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Executi vaeySumm

Background

Several border towns around Zambia lack adequate and safe water supply and sanitation infrastructure, with
general coverage limited to a few isolated areas where this is provided by established institutions, mainly for
their staff, as well as privately owned facilities. The complete absence of public utilities results in transients
crossing at these borders virtually not being catered for, and relying on limited facilities offered by residents,
usually at a fee. The risk of spreading of diseases related to inadequate water supply and sanitation
infrastructure is therefore very high. The overall scenario translates to a low quality of life at these border
towns coupled with stifled commercial activity resulting from poor social services.

The aim of the 12 Towns project is to improve and upgrade water supply and sanitation through targeted
investments designed to enhance overall coverage, sustainability and equitable access to water and
sanitation by resident and the transient communities. These interventions are expected to support the growth
of regional tourism, and reduce the incidence of cross-border waterborne diseases.

Mwami, close to Chipata is one of 12 border posts that have been selected by SADC for inclusion in the
project and support by CRIDF. Engineering, environmental and financial and economic studies have been
undertaken by CRIDF to establish the need for water supply and sanitation, and to assess the feasibility of the
developing required infrastructure. This report summarises the outcome of the feasibility studies.

The proposed project to improve water supply and sanitation services at the Mwami border post in Chipata
district located between Zambia and Malawi in the Eastern Province of Zambia is a vital necessity if the
general operations at the border post are to be enhanced. The provision of adequate infrastructure at the
border post will in specific terms improve the general hygiene and sanitation standards, augment tourism
activitiesandr educe t he | i kel yborderoc iwdae necre boofr, wiiah bm sesoasky anpair
the operations at the border post.

Key Stakeholders

Key stakeholders namely, the Ministry of Local Government and Housing (MLGH), the Eastern Water and
Sewerage Company (EWSC), the National Water and Sanitation Council (NWASCO), the Ngoni Tribe
Traditional Authority, Chipata City Council and the Residents Committee were consulted to solicit their views,
experiences and suggestions. The proposed interventions were strongly supported by all the stakeholders
who all indicated their desire to have the project implemented in the shortest possible time to alleviate the

current hardships faced by the community.

Social Economic Assessment

Mwami Feasibility Report Page 12 of 217



CRIDF&

The socio economic assessment fieldwork was undertaken during the months of May and June 2015. The
report contains information obtained through literature review, community meetings and interviews with

community members and personnel from various district departments.

The main economic activities in the project area can be grouped under three categories as follows.
1 Formal employment
91 Business and Trading Ventures
1 Small scale farming

All the residents including ZRA employees are not satisfied with the current water supply, which they feel is
not adequate. Community members drawing from some of the communal water points complained of

congestion and prolonged periods spent on drawing water.

The preferred water supply systems was a mixed level of services, which included individual house

connections and communal water points using the kiosk model.

The most preferred liquid waste disposal technologies were water closet operated with septic tanks and
ventilated pit latrines. If a waterborne sewer were provided, the individual households and premises would
take the responsibility of financing connections from the main sewer line to their households. In the absence
of a sewerage system, households would have to construct their own systems.

Some of the critical impacts are as follows:

1 Positive impacts:
o I mprove residentds health
o Equality in service provision
0 Increased Population

1 Negative Impacts:
0 Water wastage
o Transformation of the area into and urban area
o Vandalism
0 Generation of solid waste

1 Gender equality

0 Health Impacts - Woman typically care for their families during illness. The supply of a
reliable disinfected water supply will reduce the incidence of water borne diseases.

o0 Food Security 1 A reliable supply of water will allow for subsistence farming, food security and
alternative ways to feed families, especially of poor families with limited alternatives.

o Water related impacts - women and girls generally assume primary responsibility for
collecting water for drinking, cooking, washing and hygiene. Provision of a reliable, nearby,
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disinfected water supply will reduce the time for collection of the water supply, which allows

time for other activities, e.g. employment and schooling.

Environmental Health Assessment

The locally available data for Mwami highlights the vector transmitted disease Malaria as the most prevalent in
the community, followed by Acute Respiratory Infections (ARIs). The incidence of ARI transmission is often
associated with poor hygienic practices, particularly handwashing. The incidence of diarrhoea, which is the
main indicator for many faecal-oral diseases such as cholera, typhoid fever, dysentery and Hepatitis A, is
relatively lower than Malaria and ARIs, but still widespread. However it is likely that this is under-reported, as
the population may often self-treat or be failing to present themselves at the clinic for diarrhoea treatment.

A number of specific Environmental Health related issues have been identified in Mwami border post town
(although many of these will be addressed by this project, some of the recommendations lie outside the scope
of this feasibility study/ensuing project):
1 Lack of solid waste management facilities for the market site and other public areas
1 The liquid waste disposal method in Mwami is on-site via septic tanks and pit toilets. Some residents
have mentioned space constraints relating to the digging of new toilets once the existing pit is full.
There are currently no pit and septic tank emptying services operating in Mwami.
1 Open defecation and poor hygienic conditions around the market place (particularly during the
Monday market).
Open defecation around the border post, particularly at night.
The majority to the toilets constructed are basic pit toilets, with limited facilities for odour and fly

control. Few have handwashing facilities such as tippy taps at the toilet.

1 Newly arriving residents may not immediately prioritise the construction of a toilet, leading to
temporary open defecation.

Climate Resilience Issues

According to the residents interviewed, the Mwami area has experienced changes in weather patterns over
the years noticed mainly through reduction in rainfall and reduced rainfall seasons. Most noticeable has been
the drying up of wells within the area signifying a lowering of the ground water table.

Providing a reliable source of water to the Mwami community provides resilience to changes in climatic
conditions and is therefore provides assurance of sustainability post implementation of the project.

Wastage of water was identified as one factor that exacerbates water shortages in the supply area. The
design and operational and maintenance procedures incorporate water saving / reduction features.

The Track 1 CCRA shows that the project brings a number of high resilience benefits to the project recipients
especially in relation to governance and livelihoods, gender and health. The review also identified a number of
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risks in relation to the associated infrastructure and risk-mitigating actions which if implemented will improve

the resilience of the project itself to climate change risks.

Technical Assessment

The current Mwami population is estimated to be 1560 people plus 200 cross border transients. Based on the
growth rate up to the 2010 Census (2.2%), the population is expected to reach 2266 (including transients) by
2025.

Based on an estimate of the residual category split and the possible future growth in level of service, the 2025
water demand is expected to be 115 m3/day.

Ground water is the only option for this project and can be sustainably accessed through boreholes. However
the area is regarded as a poor groundwater yielding area (expected yields 1 to 2 I/s) according to the National
Aquifer Assessment Study which was commissioned by the Zambian Government through the Department of
Water Affairs.

It is expected that four boreholes should meet the summer peak daily demand i 1.5 x average demand
(based on the assumption of finding boreholes with a sustainable yield of 1 I/s).

The key interventions shall comprise the following:

1 Water supply to low-income group residents who do not have household water connections - four
public access points (kiosks)

1 Water supply to small commercial and medium to high-cost housing units with standi alone metered
house connections (households to pay for connections).

91 Sanitation for border patrons through an ablution facility whose primary purpose is to provide border
users and commercial truck drivers with toilet, shower and laundry facilities.

1 Training of and influence with the EWSC to enable future upgrades to the system to be in accordance

with international norms and best practices.

The pro ect 6s design outlay was conducted with the
services and have proven experience in operating such facilities already within their service area of Eastern

Province.

Environmental Assessment

The project site, being away from the main district and being a small area presented a challenge in terms of
data availability especially on environmental baseline conditions.

The report presents the environmental impacts expected from the proposed project. The impacts were
assessed from the changes likely to be brought about by the project activities on baseline environmental and
social conditions. The impacts are discussed under separate headings namely common impacts; water supply
project related impacts; and sanitation project related impacts. The common impacts are those that apply to
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both projects while those that are specific to each of the two projects are discussed under the respective
headings. The summary explains whether the impact is direct, indirect, reversible, irreversible and/or
cumulative. Their significance with respect to the design of the water supply and sanitation project
components is also discussed.

In general, as this is an existing town, the environmental impact to the flora, fauna and heritage aspects is
expected to be low (already a highly impacted environment). However the project will have an impact on the
town population in terms of safety, health and temporary inconvenience.

The report further presents the proposed Environmental Management Plan (EMP) which has been formulated
based on the potential environmental impacts, and is intended to provide a link between the predicted
impacts, proposed mitigation measures and the proposed framework for their implementation. The EMP is
necessary for sustainability of the biophysical, socio-economic environments and the project itself, the impacts
identified must be managed responsibly and effectively.

Estimated Project Costs

The total project investment for both the water supply and sanitation components of the design amounts to
GBP 300,735. The majority of these costs (GBP 235,810) relates to the water supply component of the
project, and the remainder accounts for the sanitation facilities. Project costs for the town are relatively high
due to the low base from which the project must build.

Financial and Economic Assessment

The purpose of the financial and economic assessment is a key part of the Feasibility Study as it provides an
analytical method of identifying or confirming project viability. The tool used to determine financial and
economic feasibility is the Cost-Benefit Analysis (CBA). The CBA assesses the project holistically to identify if
it is feasible. It is likely that a project of this nature will not be financially viable on a standalone basis;
however, should the economic and social rationale for the project be clearly demonstrated, external financial
support for the project can be justified.

The technical infrastructure solution, as outlined in the technical section of this Feasibility Report, proposes
the following project design:
1 Water supply to local residents through water kiosks
1 Water supply to medium to high-cost housing units with standi alone metered house connections
(where it is expected that households pay for connections)
1 Sanitation for border patrons through an ablution facility whose primary purpose is to provide truck

drivers with toilet, shower & laundry and drinking facilities.

The financi al apprai sal a s s-Bowss(revenues lare expenditprescoved the life ofn a nc i «
the project to determine the profitability of an investment in the project. This is done from the perspective of
Eastern Water and Sewerage Company (EWSC), who will be the project owner. The costs included in the
financial appraisal are the capital investment costs and annual O&M costs. The revenue streams are
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expected to flow from the three groups of users i households without water connections who access water
through kiosks, metered households and border patrons. They are based on estimations of water demand by
the three usage groups and their corresponding water tariffs.

The project demonstrates financial viability, with a FNPV of GBP 94,215, and an FIRR of 15.2%. This return is

higher than the discount rate of 11.5%, indicating that the project is marginally financially profitable. Excluding

the initial capi t al operational £dstmexavéry, is poditiee. Ammual pperatingdcash-flows

(annual revenues less annual O&M costs) have a positive FNPV of GBP 440,369 and a BCR of 4. This
indicates that the present value of the projectos be
operating costs of the project. The strongly positive BCR is driven by the substantial revenues generated from

the border patrons and implies t hat over the projectodés I1ife, the revel
on-going operating costs. If an external grant for the full capital amount (GBP 300,735) is secured, the

financial return on the project infrastructure to EWSC will be 43.6% with a FNPV of GBP 363,933.

A sensitivity analysis conducted on the financial appraisal indicates that the above results are robust to
variations in the projectds main parameters. A 25% inc
negative FNPV. The projects operational sustainability also remains robust to sensitivities in the project
parameters. A 50% decline in the border traffic, the main revenue source for the project, would not shift the
operational sustainability of the project to negative.

The economic appraisal component of the CBA assesses a wider spectrum of costs and benefits relative to
the financial appraisal. Both quantitative and qualitative costs and benefits are included to provide a holistic
view of the expected net socio-economic impact of the project. The costs considered are the capital and O&M
costs adjusted by the relevant conversion factors to take into account market distortions in their financial
prices. The benefits considered quantitatively are the time savings to households and the positive impact on
the health and productivity of the residents and border patrons due to the water and sanitation infrastructure.
Additionally, the longer term impact of the project as an enabler of economic development is discussed
qualitatively.

The results of the quantitative economic appraisal show that the project is economically viable and beneficial.

At a 10% di scount rate, the projectds ENPV is 48,785 a
is GBP 285,455 and the BCR is 1.38. The ERR at both discount rates is 12%. A strong argument can be

made that these results are an understatement of the true benefits that stem from the intervention due to the

fact that some of the positive social externalities cannot be quantified in monetary terms. However, the
combination of quantitative results, bolstered by the significant qualitative benefits, provides a robust
justification for the project from a socio-economic perspective. A sensitivity analysis conducted on the

economic appraisal confirms that the positive results are robust to variations in the assumed parameters but

that time savings are a driver of these positive economic benefits.
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Table 1 Financial and Economic Summary Table

Capital investment £300,735

Beneficiaries

Direct beneficiary households 300 (2015), expected to increase to 463 by 2035

73,000 border patrons per annum, including trucks and
passenger vehicles.

The indirect beneficiary population includes the significant
Indirect beneficiary households transitory population passing through Mwami, including
commercial vehicles (trucks) as well as other border patrons.
As the project infrastructure includes sanitation facilities for this

population, they are included as indirect beneficiary

households.
Assumed number of people per household 5.2
Analysis timeframe 20 years
Economic Benefits
Time savings (NPV) £579,943 (3.5%); £369,556 (10%)
Health (NPV) £156,906 (3.5%); £95,153 (10%)

Financial appraisal performance indicators (11.5% Discount Rate)

Financial Net Present Value (FNPV) £94,215
Financial Internal Rate of Return (FIRR) 15.2%
Financial Benefit Cost Ratio (FBCR) 1.23

Economic appraisal performance indicators

(3.5% SDR) (10% SDR)

lNational Census. Zambia (2010), Chipata district.
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Economic Net Present Value (ENPV) £285,455 £48,785
Economic Rate of Return (ERR) 12% 12%
Economic Benefit-Cost Ratio (EBCR) 1.38 1.02

Sustainability

Operationally the project is sustainable as annual revenues that accrue from households and the sanitation

facility exceed the annual operation and maintenance costs of the infrastructure over its project lifespan.

Additionally, the monthly household spend on water is 2% of household income for those that will use the
water kiosks and 1.3% for metered houses. Benchmarks provided by the World Bank and UNDP suggest that
household spend on water for low income households should not be more than 5% or 3% of monthly income.
For median income households in Africa, the average household spend on water is roughly 2.8% of monthly
income”. Affordability for the project thus falls well within these benchmarks and suggests that the population

of Mwami should be able to afford the proposed water prices.

Thesani t at i damiffsfara lcasel ontthg éusrent prices that truckers pay in the informal market for water
and sanitation in Mwami, demonstrating that there is sufficient willingness to pay for these services and that in
reality it may be possible to charge higher tariffs for the same services offered through a formal, and therefore,

more efficient system. However, if tariffs remain at current levels, the project is still operationally sustainable.

Sustainability of the project relies strongly on revenue generating parameters such as the current population
figures, the expected population growth rate, the number of border patrons passing through Mwami and the
proportion of households which have reticulated systems and those that use communal water points.
Sustainability also relies on the on-going cost parameters of the project, including the operation and
maintenance costs of the proposed intervention. As these are calculated as a percentage of the total capital
expenditure on the project, the percentage assigned to these costs as well as the total cost of the immediate

investment are both important variables in determining financial viability as well as operational sustainability.

Source: CRIDF CBA
Institutional Assessment

Based on the analysis of the EWSC it is expected that there is low institutional risk with respect to these
projects. This is partly due to the relatively small size of the projects and partly because EWSC is a credible
organisation that has demonstrated significant institutional capacity over the years. There are admittedly
concerns regarding the ongoing financial viability of EWSC, however it has shown a trend over a number of
years of steadily gaining institutional and financial strength. For this reason, some consideration should be

Hutton, G. (2012) i Monitoring AAffordabilityo of water and saniiA
paper submitted to the United Nations Office of the High Commission for Human Rights,
http://www.wssinfo.org/fileadmin/user_upload/resources/END-WASH-Affordability-Review. pdf

ation
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given to initiatives that further st r e n dutufe eadvocdeWW/S C 6 s
facilitating role in this regard.

The location of these projects is clearly of a strategic nature with potentially positive spin offs in terms of
enhanced commerce, trade and tourism. This will benefit the local population and therefore by extension,
EWSC itself. The outlying and distant location of especially Chanida, but also Mwami, will require careful
consideration of the operation and management structure.

Risk Assessment

A detailed assessment of the risks for the Mwami border water supply and sanitation project was undertaken
to assess the potential risks that could inhibit project implementation. The assessment has been effected from

twoper spectives namely inherent risks and external risks

are categorised under technical, operations and maintenance, socio-economic, environmental, political and

financial. Included in the risk assessment are mitigation measures to reduce the possible impact of the risk.
Some of the identified risks include:
1 Technical:
o0 A lack of understanding of the requirements of the project
o Varying the scope and or project objectives
o Groundwater availability (or scarcity)
o Groundwater contamination
o Unregulated consumption and wastage of water
o Denial of construction permits
o0 Operations and Maintenance
1 Socio-Economic
o Affordability and willingness to pay
0 Sustainability
o Environmental
1 Political

M Financial

Conclusion and Recommendations

In summary, there is a strong socio-economic justification for the Mwami project. While the project is
financially profitable, its returns are not sufficient to attract private sector finance due to the long payback
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period and risk associated with peri-urban / rural water supply. External grant financing will therefore be
required to cover the capital investment. Should this be secured, the CBA indicates that the project is strongly
operationally sustainable. Grant funding of GBP 300,735 for the full capital amount should be secured to
operationalize the project.
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Background

The Climate Resilient Infrastr uct ur e Devel opment Facility (CRIDF)
for southern Africa, working to deliver sustainable small-scale infrastructure across 11 SADC countries. The
demand-driven programme focuses on water services, water resource management, and water for
Il iveli hoods, fostering sustainable development of
and energy nexus. This project aims to provide sustainable and equitable access to a safe water supply and
appropriate sanitation in 12 border towns in Zambia.

These interventions are not solely aimed for the general upgrading for water and sanitation services, but are
also envisaged to improve regional tourism and reduce the incidence of cross-border waterborne diseases.
This report summarises the feasibility of a water supply scheme and sanitation facility at Mwami Border Post
located on the boundary between the Republics of Zambia and Malawi approximately 21 km from Chipata
town, the provincial headquarters of the Eastern Province in Zambia.

Project Location

Mwami Border Post is located in the Eastern Province of Zambia, at geographic co-ordinate 13°45'2.34"S and
32°47'45.22"E, on the boundary between the Republics of Zambia and Malawi, approximately 21 km south
east of the provincial capital of Chipata. Figure 1 below shows the location of Mwami border post.
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Figure 1 Locality Map

General Description of the Project Site

The Mwami Border post area is bounded by hilly terrains prevalent on the eastern and western flanks. It lies
close to the foot of the hills located on the western side (the eastern range of hills is approximately 4km
away). One natural feature located in close proximity to the border post is the source of the Lutembwe River,
which is approximately 2 km away in a North Easterly direction. The Lutembwe River is perennial and has
been dammed 20 km from the border post to form the Lutembwe dam used to supply water for the City of
Chipata. The prime activity at Mwami is the border crossing for pedestrians, domestic and commercial
vehicular traffic from either Zambia into or in transit through Malawi and vice versa. These activities have
given rise to the establishment of small business enterprises such as trading stores, restaurants, and
entertainment venues, all of which serve the locally residing and travelling populace.

Mwami border post is situated along a 2 km long narrow strip straddling the Great Eastern Road from Lusaka
to Malawi. The spatial structure of the border post is spontaneous, with no discernible elements of land use
and development of land in the area. Apart from the main road, the interconnecting road network and layout of
housing developments is haphazard. The general planning structure is therefore not conducive to the efficient
and cost-effective provision of public utility services. Low cost and high cost housing are intermingled, thus
complicating the supply of water and disposal of generated wastewater, i.e. the selection of an appropriate

level of service in the provision of public utilities for the various areas of the township.
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The Google Earth image of the central part of Mwami in Figure 2 below illustrates the spontaneous planning
structure of the border post. Typically, there is no network of planned road services to provide a spatial
skeleton for the location of water supply and wastewater networks.
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Figure 2 Central Part of Mwami
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Soci al Economic Assessment

Introduction

One of the key components in developing a water supply and sanitation project in the Mwami border post in
Zambia, is the social assessment which establishes full stakeholder engagement buy in and involvement of
all relevant government agencies, local authorities, Non-Governmental Organisations (NGO), local traditional
leadership, and community members in the area of project influence. CRIDF acknowledge that early
engagement provide valuable opportunity to influence public perceptions and set a positive tone with
stakeholders, despite the many uncertainties and unknowns. It is also an opportunity to help generate ideas
and alternative solutions on early design questions.

This section presents the socio economic assessment comprising a brief profile of the Mwami border post as
regards settlement patterns, sources of livelihood, access to services, water security and employment
opportunities. It also reveals public perceptions of the existing and proposed water supply and sanitation
services and presents some of the predicted project social impacts and their requisite mitigation measures.
Lastly, possible community engagement in the management of proposed project interventions has been
recommended. . It is envisaged that this feasibility study would not only address issues concerning technical,
economic, financial and environmental viability but also address institutional matters that may be required to
support the projects and delivery of the desired service levels sustainably.

The socio economic assessment fieldwork was undertaken during the months of May and June 2015. The
report contains information obtained through literature review, community meetings and interviews with
community members and personnel from various district departments. Background of the Project

Beneficiary Community Description

The area has distinct clusters of built up areas of government offices located at the border boundary, business
premises mainly consisting of small stores and restaurants lined along the Great East Road, medium cost
houses scattered around the border boundary and villages situated behind the business area outward away
from the centre of the border area. Therefore the project beneficiaries lying within 10 km radius can be
characterised into 3 settlements namely, the Mwami border trading area, Mgambi and Mashanga villages.

The project area has an approximate population of 1560 people with about 300 households. This population
consists of government employees from government institutions such as Ministries of Health, Home Affairs,
Community Development Mother and Child health, Transport, Works and supply, statutory entities namely,
the Road development Agency (RDA), Roads, Traffic Safety Agency (RTSA), Zambia Bureau of Standards
(ZABS) and the Chipata Municipal Council. The post also hosts a regional organisation, the Common Market
for East and Southern Africa (COMESA).

Other residents include personnel from Non-Governmental Organisations such as, CARE Zambia, SPLASH,
Corridors of Hope, and Jesus Cares.
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Community social structures responsible for water and sanitation issues include the Water Committee, and
the Neighbourhood Health Committee (NHC).

In relation to the project, the latter social structures shall serve as entry points and have a key role in the
entire project cycle. Therefore, Eastern Water and Sewerage Company (EWSC) should involve these and
other stakeholders to ensure sustainability of the investments.

Land Tenure System and Ownership

Although the Post is characterised by urban services and community it is outside Chipata district council
planning area. It still falls under traditional authority, which is vested in His Royal Highness Chief Mpezeni.
The two villages are led by headmen who report to the Chief. The area Chief has authority of managing the
Post and is responsible for, amongst other things, settling local disputes, land allocation and liaising with
relevant government department in respect of any developments taking place within their area. The chief is
part of the Chipata district council through a representative that participate in the district council meetings
thereby linking the formal administrative structures to the traditional.

At present the Chief is responsible for allocating land to residents who latter formalise the allocation through
the district council. The implication of this structure is that land for project infrastructure shall be acquired
through the area traditional leadership.

Economic Activities

The main economic activities in the project area can be groups under three categories as follows.

Formal employment - There is a significant number of residents formally employed in formal organisations

mentioned above.

Business and Trading Ventures - The local residents from different parts of the district and Zambia at large
settled in the area have taken advantage of the business opportunities created by the border post transactions
and travelling population. Most entrepreneurs include clearing agents, restaurant, shop, salon and barber
shop owners, taxi drivers and cyclists, hawkers, money changers, casual labour assisting travellers.

Small scale farming - Farming is the main occupation of local residents living in the two villages. However,
the formally employed and other entrepreneurs are also involved in agricultural activities. Those who do not
have land either purchase plots or use rented land. Major crops grown include maize, cotton, groundnuts,
and vegetable crops such as sweet potatoes, pumpkins, and cowpeas.

Employment and Income Generating Opportunities

The current economic activities outlined above offer a relatively stable income for the border community.
Therefore, individuals including vulnerable women, youths and other groups already engaged in different
activities would have to operate at optimal levels in response with the demand. A snap shot income survey
showed the following results.
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Results in Error! Reference source not found. show that vulnerable groups without qualifications to engage in
formal employment elsewhere have an opportunity to generate income through above listed economic
activities which they are already participating in. It is observed that occupations such as farming, selling at the
market, and bicycle deliveries that attract more vulnerable women and youth are low earning. However,
availability of employment largely depends on the level of activities at the border. For the farming community,
agricultural productivity also depends on other factors such as climatic conditions and market for their
produce.

Table 2 Level of income in accordance with occupation

Type of Occupation Approximate Income per  Approximate Income per Month
Month (GB £)
L (exchange rate 1£= ZMW 11.3)
1. Formal employment 5,512 487.8
2. Restaurant owners 2,400 212.4
3. Taxi driver 2,400 212.4
4. Car Washer 1,200 - 1,680 106.27 148.7
5. Truck driver 1,400 123.9
6. Other business ventures 6161 3,360 545171 297.3
7. Farmer 600 - 708 53.17 62.6
8. Marketeer 420 - 560 37.27 49.6
9. Bicycle delivery 150 - 240 13.371 21.2

Source: Questionnaire administered to 15 respondents amongst border post community

Perceptions of Existing Water Supply and Sanitation Facilities

Perceptions of Existing Water Supply and Sanitation Facilities and Services

The project area is served by three different water systems provided by Zambia Revenue Authority, Chipata
District Council through its partners and private individuals. The two systems include household water

connections and communal water points.
a) Zambia Revenue Authority Water Supply and Sanitation

The authority provides pipe household connections to its employees and other public workers. This water
supply was adequately planned for a limited number of staff. Overtime the system has been extended to
supply other public workersd6 and other househol ds
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and supply to all connected households, the company has decided to ration the supply and this has affected

guantity.

Residents are not content with the supply as they have to either store or draw water from communal stand
points provided by the Council. The water from ZRA is free of charge and the authority is responsible for

maintenance.

All housing structures have provision for water borne sanitation, although their functionality is dependent on

adequate water Residents compl ained t Hauts htoh esod | fed csi.

associated problems of pour and flush is that water has to be available at all times and this has created a
burden on women and females members who have to ensure that there is water for domestic use in the

household at all times.
b) Private water supply and sanitation systems

There are a number of privately operated boreholes with piped water reticulation owned by entrepreneurs
such as lodge owners, business houses and a few local residents. Due to availability of water most structures
have water borne sanitation systems. In view of the water problems privately owned systems seemed to be
the most preferred option for those that could afford the capital investment.

¢) Communal water points

The project area has 3 communal boreholes equipped with hand pumps. This is the major source of water
supply serving any other resident without piped reticulation, community members in the nearby village,
truckers and other travellers. These water points have been provided and are managed in accordance with
the Ministry of Local Government and Housing rural water supply institutional arrangements. At present each
water point is managed by a Water Committee, which is responsible for collection of user fees and ensuring
that water points are taken care of. At present each water user pays ZWM 2 per month.

Although there was an equal distribution of communal water points on either side of the T4 (Great East Road),
residents has to cross over in case of breakdowns. Such instances were quite common as the rate of
breakdowns was high. This resulted in congestion and at times, women and children have to cross the busy
T4 Great East Road to draw water on the other side. The exposes water drawers to accidents. Furthermore,
residents were not satisfied with the rate of maintenance as in most cases they depend on local skilled

residents who render a free service.

In relation of sanitation, most house structures without inbuilt water borne systems have ordinary pit latrines.
These latrines are also quite prevalent amongst restaurants and other business premises. The community in
particular business owners complained of the nuisances such as odours and inconvenience of digging new
pits from time to time. Others felt this technology was most inappropriate, as the plots are too small to dig out

new pits.

Further, due to lack of ablution facilities for travellers and truckers, some households were providing bathing
and sanitation services at a fee. Although this served as a source of income, women expressed concerns of
the danger of defilement and rape amongst female children in the households.
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Perceptions of Proposed Water Supply and Sanitation Facilities

Water supply

The recommended water supply systems were individual house connections and communal water points
using the kiosk model.

Nearly all residents consulted preferred individual household connections. In accordance with housing areas,
most public workers housing units are standard urban units equipped with in built water connections. In
addition the project area is the inner core of the Chiefds
business plots have been allocated to residents who have built low and medium cost houses with in built
water systems. Therefore individual water connections were the most preferred.

In order to cater for households that would not be able to afford to pay for expensive options such as
individual house connections, it was recommended that communal water points through kiosks would be most
appropriate. They however indicated that the communal points should be built with a provision for future
individual house connections for those that would eventually have financial capability to afford such
connections.

Mwami border had developed into a huge settlement and could evolve into a city, as regional trade increases.
Therefore the CWSC and its partners should plan for a system with a realistic population projection of for
example 50 years. The projection should be made on the basis of household connection than communal
water points.

Sanitation for Truckers and other Travellers

All residents consulted were satisfied with the proposed ablution facilities for truckers and travellers. They
proposed that the facilities should include bathing facilities. These should be provided at a fee to ensure
sustainability.

Households Sanitation

The most preferred liquid waste disposal technologies were water closet operated with septic tanks and
ventilated pit l atrines. EWSCb6s responsi bil i tdgwauld
connect to. Individual households and premises have the responsibility of financing connections from the main
sewer line to their households. In the absence of a sewerage system, households would have to construct
their own systems.

Field consultations and snap survey revealed that most residents preferred water closets and were willing to
spend about ZMW 100 for construction. Although this is a minimal amount, it shows the willingness to spend

and possess an improved sanitary facility.

Those who felt they were unable to construct water borne facilities opted for ventilated pit latrines.
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Positive and Negative Socio-Economic Impacts of the Proposed Project

Some of the critical i mpacts in addition t owaterhaads e el ¢
sanitation project in both Mwami and Chanida Zambiad pt

Positive impacts

a) I mprove residentés health

Improvements in water supply by the company for the border post community will translate into increased
guantity and quality. In relation to quality, communities will be assured of quality water as the company would
conduct periodic quality analysis. Improved health will have a positive impact on productivity in which ever
occupation is involved engage in as the will be less absenteeism from tasks. Evidence of improved health
shall be monitored through health indicators at the nearest health facilities.

b) Equality in service provision

It was noted that residents using communal water points were subjected to user fees, whilst public workers
who have a steady income were not paying for the service. A systematic and consistent water supply system
will subject all residents in the project area to paying for the service. This will instil a sense of responsibility
and cohesion amongst the residents.

¢) Increased Population

Increase in population will result in both positive and negative impact. A combination of improved water supply
and trade will attract more business people, tourists and settlers to the area. This will create demand and
more revenue for EWSC and provide an opportunity to expand the system as the population increases.

Negative Impacts

a) Water wastage

There is a likelihood of water wastage in households through leakage and inefficient practices such as
watering lawns, car washing leaking taps and so on. There is also a possibility of water loses through the
main reticulation system. These loses can be mitigated by installing meters in each individual premise with
individual connections including kiosk. This measure should be coupled with customer sensitisation on
demand management. Promoting water use efficiency is useful to the company to ensure that they generate
adequate revenue to cover both capital and operational costs and delivery an efficient service.

b) Transformation of the area into and urban area

As stated earlier a combination of extension of Chipata municipal council planning authority, removal of trade
barriers, improved infrastructure such as roads, and improved water supply and sanitation will led a complete

transformation of the border post into a township.

This will led to diminished agricultural activities and villages will turn into high density areas. Subsistence
farmers will either move out of the area or change their occupation. More people from different parts of the

Zambia will flock to the area, taking with them other urban vices, such as thetft,
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In relation to water supply this negative impact would arise if the company does not expand the system due to
limited water sources. As has been recommended above the company and CRIDF should plan for an
increased population during this initial phase of assistance.

Given that the Chief Mpezeni resides within the border post area, a combination of traditional and municipal
authority should prevail to minimise social vices such as theft, deviant behaviour, and vandalism that would
impact negatively on trade, and local residents.

¢) Vandalism

There should be thorough consideration of the type of technology and materials used in both the reticulation
water systems and truckers and travellers facilities. This is view of expected vandalism which might be
necessitated by residents who might have alternative use of the materials, or due to sheer destructiveness as
a protest to paying user fees. Vandalism can only be minimised through community sensitisation.

d) Generation of solid waste

The mandate of waste collection and disposal is a responsibility of the municipal council within their planning
jurisdiction. Given that Mwami border post is still under traditional administration, there is no defined waste
collection system. Like in most rural areas Ministry of Health has the responsibility of promoting total
sanitation and hygiene practices. The shap survey revealed that the only waste disposal practice promoted is
dug out pits. With an envisaged population increase the problem of waste collection and disposal will need
redress.

Community Engagement in the Proposed Project

As explained in the O60Outline Busi pess cas aMwh mr ameéri
economist report, EWSC is in possession of a licence to provide water supply and sanitation services in

Eastern Province. Therefore, the company will have to use its well elaborated approaches in delivering water

in different contexts. Mwami border post has characteristics of medium, low cost and business premises, peri

urban and rural areas, therefore following management approaches can be employed.

Management of Individual piped reticulation

In areas where individual house connections are provided the company will have to use meters and bill each
premise. The company would be responsible for maintenance of main lines and any maintenance after the

meter falling within the premises would be individual 6:

Management of Communal Water Points and Public Ablution Facility

The company will have to acknowledge the existing water supply management structures to develop and
manage communal water points and ablution facilities. The existing water committee is a recognised structure
that was established by the Chipata municipal council. The committee should be utilised in siting (with
technical advice) and constructing new kiosks. They should also select vendors to manage the kiosks,

ablution block and their surroundings. The committee should also be responsible for hygiene education. The
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company should work hand in hand with the council 6s p

officers to promote construction of hygienic sanitary facilities and hygiene education.
Gender Equality and Social Inclusion (GESI)

Introduction

CRIDF recognizes that gender equality and social inclusion is of central concern in water services, water
resources management and other productive activities, therefore adopting a gender and social sensitive
approach improves the project impact, performance and sustainability. This is particularly important in the
Southern African region where rural and peri urban poverty levels in most parts are relatively high and
respective populations are dependent on water and land resources. Furthermore, like elsewhere in the
developing countries, women and girls are typically responsible for fetching water for both domestic and
productive use. Therefore giving a voice, choice, and control to women and girls on water, land and other

natural resources is of key concern to CRIDF.

The purpose of this assessment is to analyse the existing Gender Equality and Social inclusion (GESI) issues

with a specific focus on the following elements:

Outlining community development issues including employment and income generating opportunities;
Address the water and sanitation needs of women, girls and vulnerable population;

Description of the expected changes in the quality of life to women and girls, including the poor as a
result of the project activities.

1 Benefits of the project outcomes.

Information provided in the Feasibility Report is taken from the CRIDF report 'Gender and Social Inclusion
(GESI)' for Mwami (Chipata) and Chanida. The assessment was done through field Focus Group Discussions

(FGD) with women, girls and men in Mwami (Chipata) border area.

Findings and Related Issues

Water Scarcity

Water scarcity was a major problem expressed by all residents especially women who are responsible for
domestic chores. Women and other household members reported that the most critical times were in the dry
season when the water levels in boreholes drop. In such instances, more effort is required to pump out water.
This leads to congestion at water points and for example in Chanida women at times queue up from 4 AM in

the morning and spend between 2 to 3 hours in the queue.
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Prolonged Time Spent on Water

The communal water points provided at both border posts are inadequate as the population and number of
households have increased and exceeded the current water supply. In addition households serviced by the
ZRA water supply rely on communal water points in instances of poor water supply. Over utilisation of the
communal water points results in constant breakdowns. In turn women and other members have to crowd at
functional water points. This results in long queues and women have to constantly plan for water supply.
Women complained of the time and emotional strain spent on ensuring that the household has adequate

water supplies. Thi s di verts womenébés attention from other house

Long Distances to Water Points

In Mwami the 3 communal water points are located along the Great East Road. Given the spread of extended
human settlements, some households (from Mushanga village) are located at more than 500 meters away
from the water point. Further 2 water points are located on the western side of the main road. Women from
Mushanga villages complained of the distances covered. This is highly problematic for the elderly, pregnant
women and younger children who have to depend on other able bodied members of the household.

Revenue Spent on Water supplies

Some households particularly those with adequate income have devised ways of overcoming the problem of
queuing up and fetching water from communal water points by paying private water vendors. This is in a way
is a positive impact as it has provided informal employment to male members of the community. However,
women from poorer households who are unable to pay the water vendors have to undertake the tasks
themselves. Nonetheless, all households will have to pay for water services after the project, therefore
residents will need sensitisation on the new water system.

Exposure to Accidents and other Risks

In Mwami, two of the communal water points are located on the western side of the main road. This exposes
both women and girls drawing water to possible accidents due to high vehicle and truck traffic, as they have to
cross the T4 Great East road with buckets on their head. Furthermore, water points are located near bars that
in most instances have poor sanitary facilities, with patrons carelessly disposing off waste near the water
points. Women complained of possible contamination and unsightly water points surroundings. Some women
complained of harassment from drunken patrons. This raises an issue of the need to consult women, girls and
those responsible for fetching water during site selection.

Increased burden of drawing water for sanitation

Most institutional and other newly built housing structures in both border areas have in-built water borne
sanitary facilities whose functionality is dependent on adequate water supplies. The major complaint amongst
household members without private boreholes isthatthe s e f aci |l iti es have become 06po

other problem associated with pour and flush systems is the need for constant water supply that was not
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feasible with the current water supply services. The lack of adequate water supplies in the household has
created a burden on women and other female members who have to ensure adequate water for all domestic

uses including 6water for sanitationo.

Unfavourable Sanitation Technology

The project area beneficiaries are highly aware of the dangers of poor sanitation. Women therefore
complained of the inappropriateness of the ordinary pit latrines although these are widely used in the border
area. These present a number of nuisances including contamination of ground water, odours, flies and were
cited as the major source of water borne disease causing pathogens. Further, households with smaller plots
complained of adequate space to dig latrines from time to time.

Social exclusion of Different Social Groups

Furthermore, improved and ordinary latrines are built with squat holes. Specific members of households such
as pregnant women, the aged, the sick and children are faced with challenges in using squat holes due to
their physiology. Therefore, selection of sanitation technology should be based on the needs and usability of
special social groups in the households.

Threat of Defilement and Rape Amongst Female Members

As earlier mentioned due to lack of sanitation facilities for travellers and truckers, some households provide
bathing and sanitation services at a fee. Although this is a lucrative business opportunity for extra income,
women were mindful of the risk of defilement and rape amongst female children in the households. Provision

of water supply and sanitary facilities for travellers would eliminate this risk.

Indiscriminate disposal of human waste around the border area

Women complained of poor solid and liquid waste disposal around the border area mainly exacerbated by the
lack of sanitary facilities and disposal receptacles for travellers and other members of the public. Women
attributed the problem to the lack of municipal services and by laws to ensure cleanliness. Households near to
the border post, those along the great East Road and bars are the most affected as their premises are used
for defecation and disposal of solid waste. This exposes them to health risks thereby increasing their health
bills.

Table 3 GESI Benefits / Negatives of the proposed Mwami Water Supply and Sanitation Project

BENEFITS NEGATIVE ISSUES

Increased safe water supply: Increased water | Impact of Prepaid System on the Poor: The
supply will allow for mixed levels of service. This will | population on house and yard connections will be on
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BENEFITS

allow for house connections (reduced burden of
collecting water), which will reduce congestion at
kiosks (reduced time of collecting water). Safe water
supply will reduce water borne diseases and reduce
care giving requirement (time and cost).

CRIDF&

NEGATIVE ISSUES

a post paid system while residents drawing water
from the kiosks will be on a prepaid system. This will
disadvantage the poor, as they would need money
when they draw water, which places a strain on
women who have to devise means to ensure water
availability in the household 7 often when not in
control of household expenditure and income.

Improved water supply infrastructure: Women
would not need to apply effort to operate the system.
Women and girls will spend less time collecting water
and not be exposed to conflicts at the water point.
They will also draw water in cleaner environments

where water contamination will be less likely.

Transformation of Border Areas: Border area
planning, removal of trade barriers and improved
infrastructure (roads, water supply and sanitation) will
transform border areas into urban centres. This will
impact subsistence agricultural activities, which will
be pushed further out (however provide a improved
access to market). Theft, deviant behaviour, and
vandalism could result. Increased population without
supply
infrastructure, would result in water supply issues,

accompanying expansion of the water

impacting women and the poor most.

Improved water supply and sanitation for the
travelling community: Public sanitation facilities will
improved hygiene and health of the travelling
community, particularly women and girls. The project
will eliminate the indiscriminate disposal human
wastes around nearby households and border post
infrastructure. The potential threat of insecurity and
marital conflicts caused by travellers will be reduced.

Vandalism of water Infrastructure:

supply
Technology and materials used in in constructing
water supply facilities should be vandal resistant.
Vandalism can result in dysfunctional infrastructure
and lead to shortages of water, which impact women

and the poor most.

Improved Sanitation: Positive impact on travellers,
particularly women and girls. The availability of
water for sanitation and hygiene will have a positive

impact.

Equality in Service Provision: A consistent water
supply system will subject all residents in the project
area to paying for the service. This will instil a sense
of responsibility and cohesion amongst the residents.
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BENEFITS NEGATIVE ISSUES

Wealth Creation Opportunity: An adequate water
supply will attract more businesses to service the
transportation trade and tourists. Which will increase
revenue for bulk water and also allow income

generating activities requiring water.

Recommended Actions for GESI

In order to guarantee gender equality and social inclusion in the project the following key actions will have to
be considered at different stages of project development and implementation:

Participatory Infrastructure Development

The existing Water Committees consisting of an equal representation of men and women manages the
existing communal water supply systems in both border areas. These committees are facilitated or supported
by the Ministry of Health Environmental Health Technologists. These structures should be used as entry
points for Project development, community awareness, and introducing the new water supply system.
Involvement of women in the committee should be mandatory and their views should be taken into
consideration.

Project design stage

During feasibility the views of women over their preferred technology was solicited. As regards water supply
infrastructure all the women preferred house and yard connections as opposed to communal water points. In
order to cater for the poor, kiosks were also the most preferred infrastructure. Therefore project implementers
should provide residents with an opportunity to have house, yard connections and kiosks.

Sites for kiosks

Project implementers should be aware of the factors to consider when siting the kiosks. Some of the issues to
consider include the following. Kiosks should not be located in close proximity to bars, markets, bus stations
and other congested public places. They should be equal number of kiosks on either side of the main roads in

both border areas to reduce on chances of crossing the road.

Support for Sanitation

Although the Project is limited to supporting water supply and sanitation for the travelling community, some
form of support can be mobilised for household sanitation. In Zambia sanitation is regarded as a household
issue however, developing partners have involved the private sector in financing sanitation through micro

finance. CRIDF can assist respective local authorities to negotiate for a sanitation micro financing facility so
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that household sanitation is fully integrated in the project. Local authorities should be encouraged to formulate

sanitation by 1 laws that will coerce households to adopt appropriate and safe sanitation facilities.

Residents interviewed expressed willingness to obtain loans with minimal interest. Notably, they were
concerned that sanitation was not part of the support package as it was equally important and contributing to

water borne diseases.

Recommended Actions

Error! Reference source not found. below is a summary illustrating GESI integration. In addition to the above
findings, information has also been drawn on from both the Cost Benefit Analysis and Support Systems
components of the design report to complete the GESI Rating Tool, which is included in Appendix D.
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Table 4

Project Outcomes

Increased safe water

supply

Integrating GESI in the Water and Sanitation Project

Gender Equality and Social Inclusion Issues Addressed
Decongestion of communal water points (kiosks) resulting in
reduced time spent queuing for water.

Women and girls relieved of the burden of fetching water outside
the home.

Women and girls having adequate time to perform other
household and livelihood activities.

Sufficient safe drinking water safeguarding against water borne
diseases and guaranteeing the health of residents and travelling
community.

CRIDFé

Recommended Actions for strengthening GESI Integration
Project area beneficiaries should be accorded an opportunity to
have house and yard connections that are most preferred options.

Kiosks are the preferred infrastructure option for communal water
points.

Improved
Infrastructure

House and yard connections promote participation of all
household members in water and sanitation activities, relieving
women and girls of the burden of fetching water.

Reduced conflicts caused by lack of tap attendants to control

users.

Reduced walking distances to communal water points if more
points are provided.

Beneficiaries especially women to be consulted when selecting
sites for kiosks.

Improved water supply
and sanitation for the

travelling community

Improved hygiene and health of the travelling community and
local residents at the border

Travelling women and girlsoé s

Elimination of the threat of insecurity and marital conflicts
caused by travelers renting bathing and toilet facilities in private
households.
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Improved sanitation

Improved health, leading to a reduction of water borne diseases,
a reduction on health bills.

Women spending less time on nursing sick family members

Improved health increases productivity due to decreased
absenteeism from tasks.

Encourage Chipata and Chadiza local authorities to negotiate for
sanitation through the private sector micro financing
organisations.

Councils / Water and Sewerage Companies to formulate By Laws
for sanitation

Equality in Service

Increased sense of responsibility and cohesion amongst the

Involvement of the Water Committee to sensitise residents on the

Provision residents re-organisation and expected responsibilities of water users.
ESWC to follow pro poor guidelines from NWASCO.

Wealth Creation | Opportunity enhance and engage in income generating activities

Opportunity requiring bulk water such as gardening, house construction,

operating restaurants, chicken etc. Planting trees to curb soil

erosion.
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Environmental Health Assessment

This section describes some of the Environmental Health challenges faced in the Mwami boarder community,
and outlines recommended interventions to address these where possible.

Relevant Legislation & Institutional Arrangements

The Public Health Act (Cap. 303 of the Laws of Zambia) is the key legislative tool defining and enforcing
environmental health. Section 67 provides the local authorities and authorised medical officers the mandate
for environment al health enforcement agai ns ton, suchuas
overflowing toilets and septic tanks that discharge onto the street or other non-approved sites. This is of
relevance in Mwami where residents have mentioned limited space to dig new toilets once the old pits are
filled, and where liquid waste emptying facilities may be limited. However, the effectiveness of sanitary
enforcement in Zambia has been constrained by a number of factors, including a lack of capacity of
enforcement, and lack of mobility of the authorised officers (GRZ, 2001).

Regarding port health, despite the statutory instrument No.13 of the 1994 Public Health Act requiring
comprehensive port health services at land (such as Mwami), air and sea ports, there is no designated
isolation or triage area at the border to allow quarantine and surveillance of cross-border travellers to control
epidemics entering the country at Mwami. It was noted that space is available for such facilities, which
presumably could be constructed or temporary facility erected during possible epidemics.

At the local level, the local council together with Ministry of Health Environmental Health Technicians (EHTS)
are mandated to monitor, advice and enforce issues related to Environmental Health. At the community level,
Community Health Workers (CHWSs) compliment the work of the EHTSs, particularly through undertaking
community education regarding the prevention of common communicable diseases. The CHWs are also
supported in Mwami by the Neighbourhood Health Committee (NHC) and water committees.

Key Water, Sanitation & Hygiene i Related Diseases in the Area

Access to morbidity statistics specifically for Mwami was a challenge during this study. Some data on key
diseases were provided by the local health facilities through the EHTs, however this was not comprehensive
of the range of WASH-related diseases in the area, nor provided full multi-annual time-series data to allow
detailed analysis. The availed data is presented below, and complimentary information on water-related
disease incidence at a lower-resolution (district, provincial and national) was obtained from various internet

resources.

sance
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WASH - Related Diseases Reported to the Local Health Facility
in Mwami (incidence per 1000)
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Figure 3 Wash related disease statistics for Mwami

The locally available data for Mwami highlights the vector-transmitted disease Malaria as the most prevalent
in the community, followed by Acute Respiratory Infections (ARIs). The incidence of ARI transmission is often
associated with poor hygienic practices, particularly handwashing. The incidence of diarrhoea, which is the
main indicator for many faecal-oral diseases such as cholera, typhoid fever, dysentery and Hepatitis A, is
relatively lower than Malaria and ARIs, but still widespread. However, it is likely that this is under-reported, as
the population may often self-treat or be failing to present themselves at the clinic for diarrhoea treatment.

The World Health Organisation (2014) suggest that in 2010, Malaria accounted for 13% of all deaths of
children under 5 years in Zambia, with Pneumonia accounting for 14%, and diarrhoea accounting for 9%.

The National Demographic & Health Survey of 2013-14 (GRZ, 2014) indicated 1 in every 22 Zambian children
die before their first birthday, and 1 in 13 do not reach their fifth birthday. The study indicated that the Eastern
Province (where Mwami is located) has the highest incidence nationwide of infant, child and under-5 mortality.
At the time of the study, the Eastern Province had the highest prevalence of ARIs in children aged under 5,
and also the highest prevalence of fever (22.6% of households with children <5 years had a child with fever in
the two weeks preceding the study). Whilst incidence is high, the health seeking behaviours are relatively
good, with 77% and 72% of cases seeking medical treatment for ARIs and fever respectively. This does
however mean there is still a significant proportion of the population not treating or following traditional
practices. A total of 15% of households with children under-5 in Eastern Province had experienced diarrhoea
within the preceding two weeks of the study, including 2.3% with bloody diarrhoea. Whilst 73% reported to go
to the clinic for treatment, only 26% reported to give the child extra fluids. Eastern Province also had the
second lowest national average for safe child stool disposal. This data indicates there may be some gaps in
knowledge and practices relating to hygiene and sanitation in the area.
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Perceived Impact of Interventions on the Incidence of Key WASH-Related Diseases

The National Environmental Health Policy (2001) estimates that up to 80% of the preventable diseases in
Zambia are related to poor environmental sanitation. The proposed interventions for Mwami will directly and
indirectly contribute to the reduction of a range of water and sanitation related diseases, as indicated in Error!
Reference source not found..

Table 5

Perceived Impact of Interventions on the Incidence of Key WASH-Related Diseases

Disease Type Expected Comments
Impact

Insect vector transmitted Reduced | Whilst vector control is not a major focus of the programme,

diseases (Malaria, denge interventions in community hygiene promotion will promote

fever, yellow fever, community action around clearing breeding sites, and together

leishmaniasis) with potential interventions in waste management will help to
reduce sites of pooled water and waste heaps where the
vectors could breed. Moving from handpumps to tap-stands are
likely to reduce drainage water that would otherwise pool and
contribute to breeding sites.

Faecal-oral diseases Reduced | The pipe-borne drinking water provided would be consistently

(Diarrhoeal diseases, cholera, chlorinated with sufficient residual to mitigate post-collection

dysentery, polio, typhoid, contamination. The widespread promotion of toilet upgrading,

Hepaititis A, intestinal vigilance against open defecation (and providing facilities such

parasites) as ablution blocks), increased availability of water for hygienic
practices, together with widespread promotion of handwashing,
is aimed to break the major faecal-oral disease transmission
pathways.

Water-washed diseases Reduced | The increased volumetric availability, together with reduced

(trachoma, scabies, ringworm, queuing time and proximal access points provided by the new

louse-borne typhus/ fever) pipe-borne facility, is expected to considerably increase the per-
capita water consumption, allowing improvements in personal
and domestic cleaning practices that help to prevent such
diseases.

Water-based transmitted Reduced | With the provision of conveniently located water sources with

diseases (schistosomiasis, sufficient volumes of treated water available for personal and

hookworm) domestic use, there would be limited need for residents to enter
contaminated water bodies where they may encounter such
diseases. Shower facilities in the ablution blocks would prevent
travellers from washing in unprotected sources and reduce the
incidence of skin diseases. The provision and promotion of
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Disease Type Expected Comments

Impact
sanitation facilities would also help to break the life cycle of

these diseases.

Key Environmental Health Issues in the Community and Proposed Mitigation

A number of specific Environmental Health related issues have been identified in Mwami boarder post town.
These are summarised in the table below, along with proposed interventions to address them. It should be
noted that some of the recommendations lie outside the scope of this feasibility study/ensuing project.
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Table 6 Environmental Health Issues and Intervention

Specific Environmental Health Issue

There is a lack of solid waste management facilities for
institutions and commercial facilities. Domestic refuse is
generally burned on-site in unsorted pits. With the
forecasted population increase the waste generation will
increase considerably, requiring a more formalised
collection and disposal system. The project area is not
covered by the Chipata municipal council in terms of waste

services.

CRIDFé

Proposed Intervention

It is recommended to establish a door-to-door collection scheme for residential, commercial and
institutional customers. Dialogue would be needed with the traditional leadership, the Chipata
Municipality and residents as to the exact nature of the scheme. It is suggested that a local
entrepreneur/group could be contractually engaged on behalf of the local authorities to undertake the
collection service, funded by user payments. In the absence of a dumpsite in the immediate locality, the
Chipata municipal council would need to extend their service of transferring waste from a temporary
transit area in the project area, to the final (likely municipal) dumpsite. This could otherwise be
undertaken by the collection group directly if they had the transport capacity.

The collection group should be contracted on a competitive basis and have performance based
conditions, and periodic renewal to ensure quality of services is maintained. The sanitary operations of
the group would be monitored by the local EHT. In addition to the collections, the group could
potentially be contracted to do cleaning of public places. Concreted in bins at strategic public locations
would be necessary. The council could be provided with, and then lease to the group, items such as
push carts, wheel barrows, protective equipment etc. They would also require training on business
customer care, and technical

administration, issues of waste management and options for

recycling/value streams from waste.

As a large proportion of the residents are engaged in agriculture, source separation of waste could be
promoted, where households are encouraged to compost their organic waste, and only put inorganics
in the bins to be collected by the group. This would reduce the total volume of waste to be managed,
allow a less frequent collection, and contribute towards food security. To facilitate this source
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Proposed Intervention

separation and customer subscription to the collection scheme, 50| bins should be provided to
households via the group in a subsidised arrangement.

buil d
littering/on-site incineration would be needed to compliment this intervention. Where possible the group

Hygi ene promoti on t o resident 6s demand

would be encouraged to recycle or convert items of value such as aluminium cans, plastics and rubber,
depending on the market demand (which may well exist in Chipata town).

Limited water availability/accessibility is reducing the water
available for hygienic practices, and water currently used
for drinking purposes from the wells/boreholes may be of
variable quality. Functionality/sanitary issues with the
existing flush toilets due to water shortages.

Construct a piped water supply with adequate storage and requisite chlorination facilities.

The liquid waste disposal method in Mwami is on-site via

septic tanks, and pit toilets. Some residents have
mentioned space constraints relating to the digging of new
toilets once the existing pit is full. There are currently no pit

and septic tank emptying services operating in Mwami.

As part of wider capacity building to the community council and EHTs, the authorities would be
encouraged to make contacts with locally based liquid waste emptying services (potentially based in
Chipata town), and if necessary, mobilise the community and institutions when multiple facilities need
to be emptied to share the contract cost, aggregating the demand, and leading to lower-cost service

provision.

No designated market site and potentially risky hygiene
and sanitation practices of food vendors.

Given the dispersed nature of the trading area, a designated market site and ablution facilities may not
be the most appropriate option. However it is recommended that hygiene promotion is undertaken for
the food vendors regarding handwashing and safe food preparation and storage.

Open defecation around the border post, particularly at

Ablution facilities should be constructed at the border post, to be open 24hrs, and enforcement
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Specific Environmental Health Issue

night.
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Proposed Intervention

strengthened against open defecation through community triggering, bylaws and punitive action.
Facilities to include shower and handwashing facilities.

Whilst the proportion of households with toilets is relatively
high thanks to recent programme of Community Led Total
Sanitation (CLTS), the majority to the toilets constructed
are basic pit toilets (please see graph below), with limited
facilities for odour and fly control. Few have handwashing
facilities such as tippy taps at the toilet. Newly arriving
residents that did not undergo the CLTS process may not
immediately prioritise the construction of a toilet, leading to
temporary open defecation.

Types of DomesticSanitaiton Facilitiesin
Mwami

@ ® Flush toilets
o /-

= VIP Pit Toilets

Traditional Pit

Toilets

85%

A community hygiene promotion campaign should be undertaken. This should periodically 6 rter i g
residents around the need for total sanitation and build vigilance and community based monitoring for
To build the pi|
be needed with a focus on household-led construction of low-cost facilities such a tippy taps at every

open defecation 6offender so. on
toilet. To improve the impact on environmental health from the toilets, sanitation marketing techniques
would be used to promote households to upgrade their basic pit toilets, promoting features/products
such as improved concrete slabs, ventilation pipes with fly screens, squat-hole lids, and fly traps. With
the opportunity of domestic water connections, some households may choose to upgrade straight to

flush toilets and septic tanks (which seems to be the aspired ultimate level for many residents).

Whilst residents seem willing to spend their own funds to upgrade their toilets, there are currently
limited local skills or suppliers to provide such toilet upgrading in the immediate community. Therefore
local masons should be identified and trained on the production of low-cost latrine products and
installation of higher-grade items such as flush toilets and septic tanks, and should be linked with
sanitary material suppliers in nearby Chipata.

Mosquito breeding sites exist within the peri-urban area,

As part of the community hygiene promotion work outlined above, the community council, EHT and the
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Specific Environmental Health Issue Proposed Intervention

particularly along the stream, and in the surrounding | Neighbourhood Health Committee should be encouraged to mobilise the community to identify and
manually/mechanically irrigated fields. Shistosomiasis | take action around the clearing of potential vector breeding sites.
breeding grounds potentially occurring in the stream.

Despite the district being subject to a recent School WASH | According to the local EHT, the following facilities should be developed in the local schools:
ErRElENmis (SRS, tEe e sl meses ey ey 1 Katadala Basic School i Rehabilitate one VIP toilet, provide pipe water access
WASH facilities in the local schools in the area.
1 Nsanyika Basic School i Complete the construction of 3 VIP toilet superstructures, provide

piped water access

1 Mushachata Community School i Rehabilitate 1 VIP and construct 6 additional VIPs (to be
confirmed) in addition to establishing handwashing facilities. Consider the provision of waste
bins for the classrooms

All of the schools would benefit from further sensitisation on the need to wash hands particularly
emphasising the use of soap or ash, which were found to be absent at the time the EHTSs visited the
schools for this assessment.
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Public mobilisation and hygiene promotion would be central to many of the activities supporting Environmental
Health improvements. It is proposed that these mobilisation approaches are integrated with the other messaging
that promote domestic water connections, and payment for the water supply system. The additional messages
would include topics such as: re-triggering to build community commitment towards total sanitation and vigilance
against open defecation; handwashing promotion including education on the construction of tippy taps;
promotion/education on low-cost upgrades to domestic toilets, and awareness raising on the option of emptying
of toilets (if appropriate); promotion of solid waste collection services and development of community vigilance
against burning and dumping of waste; community mobilisation to identify and address vector breeding sites in
the local area. These mobilisation campaigns would likely be undertaken in operational partnership with local
committees (such as the Water Committee and Neighbourhood Health Committee), the traditional leadership,
and local officers of the Ministry of Health (such as EHTS).
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Technical Assessment
Water Resources Design

Water Sources

Two possible water source types were investigated namely surface and groundwater.

The only surface water body in the vicinity of the project area is the Lutembwe River (approximately 2 km to the
North from the upper boundary of the settlement). The project area is located in the upper catchment of the
Lutembwe River, at the northern foot of a mountain range which straddles the border between Zambia and
Malawi. Relief is flat and gently sloping towards the east, with no discernible drainage lines. The nearest

watercourse is Lutembwe River.

The project area lays on the main divide of north-eastern tributaries of the Zambezi, where drainage is towards
the North into the Luangwa River and south into the Vumbwe River, a minor tributary of the Zambezi River. The
potential for surface water is therefore very limited. The flow rates in the river are very low in the Mwami locality
as the runoff is small due to the small overall size of the catchment at this point (source of the river. Therefore,
the demand cannot be met and this option cannot be viably pursued (see

Figur
e 4).
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Figure 4 Lutembwe River from its source

The second option is that of abstracting from the groundwater sources. An evaluation of the ground water
potential in the area was therefore conducted as part of the feasibility study. Technical staff from the
Department of Water Affairs (DWA) were consulted on the ground water potential and availability in the area,
based on their recent documented experience with two drilled boreholes in the area. Residents living in the area
where also interviewed to garner a clear appreciation on their challenges and the strategies they employ to

acquire their daily water needs.

A water source options matrix was produced (Error! Reference source not found.).
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Table 7 Water Source Options Matrix

Option and | Option Description Benefits Key Issues

Ranking

Option 1
(Boreholes)

Drill boreholes within the
service area

Transfer water (distance less
than 1km) from borehole to
reservoirs to be installed on
hill adjacent to the border
post

Chlorinate the water
Distribute water from
overhead reservoirs to the

1 Potential drilling
sites available

1 Power readily
available  within
service area

1 Treatment
process not
complex

1 Regulated usage
which  minimises

Traditional
leadership to be
engaged so as to
give an undertaking
to avail land where
drilling can be
effected

Tariffs are set by
NWASCO

Community

Mwami settlement directly wastage participation through
below the reservoir location vendors and Ward
Access to water through Development
individual metered Committee,  which
household connections and enhances ownership
communal access points Access by all is
called kiosks manned by assured which will
vendors  contracted by positively impact
EWSC sanitation and
general hygiene
levels
Option 2 Extract surface water from 1 Water source More expensive
(From the Lutembwe River point reliable option as much
Lutembwe 12kms from Mwami more infrastructure
River) Construction of a water is required
treatment plant that can More manpower
effect coagulation, required for
flocculation, sedimentation, operations and

filtration, chlorination

Construct a 13kms high
pressure pumping main to
Mwami including high lift

centrifugal pumps

general security for
the transmission line
Higher energy costs
due to very long

pumping distances
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Groundwater in the Project area: Quantity aspects

The project area lies in low yielding aquifer zones that are described as argillaceous, Karoo basalts and the
older basement complex®, and can be defined as having a high variability of hydrogeological characteristics.
Pump tests undertaken in argillaceous aquifers as part of the NWRMP show a median average specific yield
(aquifer yield per unit drawdown) of about 0.057m2/day. Furthermore the reports from DWA indicate that the
project area has low-yielding aquifers averaging 1 litre per second.

Three sites were selected for possible location of boreholes as follows (refer to Figure 5):
1 Well Field 1 - To the east of Mwami.
1 Well Field 37 To the south-west of Mwami, at the foot of a highly elevated hilly range.

1 Well Field 27 To the north of Mwami, which is within a depression
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Figure 5 Possible Borehole Positions

1 Proposed Well Field 3 has a geology that is predominantly clay and granite. It was reported that in
some cases, the clay extends beyond 40m depth. The expected yields in this area were envisaged to
be below 0.5 litres per second. During the Focus Group Discussions (FGDs), residents attested to the
low yields and indicated that most of the boreholes in this area dry up during the peak of the dry
season.

1 Proposed Well Field 2 which is in a depression on the northern side of site was said to have higher
yields (say above 0.7 I/s).

1 Proposed Well Field 1 which is on the eastern side of the main road was expected to generally have
yields of over 0.7 /s with safe yields being in the range of 1.5 to 2 I/s in some cases.

3 Zambia National Water Resources Master Plan (NWRMP)
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It should be noted that Proposed Well Field 3 is the closest to the proposed location of the overhead distribution
tanks, but is expected to have the lowest yields. The low yields will result in high-energy consumption as many
boreholes would be required to sustain the demand. Compared to the Proposed Well Field 1, which is expected
to give the highest yields but is disadvantaged by location which will necessitate a booster pumping facility.
Despite this shortcoming, the area for the Well Field 1 has been adopted and the costed for planning and

budgeting purposes.

In the absence of geophysical surveys to establish groundwater potential at the project site, anecdotal
information from the Department of Water Affairs (DWA) and residents has been used to obtain an indication
the most likely areas to site borehole water sources. Three areas were considered to the north, west and east of
the settlement. The latter area was found to have the greatest potential, with expected yields of between 1.5
and 2 I/s. It is proposed to carry out investigation in the area to confirm the availability of groundwater, and to

develop the source for the supply of water to the settlement.

For planning purposes, a safe yield of 1 I/sec per borehole has been assumed. Based on a 16 hour pumping

period, 1 borehole is expected to yield 58 m3/day.

The National Aquifer Assessment Study

The findings contained in the Groundwater Resources Management Support Programme National Aquifer
Assessment Study undertaken by Messrs Gauff Ingenieure on behalf of the Ministry of Minerals, Energy and
Water Development in 2013. The Mwami area is located in the lower Luangwa Aquifer which is classified as a
il ow ydTed ntap belpw shows the aquifer types and expected yields in the Mwami area (page 21 in the
appendix section of the National Aquifer Assessment study, Gauff Ingenieure 2013).
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Figure 6 Aquifer types and expected yields in the Mwami area

The border post area has according to the study expected borehole Specific Capacities of Production (SpC)

ranging between 0.040 to 0.149 I/s/m (yellow legend) c at egor i sed as a A s THefyieltis en't
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obtained using the conversion table that shows the aquifer ranking system for Zambia (page 3-5 National
Aquifer Assessment study, Gauff Ingenieure 2013).
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Table 8 Mwami border post Specific Capacity of Production

The Mwami border post Specific Capacity of Production ranges between 0.040 to 0.149 I/s/m (ranked in group
4) as per the aquifer ranking table. The corresponding borehole yields for this range are between 1 to 2 litres
per second (I/s).

Groundwater in the project area: Quality aspects

Water samples were collected from three boreholes in the project area and analysed for several parameters that
are used to ascertain the quality of potable water. The locations of the boreholes are indicated in Figure 7. The

GPS coordinates are shown in Figure 8 and water quality results in Error! Reference source not found..
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