyo micungire ihuza ubutaka,imikoreshereze y’amazi ndetse n’amasoko kamere yo mubutaka. Amazi meza rero ni umutungo nk’iyindi yose ukeneye kwitabwaho no kubungwabungwa kugirango umumaro adufitiye uzarambe. Iri hame  rinagaragaza ko amazi akenerwa mu bintu byinshi bitandukanye. Bityo imicungire y’amazi nayo ikaba igomba kuba ikomatanyije   hagendewe ku mikoreshereze y’amazi ndetse n’ingaruka buri mikoreshereze igira ku mutungo w’amazi.  Iyo micungire isaba rero ko agace fatizo k’imicungire kaba icyogogo(watershed) cy’amazi runaka( ex. Akegera watershed  in case of RIWSP)

2nd : Iterambere ndetse n’imicungire y’amazi yakagombye gushingira ku ruhare rw’abakoresha amazi bose, abashinzwe igenamigambi n’abashyiraho imirongo migari ngenderwaho ku nzego zose

Ibyemezo bigomba gufatirwa hasi mu bakoresha amazi bose ( mu bikorwa bitandukanye: mu rugo, mu buhinzi, mu bworozi , uburobyi, ubukorikori n’ibindi) kandi igasaba ko bose bagira uruhare mu igenamigambi no mu mishinga yosey’amazi.

3rdAbagore bagira uruhare rw’ingenzi mu kuvoma amazi kuyacunga no kuyabungabunga

Uruhare rw’ingenzi rw’umugore nk’umuntu uvoma, akarinda kandi agakoresha amazi rwagiye rwirengagizwa bikomeye mu gihe cyo gushyiraho inzego zishinzwe gucunga ibikorwa ndetse no mu gufata ibyemezo bihereranye n’umutungo w’amazi.

Kwemeranya n’iri hame bisaba kwita ku byo abagore bakeneye ndetse no kongerera abagore ubushobozi ngo bagire uruhare rugaragara mu bice byose by’imicungire y’amazi kuva mu gufata ibyemezo kugera mu ishyirwa mi bikorwa ry’imishinga kuburyo buhuye n’ibyo bakeneye.



Ibi bisaba abafata ibyemezo n’abandi baturage muri rusange, buri muntu mu ruhare rwe, gufasha abagore kugira uruhare rugaragara mu mishinga y’amazi uhereye mu gusesengura ibibazo, gukora igenamigambi, kujya munzego zifata ibyemezo ku micungire y’amazi, ndetse n’inzego zishinzwe gucunga amazi muri rusange.
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Mu rwego rw’imicungire y’amazi ikomatanyije, gufata amazi nk’umutungo kamere ugamije ubukungu bishobobora gutuma abashoramari babifata nk’ingenzi. Gusa ariko nanone si cyo cyonyine cyagenderwaho. Imibereho y’abaturage nayo ni ingenzi.Ese mu gihe amazi yabuze, aho, abantu ntibatekereza guha amazi abafite inganda kuko bo bashobora kwishyura bigatuma birengagiza ibihumbi n’ibihumbi by’abakene badafite icyo bishyura amazi?Muri gahunda y’icunga ry’amazirikomatanyije, imibereho y’abaturage,ubukungu ndetse n’ibidukikije byose bihabwa agaciro.

Hamwe n’ri hame ni ngombwa kumenya ko ari uburenganzira bw’ibanze ku muntu wese kubona amazi meza ndetse n’ibikorwa by’isukura ku giciro cyiza.
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EXECUTIVE SUMMARY

The study compiled in the present report concerns the project of rehabilitation and extension of Migera water supply system, in Kayonza District, in the Eastern Province of Rwanda. 


The main objective of this project is to provide with the target population sustainable water supply infrastructures that will ensure a full access to drinking water and covering water demand up to 2030. 


In this context, the approach of the study was to carry out a detailed study for the rehabilitation and extension of Migera and Rwazana water supply systems, and the identification and detailed study for the construction of new water supply infrastructures in order to meet water demand of the projected population ofNyamuagli and Kageyo Cells inMwiriSector, andGihinga and Nkondo Cells ofRwinkwavu Sector.


The study showed that the target population inMwiri and Rwinkwavu Sectors will increasefrom 41,183 to 57,626in 2030. In the same year of 2030, total water demand shall be 1,146.84 m3 /day which will be served by available flow rateof 1,226.88 m3/day.

The total length of 87.8 km of pipelines shall be constructed. The project design was divided into two phases for the implementation. The first phase shall comprise 67.2 km of network where 33.5 km will be rehabilitated while 33.7 will be new network extensions. The second phase will extend water network from Rwinkwavu to Kageyo with the construction of 20.2 km of new pipelines. The following table summarizes different components of the project in two phases.


		System

		Total length (km)

		Current Population 

		Projected Population



		Rehabilitation and Extension of Rwazana Water Supply System

		17.7

		6,555

		9,379



		Rehabilitation and Extension of Migera 1 Water Supply System

		27.5

		4,989

		7,497



		Rehabilitation and Extension of Migera 2 Water Supply System

		8.8

		7,101

		10,091



		Construction of Migera 3 Water Supply System Phase I (From the Source to Rwinkwavu)

		13.2

		8,663

		12,126



		Construction of Migera 3 Water Supply System Phase I (From Rwinkwavu to Kageyo)

		20.3

		13,875

		18,533





The quality analysis of projected springs concluded with the need of chlorination to have clean water before the distribution to the population. 


An environmental Impact Assessment was carried out and found that the project will have no adverse effects to the environment, except few negative impacts that might be experienced during the execution of works and whose mitigation measures have been envisaged in this report.


INTRODUCTION


Background of the study

¶Since the last decade and due to the higher fertility rates coupled with lower infant mortality rates, Rwanda has registered a rapid national population growth (2.6% in 2006). This rapid growth has resulted in an increasing demand on drinking water supply. 


Currently, the Drinking Water Supply sector is facing a number of water supply challenges including:


· Deficit in drinking water production


· Deficiency of water development, obsolescence of equipment, and a weak supply and dispatching network


· Spread settlement raising a number of issues concerning management and operation of distribution networks.


Rwanda vision 2020 in terms of drinking water supply is “that the whole of the Rwandan population will have access to drinkable water by 2020”. This target has now been brought forward to 2017.  


The recent National Policy and Strategy for Water Supply and Sanitation Services, published in March 2010, takes its objectives from the EDPRS vision (for 2012) and the Vision 2020.  This policy “present the sector’s approach on how to achieve the Vision 2020, MDG and EDPRS objectives, breaking them down into concrete principles and statements…”, and will therefore provide the baseline involved in the development process of the this study.  


This policy promotes new concepts to Rwanda such as decentralization, participatory approach, privatization and fund allocation through program approach. Also, considerations are made for regional and international collaborations on water resources management and environment. The policy is also related to MDGs (Millennium Development Goals) and Vision 2020 (aiming for 100% water supply by 2020) with objectives of safe water and sanitation services to all residents. Other than MDGs and Vision 2020, the national development plans include EDPRS (2008-2012) which succeeds PRSP (2002-2005).


The Water Supply Master Plan in Eastern Province found that the annual rainfall is about 25% less than other areas of the country (about 1,000mm annually) and due to the increased ratio of newly resettled residents resulting from the imidugudu policy, accessibility to water is lower than other provinces. Therefore, residents who cannot procure safe water must rely on unsanitary surface water and stagnant water for their domestic use which can have inferior effects on their health such as diarrhea and other waterborne diseases. 


With the main objective of improving the sustainable management of water quantity and quality to positively impact human health, food security, and resiliency to climate change for vulnerable populations, Rwanda Integrated Water Security Program (RIWSP) intends achieve that goal by: (i) Increasing sustainable and resilient access to water and WASH related infrastructure and services for domestic and productive use; (ii) Strengthening governance of water-related resources at the national, watershed, and community scale to increase sustainability and resiliency of the resource for all users; and (iii) Improving technical practices and approaches to optimize the use and resiliency of available water resources for multiple uses. 


To address the issues associated with drinking water supply in Migera Sector of Kayonza District, Winlock International has launched a Detailed Study for the Rehabilitation and Extension of Migera Water Supply System. Therefore, Winrock International has entrusted SOMUR Ltd with the execution of this study. 


Study Objectives

		Main objective

		1

		The main objective of this project is to provide with the target population sustainable water supply infrastructures that will ensure a full access to drinking water and covering water demand up to 2030.



		Sub-Objectives

		1

		Carry out a detailed study for the extension and rehabilitation of Migera water supply system for the improvement of access to safe water for the population staying in the areas 



		

		2

		Detailed study for the construction of new water supply infrastructures in order to meet water demand of Mwiri and Rwinkwavu Sectors of Kayonza District for 2030



		Scope

		1

		Design of an appropriate water catchment system and water sources protection system



		

		2

		Provide all technical documents composed of full studies (including topographic survey) and detailed designs and drawings for extending, rehabilitating and reinforcing the existing water network based on the water demand at the horizon of 2030 assuring the system in good condition and easily accessible to beneficiaries and users



		

		3

		Carry out an environment impact assessment of the project including water quality 



		

		4

		Estimate required investment composed of construction cost, the cost of environmental conservation, compensation costs, administrative costs, and engineering service costs,



		

		5

		Estimate work to be done by the beneficiaries (cost share)



		

		6

		Provision of alternative workable measures if necessary to satisfy water demand of the project zone.



		

		7

		Provide tender document (in English) for hiring a contractor to execute the works








Study Area

Natural Conditions


Topography


Mwiri and Rwinkwavu are two of twelve Sectors of Kayonza District. They are located in Akagera river basin that spans from the central plateau to theEastern plains gradually decreasing in altitude.


The study area is located in the eastern plains region having elevationsfrom about 1,000 m to 1,600 m with many undulations in the southern part but becomingsemi-plains going north. Mwiri Sector reaches the national eastern border with the Akagera national park which covers mostly the half area on this sector. 


Compared to other areas, development of the study is said to be delayed, but areaswhere humans and livestock can enter are already developed as cultivated lands and pastures.


Even along the slopes in the southern area where undulations are plentiful, land is used for cultivation and various crops are being planted.


Geology


The study area is located in the region of intrusive type granitic rocks widely distributed in the eastern part of the country. In thecentral eastern part of the province, schist-quartzitic metamorphic rocks as well assedimentary rocks of mudstone and sandstone are distributed in the north-south direction.


Along the eastern border with Tanzania is an area of lakes and marshes, and the surroundingarea is filled with distributions of sediment alluviums of a few km widths. Also, alluviallayers composed of clay, sand and gravel layers are distributed along valley floorsthroughout the area.

[image: image4.emf]

Current conditions ofWater Supply


Water sources for drinking in the study area are springs and groundwater. For water supply, three piped schemes by gravity do exist and groundwater equippedwith hand pumps and protected springs are found.


Also, in some areas,house connections are made although the number is limited. Residents who cannot access safe water within reasonabledistances are using distant water supply schemes, untreated surface waters or contaminatedwaters.


According to the survey conducted in the target area, persons who fetch water arechildren, adult women and adult men, in this order, which can be thought of as work for theentire family. 


The situation of water supply systems reveals the need of intervention in terms of rehabilitation and management of systems. A number of stand pipes is out of service, intakes structures are in bad conditions and some water reservoirs presents signs of leaks. 


Basic Study Policies

This study is divided into 2 phases. In phase one within the first main objective for the study explained above,planning was to assess the current situation for existing facilities and the study of their rehabilitation and extensions. In phase two, the assignment focused to finding solutions to supply the population that could not be served by the existing water infrastructures.


Thisstudy was carried out in consideration of the following policies.


Measure to cope with changes in water supply administration


Since Rwanda is going through rapid changes in decentralization, privatization on management of water schemes, water sector restructuring and other developmentalphenomena, this study was carried out by reflecting on these situations through informationcollected on trends in various related policies.


Consideration on unit water supply rate


The unit water supply rate of 20 lit/cap/day, which is the design standard of MININFRA andis adopted in the national plan of EDPRS, will be used for this study. Since it recommends a minimum of 20 lit/cap/day as the objective unit supply rate in rural areas, thisrate is determined to be feasible. By reflecting on the results of the socio-economic survey,the study made considerations so that limits in ability-to-pay the operation andmaintenance costs by residents will not be exceeded due to water supply facilities designedwith unnecessary capacities. However, the unit water supply rate was set upon considerationof the present water consumption rate in the target area and improvement of living conditionsdue to improved water supply environment.


Selection of water sources


The main water sources targeted for planning are springs. All utilizable water sources in the area weresurveyed and the most appropriate water sources were selected according to exploitation and maintenance costs being least expensive and initial investments beingfeasible. Since dust and debris may be contained in rainwater, this will be recommended foruse other than drinking, and for sanitation promotion activities.


Environmental and Social Consideration


Generally, in case projects for public works require expropriation of private land, a developermust follow the Law No. 18/2007 of 19/04/2007 relating to Expropriation in the Public Interestand prepare compensation plans including resettlement action plans if necessary. Projects forconstructing water supply schemes such as the priority projects proposed in the Study are notspecifically stated in the Law. However an article in this Law has a description saying that“basic infrastructure and any other activities aimed at public interest which are not indicated onthis list that are approved by an Order of the Minister in charge of expropriation, at owninitiative or upon request by other concerned persons”. Because water supply facilities maycontribute to public livelihoods, projects of setting up water supply schemes may be categorizedto the item.


Organic Law for environmental protection states that EIA is mandatory for implementing development projects in theinfrastructure, agriculture, industrial and mining sectors. As the result, “General Guidelinesand Procedure for Environmental Impact Assessment” (hereinafter called as “the Guidelines”)was established in 2006. At present, the Environment Compliance Department in theRwandan Development Board (RDB) is in charge of the EIAssince the establishment of RDB.


The objectives of EIAare determined in the Guideline as follows.


Mid-term aim: to inform the process of decision-making by identifying potentiallysignificant environmental effects and risks of development proposals


Long-term aim: to promote sustainable development by ensuring that developmentprojects do not undermine critical resources and ecological functions or the well-being,lifestyle and livelihood of communities and people who depend on them


In order to achieve these objectives, it may be essential to identify environmental risks andpotential adverse impacts and clarify possible mitigation and monitoring measures for anynegative aspect identified before the implementation of projects. Therefore, the Guidelinerecommends conducting EIA before project implementation through cooperation of related administrative bodies including REMA as well as private organizations including project arearesidents and communities.

SOCIO-ECONOMIC CONTEXT


The socio-economic chapter refers to the population and the economic sector and their interrelationship.


Demography will be dealt with as well as the economic characteristics dominated by the agricultural sector with its numerous constraints. The connection of the components of these two sectors will make it possible to interpret the intensity of the social and economic ties.


Demography

An analysis of the demographical dynamics is part of the socio-economic approach and intends to characterize the trends in changes and in the distribution of the populations so as to facilitate the comprehension of the need for adaptation and integration of these populations in the study area. The population is a determinant factor in the water needs assessment and this population will be influenced by the natural and economic conditions.


The study area has a population of 30,881    inhabitants and 10,302 of institutional population. A major portion of this population is made up of immigrants from all the regions of the country. An analysis of this mode of settling and its intensity would make it possible to understand the nature and the changes in these populations.


Population characteristics

Most of the population lives in rural areas in small scattered villages (umudugudu), and in rare agglomerated areas. 


The study area’s population has an average density of395 inhabitants/km2 and an average size household of 4,4 persons. It has a young population with the 15 to 35 age group representing almost a third of the overall population.


Economic activities

The economic sector of the study area is completely dominated by agriculture and thus hardly diversified despite the existing potentialities. In order to understand how the study area functions and why and where the human settlements and villages are located, it was necessary to undertake an analysis of the economic and basically agricultural sectors which are so characteristic of the study area.


Agricultural activity


Agriculture in the study area for more than 90 % of the population means traditional subsistence agriculture. Modern agriculture production methods are hardly practiced at all.


The high demographic pressure, as in the rest of the country, means that there is not enough arable land which in turn means an over-exploitation of the available lands with subsequent loss of fertility and inadequate agricultural production and a degradation of the environment due to the systematic destruction of the natural vegetation cover. The relief in addition has very little vegetation which further enhances uncontrolled erosion as the anti-erosion methods are still not well developed.


Types of crops


The region’s main crops are coffee as an industrial crop, rice, beans, sorghum, maize,manioc, sweet potato, peanuts and bananas.


On a smaller scale are crops like fruit trees, tomatoes, cush-cush and yams.Market gardening produce consists mainly of aubergines, cabbages, tomatoes and othersproducts in small quantities.Some ligneous species have been added to the crops such as the avocado tree, Grevillea, robusta etc.


Farming methods


The most widely spread farming method in the study area, often with more than 4 to 5 crops on the same plot. Monoculture is restricted to a few high added value crops such a potatoes, rice and some market gardening products. This type of farming holds back the modernization of agriculture as it is not suitable for improved practices such as mechanisation (even though the land topography is suitable in some areas), the use of modern inputs (such as fertilizers, pesticides, improved seeds etc ) and sowing the seeds in a straight line.


The use of inputs has not yet been generalized and especially not that of chemical fertilizers


and pesticides as this cannot be done in a context of polyculture. Selected seeds are inadequate and the level of agricultural mechanisation is still very low. Agricultural implements are still rudimentary and most of the population is unaware of modern agricultural techniques even though some practices such as ensilage are being introduced.


Stock farming on the other hand is now changing towards permanent stalling and is beingmodernized slowly but surely.


The possibility of having two crop seasons per year on the hills and one in the marshes (3seasons per year) would make it possible to increase the food production and make itavailable throughout the year.


Stock farming consists mainly of cattle, goats and chickens. Cattle farming are still traditionalbut is changing slowly towards a more modern and permanent stalling of the cattle which arealso fed in the stable. A government programme called “One cow, one family” is beingdeployed and seems to be promising. Nevertheless, despite this context of modernizing stockfarming, the local cow or Ankole is all predominant as it is best adapted to the unfavourableclimatic conditions. Its output is too low and the practice of artificial insemination with exoticbreeds and stalling of the cattle could improve cattle production quite considerably.Sheep, pigs and rabbits are also produced but in very small numbers.


Other activities

Apart from the agriculture, the mining activity contributes to the economy of the population in the study area. This activity is much productive in the sense that the population working in mining sites can produce mush than the normal agriculture occupation. The weekly markets help the population for the sale of agricultural products and other economic exchange. Limited number of population live by commercial activity in the study area.

Conclusion:

The poorly diversified agriculture is the main component of the economy but in view of the


various constraints agriculture no longer seems to be able to provide for the needs of the localpopulations and even seems to have reached its limits due to:


Lack of agricultural land due to the numerous populations and the system of dividing up theland when the children inherit it. In a system where over 90 % of the population lives fromagriculture, the only good heritable asset is the land. With the strong population growth thepresent inheritance system has lead to an excessive dividing up of the land and an ever increasing dwindling of the farms. Agricultural production becomes less and less because ofthe over-exploitation with no inputs to improve the fertility of the soil.


The morphology of the land is such that in some places the slopes are really steep. This lackof arable land incites the population to exploits land areas which, according to standards, should not be used for agricultural purposes. Apart from the small farms, the crops occupy up to over 80% of the slopes.


Overpopulation In the study area the surface area available per household is under limited so that there is considerable land pressure and intensive agriculture ( increase in productivity per unit of surface area ) seems to be the most efficient immediate solution before undertaking other measures to stop the reduction of the surface areas per farm (agricultural household). Other regrouping measures also seem to be necessary as a small holding quickly reaches its viability limit (which means that, no matter what is done, the holding, in view of its small size, becomes incapable of providing for the food needs of its members).


Drought is a frequent phenomenon which periodically is an impediment to agricultural production. Climatic perturbations cause losses in production.


Degradation of the soils The terrain of the study area even if it is one of the flat areas in the area, is s relatively steep in some parts and thus exposed to the risk of erosion. Most of the region’s soils are ferrallitic and thus more liable to erosion (high erosion potential). There are also soils which are generally poor and degraded and, in order to improve production, they would have to be improved and be treated with more fertilizers.


There are, furthermore, other pressures on agriculture such as:


- Bush fires: this practice is now formally prohibited


- Overgrazing: this is now practiced less due to the new permanent stalling policy introduced with the programme « One cow, one family » but this practice has contributed considerably to the degradation of agricultural lands.


- Deforestation: because of the overpopulation and scarcity of services and firewood, the existing natural and artificial wooded areas are under strong pressure for the extraction of wood. A deliberate reforestation policy should be implemented so as to avoid in the long term the exploitation of natural reserves.

		Questionnaire of interview in supplied zone

№

		Identification and Question 

		Category of interviewed people.

		Answer

		OBSERVATION



		1

		 NAME OF interviewed

		

		

		



		2

		SECTOR/CELL


/Village

		

		

		



		3

		Fonction

		Agriculture

		

		



		

		

		Administration

		

		



		

		

		Student

		

		



		4

		Distance taken to fetch  water

		

		

		



		5

		Who is in charge of fetching  in the family

		Women

		

		



		

		

		Men

		

		



		

		

		Children

		

		



		 6

		What the man role of water in your family 

		

		

		



		7

		How many  families on the public  stand pipe

		

		

		



		8

		How cost 1 jerrican of water

		

		

		



		9

		Is it the good quality of water on your Stand pipe

		

		

		





During the data collection, theinterview has been conducted in order to know four aspects:


· Social aspect


· Economical aspect


· Technical aspect and 


· Standard aspect


From hundred and five people, the table below shows the percentage of interviewed by categories 


		No

		Category of interviewed

		Number of people

		percentage



		1

		Administration

		7

		6.67%



		

		Women

		45

		42.86%



		

		Men

		33

		31.43%



		

		Children

		20

		19.05





89% of administrator(local government ) said that the existing system need a rehabilitation and extension due to the insufficient  stand  pipe ,poor quality of water from hand pumps, poor management of the systems.


25% of women are happy from the distance to the taps and cost of water from operators, 75 % are not able to buy water every day from the public stand pipes 


79% of children are student and draw water before going to school and they are unhappy from the distance walked from home to stand pipe (distance between 900m to 1500m)


90% of men interviewed use the bicycle to fetch water and they don’t care about cost of water jerrican and distance walked for fetching.  


WATER RESOURCES ASSESSMENT


Water quality

This section describes the parameters and limits which define potable water, and procedures followed to carry out water quality analysis for available resources to be developed in this present project.


“Water quality” is a measure of how good the water is, in terms of supporting beneficial uses or meeting its environmental values. Potable water is water suitable for drinking and cooking purposes. Potability considers both the safety of water in terms of health, and its acceptability to the consumer – usually in terms of taste, odor, color, and other sensible qualities.


Water quality tests


Before deciding on the source, we conductedwater quality tests through representative samples. These tests havebeenperformed following the HWO standards used in the country, and the consultant has undertaken this activity in collaboration of the laboratory on National University of Rwanda. 


Water Quality Parameters


Samples from the potential sources have been collected andanalyzed for several quality parameters. 


Weather conditions, time of sampling, flow rate (when possible) and the physicalappearance (color) of the water at the sampling point have been included in thisassessment report. A prescribed volume and number of samples for laboratory analyseshave been collected, stored in appropriate containers, protected to preserve theoriginal quality , and transported to the testing laboratory in the soonest time possible.


Analysis of water sources


The reports of laboratory analysis of respective springs for the present project stress that most the tested parameters were found to be to acceptable standards. However, it is recommended to have chlorination at each system for disinfection of water before it is supplied to consumers. 


Summary of water quality test results


		 

		Parameter to be measured

		Unit

		Results

		Standards 



		

		

		

		Rwazana

		Migera 1

		Migera 2

		Migera 3

		



		1

		pH

		 

		6

		5.62

		5.56

		5.76

		6.5-8.5



		2

		Turbidity

		FTU

		7.29

		6.07

		4.75

		6.38

		5



		3

		Conductivity

		uS/cm

		197

		74

		74

		100

		1000



		4

		Total Dissolved Solids

		mg/l

		94

		36

		36

		49

		500



		5

		Total Hardness

		mg/l

		90

		24

		24

		48

		250



		6

		Calcium Hardness

		mg/lCaCO3

		40

		16

		16

		28

		200



		7

		Calcium

		mg/lCa2+

		16

		6.4

		6.4

		11.2

		80



		8

		Magnesium

		mg/lMg2+

		12.18

		1.9

		1.9

		4.9

		12



		9

		Ammonium Nitrogen (NH3 –N)

		mg/l

		0.06

		0.05

		0.05

		0.12

		0.5



		10

		Nitrites (NO2 ​–N)

		mg/l

		0.002

		0.001

		0.001

		0.001

		0.1



		11

		Nitrates (NO3 ​–N)

		mg/l

		1.7

		0.7

		0.7

		1.7

		10



		12

		Chloride (CI) 

		mg/l

		5.95

		4.3

		4.3

		6.8

		250



		13

		Iron (Fe)

		mg/l

		0.03

		0.02

		0.02

		0.11

		0.3



		14

		Manganese (Mn)

		mg/l

		0.017

		0.011

		0.011

		0.02

		0.1



		15

		Salinity

		0/00

		0.09

		0.03

		0.03

		0.04

		 



		16

		Total Coliforms at 37oC/24H

		Cfu/100ml

		3x101

		1x101

		1x101

		2x101

		0



		17

		Fecal Coliforms at 44oC/24H

		Cfu/100ml

		8x100

		8x100

		8x100

		2x100

		0



		18

		E.Coli at 44oC/24H

		Cfu/100ml

		<1x100

		<1x100

		<1x100

		<1x100

		0



		19

		Fluoride

		mg/l

		0.3

		0.04

		0.07

		0.12

		1.5



		20

		Aluminum

		mg/l

		0.004

		0.010

		0.007

		0.003

		0.2



		21

		Arsenic

		mg/l

		Not detected

		Not detected

		Not detected

		Not detected

		0.010



		22

		Chromium

		mg/l

		Not detected

		0.082

		0.105

		Not detected

		0.05



		23

		Copper

		mg/l

		0.008

		0.058

		0.018

		0.001

		2.0



		24

		Lead

		mg/l

		Not detected

		Not detected

		Not detected

		Not detected

		0.010





The analysis of above results show low value of pH for all springs, high turbidity for all springs except Migera 2, the presence of Coliforms which should be zero for drinking water and chromium which exceeds the standards for Migera 2 Water Supply system but its effect is negligible for a value not exceeds 0.1mg/l according to EPA(US Environmental Protection Agency).


The study proposed a chlorination system for every spring as solution for disinfection and reductionof chromium by oxidation, while to deal with turbidity, the protection of springs will result into its decrease to standards as well as the reduction of chromium as long as its main source is the erosion of natural deposits. 

DESCRIPTION OF EXISTING WATER SUPPLY INFRASTRUCTURE


Rwazana Water Supply System

Rwazana intakes


[image: image18.jpg]



The intake of Rwazana Water Supply System consists on simple spring catchment structures. It has a flow rate of 1.86 l/s which shall be increased to 2.36 after rehabilitation and reinforcement. Simple observation reveals the need of rehabilitation of civil works. The flow of water on the proximity of water catchment drains indicates the leakages inside the catchment constructions. The spring protection perimeter has been used for different activities by the population which may leads to the spring contamination. Water collection infrastructures are in good conditions although some kind of works need to be undertaken to improve water tightness and for the protection of water quality.  




As it can be observed on the above picture, there is no longer a clear boundary of the spring protection zone which was supposed to be on the up right of the picture as shown by the yellow line. This is main reason of suspended solids found by the test, and will be discussed later in details.


The rehabilitation of Rwazana intakes shall consist mainly on the following activities: 


Opening up the spring and construction of new water catchment facilities


Construction of intake facilities for the overflow water


Rehabilitation of wall finishing layer and cover of water collection chamber


Protection of the spring 


Water reservoirs


Water reservoirs on Rwazana water supply system have been found in good conditions. This is the case for example of 10 m3 water reservoir located on the system near Primary School. The improvement of water tightness shall be undertaken inside the reservoir. The cleaning around the reservoir and replacement of the manhole cover will be necessary. 
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Water reservoirs are constructed in stone masonry, and the site investigation found them to be in good operating conditions. However, there is a need to have a clear space around the reservoirs for the protection.  


While reservoirs of Rwazana system will receive limited rehabilitation activities, this will not be the case for other systems.

Rwazana pipeline


The main pipeline for Rwazana system is made by PVC pipes ND 75 to DN 50, PN 10. Although there are some leakages along the pipeline, the pipeline operating conditions are to acceptable rate. The main issue for this pipeline is its capacity of water flow. The main intervention shall consist in the reinforcement of this pipeline by another pipeline which will give the possibility to supply Kigarama Village. A number of new public taps shall be constructed to improve water access rate of the served population.


Public taps


Even though most of public water taps are still operation, many of them are in bad conditions and need to be rehabilitated. This is the case for example of the public tap located at Gasarabwayi center (left side in picture) and one located at Gihinga (right side in the picture). The population used to be served by these public taps are now forced to make a long distance for them to have water at the nearest point. Like other public tap in this system, the lack of maintenance has resulted to the no functioning of the water point.
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While some public taps are abandoned, others are still operating and require rehabilitation activities which will consist mainly in the installation of water meter and fittings, civil works for rehabilitation of meter chamber and new finishing plaster on walls on water tap, installation of new taps and cleaning on the area. 


Reinforcement Rwazana water supply system


The reinforcement of Rwazana water supply system will be done through the new catchment of Rwazana springs of 1.5 l/s flow rate. At the site visit, it was noticed that a quantity of water flows out to the nature due to poor catchment structures that does not retain all available water. An additional new pipe will be laid to take the additional flow, and the rehabilitation of public tap will install appropriate taps to control water flows and avoid losses.


Migera 1 Water Supply System


Migera 1 intakes


The intake of Migera 1 Water Supply System consists on simple spring catchment structures. The system has a flow rate of 2.36 l/s which shall be reduced to 2.04 l/s after rehabilitation and reinforcement of Migera 2 water system.There is no much activities required for the rehabilitation of the spring catchment system. The spring protection perimeter has been used for different activities by the population which may leads to the spring contamination and absorption of spring water by trees. Water collection infrastructures are in good conditions although some kind of works need to be undertaken to improve water tightness and for the protection of water quality. Water collection chambers require cleaning and minor rehabilitation works. The pipe connecting water collection chambers and the main water reservoir shall be protected by a small masonry wall. 
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The above picture shows one water collection chamber surrounded by agricultural activities. In normal conditions, there should be a spring protection zone where no other activities should be allowed. The study has planned to have the spring catchment area protected by a boundary fence and the population compensated for their crops.


Water reservoirs


Water reservoirs on Migera 1 water supply system have been found in bad operating conditions. This is the case for example of 20 m3 water reservoir located on the system Burembo Center. The improvement of water tightness shall be undertaken inside the reservoirs. The cleaning around the reservoirs and replacement of the manhole cover will be necessary at almost all water tanks in the system. 
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Leakages are due to weak plaster of the inner surface. The intervention activities shall consist mainly on the demolition of internal plastering and application of new water proof plaster using sika latex product. 


Two reservoirs located at the top of Rwinkwavu hospital have been found to be in good conditions, and only connection activities shall be undertaken. These will include construction of valve chambers and installation of connection pipes to the reservoirs. A fence for protection shall be erected. 


Pipelines


Pipelines in network of Migera 1 water supply systems range from 110 mm to 32 mm of diameters. The pipes are in PVC type and except minor leakages along the network caused by lack of proper maintenance; the pipes can still be used to distribute water to the different areas to serve the population.  The main intervention activities planned in this study will consist in the reinforcement of pipes to be able to transport additional flow rates and rehabilitation of valve chambers among others. A connecting pipelinefrom main distribution reservoirs of Rwinkwavu shall be laid with a flow rate of 0.6 l/s to reinforce Migera 1 water supply system.

Migera 2 Water Supply System

Migera 2 intakes


Like the catchment system for Migera 1 springs, the intakes for Migera 2 water springs consist in simple catchment system. It has a flow rate of 1.5 l/s which shall be increased to 2.4 after rehabilitation and reinforcementfrom Migera 1 System. The reinforcement shall be made by a connecting pipe from collection chamber of Migera 1 to the main reservoir of Migera 2 with a flow rate of 0.9 l/s. The spring protection area is respected by the population and no agricultural activities are undertaken. The main reservoir requires the rehabilitation activities to reinforce water tightness from the inner surface. This will be achieved by replacement of interior finishing layer with water proof material. Water collection chambers shall receives some rehabilitation activities which will include the installation of new manhole cover, clearing the inside, replacement of fittings, minor masonry works. A boundary fence shall be constructed around the main reservoir and the spring catchment as well to limit the population activities.  


Migera 2 water supply system


The reinforcement of Migera 2 Water Supply System will be achieved through an increased flow rate resulting in connection to Migera 1 water collection chamber. A pipeline shall be laid to take water from chamber of Migera 1 spring to Migera 2 main reservoir. A flow rate of 0.4 l/s shall be taken to increase the capacity of Migera 2 Water Supply system. 


Pipelines


Pipe network composing Migera 2 water supply systems range from 110 mm to 40 mm of diameters. The pipes are in PVC type and except minor leakages along the network caused by lack of proper maintenance; the pipes can still be used to distribute water to the different areas to serve the population.  The main intervention activities planned in this study will consist in the reinforcement of pipes to be able to transport additional flow rates and rehabilitation of valve chambers among others. A connecting pipe shall be laid from Migera 1 water collection chamber to Migera 2 main reservoir to have a part of Migera 1 flow rate taken to reinforce Migera 2.


Public taps


Even though most of public water taps are still operation, many of them are in bad conditions and need to be rehabilitated. This is the case for example of the public tap located at Gasarabwayi center (left side in picture). The population used to be served by these public taps are now forced to make a long distance for them to have water at the nearest point. Like other public tap in this system, the lack of maintenance has resulted to the no functioning of the water point.
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While some public taps are abandoned, others are still operating and require rehabilitation activities which will consist mainly in the installation of water meter and fittings, civil works for rehabilitation of meter chamber and new finishing plaster on walls on water tap, installation of new taps and cleaning on the area. 


Migera 3 water supply system


The identified possible new system is the construction of Migera 3 water supply scheme. Migera 3 is a spring located in Migera Village of Gihinga Cell with an measured flow rate on  7.98 l/s. the spring is located at low elevation when compared to other available springs and the potential area to be supplied.  This spring has been constructed with the aim to reinforce the production Migera 1 system, but the project failed due to the location of the source which could not allow the flow by gravity into the existing system. In addition to the catchment of the spring, a new distribution reservoir was constructed at Gihinga Village and since that time has never been used.
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The above image represents Migera 3 catchment system. As shown, water flows from water collection chamber back into the flow bed. 


The proposed new scheme to reinforce Migera 1 Water Supply System will consist in the reconstruction of spring catchment infrastructures of Migera 3, construction of suction reservoir and pumping station, main pipeline up to Gihinga hill where a main reservoir of 120 m3 in reinforced concrete will be constructed. From the main reservoir water will flow by gravity to two existing reservoirs of 50 m3 each on the top of Rwinkwavu Hospital. Then from those reservoirs, there will be the possibility to extend water network to Rwisirabo zone by gravity. These activities will require land compensation as the surrounding land at the intake is owned by the population is used for agricultural activities.


WATER DEMAND ASSESSMENT


The following table summarizes the current and future water demand for the project area.  As discussed in further sections of this report, the demand has been calculated following the provisions of national policy on water and sanitation for the population residing in the target area.

There are various methods for estimating future populations. In this project the Geometric Increase Method has been chosen. This method is based on the assumption that percentage growth rate is constant and 2.4% was used in this study to determine future water demand.
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Py is the initial population;
i is a constant referred to as the growth rate.






The following table summarizes the results of water demand forecasting.


		WATER DEMAND ANALYSIS FOR FOR THE PROJECT AREA



		RWAZANA WATER SUPPLY SYSTEM WIH FLOW RATE OF 2.36 l/s



		DESIGNATION

		SECTOR

		CELL

		VILLAGE

		NUMBER OF PEOPLE in 2012

		PROJECTED POP.IN 2030

		INSTITUTIONAL POP.

		WATER CONSUMP. l/cap/d

		TOTAL WATER CONSUMP. /DAY in 2012

		TOTAL  CONS./DAY in 2030



		Population 

		Mwili

		Nyamugali

		Rwazana

		2316

		3,549

		 

		20

		46,320

		70,985



		Population 

		

		

		Kabukeye

		1488

		2,280

		 

		20

		29,760

		45,607



		Population 

		

		

		Kigarama

		1500

		2,299

		 

		20

		30,000

		45,975



		GroupescholaireNyamugali (students)

		 

		 

		 

		 

		 

		1226

		5

		6,130

		6,130



		GroupescholaireNyamugali (teachers)

		 

		 

		 

		 

		 

		25

		5

		125

		125



		Total water demand in l/day

		 

		 

		 

		 

		 

		 

		 

		112,335

		168,822



		Total water demand in m3/day

		 

		 

		 

		 

		 

		 

		 

		112.34

		168.82



		Losses

		 

		 

		 

		 

		 

		 

		 

		22.47

		25.32



		Total water demand in m3/day with losses

		 

		 

		 

		 

		 

		 

		 

		134.80

		194.15



		Available water in m3/day

		 

		 

		 

		5304

		8,128

		1251

		 

		 

		203.90



		MIGERA1 WATER SUPPLY SYSTEM WITH FLOW RATE OF 2.36 l/s (exist.) - 0.9 l/s (to Mig.2) +  0.6 l/s(from Mig.3) = 2.06 l/s 



		Population 

		Rwinkwavu

		Gihinga

		Akajevuba

		523

		801

		 

		20

		10,460

		16,030



		Population 

		

		

		Burembo

		504

		772

		 

		20

		10,080

		15,448



		Population 

		

		

		Migera

		745

		1,142

		 

		20

		14,900

		22,834



		Population 

		

		

		Rusera

		476

		729

		 

		20

		9,520

		14,589



		Population 

		Rwinkwavu

		Nkondo

		Gasabo

		812

		1,244

		 

		20

		16,240

		24,888



		Population 

		

		

		Nkondo 2

		436

		668

		 

		20

		8,720

		13,363



		Population 

		

		

		Nkondo 1

		670

		1,027

		 

		20

		13,400

		20,535



		Population 

		

		

		Rurama

		543

		832

		 

		20

		10,860

		16,643



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		ADEPR Karuhambo

		 

		 

		 

		 

		 

		200

		5

		1,000

		1,000



		 Church assemblée de Dieu

		 

		 

		 

		 

		 

		80

		5

		400

		400



		Total water demand in l/day

		 

		 

		 

		 

		 

		 

		 

		95,580

		145,730



		Total water demand in m3/day

		 

		 

		 

		 

		 

		 

		 

		95.58

		145.73



		Losses

		 

		 

		 

		 

		 

		 

		 

		19.12

		21.86



		Total water demand in m3/day with losses

		 

		 

		 

		 

		 

		 

		 

		114.70

		167.59



		Available water in m3/day

		 

		 

		 

		4709

		7,217

		280

		 

		 

		177.98



		MIGERA2 WATER SUPPLY SYSTEM WITH FLOW RATE OF1.5 l/s(exist.) + 0.9 l/s(From Mig. 1) =2.4 l/s



		Population 

		Mwili

		Nyamugali

		Ryamutumo

		1104

		1,692

		 

		20

		22,080

		33,838



		Population 

		

		

		Gasarabwayi

		1812

		2,777

		 

		20

		36,240

		55,538



		Population 

		

		

		Kabeza

		1722

		2,639

		 

		20

		34,440

		52,779



		Population 

		

		

		Ruhoroba

		978

		1,499

		 

		20

		19,560

		29,976



		ADEPR Migera

		 

		 

		 

		 

		 

		200

		5

		1,000

		1,000



		GroupeSchoolaireGasarabwayi(students)

		 

		 

		 

		 

		 

		1260

		5

		6,300

		6,300



		GroupeSchoolaireGasarabwayi(teachers)

		 

		 

		 

		 

		 

		25

		5

		125

		125



		Total water demand in l/day

		 

		 

		 

		 

		 

		 

		 

		119,745

		179,555



		Total water demand in m3/day

		 

		 

		 

		 

		 

		 

		 

		119.75

		180



		Losses

		 

		 

		 

		 

		 

		 

		 

		23.95

		27



		Total water demand in m3/day with losses

		 

		 

		 

		 

		 

		 

		 

		143.69

		206



		Available water in m3/day

		 

		 

		 

		5616

		8,606

		1485

		 

		 

		207.4



		MIGERA3 WATER SUPPLY SYSTEM WITH FLOW RATE OF 7.98 l/s(esist.) - 0.6 l/s (to Mig.1) = 7.38 l/s



		Population 

		Mwili

		Kageyo

		Rugeyo

		1020

		1,563

		 

		20

		20,400

		31,263



		Population 

		

		

		Rwisirabo1

		1890

		2,896

		 

		20

		37,800

		57,928



		Population 

		

		

		Rwisirabo2

		1134

		1,738

		 

		20

		22,680

		34,757



		Population 

		

		

		Sebasengo

		798

		1,223

		 

		20

		15,960

		24,459



		Population 

		

		

		Ndago

		1662

		2,547

		 

		20

		33,240

		50,940



		Population 

		Rwinkwavu

		Nkondo

		Matinza

		680

		1,042

		 

		20

		13,600

		20,842



		Population 

		

		

		Byimana

		409

		627

		 

		20

		8,180

		12,536



		Population 

		

		

		Rebero

		850

		1,303

		 

		20

		17,000

		26,052



		Population 

		

		

		Gisozi

		841

		1,289

		 

		20

		16,820

		25,777



		Population 

		

		

		Burigade

		364

		558

		 

		20

		7,280

		11,157



		Population 

		

		

		Rwinkwavu

		423

		648

		 

		20

		8,460

		12,965



		Population 

		

		

		Kinihira

		580

		889

		 

		20

		11,600

		17,777



		Population 

		

		

		Seka

		651

		998

		 

		20

		13,020

		19,953



		Population 

		

		

		Muganza

		338

		518

		 

		20

		6,760

		10,360



		Population 

		Rwinkwavu

		Gihinga

		Nyabimuri

		393

		602

		 

		20

		7,860

		12,045



		Population 

		

		

		Gihinga

		563

		863

		 

		20

		11,260

		17,256



		Population 

		

		

		Akayebe

		615

		942

		 

		20

		12,300

		18,850



		Population 

		

		

		Rugunga

		466

		714

		 

		20

		9,320

		14,283



		Population 

		

		

		Rubilizi

		726

		1,113

		 

		20

		14,520

		22,252



		Population 

		

		

		Karuhambo

		849

		1,301

		 

		20

		16,980

		26,022



		EgliseprotestanteGasabo

		 

		 

		 

		 

		 

		150

		5

		750

		750



		Nkondo office

		 

		 

		 

		 

		 

		60

		5

		300

		300



		GroupeScholaireNkondo(students)

		 

		 

		 

		 

		 

		1320

		5

		6,600

		6,600



		GroupeScholaireNkondo(teachers)

		 

		 

		 

		 

		 

		26

		5

		130

		130



		GroupeScholaireNkondo 2(students)

		 

		 

		 

		 

		 

		1350

		5

		6,750

		6,750



		GroupeScholaire Nkondo2(teachers)

		 

		 

		 

		 

		 

		35

		5

		175

		175



		EgliseprotestanteRebero

		 

		 

		 

		 

		 

		200

		5

		1,000

		1,000



		ADEPR Ndago

		 

		 

		 

		 

		 

		100

		5

		500

		500



		Ndago primary school 

		 

		 

		 

		 

		 

		250

		5

		1,250

		1,250



		Kageyo Cell office

		 

		 

		 

		 

		 

		40

		5

		200

		200



		ADEPR Rwisirabo

		 

		 

		 

		 

		 

		80

		5

		400

		400



		New rif church +EP Rwisirabo

		 

		 

		 

		 

		 

		1284

		5

		6,420

		6,420



		EgliseAdventiste

		 

		 

		 

		 

		 

		110

		5

		550

		550



		Kageyohealf center

		 

		 

		 

		 

		 

		100

		5

		500

		500



		Kageyohealf center (beds)

		 

		 

		 

		 

		 

		15

		70

		1,050

		1,050



		Kageyohealf center (staff)

		 

		 

		 

		 

		 

		30

		20

		600

		600



		RwisiraboMaison des femes

		 

		 

		 

		 

		 

		100

		5

		500

		500



		Rwisirabo2 Assemblée de Dieu

		 

		 

		 

		 

		 

		50

		5

		250

		250



		EcolesecondaireGihinga

		 

		 

		 

		 

		 

		250

		5

		1,250

		1,250



		GroupeScholaire

		 

		 

		 

		 

		 

		1200

		5

		6,000

		6,000



		CentralecatholiqueGihinga

		 

		 

		 

		 

		 

		100

		5

		500

		500



		RwinkwavuHospital_Resident Staff

		 

		 

		 

		 

		 

		66

		40

		2,640

		2,640



		RwinkwavuHospital_No-resident Staff

		 

		 

		 

		 

		 

		133

		10

		1,330

		1,330



		RwinkwavuHospital_Hospitalised Patient

		 

		 

		 

		 

		 

		137

		70

		9,590

		9,590



		RwinkwavuHospital_No-Hospitalized Patient

		 

		 

		 

		 

		 

		100

		5

		500

		500



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Total water demand in l/day

		 

		 

		 

		 

		 

		 

		 

		354,775

		517,207



		Total water demand in m3/day

		 

		 

		 

		 

		 

		 

		 

		354.8

		517.21



		Losses

		 

		 

		 

		 

		 

		 

		 

		71.0

		77.58



		Total water demand in m3/day with losses

		 

		 

		 

		 

		 

		 

		 

		425.7

		594.79



		Available water in m3/day

		 

		 

		 

		15252

		23,374

		7286

		 

		 

		637.63





WATER SUPPLY DETAILED STUDY


In this chapter, methods and results of detailed design formulation which is one of themain objectives of this study are presented. From the preliminary study, one spring having high flow rateisselected as new source of water scheme to reinforce existing schemes. Since many of the existing water supply facilitiesin the target area are deteriorated, rehabilitation of these facilities is also included in the study.


Consideration on State of Water Sources

Water sources used for water supply schemes in the study area are groundwater (boreholes) and springs. Piped water schemes are only from springs and these are Rwazana, Migera 1 and Migera 2 water supply schemes. All these systems supply water by gravity. 


Springs are concentrated in areas where metamorphic rocks are distributed. This area hastopography of rough slopes formed by erosion after being forced up by external metamorphicactions. Also, due to the easily weathered geology, surface soil can be secured and moisture isstored near the surface to flourish plants. Therefore, springs having stable volume of water werebeing developed.


From the past, springs found at high altitudes were used as water sources for gravity schemes.


However at high altitudes, since the catchment area inevitably becomes small and spring flow ratesare limited, small scale schemes were constructed one after another. 


This is the case of Migera 1 and Migera 2. Both are located at relatively higher elevations when compared to others available sources in the area. Recently, along with thepopulation growth, imidugudu are spreading also to lower elevations into areas where habitationwas previously unsuitable. As a consequence, since water sources need to be found at loweraltitudes and intake amount is increased, gravity schemes can no longer cope with this situation andtherefore, pumped water supply schemes are becoming the main type of water schemes. This trendbecomes more apparent as the target year approaches and small scale water sources in high areasmust be transferred to large scale sources in low areas. Although water sources for this study arefocused on springs and preferably on gravity supply, the necessity of pumping system was inevitable as Migera 3 was found at low elevations while having the high flow rate than the other two springs. 


Design Criteria

The following criteria, which include unit supply rate and fetching distance as conditions stipulatedfor achieving accessibility to safe water within the National Policy on Water and Sanitation, are applied for this study.


Target years for this study were set as 2030 for the study.


Design ServiceArea


Water service target for the planning in this study will be the residents of the present imiduguduareas and future planned imidugudu areas. The areas where houses are widely scattered along thevalleys and those without any plans for housing will not be included in the study. Fortunately all population in the project area is in villages.


DesignWater Supply Rate


The unit design water supply rate is 20 liters/capita/day (lcd) which is used as design standard ofMININFRA and adopted in EDPRS. According to Eastern province water supply Master plan, the present average water use rate in EasternProvince is 15 lcd and in consideration that water consumption will increase when water supplyfacilities are improved, this value is feasible. Also, this is feasible since WHO/UNICEF uses 20lcd as decision standard for water supply coverage. Based on this unit supply rate, water demandsfor each area were calculated and used as design supply rates for this study. The waterconsumption growth rate of the present served population can be adapted since existing watersupply schemes are designed according to the Rwandan standard of 20 lcd. For institutional population like schools and churches a rate of 5 liters/capita/day was adopted.


Water Supply Scheme Construction plan


A plan for water supply scheme construction was formulated to attain 100% water supply coverageby the year 2030 in the study area. Conditions of candidate water sources and existing watersupply facilities were surveyed and depending on the conditions of watersupply schemes, plans for replacement or partial use were included. Also, new water supplyschemewas planned for unserved areas. 


All candidate water sources in the target area were surveyed as much as possible to select theoptimum water sources. 


 Then fromdetermination on the possible extents of coverage by existing water supply schemes andidentification of areas not covered by water schemes, new water supply plans were formulated.


Also, for piped schemes, if the water source is located above the supply area, then a gravity typescheme is planned, and if the water source is below the supply area, then the plan needs to be apumped type scheme. 


The design water supply rates were calculated byallocating water points within 500m from houses in the servicearea and assuming 20 lcd for the design water supply population of each water point.


Training Method ofWater Supply Technicians


A method to train water supply technicians is to let water supply techniciancandidates participate as counterparts from sectors during implementation of the projects where they can receive technology transfer.


Facilities Design

Design Criteria for Water Supply Facilities


Conditions for facilities design to be adopted for this study willbe, in principle, based on Rwandan facilities standards. For facilities which standards are notlisted in the report, design conditions of technical specifications forwater supply scheme construction works implemented in the past were used inpriority. Also, the facilities specifications used locally which were identified through thesurvey on existing facilities in the target area are reflected in the design. Especially,specifications which are not common in Rwanda and using special materials and equipmentdifficult to procure locally will be avoided to be all-purpose as thestudy and designs willconsider easy operation and maintenance as well as facilities expansions.


Furthermore, work quantities are calculated fromstandard drawings for each facility to determine unit facilities costs. Cost estimations for thisstudy will be based on these unit facilities costs of Rwanda, but as a result of comparison withpresent unit costs of main materials confirmed during this study, materials showing conspicuousprice changes were revised as necessary. 


Composition ofWater Supply Schemes


The number of water supply schemes planned for this study is 4 schemes and these are Rwazana, Migera 1 and Migera 2 schemes supplying water by gravity and Migera 3 scheme which will supply water by pumping.


To effectively design facilities for each scheme, for piped schemes, designing followedthe previously explained Rwandan standard composition of water supply schemes. 


Design Specifications ofWater Supply Facilities


For water schemes of the study, design parameters are highly diverse, such as, topographygeology and soil conditions of water sources and planned construction locations; facilities scale;and for facilities requiring rehabilitation, deterioration conditions and required extensions andexpansions. 


Intake Facilities


Spring: Basic Design Features of a Spring Box

Although there are many different designs for spring boxes, they all share common features. Primarily, a spring box is a watertight collecting box constructed of concrete, clay, or brick with one permeable side. The idea behind the spring box is to isolate spring water from surface contaminants such as rainwater or surface runoff. All spring boxes should be designed with a heavy, removable cover in order to prevent contamination from rainwater while providing access for disinfection and maintenance.


Spring box design should include an overflow pipe that is screened for mosquito and small animal control. It is also important to provide some measure of erosion prevention at the overflow pipe. Approximately 8 meters upslope from the spring box, a diversion ditch should be constructed capable of diverting surface runoff away from the spring box. An animal fence should be constructed with a radius of at least 8 meters around the spring box. This protects the water source from livestock and wildlife contamination, as well as from soil compaction that could lead to reduced yields. Deep-rooted trees and plants should be avoided as their root systems could damage protective structures and reduce spring flow.


Because each spring site is unique and every system has individual water supply needs, there is not a particular spring box design that will fit all circumstances. The study has determined what will work best depending on each spring conditions. One thing to remember in designing a spring box is that the overflow pipe should not be higher than the natural elevation of the spring. If subjected to back pressure from the stored spring water in the box, it is possible for a spring to divert its flow elsewhere.


If a single spring eye cannot be located, a seep collection system is an alternative. In a seep collection system, perforated collection pipes are laid in a "Y" shape perpendicular to the seep flow in order to collect and concentrate water, which is then diverted to a spring box. Designing and constructing a seep collection system is much more difficult and typically more costly than other methods. In addition, collection pipes often clog with soil and rocks, making water collection less efficient and requiring more frequent and intensive maintenance.


Receiving Tank


If the water source is located lower than the distribution tank, receiving tanks (or intaketanks) will be constructed for pumping up to the distribution tank. The tank will beconstructed of piled rock structure, the most commonly used. The shape is cylindrical, the filled water depthis 2m and overflow is 50cm, with the diameter depending on the tank volume. The floor,ceiling and pillars are of reinforced concrete (RC). Galvanized steel pipe (GSP) will beused for supply/drainage and overflow. Valve boxes will be of piled rockstructure with steel covers. Capacities of receiving tanks will depend on the scale of thescheme (amount of transmission flow rate). 


Transmission Facilities


i) Introduction


Transmission and distribution systems vary in size and complexity but they all have the same basic purpose, which is to deliver water from the source(s) to the customer. 


In general, for the design of water distribution systems, the lower capital cost and lower tariff requirements were primary considerations. 


In addition, the design of the water system also took into account the nature of operation. Therefore, it is important that the systems be relatively simple to operate and maintain.


ii) Methods of water transmission and distribution


Water can be transported from the source to the distribution system, and eventually reach consumers through one of the following methods:


• Through gravity flow: This is the ideal set-up when the location of the water source is at a considerably higher elevation than the area to be served. The operation cost of a gravity system is very low, as it does not require energy cost.


• Through pumping with storage: Water is either (a) pumped to a distribution pipe network, then to consumers, with excess water going to a storage tank, or (b) pumped to a storage tank first, then water is distributed by gravity from the tank to the consumers. The maintenance and operation cost of this system is higher than a gravity system. This was the case for Migera 3 water supply system.


iii) Pipeline hydraulics


1. Pressure


Pressure is a force applied perpendicular to a body that is in contact with a fluid, in this case, with water. 


Because of the level or amount of pressure in a water supply system, pressure is commonly expressed in kilopascals (kPa) or simply in meters (m).


Pressure increases linearly with the depth of water. For water at rest, the variation of pressure over depth is linear. The pressure exerted by a column of water is called pressure head, and can be calculated using the formula below:
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Where:

h = depth of water above a datum
P = pressure
y = specific weight of water






2. Head Losses


Shear stress is developed between the water and the pipe wall when water is flowing. The shear stress is the result of friction, and is dependent on the flow rate, the roughness of the pipe, and the length and diameter of the pipe. The commonly used formulas for computation of head loss due to friction (also called friction loss) are the:


• Darcy-Weisbach formula


• Hazen-Williams formula


• Mannings formula


• Combined Darcy-Weisback and Colebrook-White equation.


In this design, Hazen Williams’s formula among others was used. The formula, which is the most widely used, relates the velocity of the flow, hydraulic mean radius and hydraulic  radient. In terms of head loss due to friction, the formula is:
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The C-value is a carrying capacity factor that is sometimes referred to as the roughness coefficient, which varies depending on the pipe material being considered. Higher C-values represent smoother pipes and lower C-values are for rougher pipes. Higher C-values indicate higher carrying capacities. C-values increase with pipe size but decrease with pipe age. Although C-values are affected by changes in flow rates, the effect is negligible. Thus, the network design assumed a uniform C-value for different flow rates. However, the design considered an optimum diameter which give the minimum flow velocity and hence reduced losses.


Another contributing component of total head loss is the head loss from turbulence due to pipe fittings and appurtenances. This category of loss is sometimes called minor losses. The total minor losses in a distribution network are usually insignificant compared with the total head loss of the system, but the design combined this component with friction losses in network analysis computation.


3. Hydraulic Grade Line (HGL)


Water in a pressurized pipe possesses three forms of energy which are:


• Kinetic energy – energy due to the water’s movement;


• Potential energy – energy due to elevation;


• Pressure energy – energy due to internal pressure.


The total energy per unit weight of water is called head. The kinetic energy is called the velocity head, the potential energy is called elevation head, and the internal pressure energy is called pressure head. An imaginary line corresponding to the sum of the elevation heads and pressure heads versus distance is the hydraulic grade line (HGL) of the pipeline. The HGL corresponds to the height that water will rise vertically in a tube attached to the pipe that is open to the atmosphere. 


The determination of the HGL is essential in the design of transmission lines.


iv) Transmission system


The transmission system’s function is to transport water from source to the reservoir, if any, and to the distribution point. Water conduits for the transmission system were designed to be gravity and pressure pipelines. The transmission of water will either be under gravity or pumping.


When possible without a significant increase in the length of the pipeline, routing alongside roads or public ways was preferred to provide easier inspection and ready access for maintenance and repair. 


Computing for Transmission Pipe Size


Normally, the sizing of the transmission main is dependent on the total storage capacity and the way the supply is transmitted to the distribution system. The mains have been designed for at least the carrying capacity to supply water at a rate equivalent to the maximum day demand of the system for the design year. 


Upon the supply rate was determined and the plan and profile of the transmission pipeline route plotted, the pipe diameter(s) and HGL were determined using the Hazen’s William head loss formula mentioned above.


For a gravity system with a considerably elevated source (e.g. highland springs), the transmission line could afford to have higher head losses as long as the remaining pressure head at the downstream end is sufficient for the distribution system’s needs. For a gravity system with source that is not much higher than the distribution system, the head losses are lowered to attain sufficient pressure head in the distribution system. This was the case for all gravity systems we have in this project (Rwazana, Migera 1 and Migera 2 systems). The design had to adjust different diameters with different velocities to have an optimum flow rate at acceptable pressure at the output point.


For the case of Migera 3, the pumping system required to have large diameter for transmission pipeline to cover for head losses due to pumping. The gravity pipe from Rwinkwavu Hospital to Rwisirabo also has been adjusted to minimize losses resulting from long transmission distance.


In cases where the HGL went below the profile of the transmission main, the HGL had to be adjusted upward (decrease head loss) by increasing the pipe size, in its entirety or in part. 


Maximum Pressure


The pipe material was selected to withstand the highest possible pressure that can occur in the pipeline. For a gravity system, the worst-case scenario considered is for pressure to be at its maximum during shut-off conditions (shut-off at downstream end) when the static pressure is too high. 


For the pumped system, losses resulting from pumping were considered and calculated to have the maximum design pressure. However, the worst-case in pumping systems occur in case of water hammer and the design provided water hammer reservoir for the system to withstand for such pressure. In the design process, the systems have been designed for two pressure classes: PN16 and PN 10. This was decided based on the topographical conditions of terrain, availability of materials and management of systems.


Figure 12.1: Profile of a Transmission Pipeline from Source to Distribution System


All systems were designed as branched systems. Also referred to as a dead-end system, the size of the main line in this distribution system decreases as its distance from the source increases, in consideration that the further pipes have to carry less water. The design of a branched system is generally straightforward, where the direction of water flow in all pipes and the flow rate determined. One of the advantages of a branched system is generally lower costs. 


The disadvantages are:


• A main break will cause all downstream consumers to be out of service.


• During high demands, the velocities are faster, hence head losses are higher.


v) Pipeline design criteria


The distribution pipelines were designed to handle maximum demand of the system:


1. Minimum pressure at the remotest end of the system = 2 m


2. Maximum velocity of flow in pipes


a. Pumping transmission line = 2.0 m/s


b. Gravity pipelines = 1.5 m/s


3. Minimum velocity of flow in pipes = 0.48 m/s


4. Allowable head loss: minimum = 0.50 m/1,000 m, maximum = 10 m/1,000 m


5. Allowable pressure: minimum = 2 m, maximum = 160 m


vi) Protecting the water quality in the distribution system


Risk of contamination of water supplies has been taken into account in the design process. Some measures considered to preserve the quality of water are the following:


1. Install water mains using adequate separation from potential sources of contamination.  


2. Avoid cross-connections and prevent backflow.


3. Provide at least the minimum allowable pressure and adequate flow at all delivery points in the distribution system.


4. Avoid situations that may give rise to negative pressures.


5. Control the pressure up to the maximum allowable while avoiding pipe breakage.


6. Minimize low-flow dead-ends to avoid stagnant water. Effective circulation of water in the pipelines has been maintained to prevent the deposition of sediments and minimize the growth of bacteria.


7. Install non-return valves on source facilities to prevent backflow that might cause contamination.


8. Cover reservoirs to prevent contamination. Ensure that all hatches and structures of the reservoir are secured and vermin-proof.


9. Protection of spring boxes from potential contamination


vii) Public points


The design of taps has considered solutions for drainage in order to minimize the potential impacts on increased flooding, hygienic problems and mosquito breeding associated with stagnant/waste water. The ease access and aesthetic conditions to users were also considered.


Table of network design


		Reference point 

		Altitude(m) 

		Discharge           [ l/s]

		Partial distance   [m]

		Pipe internal  diameter [mm]

		nominal diameter

		Static head  [m]

		PN tuyau  (bar)

		linear head losses /km [m]

		Linear head losses / partial distance [m]

		piezometric line  [m]

		dynamic head [m]

		Flow velocity  [m/s]



		MIGERA 1 MAIN PIPE FROM SOURCE






		P1 res ref

		1484.00

		 

		 

		 

		 

		 

		 

		 

		 

		1484.00

		 

		 



		 

		 

		4.00

		448.00

		100

		110

		50

		10

		3.30

		1.48

		 

		 

		0.51



		P9

		1434.00

		 

		 

		 

		 

		 

		 

		 

		 

		1482.52

		48.52

		 



		 

		 

		4.00

		1516.00

		100

		110

		87

		10

		3.30

		5.00

		 

		 

		0.51



		P28

		1397.00

		 

		 

		 

		 

		 

		 

		 

		 

		1477.52

		80.52

		 



		 

		 

		4.00

		503.50

		100

		110

		110

		16

		3.30

		1.66

		 

		 

		0.51



		P32

		1374.00

		 

		 

		 

		 

		 

		 

		 

		 

		1475.86

		101.86

		 



		 

		 

		4.00

		1145.00

		100

		110

		88

		10

		3.30

		3.78

		 

		 

		0.51



		P40

		1396.00

		 

		 

		 

		 

		 

		 

		 

		 

		1472.08

		76.08

		 



		 

		 

		4.00

		254.00

		100

		110

		110

		16

		3.30

		0.84

		 

		 

		0.51



		P42

		1374.00

		 

		 

		 

		 

		 

		 

		 

		 

		1471.24

		97.24

		 



		 

		 

		4.00

		89.00

		100

		110

		98

		10

		3.30

		0.29

		 

		 

		0.51



		P43

		1386.00

		 

		 

		 

		 

		 

		 

		 

		 

		1470.95

		84.95

		 



		 

		 

		4.00

		378.00

		100

		110

		135

		16

		3.30

		1.25

		 

		 

		0.51



		P45

		1349.00

		 

		 

		 

		 

		 

		 

		 

		 

		1469.70

		120.70

		 



		 

		 

		4.00

		1480.40

		100

		110

		161

		16

		3.30

		4.89

		 

		 

		0.51



		P53

		1323.00

		 

		 

		 

		 

		 

		 

		 

		 

		1464.81

		141.81

		 



		 

		 

		4.00

		1291.60

		100

		110

		154

		16

		3.30

		4.26

		 

		 

		0.51



		P59

		1330.00

		 

		 

		 

		 

		 

		 

		 

		 

		1460.55

		130.55

		 



		 

		 

		4.00

		658.80

		100

		110

		111

		16

		3.30

		2.17

		 

		 

		0.51



		P64

		1373.00

		 

		 

		 

		 

		 

		 

		 

		 

		1458.38

		85.38

		 



		EXTENSION TO RWINKWAVU DISTRIBUTION RESERVOIRS



		P1 res ref

		1484.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P64

		1373.00

		 

		 

		 

		 

		 

		 

		 

		 

		1458.38

		85.38

		0.48



		 

		 

		1.60

		360.40

		65

		75

		103

		10

		5.12

		1.84

		 

		 

		 



		P65

		1381.00

		 

		 

		 

		 

		 

		 

		 

		 

		1456.53

		75.53

		0.48



		 

		 

		1.60

		1003.60

		65

		75

		88

		10

		5.12

		5.14

		 

		 

		 



		P69

		1396.00

		 

		 

		 

		 

		 

		 

		 

		 

		1451.40

		55.40

		0.48



		 

		 

		1.60

		1228.80

		65

		75

		90

		10

		5.12

		6.29

		 

		 

		 



		P74

		1394.00

		 

		 

		 

		 

		 

		 

		 

		 

		1445.11

		51.11

		0.48



		 

		 

		1.60

		369.30

		65

		75

		105

		10

		5.12

		1.89

		 

		 

		 



		P77

		1379.00

		 

		 

		 

		 

		 

		 

		 

		 

		1443.22

		64.22

		0.48



		 

		 

		1.60

		640.40

		65

		75

		57

		10

		5.12

		3.28

		 

		 

		 



		P85

		1427.00

		 

		 

		 

		 

		 

		 

		 

		 

		1439.94

		12.94

		0.48



		EXTENSION TO KAGEYO EXISTING RESERVOIR 20m3



		P1 res ref

		1484.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P64/P1

		1373.00

		 

		 

		 

		 

		 

		 

		 

		 

		1458.38

		85.38

		 



		 

		 

		1.60

		214.00

		65

		75

		119

		16

		5.12

		1.10

		 

		 

		0.48



		P2

		1365.00

		 

		 

		 

		 

		 

		 

		 

		 

		1457.28

		92.28

		 



		 

		 

		1.60

		961.00

		65

		75

		103

		10

		5.12

		4.92

		 

		 

		0.48



		P7

		1381.00

		 

		 

		 

		 

		 

		 

		 

		 

		1452.37

		71.37

		 



		 

		 

		1.60

		1125.00

		65

		75

		108

		10

		5.12

		5.76

		 

		 

		0.48



		P10

		1376.00

		 

		 

		 

		 

		 

		 

		 

		 

		1446.61

		70.61

		 



		 

		 

		1.00

		436.50

		50

		63

		112

		16

		7.90

		3.45

		 

		 

		0.51



		P12

		1372.00

		 

		 

		 

		 

		 

		 

		 

		 

		1443.16

		71.16

		 



		 

		 

		1.00

		1019.50

		50

		63

		85

		10

		7.90

		8.05

		 

		 

		0.51



		P17

		1399.00

		 

		 

		 

		 

		 

		 

		 

		 

		1435.11

		36.11

		 



		 

		 

		0.60

		1011.70

		40

		50

		94

		10

		9.40

		9.51

		 

		 

		0.48



		P23

		1390.00

		 

		 

		 

		 

		 

		 

		 

		 

		1425.60

		35.60

		 



		 

		 

		0.60

		878.00

		40

		50

		118

		16

		9.40

		8.25

		 

		 

		0.48



		P27

		1366.00

		 

		 

		 

		 

		 

		 

		 

		 

		1417.34

		51.34

		 



		 

		 

		0.60

		1025.50

		40

		50

		81

		10

		9.40

		9.64

		 

		 

		0.48



		P34

		1403.00

		 

		 

		 

		 

		 

		 

		 

		 

		1407.70

		4.70

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		EXTENSION TO VILLAGE RUSERA BF15 TO NZABONIMPA



		P1 res

		1396.00

		 

		 

		 

		 

		 

		 

		 

		 

		1472.08

		76.08

		0.52



		 

		 

		2.60

		251.3

		80

		90

		25

		10

		4.50

		1.13

		 

		 

		 



		P2

		1371.00

		 

		 

		 

		 

		 

		 

		 

		 

		1470.95

		99.95

		0.52



		 

		 

		2.60

		293.90

		80

		90

		31

		10

		4.50

		1.32

		 

		 

		 



		P4

		1365.00

		 

		 

		 

		 

		 

		 

		 

		 

		1469.63

		104.63

		0.52



		 

		 

		2.60

		372.20

		80

		90

		50

		10

		4.50

		1.67

		 

		 

		 



		P7

		1346.00

		 

		 

		 

		 

		 

		 

		 

		 

		1467.95

		121.95

		0.52



		 

		 

		2.60

		234.30

		80

		90

		38

		10

		4.50

		1.05

		 

		 

		 



		P9

		1358.00

		 

		 

		 

		 

		 

		 

		 

		 

		1466.90

		108.90

		0.52



		 

		 

		2.60

		626.90

		80

		90

		51

		10

		4.50

		2.82

		 

		 

		 



		P12

		1345.00

		 

		 

		 

		 

		 

		 

		 

		 

		1464.08

		119.08

		0.52



		 

		 

		2.60

		763.00

		80

		90

		56

		10

		4.50

		3.43

		 

		 

		 



		P16

		1340.00

		 

		 

		 

		 

		 

		 

		 

		 

		1460.64

		120.64

		0.52



		 

		 

		2.60

		1356.00

		80

		90

		32

		10

		4.50

		6.10

		 

		 

		 



		P24

		1364.00

		 

		 

		 

		 

		 

		 

		 

		 

		1454.54

		90.54

		0.52



		 

		 

		2.60

		615.40

		80

		90

		43

		10

		4.50

		2.77

		 

		 

		 



		P27

		1353.00

		 

		 

		 

		 

		 

		 

		 

		 

		1451.77

		98.77

		0.52



		Rwazana Water Supply System 



		Rwazana Water Supply System from Source collection reservoir to 10m3 reservoir B



		P5 res

		1414.00

		 

		 

		 

		 

		 

		 

		 

		 

		1414.00

		0.00

		 



		 

		 

		1.60

		1252.60

		65

		75

		12

		10

		4.70

		5.89

		 

		 

		0.48



		P10

		1402.00

		 

		 

		 

		 

		 

		 

		 

		 

		1408.11

		6.11

		 



		 

		 

		1.60

		1213.20

		65

		75

		14

		10

		4.70

		5.70

		 

		 

		0.48



		P16

		1400.00

		 

		 

		 

		 

		 

		 

		 

		 

		1402.41

		2.41

		 



		 

		 

		1.60

		1211.70

		65

		75

		38

		10

		4.70

		5.69

		 

		 

		0.48



		P20

		1376.00

		 

		 

		 

		 

		 

		 

		 

		 

		1396.72

		20.72

		 



		 

		 

		1.60

		704.50

		65

		75

		26

		10

		4.70

		3.31

		 

		 

		0.48



		P22

		1388.00

		 

		 

		 

		 

		 

		 

		 

		 

		1393.40

		5.40

		 



		Extension from reservoir to Kabeza Village C



		P1 res

		1388.00

		 

		 

		 

		 

		 

		 

		 

		 

		1388.00

		0.00

		 



		 

		 

		1.60

		1010.50

		65

		75

		43

		10

		4.70

		4.75

		 

		 

		0.48



		P28

		1345.00

		 

		 

		 

		 

		 

		 

		 

		 

		1383.25

		38.25

		 



		 

		 

		1.60

		312.70

		65

		75

		20

		10

		4.70

		1.47

		 

		 

		0.48



		P33

		1368.00

		 

		 

		 

		 

		 

		 

		 

		 

		1380.32

		12.32

		 



		 

		 

		1.60

		803.20

		65

		75

		33

		10

		4.70

		3.78

		 

		 

		0.48



		P38

		1355.00

		 

		 

		 

		 

		 

		 

		 

		 

		1376.54

		21.54

		 



		 

		 

		1.60

		468.10

		65

		75

		45

		10

		4.70

		2.20

		 

		 

		0.48



		P40

		1343.00

		 

		 

		 

		 

		 

		 

		 

		 

		1374.34

		31.34

		 



		 

		 

		1.60

		206.30

		65

		75

		33

		10

		4.70

		0.97

		 

		 

		0.48



		P41

		1355.00

		 

		 

		 

		 

		 

		 

		 

		 

		1373.37

		18.37

		 



		 

		 

		1.60

		261.90

		65

		75

		53

		10

		4.70

		1.23

		 

		 

		0.48



		P43

		1335.00

		 

		 

		 

		 

		 

		 

		 

		 

		1372.14

		37.14

		 



		 

		 

		1.60

		239.30

		65

		75

		42

		10

		4.70

		1.12

		 

		 

		0.48



		P45

		1346.00

		 

		 

		 

		 

		 

		 

		 

		 

		1371.02

		25.02

		 



		Extension to Kigarama  Village   D



		P1 res C

		1388.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P33 ref c

		1368.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P1

		1368.00

		 

		 

		 

		 

		 

		 

		 

		 

		1380.32

		12.32

		 



		 

		 

		1.60

		314.00

		50

		63

		23

		16

		25.00

		7.85

		 

		 

		0.80



		P3

		1365.00

		 

		 

		 

		 

		 

		 

		 

		 

		1372.47

		7.47

		 



		Migera 2 Water Supply System



		Strengtherning of Migera 2 E



		P1 source

		1442.00

		 

		 

		 

		 

		 

		 

		 

		 

		1467.00

		0.00

		 



		 

		 

		0.60

		248.60

		40

		50

		9

		10

		9.40

		2.34

		 

		 

		0.48



		P5

		1433.00

		 

		 

		 

		 

		 

		 

		 

		 

		1439.66

		6.66

		 



		 

		 

		0.60

		412.50

		40

		50

		10

		10

		9.40

		3.88

		 

		 

		0.48



		P7

		1432.00

		 

		 

		 

		 

		 

		 

		 

		 

		1435.79

		3.79

		 



		Extension of Migera 2 to Gasarabwayi F



		P1 res

		1432.00

		 

		 

		 

		 

		 

		 

		 

		 

		1442.00

		0.00

		 



		 

		 

		2.60

		492.20

		80

		90

		16

		10

		4.50

		2.21

		 

		 

		0.52



		P8

		1416.00

		 

		 

		 

		 

		 

		 

		 

		 

		1429.79

		13.79

		 



		 

		 

		2.60

		253.70

		80

		90

		8

		10

		4.50

		1.14

		 

		 

		0.52



		P11

		1424.00

		 

		 

		 

		 

		 

		 

		 

		 

		1428.64

		4.64

		 



		 

		 

		2.60

		1191.70

		80

		90

		27

		10

		4.50

		5.36

		 

		 

		0.52



		P28

		1405.00

		 

		 

		 

		 

		 

		 

		 

		 

		1423.28

		18.28

		 



		 

		 

		1.80

		365.80

		65

		75

		39

		10

		6.40

		2.34

		 

		 

		0.54



		P32

		1393.00

		 

		 

		 

		 

		 

		 

		 

		 

		1420.94

		27.94

		 



		 

		 

		1.80

		526.50

		65

		75

		50

		10

		6.40

		3.37

		 

		 

		0.48



		P41

		1382.00

		 

		 

		 

		 

		 

		 

		 

		 

		1417.57

		35.57

		 



		 

		 

		1.30

		453.10

		50

		63

		39

		10

		11.50

		5.21

		 

		 

		0.65



		P47

		1393.00

		 

		 

		 

		 

		 

		 

		 

		 

		1412.36

		19.36

		 



		 

		 

		1.30

		239.90

		50

		63

		53

		10

		11.50

		2.76

		 

		 

		0.65



		P51

		1379.00

		 

		 

		 

		 

		 

		 

		 

		 

		1409.60

		30.60

		 



		 

		 

		1.30

		538.10

		50

		63

		35

		10

		11.50

		6.19

		 

		 

		0.65



		P59

		1397.00

		 

		 

		 

		 

		 

		 

		 

		 

		1403.41

		6.41

		 



		 

		 

		1.30

		318.00

		50

		63

		38

		10

		11.50

		3.66

		 

		 

		0.65



		P64

		1394.00

		 

		 

		 

		 

		 

		 

		 

		 

		1399.76

		5.76

		 



		 

		 

		1.30

		783.60

		50

		63

		50

		10

		11.50

		9.01

		 

		 

		0.65



		P78

		1382.00

		 

		 

		 

		 

		 

		 

		 

		 

		1390.74

		8.74

		 



		 

		 

		1.30

		243.00

		50

		63

		46

		10

		11.50

		2.79

		 

		 

		0.65



		P83

		1386.00

		 

		 

		 

		 

		 

		 

		 

		 

		1387.95

		1.95

		 



		 

		 

		1.30

		789.60

		50

		63

		71

		10

		11.50

		9.08

		 

		 

		0.65



		P95

		1361.00

		 

		 

		 

		 

		 

		 

		 

		 

		1378.87

		17.87

		 



		Extension to Gasarabwayi Village G



		p1 res F

		1442.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P64 refer F 

		1394.00

		 

		 

		 

		 

		 

		 

		 

		 

		1399.76

		5.76

		 



		 

		 

		1.00

		330.20

		50

		63

		54

		10

		7.90

		2.61

		 

		 

		0.51



		P7

		1388.00

		 

		 

		 

		 

		 

		 

		 

		 

		1397.15

		9.15

		 



		 

		 

		1.00

		570.80

		50

		63

		101

		10

		7.90

		4.51

		 

		 

		0.51



		P12

		1341.00

		 

		 

		 

		 

		 

		 

		 

		 

		1392.64

		51.64

		 



		Migera 3 Water Supply System



		Migera 3 delivery pipeline H



		P2

		1393.00

		 

		 

		 

		 

		 

		 

		 

		 

		1521.34

		128.34

		 



		 

		 

		9.60

		91.50

		100

		110

		112

		16

		16.98

		1.55

		 

		 

		1.22



		P4

		1404.00

		 

		 

		 

		 

		 

		 

		 

		 

		1519.78

		115.78

		 



		 

		 

		9.60

		58.80

		100

		110

		101

		16

		16.98

		1.00

		 

		 

		1.22



		P5

		1404.00

		 

		 

		 

		 

		 

		 

		 

		 

		1518.78

		114.78

		 



		 

		 

		9.60

		517.70

		100

		110

		101

		16

		16.98

		8.79

		 

		 

		1.22



		P10

		1466.00

		 

		 

		 

		 

		 

		 

		 

		 

		1509.99

		43.99

		 



		 

		 

		9.60

		294.00

		100

		110

		39

		10

		16.98

		4.99

		 

		 

		1.22



		P14

		1505.00

		 

		 

		 

		 

		 

		 

		 

		16.34

		1505.00

		0.00

		 



		Extension to Karuhambo village reservoir L



		P14/1

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		1505.00

		0.00

		 



		 

		 

		1.50

		532.50

		40

		50

		97

		10

		39.00

		20.77

		 

		 

		1.20



		P3

		1408.00

		 

		 

		 

		 

		 

		 

		 

		 

		1484.23

		76.23

		 



		 

		 

		1.50

		260.70

		40

		50

		110

		16

		39.00

		10.17

		 

		 

		1.20



		P4

		1395.00

		 

		 

		 

		 

		 

		 

		 

		 

		1474.07

		79.07

		 



		 

		 

		1.50

		175.70

		40

		50

		106

		10

		39.00

		6.85

		 

		 

		1.20



		P5

		1399.00

		 

		 

		 

		 

		 

		 

		 

		 

		1467.21

		68.21

		 



		 

		 

		1.50

		294.30

		40

		50

		117

		16

		39.00

		11.48

		 

		 

		1.20



		P6

		1388.00

		 

		 

		 

		 

		 

		 

		 

		 

		1455.74

		67.74

		 



		Migera 3 pipeline from burembo storage reservoir to rwinkwavu service reservoirs K



		P1

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		1505.00

		0.00

		 



		 

		 

		12.00

		534.90

		150

		160

		67

		10

		3.40

		1.82

		 

		 

		0.68



		P4

		1438.00

		 

		 

		 

		 

		 

		 

		 

		 

		1503.18

		65.18

		 



		 

		 

		12.00

		329.10

		150

		160

		95

		10

		3.40

		1.12

		 

		 

		0.68



		P6

		1410.00

		 

		 

		 

		 

		 

		 

		 

		 

		1502.06

		92.06

		 



		 

		 

		12.00

		307.30

		150

		160

		38

		10

		3.40

		1.04

		 

		 

		0.68



		P9

		1467.00

		 

		 

		 

		 

		 

		 

		 

		 

		1502.66

		35.66

		 



		 

		 

		12.00

		760.00

		150

		160

		94

		10

		3.40

		2.58

		 

		 

		0.68



		P13

		1411.00

		 

		 

		 

		 

		 

		 

		 

		 

		1500.07

		89.07

		 



		 

		 

		12.00

		498.50

		150

		160

		142

		16

		3.40

		1.69

		 

		 

		0.68



		P16

		1363.00

		 

		 

		 

		 

		 

		 

		 

		 

		1498.38

		135.38

		 



		 

		 

		12.00

		779.80

		150

		160

		158

		16

		3.40

		2.65

		 

		 

		0.68



		P20

		1347.00

		 

		 

		 

		 

		 

		 

		 

		 

		1495.73

		148.73

		 



		 

		 

		12.00

		212.20

		150

		160

		169

		16

		3.40

		0.72

		 

		 

		0.68



		P23

		1336.00

		 

		 

		 

		 

		 

		 

		 

		 

		1495.01

		159.01

		 



		 

		 

		12.00

		97.50

		150

		160

		165

		16

		3.40

		0.33

		 

		 

		0.68



		P24

		1340.00

		 

		 

		 

		 

		 

		 

		 

		 

		1494.67

		154.67

		 



		 

		 

		12.00

		282.50

		150

		160

		164

		16

		3.40

		0.96

		 

		 

		0.68



		P25

		1341.00

		 

		 

		 

		 

		 

		 

		 

		 

		1493.71

		152.71

		 



		 

		 

		12.00

		287.40

		150

		160

		124

		16

		3.40

		0.98

		 

		 

		0.68



		P27

		1381.00

		 

		 

		 

		 

		 

		 

		 

		 

		1492.74

		111.74

		 



		 

		 

		12.00

		265.50

		150

		160

		108

		10

		3.40

		0.90

		 

		 

		0.68



		P29

		1397.00

		 

		 

		 

		 

		 

		 

		 

		 

		1491.83

		94.83

		 



		 

		 

		12.00

		1146.00

		150

		160

		138

		16

		3.40

		3.90

		 

		 

		0.68



		P34

		1367.00

		 

		 

		 

		 

		 

		 

		 

		 

		1487.94

		120.94

		 



		 

		 

		12.00

		1104.70

		150

		160

		98

		10

		3.40

		3.76

		 

		 

		0.68



		P40

		1407.00

		 

		 

		 

		 

		 

		 

		 

		 

		1484.18

		77.18

		 



		 

		 

		12.00

		469.30

		150

		160

		26

		10

		3.40

		1.60

		 

		 

		0.68



		P43

		1479.00

		 

		 

		 

		 

		 

		 

		 

		 

		1482.59

		3.59

		 



		Extension to BF7 via Gihinga primary school and catholic church



		P1ref K

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P9/1 K

		1467.00

		 

		 

		 

		 

		 

		 

		 

		 

		1502.66

		35.66

		 



		 

		 

		2.00

		528.10

		50

		63

		66

		10

		28.80

		15.21

		 

		 

		1.02



		P6

		1439.00

		 

		 

		 

		 

		 

		 

		 

		 

		1487.45

		48.45

		 



		 

		 

		2.00

		964.40

		50

		63

		127

		10

		28.80

		27.77

		 

		 

		1.02



		P11

		1378.00

		 

		 

		 

		 

		 

		 

		 

		 

		1459.67

		81.67

		 



		Extension to Idrissa'tap J



		P9 ref K

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P6 I 

		1439.00

		 

		 

		 

		 

		 

		 

		 

		 

		1487.45

		48.45

		 



		 

		 

		1.10

		401.00

		40

		50

		86

		10

		24.00

		0.03

		 

		 

		0.88



		P4

		1419.00

		 

		 

		 

		 

		 

		 

		 

		 

		1487.42

		68.42

		 



		Extension to Rubilizi to Mbabajende



		p1 res L

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P9 ref K

		1467.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P1

		1467.00

		 

		 

		 

		 

		 

		 

		 

		 

		1502.66

		35.66

		 



		 

		 

		4.00

		606.20

		100

		110

		88

		10

		3.30

		2.00

		 

		 

		0.51



		P2

		1417.00

		 

		 

		 

		 

		 

		 

		 

		 

		1494.84

		77.84

		 



		 

		 

		1.3

		319.40

		50

		63

		92

		10

		12.90

		4.12

		 

		 

		0.65



		P3

		1413.00

		 

		 

		 

		 

		 

		 

		 

		 

		1490.72

		77.72

		 



		 

		 

		1.3

		223.20

		50

		63

		85

		10

		12.90

		2.88

		 

		 

		0.65



		P4

		1420.00

		 

		 

		 

		 

		 

		 

		 

		 

		1487.84

		67.84

		 



		 

		 

		1.3

		249.00

		50

		63

		49

		10

		12.90

		3.21

		 

		 

		0.65



		P5

		1456.00

		 

		 

		 

		 

		 

		 

		 

		 

		1484.63

		28.63

		 



		Extension to Rubilizi Village (amontcentreGihinga) O

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		p1 res L

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		p2 ref L

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P1

		1417.00

		 

		 

		 

		 

		 

		 

		 

		 

		1494.84

		77.84

		 



		 

		 

		1.30

		385.30

		40

		50

		116

		16

		39.50

		15.22

		 

		 

		1.03



		P2

		1389.00

		 

		 

		 

		 

		 

		 

		 

		 

		1479.62

		90.62

		 



		 

		 

		1.30

		231.00

		40

		50

		122

		16

		39.50

		9.12

		 

		 

		 



		P3

		1383.00

		 

		 

		 

		 

		 

		 

		 

		 

		1470.49

		57.49

		 



		 

		 

		1.30

		230.00

		40

		50

		129

		16

		39.50

		9.09

		 

		 

		1.03



		P4

		1376.00

		 

		 

		 

		 

		 

		 

		 

		 

		1461.41

		85.41

		 



		 

		 

		1.30

		232.10

		40

		50

		136

		16

		39.50

		9.17

		 

		 

		 



		P5

		1369.00

		 

		1078.40

		 

		 

		 

		 

		 

		 

		1452.24

		83.24

		1.03



		Extension to sebahutu P



		p1 res L

		1505.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P3 ref O

		1413.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P1

		1413.00

		 

		 

		 

		 

		 

		 

		 

		 

		1470.49

		57.49

		 



		 

		 

		1.30

		756.10

		40

		50

		94

		10

		39.50

		29.87

		 

		 

		1.03



		P2

		1411.00

		 

		 

		 

		 

		 

		 

		 

		 

		1440.63

		29.63

		 



		Extension to Rwisirabo Village K



		P85

		1427.00

		 

		 

		 

		 

		 

		 

		 

		 

		1427.00

		0.00

		 



		 

		 

		 

		640.40

		100

		110

		48

		10

		3.30

		2.11

		 

		 

		0.51



		P77

		1379.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1424.89

		45.89

		 



		 

		 

		 

		369.30

		100

		110

		33

		10

		3.30

		1.22

		 

		 

		0.51



		P74

		1394.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1423.67

		29.67

		 



		 

		 

		 

		1228.80

		100

		110

		31

		10

		3.30

		4.06

		 

		 

		0.51



		P69

		1396.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1419.61

		23.61

		 



		 

		 

		 

		1003.60

		100

		110

		46

		10

		3.30

		3.31

		 

		 

		0.51



		P65

		1381.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1416.30

		35.30

		 



		 

		 

		 

		360.40

		100

		110

		61

		10

		3.30

		1.19

		 

		 

		0.51



		P63/P1

		1366.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1415.11

		49.11

		 



		 

		 

		 

		214.00

		100

		110

		62

		10

		3.30

		0.71

		 

		 

		0.51



		P2

		1365.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1414.41

		49.41

		 



		 

		 

		 

		961.00

		100

		110

		46

		10

		3.30

		3.17

		 

		 

		0.51



		P7

		1381.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1411.23

		30.23

		 



		 

		 

		 

		1125.00

		100

		110

		55

		10

		3.30

		3.71

		 

		 

		0.51



		P12

		1372.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1407.52

		35.52

		 



		 

		 

		 

		1019.50

		100

		110

		28

		10

		3.30

		3.36

		 

		 

		0.51



		P17

		1399.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1413.16

		14.16

		 



		 

		 

		 

		1011.70

		100

		110

		37

		10

		3.30

		3.34

		 

		 

		0.51



		P23

		1390.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1409.82

		19.82

		 



		 

		 

		 

		878.00

		100

		110

		61

		10

		3.30

		2.90

		 

		 

		0.51



		P27

		1366.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1406.92

		40.92

		 



		 

		 

		 

		1025.50

		100

		110

		24

		10

		3.30

		3.38

		 

		 

		0.51



		P34

		1400.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1403.54

		3.54

		 



		 

		 

		 

		393.10

		100

		110

		31

		10

		3.30

		1.30

		 

		 

		0.51



		P38

		1396.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1402.24

		6.24

		 



		 

		 

		 

		725.80

		100

		110

		73

		10

		3.30

		2.40

		 

		 

		0.51



		P42

		1354.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1399.84

		45.84

		 



		 

		 

		 

		1358.70

		100

		110

		95

		10

		3.30

		4.48

		 

		 

		0.51



		P48

		1332.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1395.36

		63.36

		 



		 

		 

		 

		936.90

		100

		110

		119

		16

		3.30

		3.09

		 

		 

		0.51



		P53

		1308.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1392.27

		84.27

		 



		 

		 

		 

		509.30

		100

		110

		84

		10

		3.30

		1.68

		 

		 

		0.51



		P56

		1343.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1390.59

		47.59

		 



		 

		 

		 

		592.50

		100

		110

		97

		10

		3.30

		1.96

		 

		 

		0.51



		P59

		1330.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1388.63

		58.63

		 



		 

		 

		 

		704.40

		100

		110

		124

		16

		3.30

		2.32

		 

		 

		0.51



		P63

		1303.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1386.31

		83.31

		 



		 

		 

		 

		342.60

		100

		110

		127

		16

		3.30

		1.13

		 

		 

		0.51



		P67

		1300.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1385.18

		85.18

		 



		 

		 

		 

		188.80

		100

		110

		90

		10

		3.30

		0.62

		 

		 

		0.51



		P68

		1337.00

		4.00

		 

		 

		 

		 

		 

		 

		 

		1384.55

		47.55

		 



		 

		 

		 

		111.90

		100

		110

		89

		10

		3.30

		0.37

		 

		 

		0.51



		P69

		1361.00

		 

		 

		 

		 

		 

		 

		 

		 

		1361.00

		0.00

		 



		 

		 

		1.60

		146.70

		65

		75

		8

		10

		5.12

		0.75

		 

		 

		0.48



		P71

		1353.00

		 

		 

		 

		 

		 

		 

		 

		 

		1360.25

		7.25

		 



		 

		 

		1.60

		970.60

		65

		75

		32

		10

		5.12

		4.97

		 

		 

		0.48



		P76

		1329.00

		 

		 

		 

		 

		 

		 

		 

		 

		1355.28

		26.28

		 



		Extension to BF 69



		P17/1

		1361.00

		 

		 

		 

		 

		 

		 

		 

		 

		1361.00

		 

		 



		 

		 

		2.60

		849.50

		80

		90

		27

		10

		4.50

		3.82

		 

		 

		0.52



		P2

		1334.00

		 

		 

		 

		 

		 

		 

		 

		 

		1357.18

		23.18

		 



		 

		 

		2.60

		837.80

		80

		90

		41

		10

		4.50

		3.77

		 

		 

		0.52



		P3

		1320.00

		 

		 

		 

		 

		 

		 

		 

		 

		1353.41

		33.41

		 



		Extension to Matinza to Habanabakize V



		P79 res K

		1479.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P17 ref K

		1399.00

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		P17/1

		1399.00

		 

		 

		 

		 

		 

		 

		 

		 

		1413.16

		14.16

		 



		 

		 

		1.00

		505.50

		50

		63

		81

		10

		8.00

		4.04

		 

		 

		0.51



		P3

		1398.00

		 

		 

		 

		 

		 

		 

		 

		 

		1409.11

		11.11

		 



		 

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		





Reservoirs


Design of reservoirs


Site of the Storage Tank


In the selection of the site for storage tanks, first priority has been given to natural elevated places. If the elevated storage tank is to be constructed in a flat area, it may be built central to the distribution system or opposite the source. This is to avoid long and consequently large- diameter service mains.


Structural Design


The structural design of reservoirs must meet the standards. The reservoirs must be strong enough to withstand all loads, such as hydrostatic pressure, earth pressure, wind loads, seismic loads and other dead or live loads. The reservoir should be covered to avoid pollution and growth of algae.


Bill of quantities


		PROJECT INTRASTRUCTURE SUMMARY



		

		

		



		 MIGERA1 WAER SUPPLY SYSTEM



		Type of Infrastructure

		Unit

		Quantity



		New pipeline

		 lm

		4,500.00



		Rehabilitation of pipeline

		 lm

		23,032.20



		new valve chambers 

		item

		2.00



		Construction of  newsixteen simple  public taps

		item

		16.00



		Rehabilitation of existing simple public taps

		item

		15



		Rehabilitation of existing manholes

		item

		16



		Rehabilitation of existing reservoir 

		item

		4



		

		

		



		

		

		



		 MIGERA2 WATER SUPPLY SYSTEM



		Type of Infrastructure

		Unit

		Quantity



		New pipeline

		 lm

		2,563.00



		Rehabilitation of pipeline

		 lm

		6,195.20



		Construction of new valve chamber

		item

		3.00



		Construction of  new simple  public tap

		item

		7.00



		Rehabilitation of existing simple public tap

		item

		10



		Rehabilitation of existing manhole

		item

		9



		Rehabilitation of existing reservoir 

		item

		1



		

		

		



		

		

		



		 RWAZANA  WATER SUPPLY SYSTEM



		

		

		



		Type of Infrastructure

		Unit

		Quantity



		Construction of new pipeline

		 lm

		13,275.00



		Rehabilitation of pipeline

		 lm

		4,382.40



		Construction of new valve chamber

		item

		3.00



		Construction of  new simple  public taps

		item

		8.00



		Rehabilitation of existing simple public taps

		item

		6



		Rebilitation of existing manholes

		item

		7



		Rehabilitation of existing reservoir 

		item

		2



		Construction of new reservoir

		item

		1



		

		

		



		MIGERA 3  WATER SUPPLY SYSTEM_Phase I



		Type of Infrastructure

		Unit

		Quantity



		Construction of new pipeline

		 lm

		13,227.00



		Construction of new valve chamber

		item

		7.00



		Construction of  new simple  public tap

		item

		17.00



		Rehabilitation of existing simple public taps

		item

		6



		Construction of new reservoir  

		item

		2



		Construction of pumping station

		item

		1



		

		

		



		

		

		



		MIGERA 3  WATER SUPPLY SYSTEM_Phase II



		Type of Infrastructure

		Unit

		Quantity



		Construction of surge tank 

		item

		1



		Construction of new pipeline

		 lm

		20,276.20



		Construction of new valve chamber

		item

		8.00



		Construction of  new simple  public taps

		item

		25.00



		Construction of 20m3réservoir

		item

		1



		

		

		



		Total length of new pipeline_Phase I

		 lm

		     33,565.00 



		Total length of rehab. pipeline_Phase I

		 lm

		     33,609.80 



		Total length_Phase I

		 lm

		     67,174.80 



		

		

		



		Total new BF_Phase I

		item

		             48.00 



		Total rehab. BF_Phase I

		item

		             37.00 



		Total BF_Phase I

		item

		            85.00 



		

		

		



		Total length of new pipeline_Phase II

		 lm

		     20,276.20 



		Total new BF_Phase II

		 item

		             25.00 





		MIGERA1 WATER SUPPLY SYSTEM



		PART.1: ESTIMATED BILL OF QUANTITIES OF NEW WORKS TO BE DONE FOR MIGERA 1 WATER SUPPLY SYSTEM



		 

		Description

		Unit

		Quantity

		Unit Price (Rfr)

		Total price(Rfr)



		I. PRELIMINARY WORKS AND INSTALLATION OF CHLORINATION UNIT ON WATER COLLECTION CHAMBER



		1

		Installation and site closing at the end of works, including the transport of materials and equipment necessary to perform works

		lump sum

		1.00

		

		



		2

		Preparation of drawings and plans to perform works execution, and preparation of as built drawings at the end of works

		lump sum

		1.00

		

		



		3

		Pressure test for the pipeline including disinfection and quality test of springs after the catchment to assure the desired quality of water

		lump sum

		1.00

		

		



		4

		0.5m3 Chlorination unit plus the required connection including dosing system

		item

		1

		

		



		II. CONSTRUCTION OF BOUNDARY FENCE FOR SOURCE PROTECTION  AND CHLORINATION UNIT



		1

		Site cleaning

		lump sum

		1.00

		

		



		2

		Plantation of the grass

		m2

		2,050.00

		

		



		3

		Boundary fence all around the catchment areas 

		ml

		160.00

		

		



		4

		0.5m3 chlorination unit plus the required connection including dosing system

		lump sum

		1

		

		



		 

		Total

		 

		 

		

		



		III. NEW SCREWED CLAMP AND ISOLATING VALVE CHAMBERS



		A.

		New screwed clamp to be fixed on Migera1 water supply system

		 

		 

		 

		 



		1

		Supply and fixing of screwed clamp for PVC DN50*1'' PN16

		item

		3.00

		

		



		2

		Supply and fixing of screwed clamp for PVC DN63*1'' PN16

		item

		2.00

		

		



		3

		Supply and fixing of screwed clamp for PVC DN75*1'' PN16

		item

		13.00

		

		



		4

		Supply and fixing of screwed clamp for PVC DN110*1'' PN16

		item

		2.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Construction of  isolating valve chamber(1.2*1.2*1.2m)

		 

		 

		

		



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		9

		Supply and fixing of flanged  valve DN 100 PN10

		item

		1.00

		

		



		10

		Supply and fixing of flanged adaptor for PVC  DN 110PN10

		item

		2.00

		

		



		11

		Supply and fixing of flat gascket CTCs DN100

		item

		2.00

		

		



		12

		Supply and fixing of nuts and bolts M16

		item

		16.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of  isolating valve chamber (1.2*1.2*1.2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		9

		Supply and fixing of flanged  valve DN 65 PN10

		item

		1.00

		

		



		10

		Supply and fixing of flanged adaptor for PVC  DN 75PN10

		item

		2.00

		

		



		11

		Supply and fixing of flat gascket CTCs DN65

		item

		2.00

		

		



		12

		Supply and fixing of nuts and bolts M16

		item

		16.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total of two chambers

		 

		 

		

		



		D.

		Construction of  simple  public taps

		 

		 

		 

		 



		1

		Site excavation to set out public tap (3.0m x3m x 0.5m)

		m³

		4.50

		

		



		2

		Construction of hard core pavement 2.4x2.4x0.1m

		m³

		1.09

		

		



		3

		Blinding concrete (2.4m x 2.4m, thickness= 0.05m)

		m³

		0.29

		

		



		4

		Reinforced concrete for base pavement (2m x 2mx0.1m) thickness= 0.1m)

		m³

		0.40

		

		



		5

		Elevation in burned bricks (1,2m*0.8m*0,8m)  

		m³

		0.77

		

		



		6

		Plastering thick=3,5cm 

		m2

		3.84

		

		



		7

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		4.00

		

		



		8

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		9

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		10

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		11

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		12

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		13

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		14

		supply and fixing of metallic cover (0.3*0..m)

		item

		1.00

		

		



		15

		drain construction

		lump sum

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/total of sixteen   public taps

		 

		 

		

		



		 

		Total

		 

		 

		

		



		IV. Extension to Rusera Village to Nzabonompa BF15



		1

		Excavation works for pipeline trench in various soils

		m3

		2,700.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		2,700.00

		

		



		3

		Supply and fixing of end cup DN75

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN75 PN10

		ml

		4,500.00

		

		



		 

		Total

		 

		 

		

		



		 

		Total amount for new works +VAT

		 

		 

		

		



		PART.2: REHABILITATION WORKS TO BE DONE ON MIGERA 1 WATER SUPPLY SYSTEM



		I. Rehabilitation of existing simple public tap



		1

		Plastering thick=3,5cm 

		m³

		0.14

		

		



		2

		Supply and fixing of HDPE pipe DN25 PN 10

		item

		2.00

		

		



		3

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		4

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		5

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		6

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		7

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		8

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		9

		Supply and fixing of of metallic cover (0.6*0.6m)

		item

		1.00

		

		



		10

		drain construction

		lump sum

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		S/total of fifteen

		 

		 

		

		



		II. Rehabilitation of water source collection chamber



		1

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.70

		

		



		2

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total of two collection collection chambers

		 

		 

		

		



		III. Rebilitation of existing manholes



		1

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		2

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total of sixteen manholes

		 

		 

		

		



		IV. Reconstruction of pipes support at outlet of source cachment area



		1

		Excavation for setting out retaining wall,the support of pipes (3.5*2*1m)

		m3

		7

		

		



		2

		Construction of retaining wall in stone masonry (3*2*0.5m)

		m3

		3

		

		



		3

		Supply and fixing of GS pipes for protection of existing source drain pipes DN150

		item

		2

		

		



		 

		Total

		 

		 

		

		



		V. Rehabilitation of existing reservoir 100m3



		1

		Internal Plastering (thickness=3.5cm)

		m2

		104.00

		

		



		2

		Painting by Sikalatex

		m2

		104.00

		

		



		3

		protection of washout valve in stone masonry (2*1.5*0.3m)

		m3

		0.90

		

		



		4

		Pavement (1*1.5*0.05m)

		m3

		0.05

		

		



		5

		supply and fixing of metallic cover (0.6*0.6m)

		item

		2.00

		

		



		 

		Total

		 

		 

		

		



		VI. Rehabilitation of existing reservoir 20m3



		1

		Interne plastering  (+ hydrofuge), thick = 15cm 

		m2

		35.00

		

		



		2

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		35.00

		

		



		3

		supply and fixing of metallic cover (0.6*0.6m)

		item

		2.00

		

		



		 

		S/total

		 

		 

		

		



		 

		total of two reservoirs

		 

		 

		

		



		VII. Rehabilitation of existing reservoir 40 m3



		1

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		75.00

		

		



		2

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		75.00

		

		



		3

		supply and fixing of metallic cover (0.6*0.6m)

		item

		2.00

		

		



		 

		Total

		 

		 

		

		



		VIII. Rehabilitation of existing reservoir 50 m3



		1

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		84.00

		

		



		2

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		84.00

		

		



		3

		supply and fixing of metallic cover (0.6*0.6m)

		item

		2.00

		

		



		 

		Total

		 

		 

		

		



		 

		Total amount for Rehabilitation works+VAT

		 

		 

		

		



		TOTAL  AMOUNT FOR MIGERA1 +VAT

		



		MIGERA2 WATER SUPPLY SYSTEM



		PART.1: ESTIMATED BILL OF QUANTITIES OF NEW WORKS TO BE DONE FOR MIGERA 2 WATER SUPPLY SYSTEM



		 

		Description

		Unit

		Quantity

		Unit Price (Rfr)

		Total price(Rfr)



		I. PRELIMINARY WORKS



		 

		Site Installation and drawings and installation of chlorination unit on collection reservoir

		 

		 

		 

		 



		1

		Installation and site closing at the end of works, including the transport of materials and equipment necessary to perform works

		lump sum

		1.00

		

		



		2

		Preparation of drawings and plans to perform works execution, and preparation of as built drawings at the end of works

		lump sum

		1.00

		

		



		3

		Pressure test for the pipeline including disinfection and quality test of springs after the catchment to assure the desired quality of water

		lump sum

		1.00

		

		



		4

		0.5m3 chlorination unit plus the required connection including dosing system

		item

		1

		

		



		 

		Total

		 

		 

		 

		



		II.  PIPELINE,CONNECTION  BETWEEN MIGERA 1  COLLECTION CHAMBER AND MIGERA 2 COLLECTION RESERVOIR 



		A

		Connection of the pipe to Migera1 collection chamber including construction of connection chamber(1.2x1.2x1.2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		9

		Supply and fixing of triple flanged pipe DN40 PN10

		item

		1.00

		

		



		10

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		11

		Supply and fixing of adaptor for PVC DN50

		item

		1.00

		

		



		12

		Supply and fixing of flat gascket CTCs DN40

		item

		4.00

		

		



		13

		Supply and fixing of nuts and bolts M16

		item

		16.00

		

		



		14

		Supply and fixing of strainer DN40

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		B. Pipeline, connection between water Migera1 collection chamber and  Migera 2  collection reservoir



		1

		Excavation works for pipeline trench in various soils

		m3

		475.92

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		475.92

		

		



		3

		Supply and laying of PVC pips DN50 PN10

		ml

		661.00

		

		



		 

		S/total

		 

		 

		 

		



		C. Connection of pipeline to Migera2 collection reservoir



		1

		Supply and fixing of Adaptor for PVC DN50 PN10

		item

		1.00

		

		



		2

		Supply and fixing of GS pipe  DN40 PN10

		item

		1.00

		

		



		3

		Supply and fixing of GS elbow DN40 

		item

		2.00

		

		



		 

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		 

		Supply and fixing of flat gasket DN40 

		item

		6.00

		

		



		 

		Supply and fixing of nuts and bolts 

		item

		24.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		III. REINFORCEMENT OF EXISTING PART OF MIGERA2 MAIN PIPE DN50 BY PVC PIPE DN63



		A. 

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		982.80

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		982.80

		

		



		3

		Supply and fixing of end cup DN63

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN63 PN10

		ml

		1,638.00

		

		



		 

		S/total

		 

		 

		

		



		B. 

		Accessories

		 

		 

		 

		 



		 

		New screwed clamp to fixed on Migera2  water supply system

		 

		 

		 

		 



		1

		Supply and fixing of screwed clamp for PVC DN50*1'' PN16

		item

		2.00

		

		



		2

		Supply and fixing of screwed clamp for PVC DN63*1'' PN16

		item

		4.00

		

		



		3

		Supply and fixing of screwed clamp for PVC DN90*1'' PN16

		item

		1.00

		

		



		 

		N1washout 

		 

		 

		

		



		4

		Supply and fixing of flanged valve DN50 PN10

		item

		2.00

		

		



		5

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		6

		Supply and fixing of  flanged reduced Tee  DN50X40 PN10

		item

		1.00

		

		



		7

		Supply and fixing of flat gascket  DN50

		item

		4.00

		

		



		8

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		9

		Supply and fixing of nuts and Bolts M 16

		item

		32.00

		

		



		10

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		2.00

		

		



		11

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		 

		N3 distribution 

		 

		 

		 

		 



		12

		Supply and fixing of flanged valve DN50 PN10

		item

		2.00

		

		



		13

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		14

		Supply and fixing of  flanged reduced Tee  DN50X40 PN10

		item

		1.00

		

		



		15

		Supply and fixing of flat gascket  DN50

		item

		4.00

		

		



		16

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		17

		Supply and fixing of nuts and Bolts M 16

		item

		32.00

		

		



		18

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		2.00

		

		



		19

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		 

		N2 air valve

		 

		 

		

		



		20

		Supply and fixing of  air valve DN40 PN10

		item

		1.00

		

		



		21

		Supply and fixing of  flanged reduced Tee GS DN50X40 PN10

		item

		1.00

		

		



		22

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		23

		Supply and fixing of flat gascket  DN40

		item

		1.00

		

		



		24

		Supply and fixing of nuts and Bolts M 16

		item

		12.00

		

		



		25

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		2.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total 

		 

		 

		

		



		 

		S/total of three manholes

		 

		 

		

		



		D.

		Construction of  simple  public tap for all on Migera2 Water Supply System

		 

		 

		 

		 



		1

		Site excavation to set out public tap (3.0m x3m x 0.5m)

		m³

		4.50

		

		



		2

		Construction of hard core pavement 2.4x2.4x0.1m

		m³

		1.09

		

		



		3

		Blinding concrete (2.4m x 2.4m, thickness= 0.05m)

		m³

		0.29

		

		



		4

		Reinforced concrete for base pavement (2m x 2mx0.1m) thickness= 0.1m)

		m³

		0.40

		

		



		5

		Elevation in burned bricks (1,2m*0.8m*0,8m)  

		m³

		0.77

		

		



		6

		Plastering thick=3,5cm 

		m2

		3.84

		

		



		7

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		4.00

		

		



		8

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		9

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		10

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		11

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		12

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		13

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		14

		supply and fixing of metallic cover (0.3*0..m)

		item

		1.00

		

		



		15

		drain construction

		lump sum

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/Total of seven simple  public taps

		 

		 

		 

		



		 

		Total 

		 

		 

		 

		



		IV. EXTENSION TO GASARABWAYI VILLAGE



		1

		Excavation works for pipeline trench in various soils

		m3

		555.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		555.00

		

		



		3

		Supply and fixing of end cup DN50 PN16

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN50 PN10

		ml

		925.00

		

		



		 

		Total

		 

		 

		

		



		 

		Total amount for new works +VAT

		 

		 

		

		



		PART.2: REHABILITATION WORKS TO BE DONE ON MIGERA 2 WATER SUPPLY SYSTEM



		I. Rehabilitation of existing simple public taps



		1

		Plastering thick=3,5cm 

		m³

		0.14

		

		



		2

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		2.00

		

		



		3

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		4

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		5

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		6

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		7

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		8

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		9

		drain construction

		lump sum

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		total of ten simple public taps

		 

		 

		 

		



		II. Rehabilitation of existing manholes



		1

		Interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		2

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total

		 

		 

		 

		



		 

		total of nine manholes

		 

		 

		 

		



		III. Rehabilitation of existing reservoir 50 m3



		1

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		84.00

		

		



		2

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		84.00

		

		



		 

		total

		 

		 

		

		



		 

		Total amount for Rehabilitation works+VAT

		 

		 

		

		



		TOTAL  AMOUNT FOR MIGERA 2 +VAT

		





		RWAZANA  WATER SUPPLY SYSTEM



		PRT.1: ESTIMATED BILL OF QUANTITIES OF NEW WORKS TO BE DONE ON RWAZANA WATER SUPPLY SYSTEM



		 

		Description

		Unit

		Quantity

		Unit Price (Rfr)

		Total price(Rfr)



		I. PRELIMINARY WORKS



		 

		Site Installation and drawings

		 

		 

		 

		 



		1

		Installation and site closing at the end of works, including the transport of materials and equipment necessary to perform works

		lump sum

		1.00

		

		



		2

		Preparation of drawings and plans to perform works execution, and preparation of as built drawings at the end of works

		lump sum

		1.00

		

		



		3

		Pressure test for the pipeline including disinfection and quality test of springs after the catchment to assure the desired quality of water

		lump sum

		1.00

		

		



		 

		Total

		 

		 

		 

		



		I. Replacement of existing party of Rwazana main pipe DN32



		1

		Excavation works for pipeline trench in various soils

		m3

		525.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		525.00

		

		



		3

		Supply and laying of PVC pipes DN75 PN10

		ml

		875.00

		

		



		 

		total

		 

		 

		

		



		II. Connection of existing 10m3



		A.

		Connection of reservoir

		 

		 

		 

		 



		1

		Supply and fixing of flanged gate valve D 65 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flat gascket CTC (plat) DN 65

		item

		10.00

		

		



		3

		Supply and fixing of f Bolts and nuts M16

		item

		120.00

		

		



		4

		Supply and fixing of flanged elbow DN65 PN10

		item

		1.00

		

		



		5

		Supply and fixing of PVC elbow DN75 PN10

		item

		5.00

		

		



		6

		Supply and fixing of flanged Tee DN65 PN10

		item

		1.00

		

		



		7

		Supply and fixing of Adaptor for PVC DN75

		item

		2.00

		

		



		8

		Supply and fixing of Strainer DN65

		item

		1.00

		

		



		9

		Supply and fixing triple flanged pipe DN65

		item

		3.00

		

		



		10

		Supply and fixing of metallic cover(0.6x0.6)

		item

		1.00

		

		



		11

		Supply and fixing of steel pipe DN65 PN10

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Construction of connection chamber 2X1,5X1,5m

		 

		 

		 

		 



		1

		Excavated pit of 1,5m depth for setting out of  manholes

		m3

		8.21

		

		



		2

		Blinding concrete dosage 200 kg/m3

		m3

		0.50

		

		



		3

		mass Concrete for the base floor with wire-mesh  slab, th=15cm (dosage250 kg/m3)

		m3

		0.68

		

		



		4

		Elevation in cement block

		m3

		2.03

		

		



		5

		Concrete for the cover slab,th=15cm (dosage 350 kg/m³)

		m3

		0.68

		

		



		6

		Hardcore below ground floor

		m3

		0.45

		

		



		7

		Solid & anchoring mass with a proportioning of 350kg/m3

		m3

		0.30

		

		



		8

		Putting in place the metallic cover of 60mmx60mm. The sheet should have a thickness of 3mm.

		item

		1.00

		

		



		9

		Drains of water from the structure

		item

		2.00

		

		



		 

		Sub/total

		 

		 

		

		



		 

		total

		 

		 

		

		



		III. Rwazana Water source Catchment (1.5 l/s)



		A.

		Water source Catchment

		 

		 

		 

		 



		1

		Catchment area clearing, cutting trees and stumps,development and fencing the catchment area

		lump sum

		1.00

		

		



		2

		Trench excavation for water source drainage (12m x1m x 1.5m) 

		m³

		18.00

		

		



		3

		Supply and laying of screened  PVC pipes DN 110 PN10

		item

		3.00

		

		



		4

		Supply and laying of gravel for water source filtration  (12x0.7x0.4m)

		m³

		3.36

		

		



		5

		Supply and laying of sheeting for water source protection

		item

		2.00

		

		



		6

		Supply and laying of clay to avoid water   source pollution (12x0.8x0.3m)

		m³

		2.88

		

		



		7

		Backfilling and compaction after laying of clay (12x1x0.8m)

		m³

		9.60

		

		



		8

		Reinforced concrete for water source thrust block (3x0.2x1.5m)

		m³

		0.90

		

		



		 

		S/total 

		 

		 

		

		



		B.

		Water Source Collection Chamber (3x2x2.1m)

		 

		 

		 

		 



		1

		Excavation (4.6x3.6x2.1m)

		m3

		34.78

		

		



		2

		Hardcore (3.7x2.6x0.1m)

		m3

		0.96

		

		



		3

		Blinding concrete (3.7x2.6x0.1m)

		m3

		0.96

		

		



		4

		Reinforced concrete for baseslab (3.7x2.6x0.2m)

		m3

		1.92

		

		



		5

		Elevation in reinforced concrete

		m3

		6.00

		

		



		6

		Reinforced concrete for top slab (3.7x2.6x0.2m)

		m3

		1.92

		

		



		7

		internal plastering (+ hydrofuge), thickness.

		m3

		0.11

		

		



		8

		Stainless Internal Ladder

		item

		1.00

		

		



		C.

		connection of collection chamber

		 

		 

		

		



		1

		Supply and fixing of flanged gate valve D 65 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flat gascket CTC (plat) DN 65

		item

		10.00

		

		



		3

		Supply and fixing of f Bolts and nuts M16

		item

		120.00

		

		



		4

		Supply and fixing of flanged elbow DN65 PN10

		item

		1.00

		

		



		5

		Supply and fixing of PVC elbow DN75 PN10

		item

		5.00

		

		



		6

		Supply and fixing of flanged Tee DN65 PN10

		item

		1.00

		

		



		7

		Supply and fixing of Adaptor for PVC DN75

		item

		2.00

		

		



		8

		Supply and fixing of Strainer DN65

		item

		1.00

		

		



		9

		Supply and fixing triple flanged pipe DN65

		item

		3.00

		

		



		10

		Supply and fixing of metallic cover(0.6x0.6)

		item

		1.00

		

		



		11

		Supply and fixing of steel pipe DN65 PN10

		item

		1.00

		

		



		D.

		0.5m3 chlorination unit plus the required connection including dosing system

		item

		1

		

		



		 

		S/total

		 

		 

		

		



		 

		total

		 

		 

		 

		



		IV. Connection between water source collection chamber and collection reservoir 30m3 



		A.

		Connection pipeline

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		144.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		144.00

		

		



		3

		Supply and laying of PVC pips DN75 PN10

		item

		200.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Connection of existing collection reservoir

		 

		 

		 

		 



		1

		Supply and fixing of pipes (GS DN65 PN10)

		item

		3.00

		

		



		2

		Supply and fixing of pipes (PVC DN75 PN10)

		item

		2.00

		

		



		3

		Supply and fixing of flanged elbow( GS DN65 PN10)

		item

		4.00

		

		



		4

		Supply and fixing of flanged valves DN65 PN10

		item

		3.00

		

		



		5

		Supply and fixing of  flanged Tee GS DN65 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flat gascket  DN65

		item

		23.00

		

		



		7

		Supply and fixing of nuts and Bolts M 16

		item

		184.00

		

		



		8

		Supply and fixing of floating Valve DN65 PN10

		item

		1.00

		

		



		9

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		10

		Supply and fixing of internal ladder

		item

		1.00

		

		



		11

		Supply and fixing of externe Ladder

		item

		1.00

		

		



		12

		Supply and fixing of meter DN65 PN10

		item

		1.00

		

		



		13

		Supply and fixing of triple flanged pipe DN 65 PN10

		item

		4.00

		

		



		14

		Supply and fixing of PVC Adaptor DN75 PN10

		item

		3.00

		

		



		15

		Supply and fixing of trainer DN65

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of connection chamber 2X1,5X1,5m

		 

		 

		 

		 



		1

		Excavated pit of 1,5m depth for setting out of  manholes

		m3

		8.21

		

		



		2

		Blinding concrete dosage 200 kg/m3

		m3

		0.50

		

		



		3

		mass Concrete for the base floor with wire-mesh  slab, th=15cm (dosage250 kg/m3)

		m3

		0.68

		

		



		4

		Elevation in cement block

		m3

		2.03

		

		



		5

		Concrete for the cover slab,th=15cm (dosage 350 kg/m³)

		m3

		0.68

		

		



		6

		Hardcore below ground floor

		m3

		0.45

		

		



		7

		Solid & anchoring mass with a proportioning of 350kg/m3

		m3

		0.30

		

		



		8

		Putting in place the metallic cover of 60mmx60mm. The sheet should have a thickness of 3mm.

		item

		1.00

		

		



		9

		Drains of water from the structure

		item

		2.00

		

		



		 

		Sub/total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		V. Construction of main pipeline from collection reservoir 30m3 to proposed distribution reservoir 50m3 near existing reservoir 10m3



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		2,700.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		2,700.00

		

		



		3

		Supply and laying of PVC pips DN75 PN10

		item

		4,500.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Supply and fixing of accessories

		 

		 

		 

		 



		 

		New screwed clamp to be fixed on Rwazana water supply system

		 

		 

		 

		 



		1

		Supply and fixing of screwed clamp for PVC DN75*1'' PN16

		item

		8.00

		

		



		 

		N1 washout

		 

		 

		

		



		2

		Supply and fixing of flanged valve DN65 PN10

		item

		2.00

		

		



		3

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		4

		Supply and fixing of  flanged reduced Tee GS DN65 50 PN10

		item

		1.00

		

		



		5

		Supply and fixing of flat gascket  DN65

		item

		4.00

		

		



		6

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		7

		Supply and fixing of nuts and Bolts M 16

		item

		36.00

		

		



		8

		Supply and fixing of adaptor for PVC DN75PN10

		item

		2.00

		

		



		9

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		VI. Construction of 50m3 new reservoir near the existing 10m3 reservoir 



		A.

		Earth works

		 



		1

		Excavation and evacuation of loose ground for  setting out the reservoir, 30 depth.

		m3

		108.00

		

		



		2

		Excavation and evacuation of hard ground for setting out of reservoir.

		m3

		7.00

		

		



		3

		Excavation and evacuation of the excess earthworks.

		m3

		87.00

		

		



		4

		Approved, compacted Backfilling soil(murram) all around reservoir 

		m3

		18.00

		

		



		 

		Sub/total

		 

		 

		

		



		B.

		Reinforced concrete and concrete works

		 



		1

		Hardcore below ground floor

		m3

		10.00

		

		



		2

		Blinding concrete with a mixing proportion of 200kg/m3

		m3

		2.00

		

		



		3

		Reinforced concrete for floor slab(d=25cm) and concrete for the slope at the button of the reservoir,(t=15cm) with a mixing proportion of 350kg/m3

		m3

		7.00

		

		



		4

		Elevation of a vertical wall in reinforced concrete 350kg/m3.

		m3

		20.00

		

		



		5

		 Concrete for the upper slab of the reservoir (dosage 350kg/m3)

		m3

		4.50

		

		



		6

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		84.00

		

		



		7

		Protection of the cover slab with roofing, bitumen and gravel

		m2

		28.00

		

		



		8

		Realization of ?50mm pipes for the evacuation of rainwater from the top slab of the reservoir.

		m

		12.00

		

		



		9

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		84.00

		

		



		10

		External jointing using <<tylorien>>(dosage 400kg/m3)

		m2

		57.00

		

		



		 

		Sub/ total

		 

		 

		

		



		C.

		Connection of reservoir

		 

		 

		 

		 



		1

		Supply and fixing of pipes (GS DN65 PN10)

		item

		4.00

		

		



		2

		Supply and fixing of pipes (PVC DN75 PN10)

		item

		2.00

		

		



		3

		Supply and fixing of flanged elbow( GS DN65 PN10)

		item

		2.00

		

		



		4

		Supply and fixing of flanged valves DN65 PN10

		item

		4.00

		

		



		5

		Supply and fixing of  flanged Tee GS DN65 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flat gascket  DN65

		item

		6.00

		

		



		7

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		8

		Supply and fixing of floating Valve DN65 PN10

		item

		1.00

		

		



		9

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		10

		Supply and fixing of internal ladder

		item

		1.00

		

		



		11

		Supply and fixing of external Ladder

		item

		1.00

		

		



		12

		Supply and fixing of meter DN65 PN10

		item

		1.00

		

		



		13

		Supply and fixing of triple flanged pipe DN 65 PN10

		item

		5.00

		

		



		14

		Supply and fixing of PVC Adaptor DN75 PN10

		item

		4.00

		

		



		15

		Supply and fixing of trainer DN65

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		D.

		 MANHOLE INT.DIM 2X1.5X1.2

		 



		1

		Excavation pit of 1.2m depth for setting out of 2 manholes

		m3

		2.60

		

		



		2

		Blinding concrete dosage 200kg/m3

		m3

		0.30

		

		



		3

		Mass concrete for the floor with wire-mesh slab, th= 15cm(dosage 200kg/m3)

		m3

		0.80

		

		



		4

		Elevation in stones

		m3

		2.50

		

		



		5

		Concrete for the cover slab,th= 15cm (dosage 350kg/m3)

		m3

		0.40

		

		



		6

		Hardcore below ground floor

		m3

		0.50

		

		



		7

		Solid & anchoring mass with a proportioningof 350kg/m3

		m3

		0.20

		

		



		8

		Putting in place the metallic cover of  60cmx60 cm. The sheet should have a thickness of 3mm.

		item

		9.00

		

		



		9

		Spreading of grave stones around the reservoir.

		m2

		9.00

		

		



		10

		Polyethylene sheeting gauge 500 above hard core

		ml

		6.00

		

		



		 

		Sub/ total

		 

		 

		

		



		 

		Total reservoir 

		 

		 

		

		



		VII. Extension to Kabeza village from distribution reservoir 50M3



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		4,620.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		4,620.00

		

		



		3

		Supply and fixing of end cup DN75

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN75 PN10

		ml

		7,700.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Supply and fixing of accessories

		 

		 

		 

		 



		 

		N2 washout

		 

		 

		 

		 



		1

		Supply and fixing of flanged valve DN65 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		3

		Supply and fixing of  flanged reduced Tee GS DN65 50 PN10

		item

		1.00

		

		



		4

		Supply and fixing of flat gascket  DN65

		item

		4.00

		

		



		5

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		6

		Supply and fixing of nuts and Bolts M 16

		item

		36.00

		

		



		7

		Supply and fixing of adaptor for PVC DN75PN10

		item

		2.00

		

		



		8

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N3 washout

		 

		 

		

		



		9

		Supply and fixing of flanged valve DN65 PN10

		item

		2.00

		

		



		10

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		11

		Supply and fixing of  flanged reduced Tee GS DN65 50 PN10

		item

		1.00

		

		



		12

		Supply and fixing of flat gascket  DN65

		item

		4.00

		

		



		13

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		14

		Supply and fixing of nuts and Bolts M 16

		item

		36.00

		

		



		15

		Supply and fixing of adaptor for PVC DN75PN10

		item

		2.00

		

		



		16

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/Total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		VIII

		Construction of  eight simple  public taps

		 

		 

		 

		 



		1

		Site excavation to set out public tap (3.0m x3m x 0.5m)

		m³

		4.50

		

		



		2

		Construction of hard core pavement 2.4x2.4x0.1m

		m³

		1.09

		

		



		3

		Blinding concrete (2.4m x 2.4m, thickness= 0.05m)

		m³

		0.29

		

		



		4

		Reinforced concrete for base pavement (2m x 2mx0.1m) thickness= 0.1m)

		m³

		0.40

		

		



		5

		Elevation in burned bricks (1,2m*0.8m*0,8m)  

		m³

		0.77

		

		



		6

		Plastering thick=3,5cm 

		m2

		3.84

		

		



		7

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		4.00

		

		



		8

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		9

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		10

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		11

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		12

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		13

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		14

		supply and fixing of metallic cover (0.3*0..m)

		item

		1.00

		

		



		15

		drain construction

		lump sum

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		Total of eight simple public taps

		 

		 

		

		



		 

		Total amount for new works +VAT

		 

		 

		

		



		PART.2: REHABILITATION WORKS TO BE DONE ON RWAZANA WATER SUPPLY SYSTEM



		I. Rehabilitation of existing simple public tap



		1

		Plastering thick=3,5cm 

		m³

		0.14

		

		



		2

		Supply and fixing of HDPE DN25 PN 10

		item

		2.00

		

		



		3

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		4

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		5

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		6

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		7

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		8

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		9

		drain construction

		lump sum

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total of six simple public taps

		 

		 

		

		



		II. Rehabilitation of existing manholes



		1

		Interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		2

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		total of seven manholes

		 

		 

		

		



		III. Rehabilitation of existing reservoir 30 m3



		1

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		65.00

		

		



		2

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		65.00

		

		



		 

		total

		 

		 

		

		



		IV. Rehabilitation of existing reservoir10 m3



		1

		Internal coating using <<Sikalatex>> (barbotine de 3 couches)

		m2

		21.00

		

		



		2

		Internal plastering  of 3.5cm with water proof motar (mortiehydrofuge) 500kg/m3

		m2

		21.00

		

		



		 

		total

		 

		 

		

		



		 

		Total amount for Rehabilitation works+VAT

		 

		 

		

		



		TOTAL  AMOUNT FOR RWAZANA+VAT

		





		MIGERA3 WATER SUPPLY SYSTEM-Phase I



		PART.1:  ESTIMATED BILL OF QUANTITIES OF NEW WORKS TO BE DONE FOR MIGERA3 WATER SUPPLY SYSTEM-Phase I



		 

		Description

		Unit

		Quantity

		Unit Price (Rfr)

		Total price(Rfr)



		I. PRELIMINARY WORKS



		 

		Site Installation and drawings

		 

		 

		 

		 



		1

		Installation and site closing at the end of works, including the transport of materials and equipment necessary to perform works

		lump sum

		1.00

		

		



		2

		Preparation of drawings and plans to perform works execution, and preparation of as built drawings at the end of works

		lump sum

		1.00

		

		



		3

		Pressure test for the pipeline including disinfection and quality test of springs after the catchment to assure the desired quality of water

		lump sum

		1.00

		

		



		 

		Total

		 

		 

		

		



		II. THE REHABILITATION AND PROTECTION OF EXISTING MIGERA3 SOURCE CATCHMENT 



		A.

		Fencing the catchment area

		 

		 

		 

		 



		1

		Site cleaning

		lump sum

		1.00

		

		



		2

		Plantation of the grass

		m2

		706.50

		

		



		3

		Boundary fence all around the catchment areas 

		ml

		94.20

		

		



		 

		S/total

		 

		 

		

		



		B.

		Rehabilitation of water source chamber

		 

		 

		

		



		1

		Interne coating with hydrofuge 500kg/m3  (thick 3,5cm)

		m³

		0.32

		

		



		2

		Interne watertighness  coating using <<Sikalatex>>

		m2

		9.00

		

		



		3

		Externe coating 500kg/m3

		m³

		0.32

		

		



		C.

		Connection of water source chamber

		 

		 

		

		



		1

		Supply and fixing of flanged gate Valve DN 150 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flat gascket DN 150

		item

		8.00

		

		



		3

		Supply and fixing of f Bolts and nuts M20

		item

		96.00

		

		



		4

		Supply and fixing of flanged elbow DN100 PN10

		item

		2.00

		

		



		5

		Supply and fixing of Adaptor for PVC DN160

		item

		2.00

		

		



		6

		Supply and fixing of trainer DN150

		item

		1.00

		

		



		7

		Supply and fixing triple flanged pipe DN150

		item

		2.00

		

		



		8

		Supply and fixing of metallic cover(0.6x0.6)

		item

		1.00

		

		



		9

		Galvanized steel DN100 PN10

		item

		1.00

		

		



		D.

		Construction of connection chamber (1,2*1,2*1,2m)

		 

		 

		

		



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		 

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/total 

		 

		 

		

		



		 

		total 

		 

		 

		

		



		III.Supply and laying  of pipes from  water sources  collection chamber to suction tank



		A.

		Excavation and pipe laying

		 

		 

		 

		 



		1

		 Trench excavation 50m (50*0.8*0.5m)

		m3

		20.00

		

		



		2

		 Trench backfilling 50m (50*0.8*0.5m)

		m3

		20.00

		

		



		B.

		Supply and laying  of pipes

		 

		 

		

		



		1

		Supply and laying of PVC pipes DN160 PN10

		ml

		24.00

		

		



		2

		lubricant

		kg

		0.50

		

		



		 

		total 

		 

		 

		

		



		IV. Construction of suction tank (120m3)



		A.

		Reinforced concrete and concrete works

		 

		 

		 

		 



		1

		Construction site excavation (12m x 12m x 3.14x2/4m)

		m³

		226.08

		

		



		2

		Hard core below foundation (10mx10mx3.14x 0.1/4m)

		m³

		7.85

		

		



		3

		Blinding concrete (9mx9mx3.14x 0.1/4m)

		m³

		7.85

		

		



		4

		Reinforced concrete for base slab (9.4mx9.4mx3.14 x0.2/4m);350kg/m3

		m³

		15.70

		

		



		5

		Elevation in reinforced concrete(9.4mx3.14x2mx0.2m)  ;350kg/m3

		m³

		11.81

		

		



		6

		Interne plastering  (+ hydrofuge), thick = 3cm 

		m³

		5.19

		

		



		7

		Interne tightness coat with sikaletex

		m2

		125.60

		

		



		8

		Reinforced concrete for top slab  (10mx10mx3.14 0.2m);350kg/m3 ;350kg/m3

		m³

		15.70

		

		



		9

		Supply and fixing of overflow and washout pipes in GS pipes DN100 PN10

		ml

		2.00

		

		



		B.

		Accessories

		 

		 

		 

		 



		1

		Supply and fixing of elbow ( GS DN100 PN 10)

		item

		2.00

		

		



		2

		Supply and fixing of Tee GS DN 100 PN10

		item

		1.00

		

		



		3

		Supply and fixing of flat gascket CTCs DN100

		item

		10.00

		

		



		4

		Supply and fixing of nuts and Bolts M 16

		item

		80.00

		

		



		5

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		6

		Supply and fixing of interne ladder

		item

		1.00

		

		



		7

		Supply and fixing of external ladder

		item

		1.00

		

		



		8

		Supply and fixing of Ventilation

		item

		2.00

		

		



		9

		Supply and fixing of GS triple flanged pipe DN 100 PN10

		item

		3.00

		

		



		10

		Supply and fixing of Adaptor for PVC DN110 PN10

		item

		1.00

		

		



		11

		Supply and fixing of pear water level DN100

		item

		1.00

		

		



		12

		Supply and laying of PVC pipes DN110 PN10

		item

		10.00

		

		



		13

		Supply and fixing of washout valve  DN100

		item

		1.00

		

		



		C.

		Construction of connection chamber 2X1,5X1,5m

		 

		 

		 

		 



		1

		Excavated pit of 1,5m depth for setting out of  manholes

		m3

		8.21

		

		



		2

		Blinding concrete dosage 200 kg/m3

		m3

		0.50

		

		



		3

		mass Concrete for the base floor with wire-mesh  slab, th=15cm (dosage250 kg/m3)

		m3

		0.68

		

		



		4

		Elevation in cement block

		m3

		2.03

		

		



		5

		Concrete for the cover slab,th=15cm (dosage 350 kg/m³)

		m3

		0.68

		

		



		6

		Hardcore below ground floor

		m3

		0.45

		

		



		7

		Solid & anchoring mass with a proportioning of 350kg/m3

		m3

		0.30

		

		



		8

		Putting in place the metallic cover of 60mmx60mm. The sheet should have a thickness of 3mm.

		item

		1.00

		

		



		9

		Drains of water from the structure

		item

		2.00

		

		



		D.

		0.5m3Chlorination unit plus the required connection including dosing system

		item

		1.00

		

		



		 

		Total

		 

		 

		

		



		V. Construction of Pumping House



		A.

		Sub-structures (all-provisional)

		 

		 

		 

		 



		1

		Clear designated areas of site , fill with selected soil

		m2

		24.00

		

		



		2

		Clear site of all rocks, trees,pick up roots and disposes appropriate

		m2

		80.00

		

		



		3

		Blinding under foundations and bases,  thickness 50 mm ,mix 200 kg/m3

		m2

		6.00

		

		



		 

		Sub/total

		 

		 

		

		



		B.

		Super-structures (all-provisional)

		 

		 

		 

		 



		1

		Foundation in strip stones, mix400kg/m3

		m3

		6.00

		

		



		2

		Ground beam above the foundation, mix 350kg/m3

		m3

		1.20

		

		



		3

		Hardcore below ground floor of 100mm

		m3

		4.00

		

		



		4

		Pavement ground  slab of 200mm with wire mesh6x6

		m3

		5.00

		

		



		5

		Polyethylene sheeting gauge 500 above hard core

		m2

		44.00

		

		



		6

		Elevation in Ruliba bricks/ walling, width 200 mm

		m3

		19.00

		

		



		7

		Two raft foundation of pumps 2x1m in reinforced concrete 400 kg/m3

		m3

		2.00

		

		



		8

		Louvered /concrete block wall, 200mm

		m3

		4.00

		

		



		9

		Reinforced concrete for columns and base

		m3

		2.00

		

		



		10

		provision of access drain with removable slabs of 300x300x10mm

		m2

		3.00

		

		



		11

		Lintels reinforced with four 10mm mild steel bars, size 200x100mm

		m3

		1.30

		

		



		 

		Sub/total

		 

		 

		

		



		C.

		Floor Finishes

		 

		 

		 

		 



		1

		skirting Finishes

		ml

		32.00

		

		



		2

		Polished Granito floor tiles reference "Articolo-Vega 36 M" or equal and approved, 300x300x10mm to architect's color and patterns to granito floor  tiles fixed with approved adhesive and  pointed with colored cement, including 100mm high skirting

		m2

		18.00

		

		



		 

		Sub/total

		 

		 

		

		



		D.

		Windows and Doors

		 

		 

		 

		 



		1

		Plain metallic door(overall size2100X900mm)

		item

		1.00

		

		



		2

		Metallic glassed windows(overall size 1200X900mm) of 6mm thick

		item

		2.00

		

		



		3

		Curtain windows of 2000x1000mm and 12mm glass thick and sound proof approved by engineer

		item

		1.00

		

		



		4

		Prepare and apply one coat anti- rust primer and three coats gloss oil paint to metal doors and gutters  with approved color.

		m2

		10.00

		

		



		5

		Aeration windows with mosquito net of 1000x50mm

		item

		4.00

		

		



		 

		Sub-total

		 

		 

		

		



		E.

		Roofing and Rain Water Disposal

		 

		 

		 

		 



		1

		Metallic Trusses of 75x75

		ml

		50.00

		

		



		2

		75x50mm Batterns /Purlins 

		ml

		58.00

		

		



		3

		Tile profile roofing’s tiles (28BG) blue in color

		m2

		55.00

		

		



		4

		150x1.5mm mild steel plate box gutter kicked with 50mm upper section and 100mm lower section

		ml

		11.00

		

		



		5

		75mm PVC downpipe in concrete column including 

		ml

		8.00

		

		



		6

		Construction of drain all around the building with soak pith of 5m depth filled with hardcore

		m3

		5.00

		

		



		 

		Sub/total

		 

		 

		

		



		 

		total

		 

		 

		

		



		VI. Supply and installation of electromecanical party



		1

		Supply and installation of generator 

		item

		1.00

		 

		 



		2

		Supply and installation of motorpumps2

		item

		2.00

		

		



		

		Total head of 130 m

		 

		 

		 

		 



		

		flow rate up to 40 m 3 per hour

		 

		 

		 

		 



		

		suction lift up to 7 m

		 

		 

		 

		 



		

		working hours : 20 hrs per day

		 

		 

		 

		 



		3

		Supply and installation of electrical  control panel for two motors of 25 kw each

		lump sum

		1.00

		

		



		4

		Assembly, welding and re-pipes in good condition

		lump sum

		1.00

		

		



		5

		supply and fixing of GS pipes DN 100 PN 16

		item

		4.00

		

		



		6

		supply and fixing of GS flanged elbow DN 100 PN 16

		item

		20.00

		

		



		7

		Supply and fixing of strainer DN100 PN16

		item

		1.00

		

		



		8

		supply and fixing of GS flanged equal tee DN 100 PN16

		item

		5.00

		

		



		9

		supply and fixing of GS flanged valve DN 100 PN 16

		item

		4.00

		

		



		10

		supply and fixing of flanged GS reduced corner according to the pump section diameter PN16

		item

		4.00

		

		



		11

		supply and fixing of manometer 16 bars

		item

		2.00

		

		



		12

		supply and fixing of water meter DN 100 PN 16

		item

		2.00

		

		



		13

		supply and fixing of non return valve DN 100 PN 16

		item

		2.00

		

		



		14

		supply and fixing of flat gascket CTCs DN 100

		item

		47.00

		

		



		15

		supply and fixing of bolts and nuts M 16

		item

		376.00

		

		



		16

		supply and fixing of "purgeur"

		item

		2.00

		

		



		17

		supply and fixing of a water hammer tank plus accessories and installation

		item

		1.00

		

		



		 

		total

		 

		 

		

		



		VII. Construction of boundary fence all around the pumping station



		1

		Trench excavation for strip foundation

		m3

		24.00

		

		



		2

		Foundation in strip stones  for construction of boundary fence

		m3

		14.40

		

		



		3

		Blinding concrete below foundation mix to 200kg/m3

		m3

		2.40

		

		



		4

		Reveling concrete above strip foundation 

		m2

		1.20

		

		



		5

		Plantation of the grass all around the pumping station

		m2

		240.00

		

		



		6

		Boundary fence (according to architectural details) in wire mesh and metallic tubes of 4m distance

		ml

		80.00

		

		



		7

		Access/entrance  door (3x2.4m)

		item

		1.00

		

		



		8

		Reinforced concrete with a mixing proportion of 300kg/m3 for footings and columns  fence

		m3

		0.96

		

		



		 

		Total

		 

		 

		

		



		VIII.Construction of delivery pipeline



		1

		Excavation works for pipeline trench in various soils

		m3

		692.64

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		692.64

		

		



		3

		Supply and laying of PVC pipes DN110PN16

		ml

		668.00

		

		



		4

		Supply and laying of PVC pipes DN110 PN10

		ml

		294.00

		

		



		5

		Supply and laying of PVC elbow DN 110 PN16

		item

		2.00

		

		



		6

		Construction of thrustblock in concrete 

		m3

		0.25

		

		



		 

		Total

		 

		 

		

		



		IX Construction of reservoir 120m3 (Dim. int. = 7.2m, hi = 4m, thick= 0.25m)



		A. 

		Earth works



		1

		Ground excavation (9.7x9.7x3.14x1.5/4)

		m3

		110.00

		

		



		2

		Compaction around Reservoir

		m3

		49.00

		

		



		 

		S/total

		 

		 

		

		



		B. 

		Reinforced and non reinforced concrete works

		 

		 

		 

		 



		1

		Hardcore below reservoir(7.7x7.7x3.14x0.1/4)m3

		m3

		4.65

		

		



		2

		Blinding concrete(7.7x7.7x3.14x0.1/4)m3

		m3

		4.65

		

		



		3

		Reinforced concrete for base slab(7.7x7.7x3.14x0.2/4)m3

		m3

		9.31

		

		



		4

		Elevation in reinforced concrete (7.4x3.14x0.2x4)m3

		m3

		18.59

		

		



		5

		Reinforced concrete for Column to support two beams (0.3x0.3x4)m3

		m3

		0.36

		

		



		6

		Reinforced concrete for 2 Beams to support top slab (0.2x7.2x0.3x2)m3

		m3

		0.86

		

		



		7

		Reinforced concrete for top Slab (7.7x7.7x3.14x0.2/4)

		m3

		9.31

		

		



		8

		Internal Plastering (thickness=0.05m)

		m3

		2.00

		

		



		9

		Painting by Sikalatex

		m2

		104.00

		

		



		10

		Supply and put in place gravel around Reservoir

		m3

		1.50

		

		



		11

		Pit for Rain water evacuation

		lump sum

		1.00

		

		



		12

		Drain around reservoir in stone masonry

		lump sum

		1.00

		

		



		 

		S/total

		 

		 

		 

		



		C.

		Supply and fixing of accessories

		 

		 

		 

		



		1

		Supply and fixing of pipes (GS DN100 PN10)

		item

		3.00

		

		



		2

		Supply and fixing of pipes (PVC DN100 PN10)

		item

		2.00

		

		



		3

		Supply and fixing of flanged elbow( GS DN 100 PN10)

		item

		4.00

		

		



		4

		Supply and fixing of flanged valves DN100 PN10

		item

		3.00

		

		



		5

		Supply and fixing of flanged valves DN150 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flanged valves DN50 PN10

		item

		1.00

		

		



		7

		Supply and fixing of  flanged Tee GS DN100 PN10

		item

		1.00

		

		



		8

		Supply and fixing of flat gascket CTCs DN100 

		item

		23.00

		

		



		9

		Supply and fixing of flat gascket  DN50

		item

		3.00

		

		



		10

		Supply and fixing of nuts and Bolts M 16

		item

		156.00

		

		



		11

		Supply and fixing of floating Valve DN100 PN10

		item

		1.00

		

		



		12

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		13

		Supply and fixing of internal ladder

		item

		1.00

		

		



		14

		Supply and fixing of external Ladder

		item

		1.00

		

		



		15

		Supply and fixing of meter DN100 PN10

		item

		1.00

		

		



		16

		Supply and fixing of meter DN150 PN10

		item

		1.00

		

		



		17

		Supply and fixing of meter DN50PN10

		item

		1.00

		

		



		18

		Supply and fixing of Ventilation

		item

		2.00

		

		



		19

		Supply and fixing of level indicator

		item

		1.00

		

		



		20

		Supply and fixing of triple flanged pipe DN 150 PN10

		item

		1.00

		

		



		21

		Supply and fixing of triple flanged pipe DN 100 PN10

		item

		4.00

		

		



		22

		Supply and fixing of triple flanged pipe DN 50 PN10

		item

		1.00

		

		



		23

		Supply and fixing of PVC Adaptor DN110 PN10

		item

		3.00

		

		



		24

		Supply and fixing of PVC Adaptor DN160 PN10

		item

		1.00

		

		



		25

		Supply and fixing of PVC Adaptor DN63 PN10

		item

		1.00

		

		



		26

		Supply and fixing of trainer DN150

		item

		1.00

		

		



		27

		Supply and fixing of trainer DN50

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		D.

		Reservoir connection chamber(2x1.8x1.5m)

		 

		 

		 

		 



		1

		Excavation (3.6x3.6x1.5m)

		m3

		19.44

		

		



		2

		Hard core (2.6x2.6x0.1m)

		m3

		0.68

		

		



		3

		Blinding concrete (2.6x2.6x0.1m)

		m3

		0.68

		

		



		4

		Reinforced concrete for baseslab (2.1x2.1x0.2m)

		m3

		0.88

		

		



		5

		Elevation in stone masonry

		m3

		4.00

		

		



		6

		Reinforced concrete for top slab (2.1x2.1x0.2m)

		m3

		0.88

		

		



		7

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		8

		Internal Ladder

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		total

		 

		 

		

		



		X. Construction of boundary fence all around the service reservoir



		2

		Trench excavation for strip foundation

		m3

		24.00

		

		



		2

		Foundation in strip stones  for construction of boundary fence

		m3

		14.40

		

		



		3

		Blinding concrete below foundation mix to 200kg/m3

		m3

		2.40

		

		



		4

		Reveling concrete above strip foundation 

		m2

		1.20

		

		



		5

		Plantation of the grass all around the pumping station

		m2

		240.00

		

		



		6

		Boundary fence (according to architectural details) in wire mesh and metallic tubes of 4m distance

		ml

		80.00

		

		



		7

		Access/entrance  door (3x2.4m)

		item

		1.00

		

		



		8

		Reinforced concrete with a mixing proportion of 300kg/m3 for footings and columns  fence

		m3

		0.96

		

		



		 

		Total

		 

		 

		

		



		XI. Migera3 transportation pipeline from Gihingasevice reservoir to Rwinkwavu Distributions reservoirs 



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		6,792.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		6,792.00

		

		



		3

		Supply and laying of PVC pipes DN160 PN10

		ml

		6,325.00

		

		



		4

		Supply and laying of PVC pipes DN160 PN16

		ml

		750.00

		

		



		 

		S/total

		 

		 

		

		



		B. 

		Supply and fixing of accessories

		 

		 

		

		



		 

		New screwed clamp to be fixed on Migera3 water supply system

		 

		 

		 

		 



		1

		Supply and fixing of screwed clamp for PVC DN50*1'' PN16

		item

		16.00

		

		



		2

		Supply and fixing of screwed clamp for PVC DN63*1'' PN16

		item

		11.00

		

		



		3

		Supply and fixing of screwed clamp for PVC DN75*1'' PN16

		item

		2.00

		

		



		4

		Supply and fixing of screwed clamp for PVC DN90*1'' PN16

		item

		2.00

		

		



		5

		Supply and fixing of screwed clamp for PVC DN110*1'' PN16

		item

		6.00

		

		



		6

		Supply and fixing of screwed clamp for PVC DN160*1'' PN16

		item

		3.00

		

		



		 

		N3 distribution

		 

		 

		

		



		7

		Supply and fixing of flanged valve DN150 PN10

		item

		2.00

		

		



		8

		Supply and fixing of flanged valve DN100 PN10

		item

		1.00

		

		



		9

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		10

		Supply and fixing of  flanged reduced Tee GS DN150X100 PN10

		item

		1.00

		

		



		11

		Supply and fixing of  flanged reduced Tee GS DN150X50 PN10

		item

		1.00

		

		



		12

		Supply and fixing of flat gascket  DN150

		item

		5.00

		

		



		13

		Supply and fixing of flat gascket  DN100

		item

		2.00

		

		



		14

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		15

		Supply and fixing of nuts and Bolts M 16

		item

		20.00

		

		



		16

		Supply and fixing of nuts and Bolts M 20X100

		item

		60.00

		

		



		17

		Supply and fixing of adaptor for PVC DN160 PN10

		item

		2.00

		

		



		18

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		1.00

		

		



		19

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		1.00

		

		



		 

		N12 washout 

		 

		 

		

		



		20

		Supply and fixing of flanged valve DN150 PN16

		item

		2.00

		

		



		21

		Supply and fixing of flanged valve DN50 PN16

		item

		1.00

		

		



		22

		Supply and fixing of  flanged reduced Tee GS DN150X50 PN16

		item

		1.00

		

		



		23

		Supply and fixing of flat gascket  DN150

		item

		4.00

		

		



		24

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		25

		Supply and fixing of nuts and Bolts M 16

		item

		8.00

		

		



		26

		Supply and fixing of nuts and Bolts M 20X100

		item

		48.00

		

		



		27

		Supply and fixing of adaptor for PVC DN160 PN16

		item

		2.00

		

		



		28

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N7 distribution 

		 

		 

		

		



		29

		Supply and fixing of flanged valve DN150 PN10

		item

		2.00

		

		



		30

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		31

		Supply and fixing of  flanged reduced Tee GS DN150X50 PN10

		item

		1.00

		

		



		32

		Supply and fixing of flat gascket  DN150

		item

		4.00

		

		



		33

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		34

		Supply and fixing of nuts and Bolts M 16

		item

		8.00

		

		



		35

		Supply and fixing of nuts and Bolts M 20X100

		item

		48.00

		

		



		36

		Supply and fixing of adaptor for PVC DN160 PN10

		item

		2.00

		

		



		37

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		1.00

		

		



		 

		N13 air valve

		 

		 

		 

		 



		38

		Supply and fixing of  air valve DN50 PN10

		item

		1.00

		

		



		39

		Supply and fixing of  flanged reduced Tee GS DN150X50 PN10

		item

		1.00

		

		



		40

		Supply and fixing of flat gascket  DN150

		item

		2.00

		

		



		41

		Supply and fixing of flat gascket  DN50

		item

		1.00

		

		



		42

		Supply and fixing of nuts and Bolts M 16

		item

		4.00

		

		



		43

		Supply and fixing of nuts and Bolts M 20X100

		item

		24.00

		

		



		44

		Supply and fixing of adaptor for PVC DN160 PN10

		item

		2.00

		

		



		 

		N14

		 

		 

		

		



		45

		Supply and fixing of flanged valve DN150 PN10

		item

		2.00

		

		



		46

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		47

		Supply and fixing of  flanged reduced Tee GS DN150X50 PN10

		item

		1.00

		

		



		48

		Supply and fixing of flat gascket  DN150

		item

		4.00

		

		



		49

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		50

		Supply and fixing of nuts and Bolts M 16

		item

		8.00

		

		



		51

		Supply and fixing of nuts and Bolts M 20X100

		item

		48.00

		

		



		52

		Supply and fixing of adaptor for PVC DN160 PN10

		item

		2.00

		

		



		53

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		

		



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/Total of five manholes

		 

		 

		

		



		D.

		Construction of  simple  public taps for all on Migera3 Water Supply System

		 

		 

		

		



		1

		Site excavation to set out public tap (3.0m x3m x 0.5m)

		m³

		4.50

		

		



		2

		Construction of hard core pavement 2.4x2.4x0.1m

		m³

		1.09

		

		



		3

		Blinding concrete (2.4m x 2.4m, thickness= 0.05m)

		m³

		0.29

		

		



		4

		Reinforced concrete for base pavement (2m x 2mx0.1m) thickness= 0.1m)

		m³

		0.40

		

		



		5

		Elevation in burned bricks (1,2m*0.8m*0,8m)  

		m³

		0.77

		

		



		6

		Plastering thick=3,5cm 

		m2

		3.84

		

		



		7

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		4.00

		

		



		8

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		9

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		10

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		11

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		12

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		13

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		14

		supply and fixing of metallic cover (0.3*0..m)

		item

		1.00

		

		



		15

		drain construction

		lump sum

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/Total of seventeen simple public taps

		 

		 

		

		



		 

		Total 

		 

		 

		 

		



		XII. Connection of Rwinkwavu Distribution Reservoirs



		A.

		The reservoir connection chamber

		 

		 

		 

		 



		1

		Supply and fixing of pipes (GS DN100 PN10)

		item

		1.00

		

		



		2

		Supply and fixing of pipes (GS DN150 PN10)

		item

		1.00

		

		



		3

		Supply and fixing of flanged elbow( GS DN 100 PN10)

		item

		1.00

		

		



		4

		Supply and fixing of flanged elbow( GS DN 150 PN10)

		item

		2.00

		

		



		5

		Supply and fixing of flanged valves DN100 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flanged valves DN150 PN10

		item

		1.00

		

		



		7

		Supply and fixing of  flanged Tee GS DN100 PN10

		item

		1.00

		

		



		8

		Supply and fixing of flat gascket  DN50

		item

		3.00

		

		



		9

		Supply and fixing of flat gascket  DN100

		item

		9.00

		

		



		10

		Supply and fixing of flat gascket  DN150

		item

		7.00

		

		



		11

		Supply and fixing of nuts and Bolts M 16

		item

		96.00

		

		



		12

		Supply and fixing of nuts and Bolts M 20

		item

		84.00

		

		



		13

		Supply and fixing of floating Valve DN150 PN10

		item

		1.00

		

		



		14

		Supply and fixing of internal ladder

		item

		1.00

		

		



		15

		Supply and fixing of external Ladder

		item

		1.00

		

		



		16

		Supply and fixing of meter DN150 PN10

		item

		1.00

		

		



		17

		Supply and fixing of meter DN50 PN10

		item

		1.00

		

		



		18

		Supply and fixing of triple flanged pipe DN 150 PN10

		item

		1.00

		

		



		19

		Supply and fixing of triple flanged pipe DN 100 PN10

		item

		2.00

		

		



		20

		Supply and fixing of triple flanged pipe DN 50 PN10

		item

		1.00

		

		



		21

		Supply and fixing of PVC Adaptor DN160 PN10

		item

		1.00

		

		



		22

		Supply and fixing of PVC Adaptor DN110 PN10

		item

		1.00

		

		



		23

		Supply and fixing of PVC Adaptor DN63 PN10

		item

		1.00

		

		



		24

		Supply and fixing of trainer DN150

		item

		1.00

		

		



		25

		Supply and fixing of trainer DN50

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Reservoir connection chamber(2x1.8x1.5m)

		 

		 

		 

		 



		1

		Excavation (3.6x3.6x1.5m)

		m3

		19.44

		

		



		2

		Hard core (2.6x2.6x0.1m)

		m3

		0.68

		

		



		3

		Blinding concrete (2.6x2.6x0.1m)

		m3

		0.68

		

		



		4

		Reinforced concrete for base slabslab (2.1x2.1x0.2m)

		m3

		1.35

		

		



		5

		Elevation in stone masonry

		m3

		4.00

		

		



		6

		Reinforced concrete for top slab (2.1x2.1x0.2m)

		m3

		1.35

		

		



		7

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		8

		Internal Ladder

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		total

		 

		 

		

		



		XIII.Extension to BF7 via Gihinga primary school and catholic church



		1

		Excavation works for pipeline trench in various soils

		m3

		316.80

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		316.80

		

		



		3

		Supply and laying of PVC pips DN63 PN10

		ml

		528.00

		

		



		4

		Supply and fixing of end cup DN63

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		VIV. Extension to Rubilizi Village to Mbabajende



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		840.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		840.00

		

		



		3

		Supply and fixing of end cup DN63

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN63 PN10

		ml

		790.00

		

		



		5

		Supply and laying of PVC pipes DN110 PN10

		ml

		606.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Supply and fixing of accessories

		 

		 

		 

		 



		 

		N4 distribution 

		 

		 

		 

		 



		1

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		3

		Supply and fixing of  flanged reduced Tee GS DN100x40 PN10

		item

		1.00

		

		



		4

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		5

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		6

		Supply and fixing of nuts and Bolts M 16

		item

		40.00

		

		



		7

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		8

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		 

		N5 distribution 

		 

		 

		

		



		9

		Supply and fixing of flanged valve DN100 PN10

		item

		1.00

		

		



		10

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		11

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		12

		Supply and fixing of  flanged reduced Tee GS DN100x40 PN10

		item

		1.00

		

		



		13

		Supply and fixing of  flanged reduced coner DN100x50 PN10

		item

		1.00

		

		



		14

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		15

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		16

		Supply and fixing of flat gascket  DN50

		item

		1.00

		

		



		17

		Supply and fixing of nuts and Bolts M 16

		item

		40.00

		

		



		18

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		19

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		20

		Supply and fixing of adaptor for PVC DN63 PN10

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total

		 

		 

		 

		



		 

		S/Total of two manholes

		 

		 

		 

		



		 

		Total

		 

		 

		 

		



		XV. Extension to Rubilizi Village 



		1

		Excavation works for pipeline trench in various soils

		m3

		510.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		510.00

		

		



		3

		Supply and fixing of end cup DN50

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN50 PN10

		ml

		850.00

		

		



		 

		total

		 

		 

		

		



		XVI. Extension to Rubilizi Village to Sebahutu



		1

		Excavation works for pipeline trench in various soils

		m3

		453.60

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		453.00

		

		



		3

		Supply and fixing of end cup DN50

		item

		1.00

		

		



		4

		Supply and laying of PVC pips DN50 PN10

		ml

		756.00

		

		



		 

		total

		 

		 

		

		



		XVII. Extension to Nyabihare to Munyakazi'tap



		1

		Excavation works for pipeline trench in various soils

		m3

		474.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		474.00

		

		



		3

		Supply and fixing of end cup DN63

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN63 PN10

		ml

		790.00

		

		



		 

		total

		 

		 

		

		



		XVIII. Extension to Kabeza Village from Rwinkavu Distribution reservoirs



		1

		Excavation works for pipeline trench in various soils

		m3

		432.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		432.00

		

		



		3

		Supply and fixing of PVC elbow DN63

		item

		1.00

		

		



		4

		Supply and fixing of en cup DN63

		item

		1.00

		

		



		5

		Supply and laying of PVC pipes DN63 PN10

		ml

		720.00

		

		



		 

		total

		 

		 

		

		



		 

		Total amount for new works +VAT

		 

		 

		

		



		PART.2: REHABILITATION WORKS TO BE DONE ON MIGERA3 WATER SUPPLY SYSTEM



		I. Rehabilitation of existing simple public taps



		1

		Plastering thick=3,5cm 

		m³

		0.14

		

		



		2

		Supply and fixing of HDEP pipe DN25 PN 10

		item

		2.00

		

		



		3

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		4

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		5

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		6

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		7

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		8

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		9

		drain construction

		lump sum

		1.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total of six simple public taps

		 

		 

		 

		



		TOTAL  AMOUNT FOR MIGERA 3_Phase I +VAT

		





		MIGERA 3 WATER SUPPLY PROJECT Phase II IN KAYONZA DISTRICT



		Estimated bill of quantities for extension from Rwinkwavu Distribution reservoirs to Rwisirabo Village



		 

		Description

		Unit

		Quantity

		Unit Price (Rfr)

		Total price(Rfr)



		0. PRELIMINARY WORKS



		 

		Site Installation and drawings

		 

		 

		 

		 



		1

		Installation and site closing at the end of works, including the transport of materials and equipment necessary to perform works

		lump sum

		1.00

		

		



		2

		Preparation of drawings and plans to perform works execution, and preparation of as built drawings at the end of works

		lump sum

		1.00

		

		



		3

		Pressure test for the pipeline including disinfection and quality test of springs after the catchment to assure the desired quality of water

		lump sum

		1.00

		

		



		 

		Total

		 

		 

		

		



		I. Construction of 5 m3 surge tank P85 (1427)



		A.

		Reinforced concrete and concrete works

		 

		 

		 

		 



		1

		excavation up to hard soil for foundation

		m3

		12.32

		

		



		2

		hardcore for the foundation base

		m3

		2.00

		

		



		3

		blinding concrete, 5 cm thick class 15

		m3

		0.31

		

		



		4

		reinforced concrete for base slab, class 20

		m3

		1.23

		

		



		5

		elevation of walls in reinforced concrete

		m3

		3.18

		

		



		6

		reinforced concrete for cover slab, class 20

		m3

		1.23

		

		



		7

		internal finishes in three layer cement mortor application, class 30

		m2

		13.20

		

		



		8

		application of sikalatex later on internal surface after the impermeability test of the tank

		m2

		13.20

		

		



		9

		installation of ladders in both inside and outside the tank

		item

		2.00

		

		



		10

		installation of metallic cover 60*60 cm

		item

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		B.

		Construction of valve chamber(1.2*1.2*1.2)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2.20m x 2m x 1.40m)

		m³

		5.28

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.1m)

		m³

		0.26

		

		



		3

		Blinding concrete (1.6mx1.6m, thick=0.1m)

		m³

		0.26

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.2m);250kg/m3

		m³

		0.51

		

		



		5

		Elevation in stone masonry (1.4+1.4)x2x1x0.3m3

		m³

		1.70

		

		



		6

		interne plastering (+ hydrofuge), tick. =1.3cm 

		m²

		5.76

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.2m);300kg/m3 

		m³

		0.51

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total of one chamber

		 

		 

		

		



		C.

		Connection of surge tank

		 

		 

		 

		 



		1

		Adaptors for PVC DN110 PN10

		Item 

		2.00

		

		



		2

		Flanged Elbow DN 100PN 10

		Item 

		5.00

		

		



		3

		Flanged Valves DN100 PN 10

		Item 

		3.00

		

		



		4

		Steel Pipe DN100PN10

		Item 

		2.00

		

		



		5

		Triple Flanged Pipe DN 100 PN 10

		Item 

		4.00

		

		



		6

		Floating Valve DN100 PN10

		Item 

		1.00

		

		



		7

		Flanged Tee  DN100 PN10 

		Item 

		1.00

		

		



		8

		Flat gascket CTCs DN100PN10

		Item 

		16.00

		

		



		9

		Bolts and Nuts  M16

		Item 

		128.00

		

		



		 

		S/total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		II. Pipeline from Rwinkwavu distribution tank to Rwisirabo distribution tank



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		14,224.32

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		14,224.32

		

		



		3

		Supply and laying of PVC pipes DN110 PN10

		ml

		13,717.20

		

		



		4

		Supply and laying of PVC pipes DN110 PN16

		ml

		1,982.00

		

		



		5

		Supply and fixing of triple flanged pipe DN100 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flanged valve DN100 PN10

		item

		1.00

		

		



		7

		Supply and fixing of meter DN100 PN10

		item

		1.00

		

		



		8

		Supply and fixing of strainer DN100 PN10

		item

		1.00

		

		



		9

		Supply and fixing of  flat gascket CTCs DN100 

		item

		4.00

		

		



		10

		Supply and fixing of nuts and bolts M16

		item

		48.00

		

		



		11

		Supply and fixing of adaptor for PVC DN110

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Supply and fixing of accessories

		 

		 

		 

		 



		 

		N15 washout 

		 

		 

		 

		 



		1

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		3

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		4

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		5

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		6

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		7

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		7

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N16 air valve

		 

		 

		

		



		8

		Supply and fixing of  air valve DN50 PN10

		item

		1.00

		

		



		9

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		10

		Supply and fixing of flat gascket  DN100

		item

		2.00

		

		



		11

		Supply and fixing of flat gascket  DN50

		item

		1.00

		

		



		12

		Supply and fixing of nuts and Bolts M 16

		item

		28.00

		

		



		13

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		 

		N18 washout valve

		 

		 

		

		



		14

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		15

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		16

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		17

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		18

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		19

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		20

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		21

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N23 air valve

		 

		 

		

		



		22

		Supply and fixing of  air valve DN50 PN10

		item

		1.00

		

		



		23

		Supply and fixing of  flanged reduced Tee GS DN100 X50 PN10

		item

		1.00

		

		



		24

		Supply and fixing of flat gascket  DN100

		item

		2.00

		

		



		25

		Supply and fixing of flat gascket  DN50

		item

		1.00

		

		



		26

		Supply and fixing of nuts and Bolts M 16

		item

		28.00

		

		



		27

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		 

		N22 washout

		 

		 

		

		



		28

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		29

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		30

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		31

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		32

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		33

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		34

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		35

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N24 washout 

		 

		 

		

		



		36

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		37

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		38

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		39

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		40

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		41

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		42

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		43

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		N26 washout

		 

		 

		

		



		44

		Supply and fixing of flanged valve DN100 PN10

		item

		2.00

		

		



		45

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		46

		Supply and fixing of  flanged reduced Tee GS DN100X50 PN10

		item

		1.00

		

		



		47

		Supply and fixing of flat gascket  DN100

		item

		4.00

		

		



		48

		Supply and fixing of flat gascket  DN50

		item

		2.00

		

		



		49

		Supply and fixing of nuts and Bolts M 16

		item

		48.00

		

		



		50

		Supply and fixing of adaptor for PVC DN110 PN10

		item

		2.00

		

		



		51

		Supply and fixing of adaptor for PVC DN63 PN16

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		B.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total 

		 

		 

		

		



		 

		S/Total of six valve chamber

		 

		 

		

		



		 

		Total

		 

		 

		

		



		III.Construction of proposed Rwisirabo Reservoir(20 m3 )



		A.

		Reinforced concrete and concrete works

		 

		 

		 

		 



		1

		Construction site excavation (2.5m x 2.5m x 3.14x2m)

		m³

		39.25

		

		



		2

		Hard core below foundation (2.2mx2.2mx3.14 0.1m)

		m³

		1.52

		

		



		3

		Blinding concrete (2.2mx2.2mx3.14 0.1m), 200 kg/m3 

		m³

		1.52

		

		



		4

		Reinforced concrete for base slab (2.2mx2.2mx3.14 0.2m);350kg/m3

		m³

		3.04

		

		



		5

		Elevation in reinforced concrete(4.2mx3.14x2mx0.2m)  ;350kg/m3

		m³

		5.65

		

		



		6

		Interne plastering  (+ hydrofuge), thick = 15cm 

		m³

		0.49

		

		



		7

		Reinforced concrete for top slab  (2.2mx2.2mx3.14 x0.2m) ;350kg/m3

		m³

		3.04

		

		



		8

		Supply and fixing of overflow and washout pipes in GS pipes DN65

		ml

		2.00

		

		



		B.

		Accessories

		 

		 

		

		



		1

		Supply and fixing of elbow ( GS DN100 PN 10)

		item

		4.00

		

		



		2

		Supply and fixing of flanged valve DN100 PN10

		item

		3.00

		

		



		3

		Supply and fixing of flanged valve DN50 PN10

		item

		1.00

		

		



		4

		Supply and fixing of flanged valve DN65 PN10

		item

		1.00

		

		



		5

		Supply and fixing of Tee GS DN 100 PN10

		item

		1.00

		

		



		6

		Supply and fixing of flat gascket CTCs DN100

		item

		13.00

		

		



		7

		Supply and fixing of flat gascket CTCs DN50

		item

		3.00

		

		



		8

		Supply and fixing of flat gascket CTCs DN65

		item

		3.00

		

		



		9

		Supply and fixing of nuts and Bolts M16

		item

		118.00

		

		



		10

		Supply and fixing of metallic cover (60cmx60cm)

		item

		1.00

		

		



		11

		Supply and fixing of interne ladder

		item

		1.00

		

		



		12

		Supply and fixing of external ladder

		item

		1.00

		

		



		13

		Supply and fixing of meter DN100 PN10

		item

		1.00

		

		



		14

		Supply and fixing of meter DN50 PN10

		item

		1.00

		

		



		15

		Supply and fixing of meter DN65 PN10

		item

		1.00

		

		



		16

		Supply and fixing of Ventilation

		item

		2.00

		

		



		17

		Supply and fixing of GS triple flanged pipe DN100 PN10

		item

		4.00

		

		



		18

		Supply and fixing of GS triple flanged pipe DN50 PN10

		item

		1.00

		

		



		19

		Supply and fixing of GS triple flanged pipe DN65 PN10

		item

		1.00

		

		



		20

		Supply and fixing of Adaptor for PVC DN110 PN10

		item

		3.00

		

		



		21

		Supply and fixing of Adaptor for PVC DN63 PN10

		item

		1.00

		

		



		22

		Supply and fixing of Adaptor for PVC DN75 PN10

		item

		1.00

		

		



		23

		Supply and fixing of floating valve DN50 PN10

		item

		1.00

		

		



		24

		Supply and fixing of strainer DN100 

		item

		1.00

		

		



		25

		Supply and fixing of strainer DN50

		item

		1.00

		

		



		26

		Supply and fixing of strainer DN65

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of connection chamber 2X1,5X1,5m

		 

		 

		

		



		1

		Excavated pit of 1,5m depth for setting out of  manholes

		m3

		8.21

		

		



		2

		Blinding concrete dosage 200 kg/m3

		m3

		0.50

		

		



		3

		mass Concrete for the base floor with wire-mesh  slab, th=15cm (dosage250 kg/m3)

		m3

		0.68

		

		



		4

		Elevation in cement block

		m3

		2.03

		

		



		5

		Concrete for the cover slab,th=15cm (dosage 350 kg/m³)

		m3

		0.68

		

		



		6

		Hardcore below ground floor

		m3

		0.45

		

		



		7

		Solid & anchoring mass with a proportioning of 350kg/m3

		m3

		0.30

		

		



		8

		Putting in place the metallic cover of 60mmx60mm. The sheet should have a thickness of 3mm.

		item

		1.00

		

		



		9

		Drains of water from the structure

		item

		2.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		Total

		 

		 

		

		



		IV. Extension to Nyeganyega BF59



		1

		Excavation works for pipeline trench in various soils

		m3

		738.40

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		738.00

		

		



		3

		Supply and fixing of PVC elbow DN63

		item

		2.00

		

		



		4

		Supply and fixing of end cup DN63

		item

		1.00

		

		



		5

		Supply and laying of PVC pips DN63PN10

		ml

		923.00

		

		



		 

		Total

		 

		 

		

		



		V. Extension to Rwisirabo Village BF69



		A.

		Excavation and pipelaying

		 

		 

		 

		 



		1

		Excavation works for pipeline trench in various soils

		m3

		1,012.20

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		1,012.20

		

		



		3

		Supply and fixing of end cup DN75 PN10

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN75 PN10

		ml

		1,687.00

		

		



		 

		S/total

		 

		 

		 

		



		B.

		Supply and fixing of accessories

		 

		 

		 

		 



		 

		N28 distribution 

		 

		 

		 

		 



		1

		Supply and fixing of flanged valve DN65 PN10

		item

		2.00

		

		



		2

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		3

		Supply and fixing of  flanged reduced Tee GS DN65x40 PN10

		item

		1.00

		

		



		4

		Supply and fixing of flat gascket  DN65

		item

		4.00

		

		



		5

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		6

		Supply and fixing of nuts and Bolts M 16

		item

		40.00

		

		



		7

		Supply and fixing of adaptor for PVC DN75PN10

		item

		2.00

		

		



		7

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		 

		N29 distribution 

		 

		 

		

		



		8

		Supply and fixing of flanged valve DN65PN10

		item

		2.00

		

		



		9

		Supply and fixing of flanged valve DN40 PN10

		item

		1.00

		

		



		10

		Supply and fixing of  flanged reduced Tee GS DN65x40 PN10

		item

		1.00

		

		



		11

		Supply and fixing of flat gascket  DN65

		item

		4.00

		

		



		12

		Supply and fixing of flat gascket  DN40

		item

		2.00

		

		



		13

		Supply and fixing of nuts and Bolts M 16

		item

		40.00

		

		



		14

		Supply and fixing of adaptor for PVC DN65 PN10

		item

		2.00

		

		



		15

		Supply and fixing of adaptor for PVC DN50 PN10

		item

		1.00

		

		



		 

		S/total

		 

		 

		

		



		C.

		Construction of valve chamber(1,2*1,2*1,2m)

		 

		 

		 

		 



		1

		Site excavation to set out valve chamber (2m x 2m x 1.2m)

		m³

		4.80

		

		



		2

		hardcore below foundation (1.8mx1.8m, thick=0.15m)

		m³

		0.49

		

		



		3

		Blinding concrete (1.8mx1.8m, thick=0.05m)

		m³

		0.16

		

		



		4

		Reinforced concrete for base slab (1.6mx1.6m, thick.= 0.1m);350kg/m3

		m³

		0.26

		

		



		5

		Elevation in stone masonry (1.5+1.5)x2x1,2x0.3m3

		m³

		2.16

		

		



		6

		interne plastering (+ hydrofuge), tick. =3,5cm 

		m3

		0.25

		

		



		7

		Reinforced concrete for top Slab  (1.6mx1.6m, thick.= 0.15m);350kg/m3 

		m³

		0.38

		

		



		8

		Supply of metallic cover (60cmx60cm)

		item

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		S/Total of two manholes

		 

		 

		

		



		 

		Total

		 

		 

		

		



		VI. Extension to BF66



		1

		Excavation works for pipeline trench in various soils

		m3

		360.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		360.00

		

		



		3

		Supply and fixing of end cup DN50

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN50PN10

		ml

		450.00

		

		



		 

		Total

		 

		 

		

		



		VII.Extension to BF67



		1

		Excavation works for pipeline trench in various soils

		m3

		320.00

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		320.00

		

		



		3

		Supply and fixing of end cup DN50

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN50PN10

		ml

		400.00

		

		



		 

		total

		 

		 

		

		



		



		1

		Excavation works for pipeline trench in various soils

		m3

		893.60

		

		



		2

		Backfilling of trench and compaction after laying of pipes

		m3

		893.60

		

		



		3

		Supply and fixing of end cup DN75 PN10

		item

		1.00

		

		



		4

		Supply and laying of PVC pipes DN75PN10

		ml

		1,117.00

		

		



		 

		total

		 

		 

		

		



		IX. Construction of  simple  public taps 



		1

		Site excavation to set out public tap (3.0m x3m x 0.5m)

		m³

		4.50

		

		



		2

		Construction of hard core pavement 2.4x2.4x0.1m

		m³

		1.09

		

		



		3

		Blinding concrete (2.4m x 2.4m, thickness= 0.05m)

		m³

		0.29

		

		



		4

		Reinforced concrete for base pavement (2m x 2mx0.1m) thickness= 0.1m)

		m³

		0.40

		

		



		5

		Elevation in burned bricks (1,2m*0.8m*0,8m)  

		m³

		0.77

		

		



		6

		Plastering thick=3,5cm 

		m2

		3.84

		

		



		7

		Supply and fixing of HDPE pipe DN25 PN10 DN1" PN 10

		item

		4.00

		

		



		8

		Supply and fixing of GS elbow DN1" PN 10

		item

		4.00

		

		



		9

		Supply and fixing of GS Tee DN1" PN 10

		item

		1.00

		

		



		10

		Supply and fixing of faucet DN1" PN 10

		item

		2.00

		

		



		11

		Supply and fixing of  nipple DN1'' PN10

		item

		3.00

		

		



		12

		Supply and fixing of Union DN1'' PN10

		item

		2.00

		

		



		13

		Supply and fixing of meter DN1'' PN10

		item

		1.00

		

		



		14

		supply and fixing of metallic cover (0.3*0..m)

		item

		1.00

		

		



		15

		drain construction

		lump sum

		1.00

		

		



		 

		S/Total

		 

		 

		

		



		 

		Total of twenty five  simple public taps

		 

		 

		

		



		TOTAL  AMOUNT FOR MIGERA 3_Phase II +VAT

		





OPERATION AND MAINTENANCE COSTS


As expressed in Rwanda National Policy & Strategy for Water Supply and Sanitation Services of February 2010, the operation and maintenance costs (OPEX/O&M) of water supply are to be recovered from users.In rural areas the viable water tarilump sum is tend to be relatively high, in particular where pumping is involved.  In line with, for the target area, the tariff analysis will focus on Miger3 water supply system, the system by which the operation and maintenance expenses are relatively high compared to theremaining systems.The expenses to counted are general annual expenses for operation and maintenance of water network estimated at 0.2 to 1% of financial cost and the cost of energy for water pump system by considering the speciﬁc fuel consumption of about 0.3 L/kWh for smaller engines in case of using diesel pump.

 1. General annual expenses for operation and maintenance of water    network are estimated at 1% of financial cost.  


For the Migera3 water supply system, the said expenses are estimated to 5,903,585 Rfr which is equals to 1% of total financial cost (590,358,482 Rfr ).


2. The cost of energy for water pump system:


· Ec=g*Q*TDH/(0.65*3600)(kwh)=9.81*40*130/(3600*0.65)(kwh)


   =21.8kwh


· Ec/m3=21.8Kwh/40m3= 0.545kwh/m3

· Diesel to be consumed by generator to produce 0.545kwh=0.545*0.3l=0.1635l


· Total cost of diesel to pump 1m3of water=0.1635*1000Rfr(cost of one liter of diesel) =163.5Rfr 


With:


Ec     Energy produced by pump (kwh) 


g =9.81m/s2


Q        water discharge (m3/h) of pump


TDH  Total dynamic head of pump


By respecting the social cost of 240Rfr per 1m3of drinking water or 5Rfr per 20l, the system will function adequately if the following assumption is fulfilled.


The billed water (m3)  x 240  ≥the pumped water(m3)   x 163.5  + 5,903,58 


The billed water (m3) = 80% of the pumped water (m3)   by assuming the considering the water losses.


Then 0.8 x the pumped water (m3)    x 240 ≥the pumped water (m3)   x 163.5 + 5,903,585


If 192 x the pumped water (m3)    - 163.5 the pumped water (m3)   ≥5,903,585 


If 28.5 x the pumped water (m3)    ≥5,903,585


If the pumped water (m3)    ≥ 5,903,585/ 28.5=207,144m3/year= 568m3


Therefore, the consumption less than 568m3 per day could induce the increase of the tariff over 240 Rfr per m3 for Migera3 water supply system. From this reason, one operator is advisable for all four water supply systems in order to promote the compensation between high and low operation and maintenance costs
. 


ENVIRONMENTAL IMPACT ASSESSMENT


Project brief

Main objective



The main objective of this project is to provide with the target population sustainable water supply infrastructures that will ensure a full access to drinking water and covering water demand up to 2030.


Sub-Objectives



1. Carry out a detailed study for the extension and rehabilitation of Migera and Rwazana water supply system for the  improvement of access to safe water for the population staying in the areas 


2. Detailed study for the construction of new water supply infrastructures in order to meet water demand of Mwiri and Rwinkwavu Sectors of Kayonza District for 2030


Scope



1.  Design of an appropriate water catchment system and water sources protection system


2.  Provide all technical documents composed of full studies (including topographic survey) and detailed designs and drawings for extending, rehabilitating and reinforcing the existing water network based on the water demand at the horizon of 2030 assuring the system in good condition and easily accessible to beneficiaries and users


3.  Carry out an environment impact assessment of the project including water quality 


4.  Estimate required investment composed of construction cost, the cost of environmental conservation, compensation costs, administrative costs, and engineering service costs,


5.  Estimate work to be done by the beneficiaries (cost share)


6.  Provision of alternative workable measures if necessary to satisfy water demand of the project zone.


Description of the project

The project of extension and rehabilitation of the existing Water supply systems of Rwazana and Migera I &II and reinforcement of those systems by Migera III that is the subject of this environmental impact assessment (EIA) concerns the rehabilitation of the systems and its extension. The project is located in Mwiri and Rwinkwavu Sectors of Kayonza District in Eastern Province  


The development of this project will involve different works that are expected to have impacts on the socio economic as well as biophysical environment. 


The identification of the impacts of the project on the environment showed that during its two phases of construction ,Operation and Maintenance , there will be an important number of positive impacts on the human environment such as the creation of jobs, increase in offices space, provision of a safe and drinking water, provision of additional services to  two sector (Mwiri  and Rwinkwavu), contribution to the beautification of the area, promotion of Hygienic in the zone  and payment of mutuelle de santé   etc. It will also have economic impacts such as saving, payment of different taxes to the State in particular especially during construction, development of the local economy.


Pre-Construction activities


Before construction the activities will be the following:


· Conduct the study for rehabilitation and extension of the water supply systems


· Validation of the study


· Procurement process


· Site mobilization.


Construction activities


During the construction phase the activities will be the following:


· Site mobilization 


· Excavation works 


· Rehabilitation of springs and its protection


· Pipeline works (pipe  laying, connection of accessories )


· Construction of water structures such as Resrvoirs, Manholes, Butress, shelter for pump and Motor etc.


· Electromechanical installation 


· Pressure test for pipeline


· Marking of pipeline 


Operation and maintenance activities


In the phase of operation and maintenance of this project the skilled staffs are needed and the following activities have to be reported regularly.


· Regular inspection of pipeline in order to check the leakages if any


· Regular visiting of air leasing valve and washout     chambers for checking its operation


· Regular maintenance of pumping station


· Establishment of operation and maintenance work plan in order to differentiate the preventive and curative maintenance and provision of spare parts.


· For this activity of operation and maintenance, the staff to be available are: two plumbers and one electromechanical technician and five watchman for pipeline


Identification of Potential Impacts

For the identification of the potential impacts of this project, we used the table of identification which is a two-dimensional table which connects the activities of this project (origin of impacts) and the environmental components. 



Potential environmental impacts of the project.

		Potential Negative Environmental Impact

		Activity which may result into impact



		Air pollution by dust

		Site clearing 



		Occupational hazards

		Lack of proper protection



		Accidents on site

		Lack of proper construction techniques



		Accidents outside the site

		Traffic of construction vehicles to or from the sire



		Fire accidents

		Fire from the vehicle



		Accidents to site workers

		Lack of protection & proper working conditions



		Bad smells 

		Putrefaction of organic wastes /Lack of toilette on site



		Noise pollution to site neighbors

		Circulation of machines, construction activities 



		Hazardous accidents

		Inappropriate handling of  substances   



		Alteration of the water table

		Drainage & waste disposal nearby the spring zone 



		Water quality 

		Oil spills & toilette construction not far from the springs(200m) 



		Impact on soil quality

		Solid wastes of construction and operation



		Noise and vibration pollution

		Construction machines and techniques 



		Water storage capacity 

		Non-adaptation of water collection techniques





Evaluation and analysis of impacts on the environment


In this section, the impacts of construction works and related activities on the human and biophysical environment are evaluated and analyzed during the construction, installation and operation phases.


Impacts on the human environment


Impact during the construction phase


During the phase of site installation and construction, the project will need an important number of personnel for its activities. The impacts on the socio-economic environment can be summarized as follows: 


Employment opportunities to the population of the zone directly concerned with the works and to the people in the vicinity.


Positive, important and temporary impact


Increase in the income of the population working on the site and development of small businesses that will serve the employee of the construction site.


Possibility of meeting the fundamental social needs for the employees and their families (health care, schooling children, “mutuelle de santé”, etc.


Possibility of savings.


Stimulation of the local economy by exploiting local resources in the construction phase.


Training on construction techniques for the personnel recruited in the project area 


Positive, middle and temporary impact


Increase in the risk on health because of the noise and dust of the machines. The noise and vibrations of machines are likely to produce some illnesses to the site personnel while dust can be the source of respiratory disease. 


Negative, middle and temporary impact


Risk of the increase of HIV/AIDS and other Sexually Transmitted Diseases due to the increase in income which may cause unsafe behaviours. This impact will be attenuated by the fact that the biggest workforce will be recruited from the region, and they normally return to their homes. 


Negative, middle and temporary impact


Risk of the accidents on the personnel of the site. Some of the workforce may not be familiar to construction techniques which can be a cause of accidents. If the protection equipment is not adequate accidents are most likely to occur. 


Noise and vibration noise as a result of selected construction techniques on the site.


Negative, minor and temporary impact

Loss of construction expertise in other construction projects of the area because of higher wages applied by the water supply project


Impact during the operation phase


Job creation for those who will be employed for operation and maintenance of the water supply system, and also there will be business opportunities for related support services like water management, etc.


Positive, important and permanent impact


Better services to the population of Mwiri and Rwinkwavu Sectors. Especially the cells where the water are supplied.


Impacts on the biophysical environment


Impact during the construction phase


Air pollution by the dust emitted by site clearing. This may result into contamination of construction company employees and people around the site.


Negative, middle and temporary impact


Illegal exploitation of quarries for procurement of construction materials such as stones and gravel.


Negative, middle and temporary impact


Soil and underground pollution caused by oil from onsite servicing of construction vehicles and machines


Negative, minor and temporary impact


Destruction of vegetation during excavation of the trenches 


Impact during the operation and Maintenance phase


Pollution of the underground water caused by the effluent from the fuel and lubricant  result of failure or poor maintenance of the generator.  



Evaluation and analysis of impacts of the environment on the project


Project is located in the administrative zone (ministerial zone). This is an added value to the project because it will be located in the same zone with other administrative institutions, which will ease communication. 


Positive, important and permanent impact


The project being located in rural zone, the recruitment of qualified personnel for construction will be difficult. 


Negative, middle and temporary impact


The project zone being located in a very busy area, the negative impacts on the population around the construction site will be amplified by the high number of people on the way near the construction site. 


Analysis of alternatives

This chapter analyzes the possible alternatives besides the methods and other parameters already considered in the design of the project. The analysis is only about the alternatives for activities that could have a negative impact on the environment.


Bearing in mind the critical need for the protection of environmental ecosystems and the core role for life support systems, it’s imperative to analyze and balance the need for conservation and development.


Zero scenario

In the case where the zero scenariosis considered, this means that there won't be the rehabilitation and extension of the water supply system. 


This alternative would have following effects:


-
There won’t be services provision development in the area, and no taxes collected for the State treasury.


-
 No exploitation of natural resources in the area, then loss of development opportunities.


-
The Promoter won’t be able to honor his engagements towards achieving his mission of providing better services to its clients.


-
Lack of employment for the intended people who would be recruited for construction, operation and maintenance of the water supply system (WSS).


-
The population in the project area would lose an opportunity to develop income generating projects related to the construction and supply activities, thus no poverty reduction in the area.


-
The population in the project area would lose an opportunity to have clean water from the Migera I,II , III and  


-
As the project won’t be implemented, all the negative impacts enumerated in the previous chapter will be avoided.


Site selection


The main reason behind the selection of these springs Migera I,II, and Rwazana is because of the existing springs supplying the water  in the region and Migera III to reinforce the ater system . If a new site was to be selected, it means another springs would be necessary. But this project takes advantage of the rehabilitation and extension of  existing  water supply systems . The site has also the advantage of being located in an existing springs , where similar project exist before.


Construction 


The design considered construction techniques which use local materials as much as possible and imported materials where they cannot be obtained in the region. 


Water supply system 


The existing Water supply system   management is the water supply using three systems. There other possible spring and system in the zone which can gives an addition water from the existing spring to be rehabilitated and new spring (Migera III) which give cleaned water in better environmental conditions.



Energy supply


There will many types of energy supply. The best option would be to use a source of energy that is renewable and which does not depend on other infrastructures in or outside the region. Solar energy would be a better option if the said conditions are considered, however the solar radiance is not very regular to be relied on.  If the high demand in energy of machines to be used (pumps and motor) are also taken into account, the solar energy cannot cope with the demand. 


The use of a generator is the option chosen in this project even if it  presents many disadvantages, among  them, the high prices of fuel and the noise of generators. The second option is to connect the pumping station to the hydro electricity network. But this is not easy because the electrical line is so far from springs. 


The following chapter is dedicated to the mitigation measures necessary to be integrated in the project in order to attenuate or compensate to the maximum the effects of the negative impacts.


Mitigation measures

Considering the study of the entire project and the site layout plans, most of the mentioned impacts are not likely to happen. However, the following mitigation measures have been recommended:


-
All construction wastes should be collected and disposed off in an appropriate way. These construction wastes should be used effectively in repairing the road to the project site by filling potholes. Other should be recycled to give raw materials for other products.


-
The latrines should be constructed far from the springs (200m) with a more advanced technology that will give better hygienic conditions. The system must be regularly inspected and maintained. Inspections should be made regularly and focus mainly on checking   water quality and any leakage.


-
Involvement of the local communities in the project work as part of the employment plan, and priority for raw materials supply and other services should be given to neighbours. This will have the role of avoiding conflict between the project and people around.


-
Provide all staff on construction site with protective equipment (helmets, gloves, coats and boots where applicable).


-
Soil watering when soil works are being executed and where dust is emitted.


-
Use of machines with minimum noise and select only new machines and vehicles.


-
Sensitization campaign to the staff on HIV/AIDS and other STDs, and avail condoms on site, free of charge.


-
Regular inspection of the site activities to notices where unpermitted practices are being applied.


-
Compact the soil immediately after removal of top soil. 


-
Sourcing the construction materials from authorized quarries. Timber  procurement must be subject to approval of competent authorities in order to ensure that only mature forests are exploited.


-
No vehicles or machines shall be services on site, if there is a need all oil will be collected, stored in water tight recipients and taken to reuse or recycling plants


-
Firefighting equipment (fire extinguishers) should be installed at pumping station with more attention paid to the safety.   


Environmental and Social management Plan

Environmental management plan


The Environmental Management Plan (EMP) aims to make the project of rehabilitation and extension of “Rwazana,Migera I,II and reinforcement of the system by Migera III” in conformity with the applicable environmental legal requirements and also to help every stakeholder in the project find his/her role and responsibility in the environmental preservation of the project.


This Environmental Management Plan comes to complete the information given for the environmental impacts and the mitigation measures proposed in the previous chapters. It proposes the institutional responsibilities for the implementation of the mitigation measures, the implementation indicators, the time frame for monitoring and follow-up and also the estimated cost for the implementation activities. 


The Environmental Management Plan


The Environmental Management Plan for the project of rehabilitation and extension of the Water Supply System in Mwiri and Rwinkwavu Sectors is described in the following table: 


		Component

		Negative impact

		Mitigation measure

		Implementation indicators

		Time frame

		Responsibility

		Estimated Cost 



		Human environment



		

		Increase in the risk on health because of the noise and dust of the machines

		-Use of machines with minimum noise and select only new machines and vehicles


-Soil watering

		-Noise intensity of machines


-Amount of dust in atmosphere

		During recruitment of the contractor

		-WINROCK


-Local authorities


-Contractor

		In contract



		

		Risk in the increase of HIV/AIDS and other Sexually Transmitted Diseases

		Sensitization campaigns on HIV/AIDS and other STDs, and avail condoms on site free of charge

		-Change of rate of HIV/AIDS and STDs

		All the project life

		-Contactor 


-Project management


-Health authorities

		



		

		Risk of the accidents on the personnel of the site

		Provide PPE, set the code of conduct

		Number of accidents on site

		During construction

		Contractor

		In contract



		Biophysical environ-ment

		Loss of habitat for some fauna and flora species and biodiversity reduction because of site clearing

		Limit site clearing only to effective surfaces

		No bare cleared surface

		During site preparation

		Contractor

		-



		

		Soil erosion due to exposure of the soil

		Compact soil immediately after removal of top soil 

		Soil erosion rate

		During construction

		Contractor

		In contract



		

		Loss of forests and other vegetation as a result of sourcing of construction materials

		Timber procurement must be subject to approval of competent authorities

		All timber sources are known and approved

		During construction

		Contractor


Local authorities


REMA

		-



		

		Illegal exploitation of quarries for procurement of construction materials

		Sourcing the construction materials from approved quarries

		All exploited quarries are approved

		During construction

		Contractor


Local administration


REMA

		-



		



		

		Soil and underground pollution caused by oil from onsite servicing

		No vehicle or machine servicing on site, if there is need, oil is collected, stored in water tight recipients and  taken to  reuse or recycling plants

		Number of machines and vehicles serviced on site

		During all project life

		Project management


REMA

		Minimal cost



		

		Breeding of disease media in the composting systems

		Lay a small layer of soil  on decomposing wastes




		Number of disease media

		During all project life

		Project management

		Minimal cost



		

		Noise pollution from the construction activities .

		Use of machines and vehicles in good conditions.


Fencing of the construction site 

		Noise level

		During all project life

		Project management

		-





Conclusion and recommendations


The project of rehabilitation and extension of the water Supply system in Mwiri and Rwinkwavu Sectors has the main objective of providing safe drinking water, and hence promoting better services to the population of Kayonza District.


This project has many benefits on the socio-economic point of view, but this study showed the existence of a number of negative environmental impacts that may arise from the implementation of this project.


The mitigation measures of different negative impacts have been proposed and an environmental management plan has been established. Therefore, the implementation of Migera water supply system will be a successful project if the environmental management plan proposed is followed by all persons directly or indirectly involved in this project, and more especially the management of the construction company and the direction of the WINROCK that will have a major role to play.


We think that the present project is therefore acceptable and the direction of WINROCK and the construction company will be responsible to take all possible complementary arrangements in addition to numerous proposed mitigation measures in order to protect the environment.


So, based on the nature of project activities, biophysical conditions of the project area and the potential negative impacts, it is imperative that the following be given serious consideration and attention in order to preserve the environment:


- To always ensure that the operation and maintenance of water supply systems is conducted in accordance with the standards..


- In order to avoid conflicts between project and the population around the project priority of staffing should be given to local population.


- To check regularly all installations and equipment used for operation, and to ensure they are ready to be used when needed.


�flow rate, length and  beneficiaries



�can indicate the  water tarrif   for these systems
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EXECUTIVE SUMMARY

The Rwanda Integrated Water Security Program (RIWSP) is a USAID-led five year initiative led by a consortium of six institutions led by Florida International University (FIU) that includes, CARE International, World Vision, WINROCK International, UNESCO-IHE and International Center for Integrated Water Resources Management (ICIWaRM). RIWSP, which is  Integrated Water Resources Management (IWRM) driven, has at its core the objective of supporting communities in vulnerable areas adapting to the impact of climate change, taking into account their vulnerabilities and building on their capacities.


The components of the RIWSP are designed to support various initiatives in water, agriculture, sanitation, and livelihoods, as they pertain to the needs of the communities. 

Within the scope of the RIWSP project, CARE International contracted Boundless Consultant Ltd to conduct a study on the sanitation market analysis in sectors of Mwiri, Rwinkwavu and Kabare in Kayonza District and sectors of Kiziguro and Rwimbogo in Gatsibo District comprised in Kamababa watershed.


The aim of this study is to perform an exploratory assessment on household sanitation preferences–both in terms of products and ongoing services such as pit emptying and waste disposal. The investigation included  a supply chain analysis of sanitation products and services materials used in latrine building, pit emptying and waste disposal within the area. 

This document reports the current sanitation situation at household level: types of latrines used, pit emptying services and waste disposal in the area. It highlights household latrine preferences and motivation, as well as provides information on the socioeconomic status of the households, gender aspect, community willingness and capacity to pay for an improved latrine. The document concludes by proposing latrine technologies as chosen by the representatives of the community, indicates the estimated market size and proposes appropriate communication channels as well as the supply chain that eases the access to sanitation products in the area and finally recommends what to be implemented by RIWSP and by the government.


The studies’ principle sources of information  were members of Voluntary Saving and Loan Associations (VSLAs) and other key informants with direct or indirect link to sanitation services and policies in these areas. The survey methodology included purposive sampling method while desk review of relevant documents, household survey questionnaire, key Informant Interviews, observation and focus group discussions were used to collect data. 

Results of the investigation revealed that sanitation status in the study area is generally poor, whereby 91% of the population use unimproved latrines while 3% of HHs practice open defecation. No pit emptying and waste disposal services are operating in the area. In general, the households  have a poor understanding  of national standards and laws regarding sanitation. When asked which latrine model they preferred the most, households preferred the Ecosan mainly because of providing organic fertilizer. Several Households can provide some raw materials and unskilled labor to reduce the latrine cost. Communication around improved sanitation is non-existent. Supply chains that deliver the services and materials needed in sanitation are informal and underdeveloped. However, the community has shown willingness to improve on their latrines with the small income they generate.

1. BACKGROUND 

1.1. Introduction


This report describes the results of a sanitation market analysis conducted in Kamababa watershed comprising Gatsibo and Kayonza Districts from August to September 2012. The study was commissioned by CARE Rwanda as part of the USAID-funded RIWP program. The purpose of this study is to provide key information from an exploratory assessment on household sanitation preferences both in terms of products (i.e. latrine models) and ongoing services such as pit emptying. The investigation included  a supply chain analysis of sanitation products such as latrine product, emptying and waste disposal within the area of functional Voluntary Savings and Loan Associations (VSLA) in that area. 


1.2 Statement of the problem

Poor sanitation is a major threat to the human health and to the environment. According to Water and Sanitation Program (WSP) study from April 2012, Rwanda loses approximately Rwf 32 billion annually due to poor sanitation equivalent to US$54 million.  This is the equivalent of $5 US per person per year or 0.9% of the national GDP
. Open defecation costs Rwanda US$3.9 million per year, yet eliminating the practice would require less than 70,000 latrines to be built and used
.

The Eastern Province reports 74.9% of households with access to improved sanitation
 which is defined as flush toilets and pit latrines with a floor slab. However, 19.5% of households have pit latrines without a floor slab
. It is known that insufficient and inadequate access to improved sanitation facilities and services have significant negative health, economic and social impacts. Furthermore, a small-scale assessment conducted by RIWSP in June 2012 to verify the status of latrines within VSLA-member households in Kamababa watershed found the  majority of households had poorly constructed pit latrines which may be the source of diseases such as diarrhea, cholera etc. 

1.3 RIWSP Sanitation Strategy 

The primary goal of the Rwanda Integrated Water Security Program (RIWSP) is to improve the sustainable management of water quantity and quality to positively impact human health, food security, and resiliency to climate change for vulnerable populations in targeted catchments in Rwanda. 

It is in this regard, that a sanitation market analysis has been conducted in five sectors of the Eastern Province, namely: Mwiri, Rwinkwavu and Kabare of Kayonza district and Kiziguro and Rwimbogo of Gatsibo district which correspond to Kamababa watershed to assess the sanitation status mainly among households grouped into VSLAs under CARE/RIWSP technical support. The study wants to find out how these VSLA household members can access to affordable but durable improved latrine facilities without subsidy and how some of them can farther develop businesses from sanitation opportunities (eg. masonry, pit emptying, use and selling of human waste fertilizer, human waste transport and disposal, selling sanitation products etc.) and therefore improve their health, food security and economic status.


The project is therefore proposing to promote Ecosan, Semi ecosan and VIP latrines within the community. The project life time is planned for five years from April 2011 to April 2016.

1.4 Scope of work


The study is oriented in the sanitation marketing sector within households grouped into VSLAs in Kamababa watershed especially in 5 sectors stated above. It aims at finding out the sanitation status within the local community, the sanitation products appropriate in the area, the financial capacity of the community to access to improved latrines and to find out how these products can be sold at cheap and affordable price without compromising their socioeconomic status.


1.5 Objectives of the Study

1. To provide information on the current state of latrines used by VSLA members in terms of quantity and quality within the target areas, and in terms of the situation regarding pit empting and waste disposal; 

2. To gather information on household’s preferences for sanitation products and services, their motivations, understanding of their economic situation and the constraints that they face  also exploring inter-household variations such as gender issues, regarding these points

3. To provide information about challenges in terms of sanitation options and management systems (e.g.: pit empting, waste disposal), including an understanding of the environmental context


4. To undertake a supply chain mapping & Identification of strengths and weaknesses of the existing market

5. To provide information on the strengths and weaknesses of existing communication channels regarding sanitation marketing;


6. To provide information on gender gaps at the community/VSLA level identifying the obstacles to women’s participation and to consider the potential participation of VSLA groups and sanitation enterprise development


7. Based on the analysis above, to provide recommendations for market based sustainable sanitation solutions


8. To identify the necessary investment, inputs and skills required to address the recommendations identified and draw up a detailed intervention table

1.6 Definition of key words


Sanitation: generally refers to the provision of facilities and services for the safe disposal of human urine and feces. The word 'sanitation' also refers to the maintenance of hygienic conditions, through services such as garbage collection and wastewater disposal
. Others define sanitation as “Separating and keep separated humans from their excreta”
. Thus, the basic objective of all the sanitation programs should be disposal of human excreta and community wastages without endangering the public life.


Supply chain is the combination of organizations, people, activities, information and resources required to create a product or service and move it from supplier to customer. Supply chain actors typically include input suppliers, producers, transporters, wholesalers, retailers, and consumers. To persist, commercial supply chains require, at a minimum, a flow of revenues up the chain which allows each actor to make enough profit to justify their participation. Other stakeholders include government officials, community groups, and other civil society organizations
.


Sanitation marketing is the application of the best social and commercial marketing practices to change behavior and to scale up the demand and supply for improved sanitation, particularly among the poor
. It involves a more comprehensive demand and supply strengthening strategy drawing on social and commercial marketing and behavior change communication approaches.

1.7 Market products


RIWSP is proposing  three latrines products; Ecosan, Semi ecosan and Ventilated Pit Latrine (VIP) as there are among several latrine technologies recommended by the government


Ecosan toilet
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Ecosan Latrine (Picture from Guidelines on latrine technologies usable in Rwanda)

The Ecological Sanitation (Ecosan) toilet is designed to capture and transform the nutrients found in human urine and feces into usable by-products. The Ecosan has two holes that separately receive faeces and urine. Sufficient ashes are used to cover new faeces for protecting odor, flies, insects and pollutions. Its advantages are to contribute to food security through providing organic fertilizer from the human waste, to prevent disease and promote health, and to protect the environment by using a shallow pit which does not contaminate the underground water sources. However, it requires more education, marketing and needs political commitment for social acceptance as well as the use of human excreta in form of fertilizer.


Semi ecosan toilet

This type of the latrine is similar to ecosan, but the difference being that in semi-ecosan, urine is most preferred, and feaces is neglected in the pit. Urine is tapped and stored/covered in a tight container so as not to lose urea. The storage should not go beyond 45 days. Urine is diluted with water in the ratio of 1:4 i.e. one liter of urine to four liters of water, then applied on crops as fertilizer. Urine is easily tapped and has fewer odors. 


Ventilated Improved Pit latrine (VIP)
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VIP Latrine (Picture from Guidelines on latrine technologies usable in Rwanda)

It is an improvement over the single pit because continuous airflow through the ventilation pipe vents odors and acts as a trap for flies as they escape towards the light. It controls pollution and dampness, has no or little odor/smell in side. However, this technology presents two main challenges which are cost and maintenance. Slight cost increase compared to a traditional pit latrine especially from buying a vent pipe to expel out the odor. As a latrine’s pit should not exceed 4 meters deep (MOH standards), that means it will get full faster compared to traditional pit latrines that are typically >10m deep. Since it is a permanent structure; VIP latrines require a complementary pit emptying system to remove and safely dispose of the waste once the hole is full. 

		N0

		 

		Qty

		VIP

		ECOSAN

		SEMI-ECOSAN



		1

		Digging hole

		4m

		8,000

		*

		8,000



		2

		Stones

		2 barrows

		5,000

		5,000

		5,000



		3

		Sand (mixed)

		1 barrow

		1,200

		1,200

		1,200



		4

		Mud brick 

		150

		4,500

		4,500

		4,500



		5

		Wood

		2

		3,000

		3,000

		3,000



		6

		Nails (mixed)

		1kg

		1,300

		1300

		1,300



		7

		Iron sheet

		1

		5,000

		5,000

		5,000



		8

		Cement

		 

		10,000

		10,000

		10,000



		9

		Galvanized wire

		 

		750

		750

		750



		10

		PVC pipe

		1

		3,750

		*

		3,750



		11

		Timber (Madrier)

		1.5

		4,000

		4,000

		4,000



		12

		Water

		40jerrycans

		4,000

		4,000

		4,000



		13

		Door

		 

		5,000

		5,000

		5,000



		14

		Tippy tap

		Available

		1,000

		1,000

		1,000



		15

		Unskilled labor 

		1

		4,000

		4,000

		4,000



		16

		Skilled labor

		1

		8,000

		 8,000

		8,000   



		 

		Total

		 

		Rwf 68,500 ($ 106)

		Rwf 56,750 ($ 88)

		Rwf 68,500  ($ 106)



		

		

		

		

		

		





Table 1: Generic Bill of Quantities and cost estimates for the construction of VIP, ECOSAN and SEMI-ECOSAN latrines. (Exchange rate:  U$ 1= Rwf650)


Proposed main strategies to be applied in VSLGs in order to reduce the price estimate of the improved latrine


·  VSLA members can help one another (ubudehe) to perform the more laborious tasks of latrine construction. These tasks may include: making mud bricks, digging a pit, transporting materials such as stones and sand available locally within the community. Enlisting greater community participation may speed up construction and significantly reduce the construction costs which would otherwise be spent to hire daily labor. For example, this strategy was successful in the Eastern Province where  CARE Rwanda built around 600 houses for returnees from Tanzania in Ndego, Kageyo, and Ndama villages.  Indeed, each beneficiary was making around three thousands (3,000) mud bricks to build their houses and latrines, among other tasks. 


· VSLAs members’ could pool together money to make a bulk purchase of construction materials (eg a lorry of sand, stones,…) which will be shared among VSL group members. 


· Mobilize VSLA members to supply construction materials used in latrine construction as  an income generating activity. For example selling a bag or wheelbarrow of sand, bricks or gravel.


· To mobilize VSLGs members to collect the available latrine construction materials in their area that can be gathered for free. Those materials are like: sand, gravel, stones, etc.

· Priority should be given to available masons in VSL groups, Community hygiene club members and community health workers as they are living within the same community. On one hand, these masons could also participate in different community works and we are anticipating that they are going to help technically other community members during community works. On the other hand, they are potential technicians for construction and maintenance for adopted latrines within the community.

* Star sign indicates some activities or work which members of HH will provide without buying them or hiring somebody else to reduce the latrine cost
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		VIP

		ECOSAN

		SEMI-ECOSAN



		1

		Digging hole

		4m

		

		*

		



		2

		Stones

		 

		*

		*

		*



		3

		Sand (mixed)

		 

		1,200

		1,200

		1,200



		4

		Mud brick 

		150

		*

		*

		*



		5

		Wood

		3

		*

		*

		*



		6

		Nails (mixed)

		1kg

		1,300

		1300

		1,300



		7

		Iron sheet

		1

		5,000

		5,000

		5,000



		8

		Cement

		 

		10,000

		10,000

		10,000



		9

		Galvanized wire

		 

		750

		750

		750



		10

		PVC pipe

		1

		3,750

		*

		3,750



		11

		Timber (Madrier)

		1.5

		4,000

		4,000

		4,000



		12

		Water

		40jerrycans

		*

		*

		*



		13

		Door

		 

		5,000

		5,000

		5,000



		14

		Tippy tap

		Available

		1,000

		1,000

		1,000



		15

		Unskilled labor 

		1

		*

		*

		*



		16

		Skilled labor

		1

		8,000

		 8,000

		 8,000           






		17

		20 L Jerry can 

		1

		 

		1,500

		1,500



		 

		Total

		 

		Rwf 40,000  ($ 62)

		Rwf 37,750  ($59)

		Rwf 41,500  ($ 64)



		

		

		

		

		

		





Table 2: Option 2 -- Generic Bill of Quantities and cost estimates for the construction of VIP latrine, ECOSAN and SEMI-ECOSAN. Considering the contribution of the household and cost sharing. (Exchange rate:  U$ 1= Rwf650)

2. LITERATURE REVIEW

2.1 Sanitation overview


According to WHO, 1.6 million deaths of children per year can be attributed to unsafe water, poor sanitation, and lack of hygiene? One of the most significant diseases that arise from poor sanitation is diarrhea. Most of the affected are young children below five years of age. Other diseases that are caused by poor sanitation include schistosomiasis, trachoma, and soil transmitted helminthiases
.


Poor sanitation accounts for almost 50% of underweight child since it has a direct link to diarrhea. According to Joint Monitoring Programme (JMP) report of March 2012, people using improved sanitation amount to 63% globally. However, the world remains off track for the sanitation target of the MDGs. 2.5 billion People, worldwide, do not access to improved sanitation
. The JMP report states that if current trends continue, in 2015, 2.4 billion people will lack access to improved sanitation facilities. 15 % of the population still practice open defecation, defined as defecation in fields, forests, bushes, bodies of water or other open spaces. This represents 1.1 billion people. Though the proportion of people practicing open defecation is decreasing, the absolute number has remained at over one billion for several years, due to population growth
. Improved sanitation, including hand washing and water purification, could save the lives of 1.5 million children who die from diarrheal diseases each year
.

Extending water supply and sanitation services to poor households would largely contribute to health promotion
. According to WHO analysis
, achieving the MDG number 7(Ensuring environmental sustainability) would bring substantial economic gains: each $1 invested would yield an economic return of $3 to $34, depending on the region. 


 According to the UN Environment Program, nearly 230 million people in Africa defecate in the open
. This lethal sanitation practice is still common place in some countries. In Ethiopia, Namibia and Mozambique for example, the proportion of people who practice open defecation stands at 46, 52 and 41%
 respectively. Only three countries in sub Saharan Africa, Angola, Botswana, and South Africa, are on track to meet the MDG target for improved sanitation. It is particularly the poor who lack access to sanitation in sub-Saharan Africa.


In Rwanda, 55% of households have access to improved/not shared pit latrine with slab. The rate of open defecation is estimated at less than one percent, one of the lowest rates in Sub Saharan Africa
. However, the recent EICV3 report indicates that 74.5% of households have improved sanitation facilities
. Despite these encouraging statistics, poor hygiene and sanitation practices are linked to 80% of the country’s disease burden. Diarrhea is the second cause of death amongst children under 5 years of age
. 

2.2 Human waste fertilizer

According to experience on ecosan in providing a good organic fertilizer, for example in Japan, human excreta have been used as a fertilizer since ancient times
. In China, human waste has been used as a fertilizer for thousands of years either alone or in combination with another kind of organic waste. The ancient society realized that the use of this kind of manure increased their yields and maintained the soil’s fertility. Certainly, these practices have prevented soil degradation, especially taking into account the thousands of years of constant farming in that country
.


Recently, many ecosan projects have been implemented in different parts of the world, and their results confirm that the effectiveness of the treated excreta is not questionable. In various experiments carried out in seven West African countries between 2003 and 2005, fertilizers obtained following the ecosan approach were tested on eleven different crops. The results demonstrated that urine can replace urea as a fast-acting fertilizer while combined faeces and urine often gave as much as 30% more yield than the plots fertilized with equivalent mineral compounds
.


		

		Grey water

		Urine

		Faeces



		Yearly load kg/(person*year)

		24,000 – 100,000

		~500

		~ 50



		Nitrogen (N)

		~ 3%

		~ 87%

		~ 10%



		Phosphorus (P)

		~ 10%

		~ 50%

		~ 40%



		Potassium (K)

		~ 23%

		~ 60%

		~ 17%





Table 3: Nutrients contained in domestic wastewater flows with no dilution for urine and faeces, adapted from Otterpohl (2001)

Even if there is no policy on the use of human manure/fertilizer in Rwanda, the importance of the human waste fertilizer is known but there is a need of researching on environmental health and economical aspect of human on it as well as education of farmers on its use (interviews; RAB, MINAGRI). However, it is known that some farmers especially in the eastern and northern province use it and produce good crops.

3. METHODOLOGY

3.1 Description of the study area


 Kayonza District

The District of Kayonza has a surface area of 1,954 km2 divided into 12 sectors, with a total population of 275,873 inhabitants. The RIWSP VSLA activity covers three (3) sectors of the District: Mwiri, Rwinkwavu and Kabare. The total population of those three sectors is 70,000 or 14,774 households. The population density is 141 inhabitants/km2. Covered study areas within each administrative entity are limited to the Kamababa watershed
.

Agriculture is main livelihood of people in Kayonza. Staple crops include maize, banana, cassava, rice, beans, fruits and legumes and animal husbandry, mainly cows. Some do artisanal crafts and small, often informal, trading businesses.


The current level of poverty reaches 42% due to climate change effect (dryness) and new poor household comers (abimukira) that come seeking for lands (Interview from the vice mayor in charge of economic affairs).

Gatsibo District


The District of Gatsibo is divided into 14 sectors, with a total population approximating 377,000 inhabitants. The RIWSP VSLA activity covers two (2) sectors of the district, which are: Kiziguro and Rwimbogo. The total population of those two sectors is of around 53,000 inhabitants forming 11,676 households.

The local population depends on agriculture, animal husbandry and small businesses. The poverty level is at 46% (Interview with the vice mayor in charge of social affairs)


3.2 Introduction

The study focused on households that were members of VSLA groups started during the project. 

		District

		Number 
of VSLA

		Total number
 of members

		Gender



		 

		Females

		Males



		Kayonza

		        257 

		              7,664 

		 6013 (78%) 

		 1651 (21%) 



		Gatsibo

		          98 

		              2,842 

		 2188 (77%) 

		 654 (23%) 



		Total

		        355 

		            10,506 

		 8201 (78%) 

		 2305 (22%) 





Table 4: Description of VSLA groups

The study selected 162 VSLA members with equal percentage among new and old VSLAs and 48 neighboring households that do not belong to VSLAs (Old VSLAs are those formed by Sustainable Access to Financial services for Investment project (SAFI) while new VSLAs are those formed by RIWSP). The study also approached other local sanitation playmakers and authorities for more information including 50 latrine constructors (masons, slab makers and sellers), 9 local pit emptiers, 10 local traders/retailers including those selling hygiene and sanitation products such as san plats, tippy taps, water pure, water filters, liquid soaps, disinfectants etc, 5 local microfinance institutions (MFIs) involved in providing loans to local micro businesses, the authority at local and central level having a link to sanitation in the ministry of local government (MINALOC), ministry of health (MoH), ministry of infrastructure (MININFRA), Rwanda Agriculture Board (RAB), Rwanda Natural Resources Authority (RNRA) and the ministry of agriculture (MINAGRI).        

210 VSLA and non VSLA members were subject to household questionnaire and home visits (Annex 4; Appendix 1). The number of respondents was selected proportionally to the number of VSLA groups present in the district. In VSLAs, the procedure was 4 members in each VSLA with a ratio of 1:3 i.e. 1 man to 3 women as it is VSLA membership policy. 

Emptiers and other authorities at sector and district level were grouped into five focus peer groups. Vice mayors, local traders and other authorities at central level were subject to individual interviews (20 interviews). Quantitative data from VSLA and non VSLA members was entered and analyzed using Ms Excel and STATA. Qualitative data from notes of desk review, focus group discussions and Key Informants Interviews were summarized and analyzed. 


3.3 Study limitations and challenges

The study has faced some challenges including rescheduling of interviews and focus groups and the consultant had to conform to the respondent’s availability which has prolonged its timeline.

This study is not exhaustive as it puts emphasis on VSLA members. Additionally, the study is geographically limited to 5 sectors which become hard to represent a bigger region. It is studying 3 latrine products (Ecosan, Semi-ecosan and VIP latrines) which are not commoner  in the area like pit latrines, this will need stronger and regular community sensitization to shift from pit to these 3 products mentioned above.

4. FINDINGS

4.1 Socio-demographic analysis of respondents

The sanitation market analysis was conducted over 210 respondents from 2 administrative districts and 5 sectors within the Kamababa Watershed, as shown in a table below:


		District

		Sector

		Frequency



		Gatsibo

		Kiziguro

		26 (12%)



		

		Rwimbogo

		45 (22%)



		

		Subtotal

		71 (34%)



		Kayonza

		Rwinkwavu

		47 (22%)



		

		Mwiri

		47 (22%)



		

		Kabare

		45 (22%)



		

		Subtotal

		139 (66%)



		Grand Total

		

		210 (100%)





  Table 5: Distribution of 210 Respondents per district and community sector

In light of the table above, 66% of respondents came from Kayonza District while the remaining 34% came from Gatsibo District.  Moreover, equal proportion of respondents (22%) from Rwinkwavu, Mwiri and Kabare Sectors in Kayonza District as well as Rwimbogo Sector in Gatsibo District was subjected to this study. Kiziguro Sector represented the remaining 12% of the total number of respondents.

This study was conducted over 146 (69.52%) females and 64 males (30.08%). As for their marital status, married respondents were 164 (78%), singles 21(10%), widows 18 (9%) and separated/divorced 7(3%). The average size of the household was 5 members.
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 Figure 1: Distribution of respondents by age

The figure above indicates that 179 (85%) respondents are still in active age (between 22 and 49 years). This explains that they can work to access improved sanitation facilities among other things.


As for the professional occupation of respondents, 81% were exclusively farmers while 11% combined farming and other small activities such as masonry, tailoring, small scale trading, etc. This explains that farming is the more predominant economic activity practiced in the area of the study (92%). The remaining 8% included full time employees (5%) and small traders (3%).
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Figure 2: Education levels of Respondents

The educational background of respondents was dominated by the primary education level (65%), post primary (21%) and no-education (11%). The remaining 3% included secondary and above (2%) and vocational (1%) as seen in the Figure 2 above.

Respondents indicated that 155(74%) households stay in semi permanent houses built in mad bricks, 51 (24%) stay in wooden built houses, 1(0.5%) stays in bloc cement house and only 3 (1.4%) stay in burnt brick built houses. However, 195(93%) were house owners while 15(7%) were tenants. This high number of house owners has a positive impact on decision making on what type of latrine they can construct.


The main source of water used in households, as depicted in figure 3 below, is the piped water (used by 32% of the respondents), followed by spring water (19%), bore hole and valley dams (16% each), shallow water  (14%) and rain water (3%).
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 Figure 3: Sources of water used by Households

Concerning water access, the study considered two main components; distance and cost. As far as distance to water source is concerned, the study considered that a household accesses water when the water source is within a radius not exceeding 500m from the household. Considering distance, 61(29%) households have water source at a distance below 500m while 146(70%) households get water between 500m and 8km from home, 3(1.4%) households were considered as missing data. As far as water cost is concerned, 77(37%) households regularly buy water while 133(63%) do not.  A 20 litre jerry can costs variably between Rwf 10 and 200 in dry season which is quite expensive to many households.


As for the availability of hygiene and sanitation products; 72% of respondents confirmed the availability of pure water in the area, 71% ascertained the availability of Tippy Taps. Other  products  such  as  disinfectants,  water  filter  and latrine slabs  were  confirmed  at relatively low rates (28%,15% and 14% respectively). However it was noted from field observation that these products were not used by households.

4.2 Overview of sanitation condition in the area of the study

This section provides information on the current status of latrines in terms of quantity and quality within the target area, as well as pit emptying and waste disposal.

4.2.1 Description of the current status of latrines in the area

		HH having a latrine

		Latrine meeting standards



		

		No

		Yes

		Total



		No

		7 (3.33%)

		0

		7(3.33%)



		Yes

		194 (92.38%)

		9 (4.29%)

		203 (96.67%)



		Total

		201 (95.71%)

		9 (4.29%)

		210 (100%)





   Table 6: Quality of the latrines owned by the Households in target area

97% of the households that were subject to this analysis own latrines while the remaining 3% do not (either shares latrines with their neighbors or practice open defecation) as seen in a table above. Only 9(4%) of the HH owning latrines meet standards set forth by the Ministry of Health
 whereby 4 HHs come from Rwimbogo Sector, 2 HH from Kabare Sector, 1HH from Rwinkwavu, 1HH from Kiziguro sector and 1HH from Mwiri sector. All these HHs are VSLA members. However, it was noted that most of these HHs have benefited these latrines from NGOs such as CARE in Rwimbogo and Partners in Health in Rwinkwavu sectors. (See latrine standards/guidelines in annex 3). These findings do not match with EICV3 report which indicates that 74.5% national wide and 74.9% in the Eastern Province have access to improved latrines
. This high disparity was probably due to difference of indicators used by the consultant (MoH standards) and those set by EICV3 (WHO/UNICEF) that considered an improved toilet as a flush toilet and pit latrines with a floor slab
 or due to the fact that target people (VSLA members) are among the poorest households (See sample pictures of existing household latrines in annex 2). Among existing poor state latrines, 52.1% have poor wooden slabs whereby the human waste is seen from above and a non attentive person or a child can easily fall in. 88.1% have no doors. 97.8% have poor superstructures mainly half built and 84.5% have no roof. This explains discomfort felt by adults especially women in using these latrines especially at daytime. 

4.2.2 Pit emptying and waste disposal

72 (34%) of respondents have declared that their latrines once have been full. However, only one household has emptied it and is reusing the same. In absence of the proper waste management system, the remaining household had to build new latrines. These results and statement confirm a need of emptying and waste disposal system in the area.


Focus interviews from local emptiers and local authorities indicated that only institutional sanitation facilities such as school and hospital latrines are emptied, but neither individual household pit emptying system nor control mechanism for waste management of institutional latrine emptying exist in the area. All emptiers were self trained. 

The emptying process of school and hospital toilets consists of digging a new hole near the septic tank, adding chlorine product into the septic tank, emptying the sludge and pouring into the new hole (which is later covered.) The main equipment used are buckets and ropes, sometimes gloves, boots and masks especially while the service is offered to hospitals. The charges are negotiable but turn around Rwf 100,000/USD 154 per 9m3 septic tank.

None among emptiers was bothered by environmental issues for the reason that no one has ever talked to them about it. However, it is up to the government to establish a system for collection, transportation, repository and disposal of waste
. Up to now, there is no waste disposal site in both districts which is a sanitation challenge to the community, the study meanwhile recommends a recruitment and training of 5 emptiers (one per sector) using appropriate emptying devices such as Gulper and Hand pumps whereby a shallow hole is dug near the latrine whereby the sludge will be disposed and the hole covered. After 6 months, the decomposed matter is used as fertilizer.

4.3 HH latrine preference and motivation

4.3.1 Satisfaction with existing HH Latrines

		Type of latrine currently used

		Satisfaction with
their latrines



		



		

		No

		Yes

		Total



		Traditional pit Latrine

		183 (87.14%)

		16 (7.62%)

		199 (94.76%)



		VIP

		7 (3.33%)

		2 (0.95%)

		9 (4.28%)



		Don’t use any

		2 (0.95%)

		0

		2 (0.95%)



		Total

		192 (91.43%)

		18 (8.57%)

		210 (100%)





  Table 7: Type of latrines used and satisfaction about their conditions

Traditional pit latrine is the most used (95%) and VIP (4%). At the same time, 91% of households were not satisfied with the status of the latrines because some of them were not covered, others had poorly built superstructure, others were full (see sample pictures in annex 1). Only 9% were satisfied with their latrines. Among the 18 HHs that are satisfied with their latrines, each sector has 4 HHs a part from Rwinkwavu that has two. VSLA household members count 12(67%) while Non VSLA households count 6(33%). 3(17%) of both VSLA and non VSLA members are headed by women while 15(83%) are headed by men.

4.3.2 Latrine Preference

		Reason of latrine choice

		Preferred latrine type



		

		ECOSAN

		VIP

		Total



		Access
to fertilizer

		112 (60.21%)

		0

		112 (60.21%)



		Environmental reason

		9 (4.84%)

		49 (26.34%)

		58 (31.18%)



		Financial reason

		10 (5.37%)

		6 (3.23%)

		16 (8.60%)



		Total

		131 (70.43%)

		55 (29.57%)

		186 (100%)





   Table 8: Desired latrine type and reason of choice

As for the desired types of latrines, Table 8 shows that ecosan was chosen by 70% of respondents (not determining either ecosan or semi ecosan) while VIP was chosen by 30% of respondents. The most reason for choosing ecosan was the opportunity to produce fertilizer (60%), financial reason/cost (5%) and environmental reason/pollution control (4%). In fact, respondents explained that ecosan provides fertilizer which is used to produce more crops; it is easier to empty and environmental friendly in terms of air and water pollution. It was noted that the existence of high rate of poor latrines in the area was on one hand mainly due to ignorance/lack of information on current latrine technologies due itself to poor communication of latrine standards/technologies within the community , lack of local trained  masons and financial constraints on the other hand. 

Knowing that agriculture is the backbone of the Rwanda’s economy (92% of respondents are farmers), the study strongly recommends the spread of ecosan technology in order to promote the use of compost and urine as soil improvers. Additionally, ecosan is one of latrine technologies being promoted by the ministry of Infrastructure. However, if the population is well trained on the management of faeces and urine by adopting the ECOSAN technology, this can reduce the use of expensive inorganic fertilizer and hence increase the HH revenues. Therefore, the study also recommends studies on human waste (urine and faces) treatment and use in agriculture and the environmental health and economic impacts of human waste fertilizer.

4.3.3 Household economic situation and access to sanitation facility

As seen previously the main economic activity carried out in the target area is farming which is practiced at 92%. Other activities are small scale trading and full time employment in different organizations.

		Main Source

of income

		Household Annual Average Income (Rwf)

		



		

		<100,000

		100K-300K

		300K-500K

		>500K

		Total



		Farming

		83 (39.52%)

		63 (30%)

		5 (2.38%)

		5 (2.38%)



		156 (74.28%)





		Farming and masonry

		2 (0.95%)

		2 (0.95%)

		2 (0.95%)

		1 (0.48%)

		7 (3.33%)



		Farming and trading



		4 (1.90%)

		19 (9.05%)

		2 (0.95%)

		4 (1.90%)

		29 (13.81%)



		Farming and others

		1 (0.48%)

		5 (2.38%)

		2 (0.95%)

		0

		8 (3.81%)



		Tailoring & employment

		5 (2.38%)

		0

		3 (1.43%)

		2 (0.95%)

		10 (5.71%)



		Total

		95 (45.24%)

		89(42.38%)

		14 (6.67%)

		12 (5.71%)

		210 (100%)





Table 9: HH annual average income versus HH source of income

In light of the table above, 45% of respondents earn less than 100,000 Rwf while 42% earn between 100,000 and 300,000 Rwf, 7% between 300,000 and 500,000 Rwf and 6% earn above 500,000 Rwf annually. These figures give an idea on the approximate number of households that can afford to pay the latrine product.
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Figure 4: VSL/no VSL member versus annual average income

As per the graph above, 75% of total respondents were VSLA members while the remaining 25% were non- VSLA members.

		Latrine position  in home basic priorities

		Frequency

		Percentage

		Cum



		First

		161

		76.67

		76.7



		Second

		31

		14.76

		91.4



		Third

		13

		6.19

		97.6



		Fourth

		4

		1.9

		99.5



		Fifth

		1

		0.48

		100



		Total

		210

		100

		 





Table 10: Latrine position among 5 top basic home needs

It is noted that approximately 77% of respondents are willing to improve their latrines as it is the first priority among top 5 basic needs of their homes. 

		Contribution

		Frequency

		%

		Cum.



		No contribution

		5

		2.38

		2.38



		Less than 5000

		2

		0.95

		3.33



		5000-10000

		26

		12.4

		15.7



		10000-15000

		39

		18.6

		34.3



		15000-20000

		17

		8.09

		42.4



		20000-25000

		45

		21.4

		63.8



		25000-30000

		1

		0.48

		64.3



		30000-35000

		16

		7.62

		71.9



		35000-40000

		1

		0.48

		72.4



		40000-45000

		7

		3.33

		75.7



		50000-55000

		29

		13.8

		89.5



		55000-above

		19

		9.05

		98.6



		NA

		3

		1.43

		100



		Total

		210

		100

		 





Table 11: Proposed HH contribution on latrine construction

2.38% of respondents cannot contribute to the toilet building while 1.43% stated they don’t need improved latrine. The greatest percentage of contribution came from those who can contribute between Rwf 20,000-25,000, 10,000-15,000, 50,000-55,000 and 5,000-10,000 respectively. It was noted, among respondents who can contribute more than 55,000, that 16 (7.62%) can contribute Rwf 100,000 and more while the remaining 1.43% can contribute between Rwf 60,000 and 80,000.

		Contribution

		Number of HH

		Percentage

		Unit cost (Rwf)



		Digging hole

		162

		77.14

		8,000



		Sand

		53

		25.24

		1,200



		Iron sheet

		23

		10.95

		9,000



		Cement

		5

		2.38

		10,000



		Door

		3

		1.43

		5,000



		Nails

		9

		4.29

		1,300





Table 12: Other contributions to reduce the latrine cost

Table 11 indicates that around 26.2% of surveyed HHs can contribute from 40,000Rwf to 55,000Rwf and above for the construction of an improved latrine (same as latrine cost estimates) while table 12 shows other contributions in form of raw materials that some HHs can avail.  77% can dig the hole themselves 25% can get sand to reduce the latrine cost. Basing on facts that 54.8% of households earn above 100,000Rwf, and some HHs that can get other construction materials to reduce the cost (table 12) and the high consideration of latrine in priority order (77% of HHs consider a latrine as top priority); it is estimated that the number of HHs that will buy the latrine product shall keep increasing with time especially with continuous behavior change communication and other marketing strategies. 

4.4 Market Size

As the scope of the study focuses on VSLAs, we consider a total number of 355 VSLAs (98 VSLAs from Gatsibo and 257 VSLAs from Kayonza District) of 30 members each thus make a total number of 355X30=10,650 members. However, if we consider the ratio of 70% females and 30% males within a typical VSLA, and knowing that one household may have both the wife and husband belonging to different VSLA and may not need two improved latrines, thus the likelihood to be double counted for males is 30%, the same as for females (30%) thus making a total of 60% i.e. the rest 40% (females) cannot be double counted. To eliminate the double count=60%/2=30%. 40%+30%=70%x 10,650=7,455 VSL member HH/Latrines.

However, this number of latrines will be affected by several factors such as financial constraints, social acceptance, having latrines fulfilling standards etc.


Therefore, the market size is calculated considering financial issues and rate of HH with latrines that do not fulfill MoH standards because we believe that the social acceptance may be improved by the marketing strategy associated with behavior change communication. Therefore, as we have seen that the costs of ecosan and VIP latrines vary between 45,750Rwf and 56,000 Rwf, the study encourages these VSLA first to use some percentage of the saved money in buying processed materials, to acquire small loans from MFIs and to establish regular communal works (Umuganda) among themselves in order to provide primary raw materials such as mud bricks, water, unskilled labor, sand (where possible) so as to cut off the latrine cost, that is why, the study found out that when these measures are taken into consideration, all HHs with poor latrines (93%) and those practicing open defecation (3%) can gradually access to improved sanitation facilities. The total market size of latrines = 96% X 7,455= 7,157 Latrines including 5,010 (70%) ecosan and 2,147 (30%) VIPs. However, these preferences are subject to changes. Therefore, the study suggests the construction of 200 latrines per months for 3 years (this is to cover the remaining period of RIWSP project)


The researcher proposes 50% of the total latrines (3,578) to be sold /constructed within 36 months to come. If a latrine can be constructed in 7 days (on average) with one skilled mason (the unskilled labor shall be provided by the owner in communal work), we assume that at least 100 latrines will be constructed per month non-stop thus need at least 25 masons. However, there may be unexpected events such as illness, leaving the work/ drop off on the way for masons etc. That is why the study recommends 35 masons to be recruited and trained for the purpose.


Main sources of construction materials: Processed materials are available just from nearby local shops except sand which some households get from 3km (Kiziguro).

4.5 Gender issues and sanitation development

In the Rwandan culture, the construction of a HH latrine (hardware), decision on design and dimensions were the responsibility of a man while the regular maintenance/cleaning (software) were the responsibility of the woman. This would sometimes affect the woman for example when the man decides to build a latrine with half built superstructure or without a door which prevents the total privacy of the attendant, the woman could not have privacy when defecating, she would wait until dark. Delaying defecation or fear to defecate daytime would influence her to drink less which can cause health problems. 

Poor sanitation affects more Women than Men as Women are usually the primary careers for family members who are ill. This exposes them to ill health, especially when dealing with faeces of relatives suffering from diarrheal infections. Again open defecation is more dangerous to the woman as the later is exposed to rape while defecating in bush. However the study indicated that there is a gradual improvement in decision making regarding the latrine construction. Now women can also take decision as it was confirmed by 20% of respondents, 38% of respondents indicated that it is the man who takes decision, 38% of respondents said that both (either the man or the woman) can decide while 4% attributed the decision to others such as sons, daughters or any funder like NGO as seen in a figure below;
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Figure 5: Who takes decision to build latrine

Basing on responsibility sharing in the construction of the household latrine, the study advises the participation of men to be trained on sanitation within VSLAs so as to ease the adoption of latrine technology and latrine management at household level.
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Figure 6: Household annual average income per gender

In light of figure 6 above; the male-headed households were the most prominent in earning annual average income equal or less than Rwf 300,000 per year. On the other hand, female-headed households have the greatest percentages in earning annual average incomes of more than Rwf 300,000. Under such conditions, a significant relationship between the gender of household head and the household annual average income (Pearson chi2 = 7.06, df=3, P-value < 0.10) was realized


[image: image13.png]Head of the Household

80%
60%
40%
20%

0%

76%

20%
1% 29
P
No Yes

Having own latrine

B Female

 Male







Figure 7: Having own latrine and sex of the head of the household


The percentage of the male-headed households is greater than those headed by females (76% against 20%). This is also true for households that do not own latrines. Under such conditions, there is no significant relationship between the owning latrine and sex of the head of the household (Pearson chi2 = 1.86, df=1, P-value > 0.05)


[image: image14.png]Head of the family

56
45
16 16 17
‘ m Female
0 2
L § . . -. m Male

Between Between Between Between
100-500  500-1000 1000-1500 1500-2000

VSLA Weekly Deposits







Figure 8: VSLA weekly deposit per sex of the head of the household

While the percentage of males significantly increases when the deposits increase up to Rwf 1,000 per week and then reduces for the deposits above Rwf 1,000, the female deposits show only a general decreasing pattern. In all classes of VSLA weekly deposits, the greatest percentages were found in male-headed households and there was no statistically significant relationship between those two variables (Pearson chi2 = 1.4414, df=4, P-value >0.05). Which means the sex of head of the HH is not a determinant factor of the weekly amount of money to deposit on VSLA account. All these facts indicate that gender does not much determine the financial capacity to access to improved sanitation facility in the area. 

4.6 Sanitation marketing and communication

The study realized that there was no specific and structured sanitation communication channel in the area because there was no product/latrine technology to promote within the community and sanitation is poorly known in the area. Therefore, the study recommends local authorities to communicate toilet standards to their communities and to include sanitation especially the construction of standard latrines by the community among their performance contract. Finally the study has recommended several communication channels with different means and by various implementers including RIWSP staff, local authority up to the beneficiary as proposed in a table below;
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Table 13: Proposed communication channel

4.7 Supply chain mapping, weaknesses and strengths of the existing market

According to observations and interviews carried out, the existing sanitation supply chain in the area is purely informal because from the demand side (household), almost all latrines were built by owners (not masons) with no masonry skills and no information on available latrine technologies which thus explains their poor condition among other factors. Processed construction materials (cement, iron sheet, nails, galvanized wires etc) were available from local retailers from 38 small trade centers in the area under study but are not directly linked to sanitation purpose (latrine construction). It is the household that typically seeks services and drive purchasing of latrine construction materials from retailers. No retailers of unprocessed raw materials such as sand which makes it expensive in the area. Supporting  institutions  such  as  Banks,  Private  Sector  are  not  interested  in sanitation market. 

There is no sanitation marketing strategy. No trained masons on latrine technologies and there is no emptying and waste transport systems and disposal site. However, the existence of CHCs, CHWs, latrine standards and the community’s willingness to purchase sanitation products are among the strengths of the existing but informal supply chain. Therefore, the study has proposed a new supply chain suitable to the area as seen in a diagram below;
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Explanation

A. Direct sanitation supply chain players

1. Producer/Importer

This is the main source of sanitation products. He/She might be producing or importing sanitation products from outside the country where the show room manager can buy them in bulky. Main producers/importers are based in the city of Kigali.

2. Show Room

This is a kind of shop that will be built by RIWSP at each of five mentioned sectors’ office. It will be used to display and sell in bulky or retail different hygiene and sanitation products to the local community. The showroom manager (a single person or a group) will be selected by RIWSP. The manager should be business oriented and will be selected either from VSLAs, CHWs or CHCs. The showroom manager will sign a MoU with RIWSP and the local authority detailing the ways of working in form of Public Private Partnership. 

3. Household

These are direct sanitation product consumers that will be buying them from either showrooms or from intermediate agents.

B. Supporting Sanitation Players 


A.  Masons

These will be trained to construct different types of standard latrines and will be getting sanitation materials from showrooms 

B. Government

Through its different institutions (MININFRA, MOH, MINALOC, MINAGRI,  EWSA), it plays the role of sanitation policy making. It is mandated to provide latrine standards and other policies and communicates them to the community and make sure   they are implemented.

C. Banks and MFIs

These serve as loan providers to showrooms and to VSLAs, CHCs, CHWs,  for their businesses. 

5. CONCLUSION

The present study made it possible to realize that sanitation status in the study area is generally poor. 91% of the population surveyed has inappropriate latrines while 3% of surveyed HHs practices open defecation. Water is still a challenge for the community. Community ignorance and lack of information are the main challenges for the community to access sanitation products though standards and laws regarding sanitation exist but they are neither communicated nor implemented by the responsible authority. 

Ecosan and VIP are the types of latrines most of the surveyed communities members would like to have, with the preference going to ecosan because of providing fertilizer. 7,157 latrines in 5 sectors under study is the potential market size at the moment. 26% of respondents are willing and able to pay the latrine cost immediately, however many HHs can provide some raw materials and unskilled labor to cut off the latrine cost (between Rwf 37,750 and 41,500) depending on technology and it was noted that Gender does not much affect the access to sanitation facility in the area but there is a need for both men and women to participate in sanitation trainings including masonry skills.

The area has neither household pit emptying nor waste disposal site but there are self trained emptiers who practice emptying for institutions with inadequate equipments. The supply chain and communication channels regarding sanitation do exist but in informal ways probably because sanitation is less known within the community. A new sanitation supply chain is needed with showroom at the heart of it to serve the local community which has expressed the willingness to improve their sanitation status without subsidy. The study therefore advises the implementation of sanitation marketing program.  

6. RECOMMENDATIONS 

I. RIWSP


· Train TOTS from VSLA members/ VAs, CHWs, CHCS, local authorities, CBOs, FBOs on different latrine technologies and collaborate with local authority in communicating sanitation standards in the community

· Organize/Participate in community events aiming at promoting hygiene and sanitation at sector and district level

· Promote sanitation activities via different promotional strategies such as TV, radio adverts, posters, newsletters etc (implement the communication channels as indicated in table 11)

· Recruit and train at least 5 emptiers and 35 interested and innovative masons from VSLAs/CHCs in pit emptying and latrine construction respectively

· Encourage cost sharing as a means of cutting down costs of latrine construction

· Participate in the recruitment of the showroom manager (business man)

· Help entrepreneurs in writing business plans on latrine construction, selling of sanitation products and  a business of human waste fertilizer

· Spearhead studies on treatment and use of human waste fertilizer and its environmental health and economic impacts on the community

· Link supply chain actors and ensure communication flow

· Ensure gender is taken into consideration in all activities

II.  Central government

· Ensuring the monitoring of the implementation of the Water and Sanitation policy in a sustainable way 

III. Local government 

· Sanitation related strategies and tools  should be communicated up to the household level 

· Include “household access to standard latrine” in their performance contract and ensure their monitoring

· Spread  the use of ECOSAN technology in the community in order to promote the use of urine and compost as fertilizer 


· Avail the human waste disposal at district level in the near future


· Facilitate the sanitation marketing campaigns conducted by RIWSP through different institutions in the area


· Avail CHWs, CHCs and EHOs in different sanitation campaigns and trainings to be organized by RIWSP staff.


IV. PROPOSED RIWSP INTERVENTION TABLE

		

		Activities

		Investments

		Required skills



		RIWSP

		Trainings of TOTS on different latrine technologies 

		Hiring a trainer, training materials, conference room, transport facility for participants

		Specialist in sanitation 



		

		Organizing/Participating in community events aiming at promoting hygiene and sanitation 

		Awards, sound system, brochures, posters, T-shirts, umbrellas, drama and poems, radio spots, newsletters

		Marketing skills



		

		Recruitment and training of at least 5 pit emptiers and 35 masons in pit emptying and latrine construction 

		Hiring a trainer, training materials, conference room, transport facility for participants

		Specialist in sanitation engineering



		

		Promoting cost sharing to cut down the cost of latrine 

		Transport for RIWSP field officer(s)

		Socio-economic expert 



		

		Help entrepreneurs in  elaborating business plans 

		Hiring a trainer, training materials, conference room, transport facility for participants

		Specialist in sanitation business



		

		Spearhead studies on human waste fertilizer 

		Hiring a consultant

		Specialists in environment, agribusiness 



		

		Participate in the recruitment of the showroom manager (business man)

		Transport and communication

		Specialist in Marketing



		

		Link supply chain actors and ensure communication flow

		Transport and communication

		Specialist in Marketing 
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Annexes

Annex 1: Sample pictures of existing household latrines

Latrine in Kabare sector
Uncovered Pit with no superstructure (Kiziguro)
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Demolished but used latrine (Kiziguro) HH latrine (Mwiri)
Latrine in Rwinkwavu


Annex 2: Guidelines for a standard latrine according to the Ministry of Health

(Directly translated from Kinyarwanda)


1. A latrine should have 4 walls, a door, covered with a roof and have no odor


2. The pit should not be full (sludge should not be seen above 1/2 m from the top)


3. The pit hole should be between 3-4m deep depending on soil nature


4. It should be equipped with anus cleansing materials such as water and toilet papers


5. The slab should be made of solid materials and be easy to clean


6. It should have a hand washing tool (tippy tap) and a soap to wash hands after defecation


7. Walls and slab should be clean with no presence of feaces and urine


8. The latrine should not have bad odor


9. No flies in and outside the latrine


10. Should be clean in and out


ECOSAN: guideline 2, 3 and 5 are not considered

Annex 3: List of respondents

List of VSLA and non VSLA member respondents

		1

		NYIRABASABOSE

		Joselyne



		2

		RUBUNDA

		Samuel



		3

		IYAMUMPAYE

		Emerance



		4

		BAGANIZI

		J.Bosco



		5

		NTABANGANYIMANA

		Triphine



		6

		MANIRAREBA

		Pascal



		7

		NATETE

		Joyce



		8

		MUKANTWAZA

		Priscile



		9

		URAYENEZA

		Ancine



		10

		NTARE

		Aime



		11

		ZAWADI

		Beatrice



		12

		NGIRENTE

		Jonas



		13

		BASINZIRE

		Scovia



		14

		NIYONAMBAZA

		Monica



		15

		MUKAKARISA

		M.Claire



		16

		BARAYAVUGA

		J.Baptiste



		17

		KAYONGA

		Celaphine



		18

		UWINEZA

		Concolee



		19

		NYIRAMFUWONTUMA

		Eugenie



		20

		KAMARIZA

		Floride



		21

		DUTO

		Ola



		22

		MUSABWASONI

		Jeanette



		23

		NTAMUGAYO

		Damascene



		24

		MUTETERI

		Anonciatha



		25

		MUKANDERA

		Epaodite



		26

		TUYISHIME

		Rachel



		27

		NTIBARUHIJE

		J.Bosco



		28

		NYIRAMPOZAYABO

		Jeanette



		29

		MUKESHIMANA

		Ester





		30

		UKWISHAKA

		M.Femaleth



		31

		BIZIMANA

		James



		32

		UWAMARIYA

		M.Chantal



		33

		GAKUMBA

		Steven



		34

		GASANGWA

		Ank



		35

		KAMATENESI

		Jeannette



		36

		TUGIRAMAHORO

		Dativa



		37

		MANIRAFASHA

		J.de Dieu



		38

		MUKAMURARA

		Maria



		39

		UWITONZE

		Alice



		40

		SHYAKA

		Alexi



		41

		NZAYITURIKI

		Seraphine



		42

		MUKAYISIRE

		Esperance



		43

		NYANDWI

		Simon



		44

		MUKAGATARE

		Daphrose



		45

		NYIRANSABIMANA

		Bernadette



		46

		BARIHAFI

		Augustin



		47

		MUKAMWEZI

		Shakira



		48

		MUREKATETE

		M.Chantal



		49

		MUKANDORI

		Valentine



		50

		MUKAHOBANTEZE

		Julienne



		51

		UWIMBABAZI

		Agnes



		52

		CYANGU

		Epiphanie



		53

		MUKANDAYISENGA

		Anissa



		54

		MUREKATETE

		Agnes



		55

		NYIRABAVURIKI

		Josephine



		56

		NSANZUMUHIRE

		Jean



		57

		SIBOMANA

		Didace



		58

		UWIMANA

		Zahara



		59

		BORA

		Jeanette



		60

		MUKAMBARUSHIMANA

		Verena





		61

		MUKARUYONGA

		Vestine



		62

		NYIRANDEMEYE

		Josephine



		63

		MUNYENSANGA

		J.M.V



		64

		MUGABURINDA

		Swidick



		65

		NYANDWI

		M.Chantal



		66

		YANZIGIYE

		Mediatrice



		67

		UWIZEYIMANA

		M.Odette



		68

		NYIRABASHYITSI

		Jeanette



		69

		MINANI

		Denis



		70

		INGABIRE

		Petronille



		71

		NYIRAGASIGWA

		Ange M.Louise



		72

		NYIRAKIMUZANYE

		Siforo



		73

		IRADUKUNDA

		Josiane



		74

		MUNYERAGWE

		Innocent



		75

		MUNYARUKIKO

		J.Baptiste



		76

		MUKANZIGIYE

		Vilginie



		77

		YANKURIJE

		Mediatrice



		78

		MUKARUTSINGA

		Pascasie



		79

		NTABUDAKEBA

		Vestine



		80

		RUTAGANDA

		Leonce



		81

		NYIRABAHUTU

		Floride



		82

		NSENGUWERA

		Marie



		83

		MUKANSANGA

		Beatha



		84

		NYANDWI

		Pierre



		85

		MUKANDAYISENGA

		Berine



		86

		NYIRAMBARUSHIMANA

		Marie



		87

		HATEGEKIMANA

		Silvestre



		88

		MUKANIZEYIMANA

		Devotte



		89

		MUSHIMIYIMANA

		Jeanette



		90

		NARAME

		Mediatrice



		91

		MPAKANIYE

		Betty





		92

		SAYUBU

		Ildephonse



		93

		TURAYISENGA

		Angelique



		94

		SINAMENYE

		Eric



		95

		NKUBANA

		J.Marie



		96

		NSHUTI

		Shakira



		97

		DUSABE

		Emertha



		98

		MIREMBE

		Betty



		99

		IZABAYO

		Vestine



		100

		MUKAMPAMA

		Soline



		101

		MUKAMURENZI

		Valentine



		102

		MUKANDEPANDA

		Selaphine



		103

		MUKANKUBITO

		Jeanette



		104

		MUNYANEZA

		Clavere



		105

		KWIZERA

		Lyvine



		106

		BIZIMANA

		J.Baptiste



		107

		RUGWIZAKURINDA

		Cesar



		108

		KAZUNGU

		Ramadan



		109

		UWANTEGE

		Justin



		110

		NYIRATABARO

		Anastasie



		111

		NYIRAMBANGUTSE

		Ancine



		112

		ZANcow

		Donatha



		113

		KANYABA

		Steven



		114

		MUSABYIMANA

		Dativa



		115

		MUKABARANGA

		Claudette



		116

		KAREMERA

		Vedaste



		117

		MURERWA

		Jolie



		118

		MUKABEGA

		Godelive



		119

		BYUKUSENGE

		Valentine



		120

		KAYITESI

		Olive



		121

		NYIRAMARAYIKA

		Florence



		122

		MUKABAGORORA

		Valentine





		123

		AHISHAKIYE

		Emeriene



		124

		HABUMUGISHA

		Emmanuel



		125

		MUKABAHIGI

		Martine



		126

		NZABONIMPA

		Obed



		127

		INGABIRE

		Egidie



		128

		NZAMUGOROZIKI

		Belitride



		129

		UWAMBAYINGABIRE

		Soline



		130

		RUTAYISIRE

		Innocent



		131

		UMUGWANEZA

		Olive



		132

		BIGARUKA

		Ancois



		133

		RWAMUHIZI

		Mathieu



		134

		MUKASHEMA Olive

		Olive



		135

		MUKARUSANGA

		Immacule



		136

		NYIRAMANA

		Appolinalia



		137

		KAMARIZA

		Jovanis



		138

		MUMale

		Ancois



		139

		KAMPIRE

		Laurence



		140

		TWIZEYIMANA

		Jean Pierre



		141

		MUKANSANGA

		Alphonsine



		142

		MUKESHIMANA

		Sifa



		143

		MUKANIBIZI

		Jacqueline



		144

		HAKIZAMUNGU

		Ancois



		145

		MUKANDAYISABA

		Ada



		146

		NTABUHUNGIRO

		Liberee



		147

		SIKUJUA

		Ancine



		148

		HAKIZIMANA

		Julien



		149

		KAYIRANGA

		Emmanuel



		150

		URUJENI

		Patricie



		151

		NYIRAMAHORO

		Venantie



		152

		NTEZIMANA

		Placedus



		153

		NIZANE

		Epiphanie





		154

		NZAVUGANKIZE

		Jean De Dieu



		155

		MUKANGARAMBE

		Sophia



		156

		MUKESHIMANA

		Olive



		157

		MUJAWIMANA

		Elina



		158

		MUHAWENIMANA

		Floride



		159

		MUKANKWIRO

		Mediatrice



		160

		AKINTIJE

		Violette



		161

		NZIRABATINYA

		Theodomile



		162

		MUKARUSAGARA

		Jacqueline



		163

		MUKANKUSI

		Ancine



		164

		MUKATWIZEYIMANA

		Immaculee



		165

		MUKANKURANGA

		Verdiane



		166

		NIRERE

		Venantie



		167

		BAZIRUWUBATSE

		Janvier



		168

		MUNYAKAZI

		Venant



		169

		KAMWANYA

		Celine



		170

		MUKABIRORI

		Emmerienne



		171

		RURANGWA

		Laurent



		172

		MUKANDANGA

		Annonciate



		173

		HAKUZIMANA

		Jean Damascene



		174

		NGENDAHIMANA

		Alexandre



		175

		MUKADUSABIMANA

		Beatha



		176

		MUKAMUGEMA

		Alexia



		177

		HAKIZIMANA

		Venuste



		178

		MUKWaterMPAKA

		Marguerite



		179

		NYIRASAFARI

		Claudine



		180

		NYIRAHIRE

		Xaverie



		181

		GAKUSI

		Boniface



		182

		MUKAMANA

		Peruth



		183

		KARANGWA

		Apolinaire



		184

		MUKAYIRANGA

		Joseline





		185

		KAMUGUNGU

		Augustin



		186

		KANTENGWA

		Leocadie



		187

		MUKASHEMA

		Rachel



		188

		KARUGARAMA

		Aled



		189

		RWAGATARE

		Valens



		190

		MUTESI

		Costa



		191

		UMUTONI

		Rose



		192

		NDEREYIMANA

		Alexis



		193

		KAYIRANGWA

		Jeanne Marie Chantal



		194

		NIKUZE

		Joy Claire



		195

		MUKANKURANGA

		Geltulde



		196

		KWIZERA

		Sirage



		197

		MUKANGANGO

		Solange



		198

		MUKABASINGA

		Ida



		199

		MUMale

		Vedaste



		200

		UMUHOZA

		Monique



		201

		UWANYIRIGIRA

		Rebecca



		202

		BAJENEZA

		Aaron



		203

		KAMALIZA

		Assoumini



		204

		CYATENGERWA

		Angelique



		205

		UWIMANA

		Dorothee



		206

		MUTAMBA

		Zahara



		207

		GASHEGU

		Steven



		208

		HAVUGIMANA

		Jean Nepomscene



		209

		MUSABYIMANA

		Chantal



		210

		KANTARAMA

		Leocadie





Local traders visited

Kiziguro Sector (24/09/2012)


1. BIZIYAREMYE Emmanuel


2. NSHIMIYIMANA Eric


Kabare Sector (25/09/2012)


1. Rurangwa Jean de Dieu


2. Sebahire


Rwimbogo Sector (26/09/2012)


1. Mpakaniye David


2. Hakizimana Viateur


Rwinkwavu Sector (27/09/2012)

Mwiri Sector (28/09/2012)

List of masons and emptiers interviewed

KABARE SECTOR 25th Sept 2012

1. NTIVUGURUZWA Innocent


2. MINSIRIYO Alexandre


3. MUKIGA Elie


4. GAKWENZIRE Ernest


5. HAKIZIMANA Alphonse


6. URAYENEZA Martin


7. NTEZIMANA Venuste


8. RWAGATARE Eduard


9. BAZAMBANZA Simeon


10. KARASA Adrien


11. HABYARIMANA Venuste


12. KAGABO Donat


RWIMBOGO SECTOR 26th Sept 2012

1. RUTABAGISHA Evariste


2. MURENZI Aaron


3. IMURORERA Pierre Celestin


4. NSABIMANA Vedaste


5. TWAGIRIMANA Emmanuel


6. IYAMUREMYE Germain


7. RUTAYISIRE Issa


8. MBONINGENERA Nadal


9. NSENGIYUMVA Placide


10. NSHIMIYIMANA Protais


RWINKWAVU SECTOR, 27th Sept 2012

1. BYUKUSENGE Innocent


2. NDAMURIRA Eugène


3. MINANI Félicien


4. IYAMUREMYE Daniel


5. MPORANYIMIHIGO (emptier)


6. NSENGIMANA Landuard


7. BIGIRIMANA Eric


8. RUVAMWABO Daniel (emptier)


9. BARIHUTA Jean Baptiste


10. AHISHAKIYE Cyprien


11. KARASABAHIZI Boniface


12. MUNYANSANGA Jean Marie Vianney


13. MUGABORINDA  Suidick


MWIRI SECTOR 28th Sept 2012

1. BUCYANA Innocent


2. MUNYURANGABO Jean Pierre


3. NKIZABAGABO Emmanuel


4. NSHIMIYIMANA Tharcisse


5. GASARE Vincent


6. BAZIRAHIRA Anatole


7. TUYISENGE


8. NYIRIMIHIGO Gilbert


9. MUPAGASI Aaron


10. MUNYANEZA Claver


11. MUNYERAGWE Jean de Dieu (emptier)


12. NDAMAGE Etienne (emptier)


FOCUS GROUP PARTICIPANTS

		No

		NAME

		ORGANIZATION



		1

		ATSUSHI Munakata MUNYAKAZI

		JICA RWANDA



		2

		MUTAGOMA Jean Bosco

		SAACO MWILI



		3

		MWISENEZA Bonaventure

		AFFAIRE SOCIALE MWILI



		4

		UWIZEYIMANA Jean Bosco

		GATSIBO DISTRICT



		5

		RUTAREMARA Epimaque

		AGRONOME



		6

		RURINDA Dieudonné

		RWINKWAVU SECTOR



		7

		UWIMANA Aline

		SAACO RWINKWAVU



		8

		MUREFU SEMBABAZI

		AFFAIRE SOCIALE KABARE



		9

		UMUMARARUNGU Dative

		SAACO KABARE



		10

		HABYARIMANA Ladislas

		RWINKWAVU SECTOR



		11

		RUTERANA Guillaume

		SAACO KIZIGURO



		12

		MUSABWA Alex

		SAACO RWIMBOGO



		13

		REBERAHO Paul

		RWIMBOGO SECTOR





		14

		BAVUGE Bernardin

		KAYONZA DISTRICT



		15

		MUHIMA Edouard

		CDLS COORDINATOR



		16

		SEMATABARO Joseph

		EWSA



		17

		MUGENI Geneviêve

		EWSA



		18

		MURORUNKWERE Liliane

		DCO GATSIBO



		19

		TWAGIRAYESU Daniel

		ARTSF



		20

		MBONIGABA Théoneste

		DEI





List of other key interviewees

1. Dr Charles MUREKEZI-MINAGRI


2. Leon N. NABAHUNGU, PhD-RAB


3. Mr. Joseph KATABARWA -MoH


4. Eng. Emmanuel HATEGEKIMANA-MININFRA


5. Mr. Gaston NDAYISABA-RNRA

6. Mr. Benoit SIKUBWABO-Vice mayor of economic affairs-KAYONZA District


7. Mrs. Anita UMUTESI-Vice mayor of social affairs-KAYONZA District


8. Mrs. Esperence UWIMPUHWE-Vice mayor of social affairs-GATSIBO District


Annex 4: Sanitation market analysis protocol
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SANITATION MARKET ANALYSIS IN KAMABABA WATERSHED, EASTERN PROVINCE, RWANDA

Client: CARE/RIWSP 

Consultancy firm: Boundless Consultancy Group Ltd 


1. Rationale & background of the study

CARE Rwanda, in consortium with FIU, WINROCK, WORLD VISION, UNESCO-IHE, ICI-WaRM is implementing the Rwanda Integrated Water Security Program (RIWSP) in East and south Province in two sub basins Akanyaru and Akagera where currently, Kamababa13   watershed is identified as the pilot area for program implementation.


The primary goal of the Rwanda Integrated Water Security Program (RIWSP) is to improve the sustainable management of water quantity and quality to positively impact human health, food security, and resiliency to climate change for vulnerable populations in targeted catchments in Rwanda. The program proposes to accomplish this by:


(i) Increasing sustainable and resilient access to water and WASH related infrastructure and services for domestic and productive use;


(ii) Strengthening governance of water-related resources at the national, watershed, and community scale to increase sustainability and resiliency of the resource for all users; and


(iii) Improving technical practices and approaches to optimize the use and resiliency of available water resources for multiple uses.


While the program is expected to contribute to health, food security and climate change- related development objectives, the overall focus of RIWSP is on water as a unifying theme. In this context, the overall strategy of the Program is rooted on an Integrated Water Resources Management (IWRM) approach.


RIWSP will implement its activities in two sub – basins Akanyaru and Akagera with an emphasis to one to two watersheds per sub-basin.


2. Aim of the Study

The purpose of this study is to provide key information from an exploratory assessment on:


· Household sanitation preferences–both in terms of products and ongoing services such as pit emptying


· Carry out a supply chain analysis of sanitation products such as latrine product, emptying and waste disposal within the area of functional Voluntary Savings and Loan Groups in Kayonza and Gatsibo Districts.

3. Objectives of the study

1. To provide information on the current status of latrines in terms of quantity and quality within the target areas, and in terms of the situation regarding pit empting and waste disposal


2. To provide the information on the context in terms of household’s preferences, their motivations, understanding of their economic situation and the constraints that they face – also exploring inter-household variations such as gender issues, regarding these points


3. To provide information about challenges in terms of sanitation options and management systems (e.g.: pit empting, waste disposal), including an understanding of the environmental context


4. To undertake a supply chain mapping & Identification of strengths and weaknesses of the existing market

5. To provide information on the strength and weaknesses of existing communication channels regarding sanitation marketing

6. To provide information on gender gaps at the community/VSLA level identifying the obstacles to women’s participation and to consider the potential participation of VSL groups and sanitation enterprise development.

7. Based on the analysis above, to provide recommendations for market based sustainable sanitation solutions

8. To identify the necessary investment, inputs and skills required to address the recommendations identified and draw up a detailed intervention table.

4. Methodology

This study shall be both quantitative and qualitative in nature. Quantitative data will be collected using a structured questionnaire reserved for VSLA members and other community members and will be analysed in form of statistics such as percentages; ratios etc. This method will help the researcher to describe the socioeconomic characteristics of respondents, identify and size the market segments and recommend the final course of action.


The qualitative data will be collected from direct observation and focus groups. It will help the researcher to understand different perspectives and opinions of respondents on existing sanitation market and related challenges. It will also be useful in interpreting quantitative findings into a simple and understandable language.


4.1 Setting of the study

The study will be carried out in Kamababa watershed that comprises Kayonza and Gatsibo District. In Kayonza District, the study will be carried out in three sectors; Mwili, Rwinkwavu and Kabare while in Gatsibo District, the study will be conducted in Kiziguro and Rwimbogo Sectors.


4.2 Population study

Specifically, the study primarily targets VSLA members of the study area as well as other stakeholders involved in the sanitation market supply chain including;


· Community members other than VSLA members


· Local authorities involved in socioeconomic affairs of the population


· Hygiene and sanitation officers (District and health center levels)


· Entrepreneurs working in latrine construction (masons, slab makers and sellers)


· Local pit emptiers


· Local traders/Retailers including those selling hygiene and sanitation products (san plats, tippy taps, water pure, water filters, liquid soaps, disinfectants etc)


· Local MFIs14 involved in providing loans to local micro businesses


· Government representative in charge of cooperatives and employment promotion at district level and private sector federation representative


4.3 Sampling and sample size

The study will use a purposive sampling method by selecting 152 members of VSLAs (76 respondents for new VSLG and 76 other respondents for old VSL groups) and 48 community members that do not belong to VSLAs. In each selected VSL group, 4 members will be selected where 1 man and 3 women will be proposed by the VSL group members for interview. 50 local masons, 10 pit emptiers, 5 social affair staff from the five sectors of the study, 4 District representatives (2 Vice-mayors and 2 district health directors), 2 EWSA representatives (1 per district), 2 EWSA representatives at central level, 10 local traders/retailers inside and outside the sector boundaries, 7respondents from local MFIs (managers or credit managers), 2 from Private Sector Federation (one per district) and 2 representatives of Cooperative and Employment promotion Agency (one per district).


5. Data collection tools

The study will use onsite observation (photography), administered questionnaire (see annex 1), Focused group discussions (see annex 2) and secondary data.


6. Procedure

We will recruit and train enumerators and two data entry staff prior to resume the research process on the field. A pre test of the questionnaire will be done to guide us on technical adjustments before data collection.


Enumerators will be meeting VSLA members in their usual meeting areas and no VSLA that shall provide more than 2 members. There will be a 30 minute meeting with VSLA respondents to explain the purpose of the study and sanitation products before data collection.


Five focused group discussions with local masons will be conducted, one per sector while traders/retailers will be met at their shops.


A workshop will be organized in order to capture information from all remaining key informants (Local authorities, Health officers, MFIs, SME supporters). The consultant shall explain the purpose of the study and expected outcomes and will request participants to provide their information through small focused groups formed according to their responsibilities.


7. Data Management and Statistical Analysis

Data will be entered and analysed in form of bar graphs, pie charts etc with electronic software such as Ms Excel and SPSS. Any missing data will be represented by “non response” and will be considered during data analysis.


8. Quality assurance

We have experienced and skilled personnel to ensure quality of the collected data. Each enumerator will be putting his/her name and will also record both “start and end time” with the respondent. This will help the supervisor to monitor whether the enumerator is in the normal range of time.


9. Expected outcomes

The study will serve as a baseline to decision makers from the client organization in designing evidence based sanitation market supply chains to implement in Kamababa watershed zone.


The results also may be applied to other similar areas within the client’s intervention zone


10. Ethics considerations

As this study tackles household basic life issue, each participant will be explained the purpose of the study and agree to respond voluntarily. A participant will be free to withdrawal him/her self from responding to our questionnaire/interview at anytime. As it is not a clinical research, we shall not need to get approval from Rwanda National Ethic Committee.


11. Duration of the study

The study will be conducted in 28 working days


12. Problems anticipated

· Bad weather (heavy rain) considering the current season and the research area which may interfere with our schedule


· Low turn up from respondents


· Time management from respondents


· Cost constraints


Possible solutions

· Working overtime if weather allows


· Availing more VSLAs on stand by


· Negotiating amendments on contract period and cost


Appendix 1

Community member questionnaire

CARE Rwanda through Boundless Consultancy Group Ltd would like to conduct a Sanitation Market Analysis in Gatsibo and Kayonza Districts, both found in Kamababa watershed.


The purpose of Market analysis study is to provide key information from an exploratory assessment on household sanitation choices, supply chain of sanitation products such as latrine products, emptying and waste disposal.


You have been identified as a resourceful person to contribute towards the success of this study. You are kindly requested to answer the following questions under. All answers given will be strictly held with maximum confidentiality, so feel free.


Enumerator’s name:

(A) Bio data

1.  Names...............................................................................


2. Gender:
Male
Female


3. Date of birth/Age:……………..


4. Address:
District………………
Sector……………
Cell…………….


Village…………..


5. Marital Status: Married
Single
Divorced/Separated Widowed


6. Religion: Christian
Muslim
Traditional
No religion


7. Level of Education: None
Primary
Post
primary Vocational
   Secondary and above


8.  Occupation: …………………………………………..................................


9. Does your HH have a member with physical disability that makes him/her unable to walk?
Yes
No

(B) Socio-economic Data (if non VSLA member, go to Q 12)

10. VSLA number:……..


11. VSLA name:…………………………………………….


12. Household’s source(s) of income:


a.  .…………………………., b.………………………………c. .………………………… d...........................................e..............................................f........................................


13. Household’s annual average income (Rwf):


· below 100,000Rwf



100,001-300,000Rwf



300,001-500,000 Rwf


· 500,001 and above


14. (VSLA member only) What is your weekly deposit to VSLA?....................


15. Head of the family: Husband
Wife
Other
Specify………


16. What is the current number of your household members?.................


17. Are you a Tenant
House owner


18. What type of  a  house  do  you  stay  in?  Burnt  Brick        Rukarakara sticks/wood


19. What type of water source do you use? Piped water
Borehole Spring water
Shallow water
River water

Valley dams


Other
Specify……………………


20. a. Do you pay for water? Yes
No

b. If yes, how much per 20L jelly can?.......Rwf


21. What is the distance from your home to the water source?


22. Are the following hygiene & sanitation products in your home area?


· Slab
Yes
No


· Disinfectants Yes
No

		

		Tippy tap

		Yes

		No



		

		Pure water

		Yes

		No



		

		Water filter

		Yes

		No



		23. Does your HH have a latrine now?

		Yes

		No



		24. If yes, are you satisfied with it?

		Yes

		No





25. What type of latrine are you currently using?...............................................


26. Did you or the HH member suffer from Diarrhoea in this year? Yes
No


27. Does your latrine meet standards as explained earlier? Yes
No

28. If no, what type of latrine would you like to have and explain?


a. Ecosan
Explain....................................................................................


b. VIP
      Explain........................................................................................




c. Improved Pit Larine               Explain................................................................




d. None
   Explain......................................................................................


29. How much do you think you can pay for an improved latrine? Rwf


30. What contribution in form of materials can you provide to reduce the cost?


· Digging a hole


· Sand


· Bricks


· Other form of contribution/support? (Specify)


· None


31. What is the distance from your home to the source of


a) Raw materials (e.g. Sand, Stones, Timber etc)


b) Processed materials (e.g. Iron sheet, cement)


32. Have you ever had a filled latrine?
Yes
No


33.   
If yes, how did you solve that issue? ....................................................................


34. How much did it cost you?...........Rwf


35. What process does it take you to get a new latrine? (to get the mason, access to materials, contract process, construction and final payment)


............................................................................................................................................


............................................................................................................................................


36. Do you think human feces can be of any importance if at all you empty the filled latrine?  Yes
No
Does not know
if no, go to Q 38

37. If yes Specify


…………………………………………………………………………………………………


38. Who took decision to build a latrine at home? Husband
Wife
Both Other
Specify.............................................................................................


39. Do you think you can take a decision to improve your current latrine if needed, and get that adopted by your partner? Yes
No


40. Enumerate according to priority, your top five household basic needs including latrine:


1.


2.


3.


4.


5.


41. ( To a VSLA member only)  Considering your gender, what opportunities do you find in being a VSLA member? How will it help you to get a good latrine?


………………………………………………………………………………………………


………………………………………………………………………………………………


………………………………………………………………………………………………


42. (To a VSLA member only) Considering your gender, what challenges do you meet from being a VSLA member?


......................................................................................................................................


......................................................................................................................................


43. What challenges do you face in


a. Hygiene and sanitation in this area?


............................................................................................................................


.........................................................................................................................


b. To own a good latrine you prefer


……………………………………………………………………………...................


............................................................................................................................


44. What is your main sources (s) of information among the following?


-
Radio
Specify:.......................................................


-
TV
Specify:........................................................


-           Newspaper                            Specify:........................................................


-
Community meeting
Specify:......................................................


-
Other
Specify:......................................................


45. Do you have any idea you would like to share?


46. Enumerator’s observation after HH visit:................................................................


Thank you? Ending time:

Appendix 2

Focused Group Discussion (local traders, masons, sludge emptiers) Guides, Key Informant Interview (local MFIs, Government and private SME supporters, Local authorities, Directors of health and Health officers in districts)

A. Local traders

1. Hygiene & Sanitation Products (Slabs, tippy taps, disinfectants, water filters etc)


· Which ones they sell and source


2. Price (cost of available hygiene and sanitation products)


3. Promotion


· How do they market their products/ how do customers know their products


4. Access to bank loans


· Are they used to work with bank to expand their businesses?


5. Willingness to include hygiene & sanitation products (those who do not sell them; for those who sell them, what they would like to get more/improve for a better business)


6. Would you like to have human faeces and urine as fertilizer business?


7. Ratio men/women doing business in the area


· If big difference: why?


8. Business opportunities and challenges


9. What is your main sources (s) of information among the following? Or your preferred communication channels to better improve your business in Sanitation?


-
Radio
Specify:.......................................................


-
TV
Specify:........................................................


-
Newspaper
Specify:........................................................


-
Community meeting
Specify:......................................................


-
Other
Specify:......................................................


10. Do you have any idea you would like to share?


B. Local masons

1. Product/Latrine


· Types of latrines they are used to construct in the area


· Detailed cost of latrine and labour fee


· Source of materials


· Types of contracts between a mason and client


· Access to bank loan


· Number of male masons and female masons


· If difference: why?


· Opportunities and Challenges


2. What is your main sources (s) of information among the following? Radio
Specify:.......................................................


TV
Specify:........................................................


Newspaper
Specify:........................................................


Community meeting
Specify:......................................................


Other
Specify:......................................................


3. Communication channels between the mason and client/household, mason and bank/MFI to improve their business


4. Do you have any idea you would like to share?


C. Sludge Emptier

1. Number of emptiers in the area (males and females)


2. How he/she gets clients in need of the service


3. Pit emptying process ( type of emptying, equipment used, transportation means and disposal, time spent)


4. Service cost/charges


5. Knowledge on environmental policies


6. Challenges and opportunities in his/her carrier


7. Do you have any idea you would like to share?


D. Local MFIs

1. VSLAs, Traders, Masons access to loans


2. Procedure in providing loans (interest rate, security, maximum loan they provide)


3. Rate/frequency of loan use


4. Ratio between men and women in using loans


5. If much difference, why?


6. Challenges


7. Do you have any idea you would like to share?


E. Government  and  Private  SME  supporters  (PSF,  Cooperative  Agents, Ministry of Health, REMA, EWSA at district and central level)

1. Current status of hygiene and sanitation


2. Current  emptying  system  and  waste  disposal,  human  faeces  and  urine  as fertilizer


3. Effectiveness and control mechanisms of waste emptying and waste disposal


4. Policies related to creation of SMEs and cooperatives


5. Different supports (financial, capacity building and others) that can be provided to hygiene and sanitation businesses (masons, traders of Hygiene and sanitation products, VSLAs engaged in sanitation businesses)


6. Challenges


7. Do you have any idea you would like to share?


F. Local authorities (social affairs at sector level)

1. Socioeconomic status of the sector (population size, HH characteristics, main income generating activities, type of local soil, local water table)


2. Current status of hygiene and sanitation


3. Current  emptying  system  and  waste  disposal,  human  faeces  and  urine  as fertilizer


4. Effectiveness and control mechanisms of waste emptying and waste disposal


5. Local constraints in accessing total hygiene and sanitation products


6. NGOs working in hygiene and sanitation in the area and kind of support they provide


7. Government  plan  to  improve  hygiene  and  sanitation  in  the  area  (hygiene products, latrine, waste management)


8. Do you have any idea you would like to share?


G. Directors of health in districts and Health officers in Health centers

1. Quantity and quality of existing latrines


2. Status of hygiene (cases of poor hygiene related diseases/months)


3. Government policies regarding hygiene and sanitation (products to be promoted considering local water table and type of soil)


4. Existing waste emptying and disposal mechanism and plan for improvement


5. Pit empting and waste disposal in the current policy


6. Human waste use as fertiliser in the current policy


7. Hygiene & sanitation related opportunities and challenges


8. Effectiveness and control mechanisms of waste emptying and waste disposal


9. Local constraints in accessing total hygiene and sanitation products


10. Do you have any idea you would like to share?


Annex 5: Full address of the study Consultant firm

Boundless Consultancy Group Ltd


Managing Director: Mr. MUSONI VINCENT Patrick Location: KN 04 St, Senatus Legio Mariae, 2nd floor


P.O. Box 3491 KIGALI 


E-mail: boundlessconsultancy@gmail.com

Website: boundlessconsultancy.com 


Tel: +250 788 458 955
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