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ABSTRACT.  

Development of human capital is very important to national Socio-Economic development. In 

most developing countries, there is a huge demand for artisans and technicians who are critically 

needed to accelerate the pace of development in these countries. Rwanda as a young nation is 

working hard to build its systems to be able to offer workable and sustainable solutions to the 

various development challenges and especially on the area of Water and waste water 

management. 

In order to enhance youth employability, AGL PDO commissioned a survey to analyze how to 

integrate them into water and wastewater management sector in Kigali and Huye cities by 

improving youth skills through TVET systems. The analysis has used the approach of desk study 

and stratified interviews that mainly targeted the official from Water and Sanitation Corporation 

in Kigali and Huye   districts as well as the current administrators of the Don Bosco centers. 

From the consulted documents and as well as the result of the interview, it has been established 

that there is a big need for technicians in the area of water and wastes water management in the 

Rwandan context, the finding also show a very positive trend in the Government of Rwanda’s 

effort in putting in place policies and relevant infrastructure for the development of the human 

capital in the country. The political will is very high on all youth empowerment program. The 

creation of the Workforce Development Authority (WDA) and the various initiatives by the 

Ministry of Infrastructure is just but a few land marks that the Government of Rwanda has taken 

in the area of skill development and the creation of employment. 

The development of an appropriate curriculum, upgrading of the trainers, improving the 

infrastructure, tools and equipment and establishing sound linkages with the enterprises have 

been sighted as the main point of attention if the current needs is to be solved. Linkage with the 

legal framework for certification and accreditation has as well been sighted to have a significant 

contribution to increasing the youth employability.  

The current work does not propose to be exhaustive in discussing the challenge of the Water and 

Waste Water Management in Rwanda, it is just a signal of the need to take practical steps in 

sealing the skills gaps in the Management of water resources and hence creating more off-farm 

jobs and ensuring the sustainable use of the world most precious resource.  
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I. INTRODUCTION 

In order to enhance youth employability, AGL PDO commissioned a survey to analyze how to 

integrate them into water and wastewater management sector in Kigali and Huye cities by 

improving youth skills through TVET systems. Since it was not possible to carry out the survey 

in senso stricto due to shortage of time. In such case, baseline data were collected from existing 

documents. Given the rapid developments in Kigali (and Rwanda for that matter) most of 

information has been picked from researches reports and from WASAC and Kigali city officers 

with due recognition. Few interviews were carried out with WASAC officials and technicians 

especially in regard to technician’s knowledge and skills. Furthermore information on trades 

curriculum were shared with TVET centers principals and trainers. In the incomplete report from 

previous hired consultants figures related to water distribution quantities were saved. The survey 

was involved in assessing and developing a sustainable water and waste water management 

interventions in Kigali and Huye districts through training competent human resource through 

Don Bosco vocational training centers. 

The survey had a focus in assessing the current water and waste water management interventions 

in Kigali and Huye districts.  It assessed current trend and the level of functioning of water and 

waste water management systems; it identified skills, qualifications and gaps to the current water 

training programs in the two districts. Finally the survey came-up with a recommendation of a 

suitable training program with a focus on creating employment to youths in water and waste 

water management in Kigali and Huye Districts.  

 

 

 

 

 

 

 



3 
 

II. BACKGROUND AND CONTEXT. 

East Africa community which is made of five countries is a very youthful region. According to a 

research by Agha Khan University in four of the five countries (Kenya, Tanzania, Uganda and 

Rwanda), about 80% of the population in the region is below the age of 35 years. The median 

age ranges between 16 and 19 years, with the lowest median ages of 16 and 17 in Uganda and 

Tanzania respectively. 

According to many social and economic analysts, the major challenge facing this demographic 

segment is lack of employable skills and employment opportunities. Overall, unemployment 

among East African youth is 51-57%. As expected, unemployment is highest among rural 

women (62-66%), with the exception of Tanzania, where unemployment among urban women is 

higher compared to rural women. Unemployment is highest (76-83%) among youth aged 18-20 

though majority are still undergoing training and attending school. Moreover, their participation 

in self-employment is very low (7-10%). Employment among youth with university education is 

among the highest in Tanzania (38%) and the lowest (28%) in Rwanda (East African Community 

Facts and Figures Report. 2016). Unemployment rates tend to be higher among the educated 

compared with the uneducated youth; in Rwanda it is noted that 62% of Rwanda youth with 

university education are unemployed, compared to 52% of youth with primary education. The 

low level for the Primary graduates is that they attended vocational training and they acquired 

employable skills which is lacking among the University graduates. Furthermore, most of jobs 

are found in agriculture sector. Indeed, Agriculture is an important economic activity in the East 

African Community (EAC) region. It plays a key role in economic growth, poverty reduction, 

food security and employment. Agriculture sector provides employment for about 70 percent of 

rural population in the EAC region the majority of who are women. Tanzania is the biggest 

country in regard to land area with 383,000 km2, while Rwanda is the smallest with 18,164 km2. 

However, in regard to arable land in % of the total land area, Rwanda ranks first with 46.27% 

while Kenya is the last with 10.19% of arable land. Tanzania has 13.89, Uganda 34.16 and 

Burundi 38.94% of arable land in % of the total land area. The main crops are cereals (maize, 

wheat, sorghum, and rice), beans, cassava and banana as staple food and then Tea, coffee and 

\cotton as cash crop. On livestock side beef and milk constitute main products.  

As Rwanda continue on her developed trend, there is an emphasis to create of farm jobs and the 

mode that is suggested is through equipping the youth with  appropriate technologies that are in 

line with the changing economic and social trends. One of these areas is the management of 

water resources.  

Development of human capital is very important to national Socio-Economic development. In 

most developing countries, there is a huge demand for artisans and technicians who are critically 
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needed to accelerate the pace of development in these countries. Rwanda as a young nation is 

working hard to build its systems to be able to offer workable and sustainable solutions to the 

various development challenges and especially on the area of Water and waste water 

management. 

Kigali City was started in 1907 as a small colonial out post initially it was supposed to be 

inhabited by at least three hundred thousand people. In 1962 as Rwanda became independent, 

Kigali had a population of 6,000 inhabitants. Currently Kigali is inhabited by at least eight 

hundred thousand people and over one million during the day. Kigali city has never had any 

clear Master plan to reorganize the planning and settlement since the colonial era, in spite of the 

rapid and ever increasing numbers of the inhabitants. 

This has exerted strenuous pressure on the infrastructure which has resulted in many complex 

problems regarding settlement notably waste management. Sanitation and waste management in 

Kigali Municipality is a colossal challenge that manifests itself in various ways such as: 

Sanitation and drainage systems: This is a serious challenge where the sewage from residential 

areas as well as from industrial area is not channeled and disposed in a safe and accepted 

manner. This situation poses a real threat to environment and an eminent public health hazard 

especially in cases where the sewage waste may contaminate sources of drinking water. Drainage 

system of especially rain water is another problem and this is aggravated by the terrain of Kigali 

City which is hilly. Many unfortunate incidences have been registered where rain water has 

destroyed infrastructure and homes costing a lot of money to repair annually. 

It is well documented from various policy documents in Rwanda, the United Nation Sustainable 

Development goals and the writings of Pope Francis that this area that touches the tap root of 

human existence need to be given a serious consideration in the development process mainly due 

to the following concern: 

• Access to safe drinkable water is a basic and universal human right, since it is essential to 

human survival and, as such, is a condition for the exercise of other human rights.  
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• Fresh drinking water is an issue of primary importance, since it is indispensable for 

human life and for supporting terrestrial and aquatic ecosystems. Sources of fresh water 

are necessary for health care, agriculture and industry.  

• Water poverty especially affects Africa where large sectors of the population have no 

access to safe drinking water or experience droughts which impede agricultural 

production.  

• One particularly serious problem is the quality of water available to the poor. Every day, 

unsafe water results in many deaths and the spread of water-related diseases, including 

those caused by microorganisms and chemical substances. 

•  Some forms of pollution are part of people’s daily experience. Exposure to atmospheric 

pollutants produces a broad spectrum of health hazards, especially for the poor, and 

causes millions of premature deaths. People take sick, for example, from breathing high 

levels of smoke from fuels used in cooking or heating. There is also pollution that affects 

everyone, caused by transport, industrial fumes, substances which contribute to the 

acidification of soil and water, fertilizers, insecticides, fungicides, herbicides and agro 

toxins in general.  

• Dysentery and cholera, linked to inadequate hygiene and water supplies, are a significant 

cause of suffering and of infant mortality. 

• Greater scarcity of water will lead to an increase in the cost of food and the various prod-

ucts which depend on its use.  

• The industrial system, at the end of its cycle of production and consumption, do not have 

capacity to absorb and reuse waste water and other by-products.  

• Carbon dioxide pollution increases the acidification of the water bodies and compromises 

the food sources associated with it  

• Water continues to be wasted, not only in the developed world but also in developing 

countries which possess it in abundance. This shows that the problem of water is partly 

an educational and cultural issue, since there is little awareness of the seriousness of 

such behavior within a context of great inequality. 

The united Nation Sustainable Development Goals- Goal number SIX: calls for all to 

ensure availability and sustainable management of water and sanitation for all.  
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Sub goals: 

6.1 By 2030, achieve universal and equitable access to safe and affordable drinking water for all 

6.2 By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end 

open defecation, paying special attention to the needs of women and girls and those in vulnerable 

situations 

6.3 By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing 

release of hazardous chemicals and materials, halving the proportion of untreated wastewater and 

substantially increasing recycling and safe reuse globally  

6.4 By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable 

withdrawals and supply of freshwater to address water scarcity and substantially reduce the 

number of people suffering from water scarcity  

6.5 By 2030, implement integrated water resources management at all levels, including through 

trans boundary cooperation as appropriate 

6.6 By 2020, protect and restore water-related ecosystems, including mountains, forests, 

wetlands, rivers, aquifers and lakes  

6.a By 2030, expand international cooperation and capacity-building support to developing 

countries in water- and sanitation-related activities and programs, including water harvesting, 

desalination, water efficiency, wastewater treatment, recycling and reuse technologies  

6. b Support and strengthen the participation of local communities in improving water and 

sanitation management 

To handle all the development programs will require a variety of skills and expertise which as 

per now are in short supply. In Rwanda, It is estimated that the there is a shortage of 90,000 

technology experts, 100,000 technicians and a critical shortage of artisans whose skills are 

necessary for the transformation agenda of the country and the attainment of the SDGs by 2030. 
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In order to solve the problem of lack of skilled and competent people in different occupations, 

Salesians of Don Bosco through its Planning and development office conducted a survey in order 

to establish the perceived needs for skills in the area of Water and Waste Water management.  

As Don Bosco training centres, we intend to offer training solutions in the field of water and 

waste water management in Rwanda. The aim of the intervention is to enable us to contribute to 

the development of objective intervention strategies to the problem of water and waste water 

management taking to consideration the Human resource skill requirement, levels of technology, 

policy issues and public participation in ensuring sustainable development for all. 

 

Since the institutionalization of Water and Sanitation Corporation Limited (WASAC 

Ltd) tremendous efforts have been made to launch a Rwandan national policy for the 

management of the water and sanitation sector that consists of strategies and programs for the 

development/rehabilitation of human resources, social and economic infrastructures. The long 

term vision is to provide better guidance for the development and the coordination of the water 

sector. According to the planning and policy document of Rwanda, the government is making 

concerted efforts to improve water and sanitation coverage in both rural and urban areas. A 

report on water and waste water management assessment in Kigali city carried out by the 

University of Rwanda and the University of Makerere in 2010 indicates that the current 

distribution of drinking water is still inadequate and the rate of access in the country is estimated 

at 54% but in actual sense it does not exceed 44% in the rural areas.  

According to the Fourth Population and Housing Census published in January 2014, out of a total 

resident population of 10,515,973 in Rwanda, there are 4,166,777 persons aged 14–35, 

representing 40% of the total resident population. The youth population shares are, however, 

considerably higher in urban than in rural areas. For instance, 53% of the resident population in 

urban Kigali City is between 14 and 35 years of age. 

In vision 2020, one of Rwanda’s principal goals is to decrease the population dependent on 

agricultural activities from the current 72% in 2006 to 50% by the year 2020. Taking into account 

the current population growth, this would mean creating 2.2 million jobs in the off-farm sector by 

2020. The uninterrupted high economic growth that Rwanda has registered since 2000 has been a 
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noteworthy achievement. However, the weak point of economic performance has been the limited 

shift from a low productivity, primary-based economy to a high-productivity economy based on 

industry and services. The majority of the jobs created have been in paid agriculture, most of which 

(over 60%) are poor jobs. 

The country’s high population growth rate makes structural and inclusive transformation 

particularly urgent to create non-agricultural and higher-productivity jobs for one of the fastest 

growing labour forces in the world. The current 104,000 annual off-farm job creation rate lags 

behind the targeted 200,000 jobs and the annual average 125,000 new entrants in the labour market. 

Additional employment opportunities are needed not only for those who enter the labour force 

annually, but also for: (1) those who are currently unemployed; (2) those who are underemployed; 

(3) those who are classified as the working poor. It is in this regard that Salesians of Don Bosco 

plans to consider means and ways to promote youth employment in Water and Wastewater 

management sector. 

WATER SUPPLY IN KIGALI AND HUYE CITIES 

The City of Kigali (CoK) is the capital city of Rwanda and is also the largest and fastest growing 

city in the country. It covers a total area of about 73,100 hectares (ha) and the population of CoK 

was estimated to be 970,000 in 2007, with 5.4% as an annual population growth rate. Its population 

is expected to reach 2,000,000 by the year 2020. The CoK consists of two parts, one urbanized and 

the other non-urbanized. It is the urbanized part which was considered in this study. In 2002, the 

urbanized area only covered about 6,560 hectares with a population of about 765,300. The 

urbanized part represented 8% of the total surface area of the city and about 78% of its population. 

As of March of the year 2016, the total number of water subscribers was 171,363. These 

subscribers were distributed along different WASAC stations. 53 % of the total customers were in 

the City of Kigali and 47% were distributed in the provinces.  

Table 1: Water subscribers as of march 2016 

Province Subscribers 

Northern 13,914 

Southern 19,942 
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Eastern 27,225 

Western 19,291 

City of Kigali 90,991 

Total 171,363 

Source: WASAC 2016 

Water consumption structure. Water consumption structure can be subdivided into 5 groups. 

House connections, Public standpipes, Administration and Industries 

In the survey made by the University of Rwanda and the University of Makerere, a sample of 100 

households, with respectively 16, 22 and 62 households for high, medium and low income 

categories. Findings of the survey are shown in the table below.  

Table 2: Water consumption data per household category  

Household category Average 

number/household 

Average monthly 

water 

consumption 

m3/cap/household 

Average daily 

Water 

consumption 

liter/cap/day 

From the survey 

Average 

daily Water 

consumption 

liter/cap/day 

from 

Electrogaz 

High income 5 32.5 184 140 

Medium income 8 16.4 57 80 

Low income 9 5.5 20 20 

Source: Water and Wastewater management practices in Kigali City. (WREM project; NUR & 

Makerere Univ; 2010).  

Data in column 5 is based on desk studies for all towns, which may not reflect the real situation 

prevailing in Kigali. However, further studies using a larger sample size would give a statistically 

more accurate figure. 
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Fig 1: Proportions of water use 

Source: Water and Wastewater management practices in Kigali City. (WREM project; NUR & 

Makerere Univ; 2010) 
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WATER TREATMENT PLANTS.  

There is a total of 16 water treatment in Rwanda. (For Karenge Water treatment plant: 1000 

m3/day is supplied to Kigali City, 2000 m3/day to Rwamagana and 7,220 m3 to Masaka, Bicumbi 

and Kabuga. For Gihengeri & Gatoki Water treatment plants: 20% is supplied to Nyagatare 

centre and 80% to rural area). 

Table 3: Water treatment plants in Rwanda 

Water treatment plant Supplied area 
Date of 

installation  

Current production in 

m3/day 

Kimisagara Nyarugenge, Kicukiro, Gasabo 1981/1988 26,106 

Nzove Nyarugenge, Kicukiro, Gasabo 2003/2009 11,623 

Karenge 
Masaka, Bicumbi, Kabuga,Kicukiro, 

Gasabo 
1976/2008 10,220 

Kadahokwa Huye 1982/2005 1,790 

Gihira Rubavu 1987 4,024 

Mutobo Musanze, Bulera 1988 2,162 

Gihuma Muhanga 1987 639 

Gihengeri&Gatoki Nyagatare 1997/2000 419 

Muhazi Rwamagana, Kanyonza 1986/2004 898 

Cyunyu Rusizi 1987 1,208 

Mpanga Nyanza, Ruhango 1984/2006 800 

Nyamabuye Gicumbi 1988 792 

Rwasaburo Ngoma 1986 529 

Kanyabusage Karongi 1986 477 

Gisuma Nyamagabe 1987 531 

Ngenda Nyamata 1997 2,100 

 

Domestic Water Uses and Wastewater Generation.  

The considered domestic uses are: cooking, dish washing, bathing, cleaning, washing, toilet 

flushing, car wash and garden watering. The water from dish cleaning, bathing, washing/laundry, 

and toilet flushing was assumed to end up as wastewater.. There is no data for toilet flushing for 

low income households because they do not have flushing toilets.  



12 
 

High income category: Fig.1 shows percentage proportions of water use in high income dwellings 

of Kigali. These percentages represent the average of the amount of each water use per capita per 

day and per housing category. The domestic activity which consumes much the highest amount of 

water is watering (23%) and the one which consumes little amount of water is floor cleaning (3%). 

Car washing and bathing also consume considerable amounts at 18% each. The estimated amount 

of wastewater for this category, coming from toilet flushing, clothes washing, bathing, and dish 

washing is 96 l/cap.d. Garden watering and car wash water is not considered in wastewater 

calculation. Water from floor cleaning is also disposed of in the garden.  

Medium income: As observed for high income category, for medium income also, it is the toilet 

flushing that consumes much the highest amount of water (32 %), followed by bathing (26 %), 

whilst floor cleaning, clothes washing and dish washing all consume 5% of the 57 l/cap.d of 

household water consumption. Car washing also contributes considerably at 18%. The estimated 

amount of wastewater generation for this category is 39 l/cap.d. 

Low income: The difference with other categories is the absence of connection to a water supply 

network for most houses. That is why there are no flushing toilets. Also, as the plot surface area in 

low income areas is very small (>500 m2), there is no garden watering. The main water uses in 

this category are bathing (40 %), washing (20 %) dish cleaning (15 %) and cooking (15 %). Floor 

cleaning is the least contributor at 10%. The estimated amount of wastewater for this category is 

15 l/cap.d. 
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III. SANITATION SUBSECTOR. 

Regarding sanitation, even though over 80% of the country’s population has access to latrines, 

only 8% of these meet hygienic standards. In order to achieve the Millennium Development Goals 

(MDGs) and the 2020 Vision, in 2005 the Government of Rwanda launched a 15-year water and 

sanitation program in rural areas. This program aims to improve the percentage of people with 

access to clean water, then estimated at 44%, and increases the sanitation rate from 8% to 66% in 

2010, to 80% in 2015 and ultimately to100% in 2020. (The Open Environmental & Biological 

Monitoring Journal, 2010, 3, 21-28). There is a need of proper hygiene in the City of Kigali and 

other parts of the country. To achieve this, Rwanda Regulatory Authority (RURA) continues to 

license cleaning operators. It is in this regard, during the first quarter of the year 2016, 12 cleaning 

operators and 1 Solid waste and Transportation were licensed. 

The concept of wastewater management is an emerging issue for which high importance is now 

attached. The bulk of the wastewater produced in City of Kigali is treated to a very minimal degree, 

if at all, and can be classified into a few broad categories. These are described in terms of their 

prevalence and risk to the environment and human health. Pit latrines are the typical form of 

domestic excreta removal in the City of Kigali. Regarding wastewater treatment systems, only on-

site or individual facilities for some institutions and establishments exist in the City of Kigali. 

These are especially for hospitals, hotels, prisons, banks and for some estate such as ex Caisse 

Sociale; and few of them rarely function properly. There is currently no data available on domestic 

or industrial wastewater quality and quantity in Kigali City, and for Rwanda in general.  

The value for Improved sanitation facilities in rural area (rural population with access) in Rwanda 

was 62.90 as of 2015. Access to improved sanitation facilities refers to the percentage of the 

population using improved sanitation facilities. Improved sanitation facilities are likely to ensure 

hygienic separation of human excreta from human contact. They include flush/pour flush (to piped 

sewer system, septic tank, pit latrine), ventilated improved pit (VIP) latrine, pit latrine with slab, 

and composting toilet. In urban area, the population with access to improved sanitation facilities 

was 58.50 as of 2015. Access to improved sanitation facilities refers to the percentage of the 

population with at least adequate access to excreta disposal facilities that can effectively prevent 

human, animal, and insect contact with excreta. Improved facilities range from simple but 
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protected pit latrines to flush toilets with a sewerage connection. To be effective, facilities must be 

correctly constructed and properly maintained. 

Wastewater Collection, Treatment and Disposal in Kigali City  

The management of collection, treatment, disposal of wastewater plus sludge handling 

infrastructures is the responsibility of the Municipality of Kigali through its Public Infrastructures 

Department. Only a small portion of the wastewater in Kigali City is treated by the existing 

treatment facilities, mainly for some large water consumers and 3 small treatment systems for high 

income dwellings (Nyarutarama, Gacuriro and Kacyiru Caisse Social estates). Generally, the other 

part of wastewater generated is discharged into either septic systems or to open drains which are 

designed for storm water conveyance. This direct discharge of wastewater is prevalent especially 

in areas close to wetlands (Kajevuba, Kagugu, Rwampara, Gatenga and Mulindi) and streams.  

Estimation of Wastewater Quantity. 

Domestic uses that consume more water and consequently generate much more wastewater are as 

follows:  

In high and medium income categories, bathing and toilet flushing; In medium income category, 

the amount of water used in bathing is very high, this is due to the higher number of persons per 

household (8 compared to 5 number of persons per household for high income); 

For low income category, washing, cooking and dish cleaning are the highest consumers of water. 

This may be attributed to the high number of children and babies in household (from the population 

2014 census, the average of children under 12 years is 3 per household). Also, the water used for 

cleaning is much more than in other categories because cleaning, for most cases, is done every day 

and two times per day. The calculated domestic wastewater quantity of 32,040 m3/day far exceed 

the water supplied, 18,020 m3/day, given by Electrogaz (nowadays WASAC) for year 2006. This 

is because the amount of wastewater generated in CoK was calculated based on the obtained 

figures in this research and for the whole population of the City, i.e. including the non-urbanized 

part, which is not supplied with water from Electrogaz. The total water consumed calculated for 

the whole city is 52,670 m3. Therefore, the return ratio of consumed water to wastewater generated 
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for the CoK is around 60%. For the coming years, the water consumption is expected to increase 

if Electrogaz increases also its production and adequately supplies the whole population. In fact, 

the 2005 to 2006 Electrogaz water production represents only 27% of the calculated demand in 

the CoK. Electrogaz gave this figure as 70% when they considered only the urbanized part of 

Kigali. If water consumption increases, wastewater generation will also increase, necessitating 

more attention to wastewater management to avoid further environmental pollution.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. PROPOSED STRATEGIES FOR WASTE WATER MANAGEMENT. 
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In order to ensure environmental sustainability, it is necessary to select the “most appropriate 

technologies”, a very difficult task in itself, taking into account the many different operations and 

options in a city. Whatever technologies are eventually adopted, two key issues of affordability 

and appropriateness should play a central role. Based on the affordability, which is related to the 

economic conditions of the community, and on the appropriateness, which is linked to the 

environmental and social conditions, strategies for wastewater management options are proposed 

in the Table 4. It is recommended that wastewater strategy be site specific, accounting for social, 

cultural, environmental and economic conditions in the target area. The strategy recommended, 

therefore, will be chosen between decentralized sanitation, eco-technology and the 3-Step 

approach as described in table 4. The reason is that they combine many practical options and 

represent a vast choice in wastewater management technologies. To each strategy measures are 

assigned as shown in Table below.  

Table 4: strategies for wastewater management 

Measures 

Decentralized Eco-Technology 3 step approach 

Primary treatment 

methods 

• Septic tanks 

• Imhoff tanks 

 

 

Secondary 

treatment methods 

• Intermittent sand 

filters 

•    Re-circulating 

sand filters 

•     Macrophyte 

lagoons 

Natural processes: 

• Wetlands, 

• Algal ponds 

• Macrophytes 

• Stabilisation ponds 

 

Systems for nutrient 

and energy recovery 

and reuse: 

• Anaerobic treatment 

• Aquaculture (in 

stream assimilative 

capacity 

improvements) 

Step 1: Prevention/reduction of waste production: 

• Reduce water use 

• Water saving technologies (in industry and 

household) 

• Reuse grey water 

• Ban undesirable compounds 

• (e.g. P-detergents, toxics) 

• Apply low water use or dry sanitation 

• Apply rainwater harvesting 

 

Step 2: Treatment and recovery of waste 

components 

• Convert waste to something useful for reuse (e.g. 

biogas, fertilizer, protein). 
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•    Constructed 

wetlands 

•    Off-shelf package 

plants 

•    Algae ponds + 

irrigation 

• Harvested 

macrophyte ponds 

 

• Select treatment process that makes best use of 

possible side products 

• Optimize effluent reuse. 

 

Step 3: Safe disposal of any waste components not 

recycled 

or reused by stimulating self-purification 
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V. Water supply and wastewater treatment in Kigali and Huye Districts 

City of Kigali. 

The City of Kigali has 730 Km2 and is split into three administrative districts: Gasabo, Kicukiro, 

and Nyarugenge, 35 Sectors, 161 Cells and1177 Villages. Kigali population has faced a real 

«demographic boom » that is evolving consistently growing from 6000 at independence in 1962 

to 600,000 by 2000; 765,000 inhabitants in 2002; 1,132,686 in 2012 and to more than 1,250,000 

in 2013. This is an average density of 1556 inhabitants per km2. Two thirds (65%) of the country’s 

population now live in urban areas, and City of Kigali is currently witnessing growth of 4% per 

year, as against 2.6% for the rest of the country (1). Statistics indicate that the population of Kigali 

is expected to double by 2020 to around 2 million inhabitants and to reach 4.2 million by 2040. 

Kigali Population Trends 2020
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Figure 2: Kigali Population Trends 2020 

As of March of the year 2016, the total number of water subscribers was 171,363. These 

subscribers were distributed along different WASAC stations. 53% of the total customers were in 

the City of Kigali and 47% were distributed in the provinces. This difference is mainly attributed 

to the fact that, people in the provinces consume water supplied by Private Water Service 
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Providers. The city of Kigali is being confronted by an influx of immigrants from rural areas 

causing a rapid growth of the urban population and urban sprawl. This has resulted in a 

concomitant rise in the slum population and urban poverty. 

Huye District 

Huye District is one of the eight Districts comprising the Southern Province. It is composed of 14 

Sectors namely: Mbazi, Kinazi, Simbi, Maraba, Rwaniro, Rusatira, Huye, Gishamvu, Mukura, 

Ruhashya, Tumba, Kigoma, Ngoma and Karama. The population of Huye district is 319,000 and 

about 52% are aged 19 years or younger. People aged 65 years and above make up 4% of the 

population. About 54% of the population is constituted by female individuals and the majority of 

the population is young, with about 80% still under 40 years of age. The Integrated Household Living 

Conditions Survey (Enquête Intégrale sur les Conditions de Vie des ménages) (EICV3) results show that 

91% of Huye district households use an improved drinking water source. Improved drinking water 

sources include protected springs, public standpipes, water piped into dwelling/yard, boreholes, 

protected wells and rainwater collection, as defined by the World Health Organization (WHO). 

The table below from EICV3 shows that the majority of households use a free public fountain 

(20.5%), followed by a protected spring (20.5%) and purchase at pipe into dwelling/yard source 

(13.6%). 8.3% of households in southern province still use an unimproved drinking water. Huye 

water customers subscribed under WASAC were 6,457 as of Dec 2016. 

Table 5: Access to water in the various regions  
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Water use. 

Specific findings show that the amount of water used in each household in liters each day for 

drinking, cooking, hygiene, cleaning and other household needs is insufficient in the Survey area 

considering the household sizes. Many factors may contribute to this problem including distance 

coverage, time spent to fetch water and other challenges. The amount of water used by households 

is often simultaneously an indicator of overall wellbeing and of sanitation standards. Most 

households (62.2%) reportedly use less than 200 liters of water daily for drinking, cooking, 

hygiene, cleaning and other needs including watering and bathing. When requested to state 

whether the amount of water used in the household is enough, 67.3% were negative, 32.2% were 

positive while 0.5% respondents did not know whether the water was sufficient. According to 

WASAC estimation, the average daily water consumption per capita per day is 20 liters for low 

income household, 80 for medium income household and 140 liters for high income household. 

 

Water treatment at household level 

Water treatment is considered key in ensuring that water is clean and safe. However, an 

overwhelming 89.7% of households do not treat their drinking water. The proportion of households 

that do not treat their drinking water is significantly high suggesting a high level of exposure to 
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water borne diseases. Those households who do not treat their drinking water cited several reasons, 

notable among them was that the water is already safe (59.0%), too expensive to treat water 

(22.5%). For households that do treat their drinking water, methods are varied: 25% boil, 22.0% 

use chlorination/ add water guard/ PUR/ Aquaguard or tabs/ bleach, 2.5% use water filter, 7.5% 

let it stand, 30.0% use alum and the rest use other methods. On  how often households treat their 

drinking water and it emerged that only 28.2% of those who treat their water did so always. We 

also realized that traditional herbs are used in some household for water treatment. There are still 

considerable efforts required to treat water in the communities in both districts. In some 

households, water is stored for a long time in containers without treatment and is used for drinking 

and other household purposes. At times the water has alga and makes it very dangerous for human 

consumption. For households that treat water, the practice is not regular, only 28.2% treat water 

regularly other households do this sometimes (60.9%) or never (10.9%). 

 

Water Treatment process at treatment plant (see annex 4) 

Wastewater treatment (sanitation) 

The Government of Rwanda through the Ministry of Infrastructure, Water and Sanitation 

Corporation Ltd (WASAC) and the City of Kigali is undertaking measures to deal with waste 

management in the city in order to improve urban sanitation as well as protecting the 

environment. The Kigali City Sanitation Master Plan was developed and adopted in 2010 after 

which a number of sanitation projects to address waste management issues are being undertaken. 

The projects under development will reclaim clean water that meets the required standards for 

discharge into the environment from black water (sewage) and grey water (other domestic 

wastewater apart from sewage) generated from the City. Waste management refers to liquid, 

solid and storm water management.  

A number of projects to address wastewater management challenges in Kigali are under 

development, and these are:  

- Kigali Centralized Sewerage System including a Waste Water Treatment Plant, covering 

Kigali Central Business District with the option to extend sewage network to Kimihurura and 

parts of Kacyiru and Gisozi in Gasabo District. The overall objective of the Kigali Centralized 
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Sewerage project is to improve collective sanitation services, enhance public health resilience 

and protecting the City water catchments and rivers. This will enable the provision of well-

balanced ecosystems in the environment, and thereby enhance the ability of the catchments to 

provide eco systems services such clean water and climate change resilience. This project was 

designed to cater for full flows at saturation levels in areas covering Kiyovu-Rugenge, 

Nyarugenge, Gitega and Muhima–the Central Business District’ including residential housing, 

high, middle and low-income, both formal and informal with the possibility of expansion of the 

area of the project to Gasabo District where the feasibility and detailed design of the system is 

ongoing and to Kiculkiro where the feasibility study and design are planned for near future.  

- Kigali Feacal Sludge Treatment Plant which will receive and treat sewage and sludge 

exhausted from decentralized sewage systems. Kigali Feacal sludge treatment project has been 

initiated and the study for the Conceptual Design, performance specifications of Septic Tank 

Sludge Management and treatment plant was to be completed end April 2016. The construction 

of the plant is planned in the fiscal year 2016/17.  

- Rehabilitation and Upgrading of Semi-Centralized Sewerage Systems in Kigali Estates.   

Given that the completion of the aforesaid projects requires huge investment, there is a plan to 

implement them progressively and the Government will continue engaging partners throughout 

different implementation phases.  As it remains now Wastewater effluents are discharged in the 

environment without treatment, a situation which is not sustainable and requires urgent attention. 

The excessive use of septic tanks and soak aways could lead to groundwater contamination and 

needs to be investigated. Adequate monitoring measures and systems are required for existing 

treatment facilities to ensure that they comply with safe environmental standards. The amount of 

domestic wastewater generated in the City of Kigali was estimated to be 32,040 m3 per day and 

the estimated pollution load is 4,151 kg/day of TN and 1,384 kg/day of TP. For high and medium 

income category, bathing and toilet flushing are the domestic water uses which consume much 

more water. Water conservation measures that target these two particular uses would be more 

effective. The analyzed parameters of Total Nitrogen, Total Phosphorus, pH, Total Dissolved 

Solids, Conductivity and Chemical Oxygen Demand showed that the quality of wastewater 

discharged into the environment in the City of Kigali is bad as most parameters do not meet the 
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typical effluent standards used in other countries. (Assessment of Wastewater Management 

Practices in Kigali City, Rwanda) 

Waste water treatment plants within Institutions in city of Kigali.  

Waste water disposal in Kigali is currently by means of septic tanks and soak aways, or in some 

cases direct discharge to open watercourses. Some wastewater treatment plants in Kigali city:  

1. Mille Collins hotel  

2. BK Kigali bank  

3. National bank BNR  

4. Kigali central university hospital CHUK  

5. Caisse Social Kacyiru estates  

6. King Faisal hospital  

7. Novotel hotel  

8. Blarirwa Kicukiro branch  

9. Military Hospital at Kanombe  

 

 

 

 

VI. Gatenga Training center  

Don Bosco Gatenga Presentation 

This VTC is one of the VTCs training students in plumbing. Started in 1976, the VTCs has greatly 

contributed technicians in plumbing who have over time contributed to the growth of the plumbing 
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sector in the country. According to Rwanda Technical Qualification Framework, (RTQF), it admits 

students from Senior Three (Tronc Commun) and trains them for a year in plumbing and other 

areas and releases them to the market. A close study of on its current situation depicted the 

following.  

After training in plumbing, the students are readily absorbed in the market since opportunities are 

there. An example is last year (2016) group of 20 students whereby 12 were immediately employed 

on completion and others got a job within a month. It is noted that the VTC makes a follow-up of 

their students after completion which is commendable. However, this year their intake was low as 

they only registered 9 students in plumbing. On enquiry of the cause of the drop in enrollment, it 

was learnt that there was a new private VTC started nearby in Gikondo and which is offering 

plumbing as one of their courses with better infrastructure and equipment. Others students got 

enrolled in IPRC Kicukiro which is owned by the government.  

As per the skills and competency of the trainers, there are currently two teachers who are handling 

the plumbing class but with very low practical and soft skills level and lack the pedagogical 

applications skills, the training materials are inadequate for the training in Plumbing and there was 

nothing found in readiness for a water and waste water management training. On the side of the 

infrastructure, the workshop is dilapidated, lacks proper floor, ceiling and ventilation and sufficient 

lighting. The mentioned deficiencies could be well associated with the low enrolment in the 

Gatenga VTC and situation may worsen if remedies are not sought out. 

 

 

 

 

 

 

VII. HUMAN RESOURCES.  

We consider for this report purpose technicians with skills level A3, A2 and A1. The higher 

professional level A0 for conceptual stages are not concerned. In June 2012, WDA launched the 

TVET Rwanda Qualifications Framework (RTQF) which is a tool used to measure and define 

how the learners have to proceed from one year to the other, using the course modules that are 
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universal to all TVET institutions in the country. This was developed to alleviate the mismatch in 

terms of skills because, before its inauguration, each institution used to follow its own 

curriculum. This has also enabled WDA to provide National TVET Examinations. For the first 

time in Rwanda, students who undergo vocational and technical training are examined even in 

the practical exercises, not on theory alone as it was before. The entry requirement for candidate 

student of TVET level 1 is O level transcript. The preferred pathway for candidates entering 

TVET qualification is Nine years basic education or any other related qualification, recognition 

of prior learning related to the qualification. The progression route of candidates achieving this 

qualification incudes: Join the labor market or enter TVET certificate II or a range of other 

related TVET certificate II qualification. Selection criteria are identical for similar trainings and 

for all TVETs whether Public or private. The candidate can proceed to level III.  

Technicians in Water supply.  

During interaction with Water and Sanitation Corporation (WASAC) administration, the Survey 

showed a total of 148 technicians hired and utilized by WASAC for water distribution, water 

treatment, and waste water management.  Companies working with Kigali City municipality 

estimate at a total of 642 technicians to be involved in the sector to address the growing needs. 

These technicians with different skills requirement are distributed across the country according 

to WASAC branches locations. WASAC has 21 branches across the country. In Kigali city there 

are 6 branches while in Huye there is only one. In each branch there is a head of the office who 

bears an A0 degree in water engineering/hydraulic, Electricity, General mechanics or any related 

field. Similarly, in each branch there is a water distribution Officer who bear a degree of A0 in 

subjects similar to the head of the branch. The water distribution officer is supported by 6 

operators who bear A2 degree in either construction, Plumbing, Electricity and/or General 

mechanics. As far as skills are concerned WASAC administration and its clients are satisfied 

with existing level of skills if regular trainings or an induction short course were provided to 

keep technicians updated on new technologies. Worth of mentioning here that though all the 

above mentioned qualification are  needed in water distribution and waste treatment, the 

plumbing constitute the key qualification/skills needed. Considering the quick development scale 

of the Kigali and Huye cities, a projection of 40% growth in number of technicians per annum 
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would be enough to cope with the growth in water distribution demand during the 5 coming 

years.  

 

 

 

 

Current water treatment plants in Kigali and Huye Cities.  

Table 6: Water treatment plants in Kigali and Huye cities 

Water treatment 

location 

Supplied Districts  City 

Kimisagara Nyarugenge, kicukiro, gasabo Kigali 

Nzove Nyarugenge, kicukiro, gasabo Kigali 

Karenge Masaka, Bicumbi, Kabuga, Kicukiro, 

Gasabo 

Kigali 

Kadahokwa Huye Huye 

 

At each treatment plant there is indeed the head of the plant who is the plant manager.  He may 

bear a degree in chemistry, Electronics, water engineering or related subject at the level of A0. 

The plant manager is supported by two Officers a lab Officer and a Maintenance Officer both 

bearing an A0 Degree/Diploma in water engineering or related subject. 

The lab team is made up by 6 operators and operates on shifts approach. There are 4 teams at 

each water plant treatment. Each team is composed by 2 water purifier, 2 laboratory technicians, 

1 maintenance technician and 1 pump attendant, making 6 persons per team, meaning 24 persons 

per water treatment plant.  
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The maintenance team is composed by 6 operators made up by 1 electrician, 1 welder, 2 or 3 

general mechanical and 1 plumber. The expected growth during the 5 coming years is of 40% to 

catch up the growth of the cities. As far as skills are concerned WASAC administration and its 

clients are satisfied with existing level of skills if regular trainings or an induction short course 

are provided to keep technicians updated on new technologies. As showed by findings from 

WASAC administration discussion the key element in the sector of water and wastewater 

management are operators.  These Operators daily tasks are:  

 To manage and control technical processes;  

 To operate, monitor, inspect, maintain and repair water extraction, treatment, delivery, 

storage and distribution facilities;  

 To install pipelines, assemble and dismantle the facilities;  

 To examine customer facilities;  

 To carry out, to a limited extent, switching operations and repairs to the electrical 

facilities in waterworks;  

 To take samples of drinking water for self-monitoring, and determine and evaluate 

quality parameters to a limited degree;  

 To document and evaluate work procedure and operational processes;  

 To recognize fault and react independently;  

 To work in a cost effective, environmental and hygiene-conscious manner;  

 To apply relevant legal provisions, technical regulations and work safety regulations and 

observe quality management guidelines;  

 To act in a customer-oriented manner and make use of information and communication 

technologies.  

 

6.2 Skills Gap Analysis 

The key professional element in water supply, water treatment plant and wastewater 

management units are operators. Currently WASAC utilizes 64 operators for its water treatment 

plants and has 84 operators in its 21 branches. As described above these operators are subdivided 

into 4 categories as far as skills/qualification are concerned. These categories are: Electricity, 

Plumbing, General mechanical and construction. They constitute needed skills/qualification to 
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run water supply activities and water treatment units. Similar to water supply plumbing is the key 

qualification/skills needed in waste management operations.  

6.3 Proposed Training Program 

Most of WASAC Technicians come from different sources but mainly from current VTC 

(Vocational training centers) that have been upgraded into TVET (Technical and Vocational 

Education and Training) in order to ease the pathways through the three TVET levels. A lot of of 

them have had the on job training from experts from the developed world. The TVET trades 

providing technicians to WASAC are Plumbing, Electricity, General mechanics and 

construction. Current curricula could be adapted and optimized towards water supply and 

wastewater management aspects. These graduates will then enhance their knowledge and skills 

on work place through internship and on job learning. As per now some of WASAC technicians 

have been hired from people who were trained by “learning by doing”. For this group an on job 

training in wastewater could be organized to update them on new technologies being installed or 

used by their colleagues who have undergone the proposed training. To adapt/optimize the 

current curricula following aspects should be added on current curricula to upgrade trainees’ 

knowledge and skills towards water quality and supply, wastewater treatment and management. 

Proposed additional lessons: 

Group I: Water quality management and supply purification  

Water purification to make the trainee gains understanding of the nature of water, various 

sources of water, how water becomes contaminated, the trainee is able to handle the basic 

processes of precipitation, flocculation and sedimentation, deal with chlorine dosage and 

measurement of free chlorine concentration and name problems with too high or too low chlorine 

dosage  

Water supply to make the trainee able to name the characteristics of different pump types and 

operate the pumps understand the influences on pump performance during water supply work 

with the relationship between pressure and volume flow rate in a piping system control water 

supply by different valve types control the fill level of a high tower while simultaneously water 

is withdrawn describe the significance of pressure zones in a water distribution area identify 

water loss and name the basic problems involved in detecting leaks.  
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Water transport to make the trainee able to handle the transport of solids in sewers with varying 

flow rates in a combined sewage sewer name the effects of exceeding the hydraulic capacity deal 

with the sedimentation and the impact of a blockage in a sewer name the basic mechanisms that 

lead to a first flush describe the role of a rain overflow basin and his components line out the basic 

mode of operation of a through-flow basin with regard to retention of solids  

 

Group II: Waste Water Treatment and management 

Waste water treatment to make the trainee able to simulate and explain basic processes related to 

the sedimentation of sludge, analyze the behavior of flocks under different flow rates and solids 

load, name the consequences of hydraulic overload of a wastewater treatment plant, describe the 

basic function of aerobic water purification and the role of sludge recirculation, describe the 

significance of oxygen injection into the activation tank, measure the amount of dissolved 

oxygen and explain the benefits of  constant measuring  

Monitoring, controlling and optimizing Wastewater treatment Plant to make the trainee able to 

differentiate between linear and nonlinear system characteristics, control the fill level using a 

two-step controller and a continuous controller, control the flow using a proportional-integral 

controller, describe the characteristics of different controllers and their relevant settings, explore 

the impacts of controller settings on energy consumption,  adjust the volumetric flow by using 

different controller settings for the proportional media valve and  evaluate the best control 

strategy for the aeration process  

Energy Optimization in Water and Waste Water treatment Plant to make the trainee able to 

identify the difference in energy consumption between the free and the narrowed piping system, 

find out potentials for energy saving and energy conversion in water- and wastewater treatment 

processes, measure energy consumption and calculate efficiency of pumps and valves, compare 

different control strategies regarding their energy demand to optimize efficiency, estimate and 

calculate costs of different controller strategies, describe the structure and methods of energy 

management.  

The program can be conducted in a modular structure where by the first year will be devoted to 

basic education as plumber, electrician, general mechanic, construction, and then the second 

year, trainees will undergo technical training in water and wastewater management along with 

the internship in working places. This course completion will align graduates with WDA 
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certificate 2. This training aims and focuses at improving the efficiency of utilizing available 

sources, preventing or minimizing pollution by employing waste minimization and clean 

technology and reclaiming wastewater for reuse.  

According to information from WASAC officials, a growth of technicians of 40% per year 

should be planned to catch up with the development of the urbanization of Kigali and Huye cities 

in particular and with the country water and waste management needs in general.  Table 7 below 

show projected number of technician both for WASAC and other private water supply and 

wastewater management stakeholders 

Table 7: Projected number of Technicians 2017 - 2021 

Number of technicians  2017 2018 2019 2020 2021 

WASAC 148 207 290 406 569 

WASAC + Other private suppliers 

(Estimation) 

642 899 1258 1762 2466 

 

 

 

 

 

VIII.  
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IX. RECOMMENDATION  

The issue of waste water management in Rwanda is increasing due to the increasing rate of 

urbanization and the improvement in the socio-economic growth of Rwandans. To be responsive 

to this issue, wastewater management stakeholders and most particularly WASAC has to be 

equipped with adequate human resources. 

Based on in information from the Ministry of Education there were  94,373 students in TVET in 

2015. Rwanda targets a TVET enrollment of 134,185 students by 2017/2018 according to the 

TVET Policy developed in September 2015 by Workforce Development Authority (WDA). 

There is a need therefore to be proactive and open up new TVET trades such as waste water 

management.  

New technologies and tools in this sub-sector are emerging and therefore, TVET curriculums 

should capture those new features so as to move with times and enable TVET graduates to 

acquire relevant skills on the labor market (Improve infrastructure, equipment and tools at 

current centers). 

 

A good link between the training center and the industries should be enhanced to align the 

adequacy between TVET program and the market requirements creating an easy route to enter 

into the job market. TVET curriculums should therefore adopt new features and more practical 

skills to address this issue. 

Engaging a senior expert from Germany is advised to assist in capacity building for both trainers 

and trainees capacities. 

 Consultations with Festo- Germany is advised in order to procure standardized training tools and 

equipment. Look at the comment. 
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X. CONCLUSION.  

WASAC officers in Kigali and Huye Districts expressed a continuous challenge with water and 

waste water management especially water disposal where majority of households, industries use 

open channels for drainage and the increasing contamination of the water bodies with raw 

sewage as the population soars. They were in agreement that much support from other 

stakeholders is required in managing waste water within the cities and their environs.  

There is a big gap for qualified technicians in particularly technicians with basic education in 

care areas such as plumbing, electricity, masonry and general mechanics who are capable of 

giving quality work. Though we have a few coming from VTCs like DON BOSCO and others 

from Government VTCs, the number is still low compared with the growth of the wastewater 

management industry and the booming of urban migration.  

Given the lack of qualified Operators, their role is played by Civil engineers who are also not 

conversant with the trade resulting in poor workmanship and poor standard systems that work for 

a short time and then collapse. Currently there is no course taught in wastewater management 

that goes beyond the plumbing trade of one year in VTCs. courses taught in IPRCS are diploma 

in water engineering which has very little in wastewater management contents.  

In order to ensure that graduates of technical and vocational education and training (TVET) 

programs possess exactly the skills that employers require, the active participation of the 

business sector in TVET is crucial in developing and piloting demand-driven and practice-

oriented TVET programs for the water supply and wastewater sector and thus ensuring the 

employability of the graduates. 

The intended intervention is a stich in time and it will go a long way harnessing the demographic 

dividend that Rwanda have in large segment of young people who are the majority in terms of 

numbers and the potential for driving the Rwanda agenda to and beyond vision 2020. This 

intervention opens up creation of sufficient jobs that are adequately remunerative and sustainable 

across the economy. It equips the workforce with vital skills and knowledge for increased 

productivity that are needed for water quality and wastewater management sub-sector. 
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The intervention is in line with the Government policy on water and sanitation, EDPRSII and its 

vision 2020. 
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ANNEX 1- The recommended equipment for Training  
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Annex 2. Recommended new tools for Don Bosco Gatenga VTC 

                             GATENGA DON BOSCO TECHNICHAL SCHOOL                                         

TRADE EQUIPMENT Qty   

  

Electric screwdriver (- with 

battery) 3 

 

Domestic  

Electric screwdriver (- with fil 

electric) 3 

 

plumbing PPR machine 3  

  Drill (concrete) 2  

  Drill (normal , makita) 3  

  Electric pomp (marina) 3  

  Angle grinder 3  

  Hydrolic press bender (Ram) 2  

  Foot sharing machine 1  

  Tot   

  Tool   

  Ratcheting pipe threading set 5  

  Steel pipe cutter 5  

  Pipe wrench (14inch) 5  

  Pipe wrench (16inch) 5  

  Pipe wrench (18inch) 5  

  Adjustable wrench 10  

  PVC hacksaw 35  

  Plastic tube cutter 25  

  Set of plier wrench 25  

  Pipe reamer 25  

  Fire extingnguishers (12kg) 4  

  Metal marking toll 35  

  Riveting toll 15  

  Pipe vice 15  



40 
 

  Chain pipe vice type 2  

  Basin wrench 4  

  Bench vice 25  

  Workshop working table 15  

  Wire brush 60  

  Drilling bits (24) 1 box  

  Drilling bits (22) 1 box  

  Drilling bits (20) 1 box  

  Drilling bits (18) 1 box  

  Drilling bits (16) 1 box  

  Drilling bits (14) 1 box  

  Drilling bits (12,10,8,6,4) 1 box  

  Water heater 2  

  Thermostat 5  
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Annex 3: Proposed study program for Vocational training in the environmental 

professions- on Water and waste water management. 

Basics – first year of training 

LF 

No  

Basics for vocational trainings in the environmental professions hrs. dt % hrs. 

 

hrs.  rw 

1 Planning of environmental concept 80 19 532 506 

2 Knowledge of micro-organisms 40 10 280 266 

3 Use of environmentally hazardous chemicals 80 19 532 505 

4 Operation of piping systems 80 19 532 506 

5 Examination of water and waste ingredients 60 14 392 372 

6 Machines and facilities serve and keep in good condition 80 19 532 505 

 Total – first year of training 420 100 2800 2660 

  - 5% organizational time requirements - possibly additional time requirements must be considered pro rata! 

LF = learning field 

 hrs. Means time requirements for theoretical and practical teaching 

 

LF Contents hrs. 

1 Planning of environmental concept 506 

1.  1 Ecosystems 32 

1.  2 Water cycle and water goodness 31 

1.  3 Water soiling: eutrophication, -poisoning, -acidification 38 

1.  4 Air pollution, ground soiling, biotope destruction 26 
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1.  5 Waste avoidance 26 

1.  6 Construction and function of waste water disposal facilities 44 

1.  7 Construction and function of water supply facilities 44 

1.  8 Construction and function of circulation and waste management enterprises 27 

1.  9 Construction and function of pipe-, sewer- and industrial services 26 

1.10 Legal provisions, technical standards and guidelines 39 

1.11 Labour organization 28 

1.12 Workplace design 27 

1.13 Use of information systems 32 

1.14 Data protection legislation 27 

1.15 Procurement of working means 28 

1.16 Prevention of accidents, industrial safety 31 

 

LF Contents hrs. 

2 Knowledge of micro-organisms 266 

2.  1 Construction, kinds and qualities of micro-organisms 27 

2.  2 Living conditions and robustness of micro-organisms 17 

2.  3 Meaning of micro-organisms for environmental-technical occupations 27 

2.  4 Micro-organisms as most important group of destruents 26 

2.  5 Material cycles 30 

2.  6 Dangers by micro-organisms: Viruses, bacteria, mushrooms, animal parasites 29 
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2.  7 Hygiene measures 28 

2.  8 Vaccinations 16 

2.  9 Identification of micro-organisms 28 

2.10 Accident prevention and -protection 

38 

2.11 Industrial safety 

 

LF Contents hrs 

3 Use of environmentally hazardous chemicals 505 

3.  1 Mixtures of substances 27 

3.  2 Structure and properties of substances 28 

3.  3 Precipitation-, acid-base- and redox reactions 28 

3.  4 Substance classes 27 

3.  5 Stoichiometric calculations 27 

3.  6 Temperature, conductivity, pH number, oxygen 27 

3.  7 Mass, volume, density 26 

3.  8 Division of dangerous materials 27 

3.  9 Origin of dangerous materials 28 

3.10 Contact with dangerous materials 42 

3.11 Disturbance of company expiries by dangerous materials 43 

3.12 Dangerous chemical reactions 29 

3.13 Removal of dangerous materials 27 
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3.14 Storage, packaging of dangerous materials 28 

3.15 Transport of dangerous goods 27 

3.16 Directive statements 28 

3.17 Prevention of accidents, industrial safety 36 

 

LF Contents hrs. 

4 Operate piping systems 506 

4.  1 Pipes, fittings, seals 44 

4.  2 Pipe and hose connections 31 

4.  3 Piping plans, ground-, process- and PI-flow-diagrams 29 

4.  4 Labeling of pipes and fittings 26 

4.  5 Elongation, mass- and volume flow calculations 39 

4.  6 Pressure losses in pipes 38 

4.  7 Material properties 28 

4.  8 Materials and auxiliary materials 27 

4.  9 Corrosion and corrosion protection 27 

4.10 Temperature-, pressure-, level-, volume, flow measurement methods 42 

4.11 Transducer 26 

4.12 Unit signals 26 

4.13 Connection and programmable logic controller 28 

4.14 Continuous and discontinuous controllers, control loops 39 
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4.15 Legislation, technical regulations 27 

4.16 Accident prevention, occupational safety 28 
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Annex4: Water Treatment process at treatment plant 
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Source: 

https://images.search.yahoo.com/yhs/search?p=waste+water+treatment+and+transport 

 

https://images.search.yahoo.com/yhs/search?p=waste+water+treatment+and+transport
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ANNEX 5: WATER TREATMENT PLANTS IN Rwanda 

1 WTP SUPPLIED AREA 

2 Kimisagara Nyarugenge, kicukiro, gasabo 

3 Nzove Nyarugenge, kicukiro, gasabo 

4 Karenge Masaka, Bicumbi, Kabuga, Kicukiro, 

Gasabo 

5 Kadahokwa Huye, 

6 Gihira Rubavu, 

7 Mutobo Musanze, Burera 

8 Gihuma Muhanga 

9 Gihengeri, 

Gatoki 

Nyagatare 

10 Muhazi Rwamagana, Kayonza 

11 Cyunyu Rusizi 

12 Mponga Nyanza, Ruhango 

13 Nyamabuye, Gicumbi 

14 Rwasaburo Ngoma 

15 Kanyabusage Karongi 
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16 Gisuma Nyamagabe 

17 Nyenda Nyamata 
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Annex5: Waste management dealers (Companies)  

Company name  Contact Tel Email 

Enviroclean Technologies Ltd 0788303998 

 

mil_tech@yahoo.com  

Kenluxury Rwanda Limited 0783345320 kenluxury@kenluxury.com 

 

Eco Protection Ltd 

 

0788304837 or 

0788302038 

eco-

protection@hotmail.com  

Biobox Rwanda / Aerox Investment Ltd 

 

0788732642 

/0788416038 

info@aeroxcom.rw 

 

aeroxcom@yahoo.co.uk 

www.aeroxcom.rw 

 

Technomark Corporation Ltd 

 

0788303333 info@tecnomarkrwanda.com  

 

mailto:mil_tech@yahoo.com
mailto:kenluxury@kenluxury.com
mailto:eco-protection@hotmail.com
mailto:eco-protection@hotmail.com
mailto:info@aeroxcom.rw
mailto:aeroxcom@yahoo.co.uk
http://www.aeroxcom.rw/
mailto:info@tecnomarkrwanda.com

