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Executive summary

Namibia relies heavily on groundwater for the supply of water, and the predicted increase in
both temperature and rainfall variability due to climate change will increase this reliance.
However, in many areas the dissolved solids content of the locally available groundwater
exceeds the approved threshold for human consumption. Decreased aquifer recharge due to
periods of lower rainfall caused by climate change is likely to cause an increase in total
dissolved solids in groundwater, which will exacerbate the water quality situation.

Pumping water over long distances from other water sources is not a feasible option for
supplying small communities with good quality water. An alternative is to improve the quality
of locally abstracted groundwater by applying treatment techniques. These techniques require
energy in the form of electricity, but many of the small communities are not coupled to the
national electricity grid. It is also considered that the energy needs for treatment should be
met by sustainable and environmentally sound resources.

The aim of the proposed project is thus to pilot the treatment by reverse osmosis (RO) of poor
guality local groundwater to a level that complies with the national standards for drinking water,
using sun and wind energy to power the process. Execution of the project will yield a wide
range of information and knowledge on both technical and social aspects of establishing and
operating such treatment and power plants. The acquired information, knowledge and skills
will then be communicated to stakeholders in the water supply sector in order that the applied
technology could be mainstreamed and replicated elsewhere in the country.

The project will result in improved resilience of vulnerable communities and groups to climate
change impact, specifically to a decrease in chemical water quality of existing groundwater
sources. In addition to providing benefits to vulnerable communities in the target areas, the
project will also serve to increase the capacity of government agencies to integrate climate
change adaptation considerations into water supply planning and policy processes.

It is considered essential to pilot two plants in a rural setting, where the water demand of the
communities differs by an order of magnitude. This would allow the opportunity to establish
how plant size affected aspects such as operation, management and maintenance
requirements, the unit cost of water produced, the involvement of beneficiaries; and the
interest of stakeholders. The two selected project sites are at Grinau settlement and at
Bethanie village, both located in the far south of the country.
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A. Project background and context

Namibia is located in the southern hemisphere, lying along the south-western region of Africa
as is indicated in Figure 1 below.

i

Figure 1: Namibia’s location on the African continent

According to the Namibia Statistics Agency (NSA) the country covers an area of some 825,418
km?, has a sparse and scattered population of some 2 280 716 persons equating to
approximately 2.7 people per square kilometre (NSA, 2016). Scattered populations over vast
areas have many disadvantages naturally and the scattered populations of Namibia have an
even greater disadvantage due to the country’s climatic challenges.

1. Climate
1.1 Climatic background

Namibia’s climate is governed by its location on the south-western side of the African continent
in the Subtropical High-Pressure Zone between the Inter-Tropical Convergence Zone to the
north and the Temperate Zone to the south (Mendelsohn, et al., 2009) The country
experiences high climatic variability that causes frequent dry spells and sporadic flooding in
river basins (MET, 2013).

The southward movement of the Inter-Tropical Convergence Zone during the Namibian
summer initiates the rainfall season, normally starting in October and ending in April. In the far
south, the Temperate Zone moves northwards during the Namibian winter, resulting in the
winter rains which occur in the far southwest of the country. Small variations in the timing of
these movements result in considerable differences in weather conditions from one year to
the next.

Climatic variability is thus a common phenomenon in Namibia, with persistent droughts and
unpredictable and variable rainfall and temperatures being the norm (Mfune & Ndomo, 2005),
(Dirkx, et al., 2008).
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1.2 Climate change

Over the long-term Namibia has already experienced a mean decadal temperature increase
of 0.2°C, estimated to be about three times the global mean (Reid et al., 2007).

It is predicted with a high degree of certainty that due to climate change Namibia can expect
an increase in temperature and evapotranspiration at all localities, with the maximum increase
(2 — 6°C) in the interior (MET, 2015). Most global circulation models and the median of these
models project that Namibia will become drier, rainfall variability is likely to increase, and
extreme events such as droughts and floods are likely to become more intense (MET, 2013).
Namibia’s most recent National Communication to the United Nations Framework Convention
on Climate Change (UNFCCC) (ibid.) confirms that Namibia will be exposed to an increase in
temperature and increased uncertainty in rainfall patterns.

Due to the climate, making a living off the land in Namibia is a challenge that varies only with
where you live. As such, rural communities are particularly vulnerable. Poverty, unemployment
and climate exacerbate the challenge (Dirkx, et al., 2008).

2. Gender
2.1 Gender inequality

Eradication of factors that contribute to gender inequality has remained a national priority since
Namibia attained its independence in 1990. However, Namibian women are still lagging in
many areas. The root factors that perpetuate gender inequality in Namibia are patriarchal
attitudes, discriminatory laws, religious and cultural practices that undermine women'’s rights,
and limited access to many economic sectors. These are further worsened by widespread
gender based violence.

Despite the efforts of government to introduce laws that promote gender equality, some
traditional communities have not fully adapted to the new legal and constitutional frameworks
developed after Independence. Custom and “tradition” are often in conflict with the new
political demands of gender equality and greater representation for women.

Women and youth are more vulnerable to climate change than other parts of the society, often
due to existing social norms. The risk of climate change magnifies the relative poverty of
women and youths. As such, women and the youth are agents of change, and are key players
in water management and sustainable water practices.

Through the years, several indices have been developed to quantify the concept of gender
inequality. The United Nations Development Programme uses the Gender Inequality Index
(GIl) and Gender Development Index (GDI). Gll is a composite measure that shows inequality
in achievement between women and men in reproductive health, empowerment and the labour
market, while the GDI measures achievement in human development by men and women in
three areas: health, education, and command over economic resources.

Namibia has a GlI of 0.401 (2014) and ranks 81 out of 155 countries assessed. The GDI value
(2014) was 0.981 which classified Namibia into Group 1 out of 5 groups in total. Group 1
comprises of countries with high equality in HDI achievements between men and women,
using the absolute deviation of less than 2.5% (UNDP, 2015) This positions Namibia relatively
positively in terms of gender equality on a global scale.
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The Global Gender Gap Index (GGGI) of the World Economic Forum examines the gap
between men and women in four categories: economic participation and opportunity,
educational attainment, health and survival; and political empowerment (World Economic
Forum, 2014). The results for Namibia in appear in Table 1 below. Namibia ranks at number
40 of 142, based on the GGG, thus is considered relatively gender-equal.
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Table 1: Gender Gap Index in Namibia in 2014

Description Score* Rank
Economic participation and opportunity 0.733 38
Educational attainment 1.00 1
Health and survival 0.980 1
Political empowerment 0.175 62
Gender Gap Index 2014 0.722 40

* Inequality = 0.00; Equality = 1.00.

The Organization for Economic Cooperation and Development (OECD) developed the Social
Institutions and Gender Index (SIGI), a composite index that scores countries (from 0 to 1) on
14 indicators grouped into five sub-indices: discriminatory family code, restricted physical
integrity, son bias, restricted resources and assets, and restricted civil liberties to measure the
discrimination against women in social institutions across 160 countries. The 2014 SIGI value
for Namibia is 0.1173, suggesting that discrimination against women is low (OECD, 2014)

Females in Namibia outnumber males in a ratio of 100 females to 94 males, making the rural
environment for females very harsh. Added to this is the fact that 44% of female headed
households live in poverty (NPC, 2017) Vulnerability of women and the youth to poverty also
increases as it relates to natural disasters such as floods and droughts and to climate change
induced impacts. Access to water and water availability might be also attributed to increased
vulnerability of women and the youth. In the informal settlements, supply of potable water
remains a challenge. Some strategies to support gender development are:

¢ Empowerment of women

e Freedom of women from gender-based violence

e Increased number of women in decision making

e Financial inclusion of women

¢ Mainstream informal women businesses into the formal sector
e Mainstream gender in all sector policies

2.2 Paolitical participation and decision making

Since Independence in 1990, women’ representation in decision making has significantly
increased. According to the official statistics, there has been an increase of women seats in
Local Authorities from 41.3% in 1998 to 43.4% in 2004. The 2005 Cabinet had 24 members,
including 6 women, and resulting in 25% of woman’s participation. In the regional council
elections of December 2004, 12 seats out of 107 were filled by women, resulting in only 11%
of women'’s representation. In the National Assembly on 2006, 27% of the total seats were
occupied by women.

In terms of involvement and participation in the field of decision-making in other sectors, 46%
of registered NGOs are led by women. Greater political participation and involvement in
decision-making process is an important measure of women’s empowerment. The
Government of Namibia, as a signatory to the Southern African Development Community
(SADC) Protocol on Gender and Development, has committed itself to achieving a target of
50% representation by 2015. A target has been set by the African Union (AU) to achieve 50%
representation by 2020. Similarly, the Local Authority Act introduced gender quotas of at least
30% to increase the number of women in local government.
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In addition, the Namibian National Gender Policy and National Gender Plan of Action have set
further targets to be met by political parties to increase women’s political participation. As a
result, during the 2015 presidential and national elections the participation of women in politics
increased up to 42% for women parliamentarians in the national assembly. In 2015 Namibia
also appointed its first female Prime Minister as well as a female Deputy Prime Minister, also
serving as a Minister of International Relations and Cooperation.

3. Economy

Despite Namibia being an upper-middle income country with a per capita GDP of
USD 6,000.04 in 2015 (Trading Economics, 2015) and annual GDP growth being 3-4% over
the last decade, wealth is very unequally spread. It has one of the highest income inequalities
in the world, with a Gini coefficient of 0.57 (NPC, 2017). In 2015, about 18% of the population
was classified as poor and 11% as extremely poor (ibid.), while 28.1% of the labour force was
unemployed (ibid.). Poverty and unemployment are highest in rural areas. Rural
unemployment was 30.2% in 2014, while 32.0% of women and 39.2% of the youth was
unemployed (ibid.). The rural population is therefore highly vulnerable to climate change and
needs support to adapt to a worsening climatic impact.

In any discussion on vulnerability the impact of HIV/AIDS cannot be neglected. Prevalence of
HIV at 16.9% since 2014, adds to the problem (ibid.). The loss of people in the productive
ages due to the pandemic has substantially decreased life expectancy and increased the
number of dependents and orphans that households must support. This puts an additional
strain on rural production and productivity, as well as on financial resources, people and
support networks and thus increases the vulnerability of the rural population.

Rural economic development is vital since most farming and tourism activities take place in
rural areas and 58% of the population live in rural area. Economic activity in rural areas
remains low since most of the businesses are very small and mainly concentrated in
wholesale, retail, accommodation and food services. The current unemployment rate of 28%
nationally is even more exacerbated in rural areas, where 18% of the population live below
the poverty line. (ibid.). Manufacturing in rural areas is hampered by constraints such as
inadequate skills, poor access to markets and lack of access to financial resources. Thus,
business activity in rural areas is limited to those sectors with low entry barriers.

Integrated planning both at the national and subnational level is crucial to improve access to
services and trigger economic activities for the rural economy. Desired interventions re rural
communities in the National Development Plan 5 (NDP5) include an increase in access to
water.

NDP5 speaks directly to water and energy needs of the rural populace, noting that there will
be an increase of water demand from 10 600 000 m*(2015) to some 10 900 000 m? by 2025.
This will take place while water systems primarily for agriculture are already constrained and
become more difficult to maintain. Electricity access fares even worse as rural household
access is at 24% versus 75% in urban areas. The agriculture sector accounts for some 3.8%
of GDP, even though Namibia imports more than 70% of its grain needs which poses a food
security risk. (ibid.).
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4. Water resources and supply
4.1 Water resources

The coefficient of variation in annual rainfall varies from about 30% in the north-east (where it
is wettest) to over 100% in the driest parts, namely in the Namib and the south of the country
(Mendelsohn, et al., 2009. Figure 2 indicates that the average annual rainfall ranges from
about 600 mm in the north-east to less than 50 mm in the south and along the coast (MET,
2013). About 22% of the land area is classified as desert, 70% is arid to semi-arid, and the
remaining 8% is dry sub-humid (ibid.).

Average annual rainfall
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Figure 2:  Annual rainfall distribution

Namibia’s water resources are unevenly distributed throughout the country and there are no
perennial rivers within the country’s borders. Securing the supply of water in this environment
places strong dependence on ephemeral river flow and groundwater resources. It is estimated
that only about 2% of the rainfall ends up as surface run-off and a mere 1% becomes available
for natural recharge of the groundwater. The total internal annual renewable water resources
available countrywide from the ephemeral rivers and groundwater sources are estimated at
500 Mm3 per year. Approximately 50% of all water used by people and 78% of the water used
by livestock is obtained from groundwater sources (Christelis & Struckmeier, 2001).

The predicted increase in both temperature and in rainfall variability will increase Namibia’s
reliance on groundwater, since ephemeral surface water resources will become even more
temporary, and will be subjected to higher evaporative losses. The climate change predictions
are also likely to have consequences for groundwater quantity and quality. The impacts on
groundwater recharge are unclear, but one confirmed consequence is that bush
encroachment, which will accelerate due to carbon fertilisation, reduces groundwater recharge
rates (Bockmiihl, 2009). This will be magnified by reduced rainfall and its erratic nature at
times as predicted by the Global Climate Models. This will likely reduce the overall capacity
and recharge of aquifers.
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On the issue of chemical water quality, decreased recharge is likely to cause concentrations
of solutes to increase, which will exacerbate the situation of places which already have
inadequate supply from groundwater sources in terms of quantity and quality. High levels of
total dissolved solids, and elevated concentrations of fluoride and nitrates, are experienced in
many parts of the country (Christelis & Struckmeier, 2001). These chemical contaminants may
reach higher concentrations with climate change.

This brings two challenges:

* High rainfall variability makes recharge into aquifers also variable, so groundwater
reserves in many places are not reliable.

*  Groundwater quality in terms of dissolved solids content is poor in many places
(NamWater, 2007) being above the thresholds for certain chemicals (e.g. fluoride and
nitrate) for safe human consumption. Please refer to Annexure 1 for the Namibian Water
Quiality Guidelines and Standards for Potable Water.

Please note:

e The Namibian Water Quality Guidelines and Standards for Potable Water addresses a
wide range of requirements, including physical, organic, inorganic, radioactivity and
disinfection requirements and/or determinants.

o These guidelines and standards have not yet been prescribed by Regulation under the
Water Resources Management Act, 2013 (Act No. 11 of 2013), but are in a final form and
are already applied by the Namibia Water Corporation Limited (NamWater) in anticipation
of their publication in the Government Gazette.

e This project proposal principally deals with the chemical quality of water intended for
human consumption, and specifically as pertains to the inorganic macro determinants
listed in Table 1 of the document “Namibian Water Quality Guidelines and Standards for
Potable Water”. No non-compliance with any other determinants or requirements exists
at the two project sites.

e Unless where explicitly stated otherwise, in this proposal the use of the terms “quality”
and “quality standards” as pertains to water intended for human consumption will be a
reference to the chemical quality of water as per the guidelines and standards applicable
to the list of inorganic macro determinants.

o The term “water quality standards” in this proposal thus refers to the applicable part of the
standards and guidelines contained in the document “Namibian Water Quality Guidelines
and Standards for Potable Water”.

¢ In determining compliance with these “water quality standards” the “Acceptable standard”
and not the “Ideal guideline” for ranges and upper limits in Table 1 of the document
“Namibian Water Quality Guidelines and Standards for Potable Water” in Annexure 1 will

apply.
4.2 Water supply

The availability of water of suitable quality for the intended purpose is the primary limiting
factor to development in Namibia. The exacerbation of water scarcity due to climate change
has a significant impact on the country’s socio-economic development leading to major
implications on all other sectors. The water sector in Namibia is also faced with many
challenges related to the affordability of water supply, specifically to rural communities,
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settlements and villages. As Namibia is a water-scarce country, water is recognized as a key
national asset (MET, 2015).

As an arid country, Namibia depends heavily on its groundwater resources. However, in many
areas the dissolved solids content of the water exceeds the approved threshold for human
consumption to the extent that the health of consumers is compromised.

Since water tariffs are directly linked to the cost of supply, the costly approach of pumping
water over long distances is not a feasible option for supplying small communities with good
quality water. An alternative is to improve the quality of locally abstracted groundwater by
applying treatment techniques, such as desalination. These in turn demand energy in the form
of electricity, but many of the small communities are not coupled to the national electricity grid.
Energy. In addition, electricity consumption is listed as constituting a large part of water
provision cost generally. According to Dawoud (2005) as quoted by Dolnicar and Schafer
(2009), 50% of the cost of desalinated water is the energy component.

5. Electricity supply

As Southern African economies and populations grow, the region is facing an overall power
deficit. This will also affect Namibia whose current electricity generation capacity is no longer
able to meet the rising demand. Neighbouring Southern African countries, where most of the
supplementary electricity is currently sourced, will soon not be able to export electricity as and
when Namibia requires it (Electricity Control Board, 2012). This situation is likely to cause
load-shedding and unexpected power cuts in Namibia.

Namibia’s average population density of 2.7 persons/km?is one of the lowest in the world. The
scattered pattern of towns and villages across the large area of the country means that
electricity provision through a grid of power lines extending to all settlements, including remote
villages, is not cost-effective. Figure 3 below (www.nampower.com.na) indicates areas that
are currently not connected to the national grid.
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Figure 3: Namibian transmission network

In such a setting, local, small-scale generation of energy offers advantages in terms of the
cost of electricity supply. The International Renewable Energy Agency in the opening
statement of its report on cost analysis states that “Renewable power generation can help
countries meet their sustainable development goals through provision of access to clean,
secure, reliable and affordable energy” (IRENA, 2012). The proposed project is in keeping
with international sentiment on the effective use of renewable energy to meet national needs.
Worldwide, renewable energy currently accounts for more than 50% of all new power plants
annually (REN, 2016).

In addition, the current national grid is supplied by energy imported from the region at levels
between 60-70% annually in a setting where only 39% of the Namibian population has access
to electricity (Stockmayer, et al., 2015) Renewable energy technologies can address such
electricity supply gaps, and the cost of such technologies has significantly declined in the past
decade, making them competitive with existing conventional generation methods (von
Oertzen, 2014).

6. Project context

This project is proposed within the context of the climatic, economic, gender, water resources,
water supply and electricity supply situation described above. The specific problem that the
project will address is the negative social and health implications that the consumption of poor
guality water has on many rural communities, which are expected to be exacerbated as the
guality of water further deteriorates due to climate change. As is stated in Paragraph 4.2
above, supplying small communities with good quality water over long distances is not
economically viable. An alternative to importing water is to improve the quality of the locally
available water. However, treatment requires a power supply and many of these communities
are not connected to the national electricity grid.

This project proposes to pilot the treatment of poor quality local groundwater to a level that
complies with the national standards for drinking water, using hybrid renewable energy to
power the treatment process. The acquired knowledge and skills will then be communicated
to stakeholders in the water supply sector in order that the applied technology could be
mainstreamed and replicated elsewhere in the country as an adaptation to climate change.

An elaboration of the project rationale appears in Part Il, Section A
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B. Project objectives

1. Overall objectives
The proposed project has the following 3 overall or main objectives:

Objective 1: Acquire knowledge and skills on how to effectively and efficiently desalinate
poor quality groundwater on a small scale using RO technology and hybrid
renewable energy technology that can be applied to improve the resilience of
rural communities against climate change.

Objective 2: Positively impact the lives of vulnerable individuals and communities at
the two project sites by supplying them with water that complies with the water
quality standards for drinking water (including those standards pertaining to
disinfection); raising their awareness of climate change and the effects on water
supply, including the resultant decrease in the availability of good quality
groundwater; and creating an understanding by them of why water should be
used judiciously and why water tariffs are imposed.

Objective 3: Communicate the acquired knowledge and skills to stakeholders in the
water supply sector and thereby promote the mainstreaming of such small-
scale desalination technology and systems in the country

The motivation for adopting technological approaches with a positive impact on socio-health
conditions are complex, and include:

Resource challenges

o Climate change impacts on water availability will increase

e Existing water scarcity and the fact that present water sources are stressed

e Other local unused sources that are currently not suitable for human consumption due
to high total dissolved solids are available

e Use of such sources will negatively impact the health of the local population, especially
children

Social challenges

¢ Rural communities are relatively poor with high levels of unemployment

e Women-headed households are dominant in rural communities, making them more
vulnerable to climate change

e A better understanding is required of water demand and use in rural communities after
desalination options become viable

Sustainability challenges

e To garner empirical evidence of renewable energy suitability in desalination operations
in Namibia

e To provide knowledge growth and make sustainable water provision via desalination
widely acceptable

e To obtain clear data and information to inform future water strategy and policy

Existing approaches to water supply utilise traditional water provision methods, relying heavily
on “suitable sources” that are of good chemical quality and that, in the case of surface water,
can be easily treated using conventional methods to remove silt. Currently, abstraction of
water from boreholes utilises the national electricity grid or diesel to power powering the
pumps. A paradigm shift occurs with the change of energy sources for both pumping of
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boreholes and treatment of water, while adaptation occurs with the utilisation of previously
unusable water sources.
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2. Alignment of objectives

The proposed project is well-aligned to national objectives contained within the Constitution of
Namibia, Namibian legislation and national policies, and to the country’s understanding of its
vulnerability to climate change and the need to adapt where possible. The project objectives
also align with the Fifth National Development Plan (NDP5) and address the water and energy
needs of the rural populace.

The project objectives, outputs and outcomes, and the alignment of the outcomes to the AF
Results Framework are shown in Table 2 below.

Table 2:  Alignment of project outputs and outcomes with AF outcomes

Project output Project outcome Desired AF-RF outcome

Objective 1: Acquire knowledge and skills on how to effectively and efficiently
desalinate poor quality groundwater on a small scale using RO technology
and hybrid renewable energy technology that can be applied to improve the
resilience of rural communities against climate change.

1. Compendium of applied | 1. Lack of knowledge does | 1. Increased adaptive

knowledge and skills on not prevent the capacity within relevant
how to effectively and establishment at development and
efficiently desalinate NamWater schemes natural resource
poor quality elsewhere in the country sectors.
groundwater on a small of small scale. 2. Strengthened
scale using RO desalination plants using institutional capacity to
technology and hybrid RO technology and reduce risks associated
renewable energy hybrid renewable energy with climate-induced
technology. technology. socioeconomic and

2. Developed technical environmental losses.

abilities of persons
responsible for all
aspects of the pilot
plants, including recruited
local people where
applicable.
Objective 2: Positively impact the lives of vulnerable individuals and communities
at two project sites, where they face increasing climatic challenges, gender
bias, poverty and unemployment.

1. Two effective and 1. Negative socio-health 1. Strengthened awareness
efficient desalination impact of the previously of and ownership of
plants producing water untreated water on adaptation and climate
that complies with the women in particular has risk reduction processes
Namibian Quality been removed and the at local level.

Standards for Drinking health of children
Water. improves.

2. Local beneficiaries and | 2. Local communities have
stakeholders who are acquired knowledge on
sensitised re climate climate change, the
change, water quality, effects on water supply,
desalination, and understand why
desalinated water and desalinated water should
the hybrid power be used judiciously and
system. why water tariffs are

3. Local beneficiaries and imposed.
stakeholders who are
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Project output

Project outcome

Desired AF-RF outcome

aware of the need to
conserve water.

4. Acceptance by the

beneficiaries of
desalinated water.
Strengthened
awareness and
ownership of adaptation
and climate risk
reduction processes at
local level.

Objective 3: Communicate the acquired knowledge and skills to stakeholders in the

water supply sector and thereby promote the mainstreaming of such small-
scale desalination technology and systems in the country.

1. Demonstrated

effectiveness and
efficiency of small-scale
desalination plants
using RO technology
and hybrid renewable
energy technology to
stakeholders in the rural
water sector.

. General availability of

technical information (a
blueprint) for
establishing small-scale
desalination plants
using RO technology
and hybrid renewable
energy technology.

1. Acceptance by

stakeholders in the rural
water sector that small-
scale desalination
powered by renewable
energy is a viable option
to improving the quality
of water supplied.

. Water supply institutions

(other than NamWater)
has the required
information and
knowledge to establish
small scale desalination
plants using RO
technology and hybrid
renewable energy
technology throughout
the country.

. Rural communities

welcome desalination as
the basis for their water

supply.

1. Strengthened institutional
capacity to reduce risks
associated with climate-
induced socioeconomic
and environmental
losses.

2. Increased adaptive
capacity within relevant
development and natural
resource sectors.

3. Improved policies and

regulations that promote
and enforce resilient
measures.
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C. Project components and financing

Planning and implementing the proposed project is carried out under 7 project components as shown in Table 3, each with distinct outcomes,
outputs and a budget. The specific objectives of the proposed project and its components are well aligned with the Results Framework of the AF
(AF RF), as is shown in the table.

Table 3 presents the relationships among project components, activities, expected concrete outputs and the corresponding budgets.

Table 3:  Project components, activities, outputs, outcomes and budget

Project components and
activities

Expected concrete outputs Expected outcomes Sl (Le)

Objective 1: Acquire knowledge and skills on how to effectively and efficiently desalinate poor quality groundwater on a small scale
using RO technology and hybrid renewable energy technology that can be applied to improve the resilience of rural
communities against climate change.

1. Development of pilot Functional desalination plants Acquired knowledge of the design, 2284 230
desalination plants at established. construction and installation of
Bethanie and Grinau. small desalination plants based on
RO technology.
1.1 Civil works: Completed civil works at Bethanie Readiness to construct pilot water
* Bush clearing of site; and Grunau. treatment plants.
fencing of evaporation
ponds
» Construct evaporation
ponds

* Line evaporation ponds
» Construct roof structures
for package plants

1.2 Pilot water treatment plant: Installed pilot water treatment Readiness to connect the pilot
* Acquire UF/RO pilot plants at Bethanie and Grinau. treatment plant to the existing system
package plant and to install control and data
+ Install pilot plants collection instrumentation.

* Test and commission
plants; train operators
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Project components and
activities

Expected concrete outputs

Expected outcomes

Budget (USD)

* Acquire spares for piloting

1.3

Mechanical and electrical

works:

» Connect plant to existing
systems and reticulation

* Install pipes, valves and
raw water storage

+ Install flowmeters and
instrumentation

* Install telemetry/radio
communication

Completed M&E works at Bethanie
and Grlunau.

Readiness of the pilot treatment
plants to be connected to the power
supply plants.

of plants at Bethanie and
Griunau; and training of staff
and students.

trained operators.

operating the plants and of
adjusting the treatment train to
achieve required quality of water.

2. Development of pilot hybrid | Functional hybrid renewable Acquired knowledge of the design, 1486 154
renewable energy plants at | energy plants established. construction and installation of
Bethanie and Grinau. hybrid renewable energy plants to
power small desalination plants.
2.1 Acquire and install: Completed pilot hybrid renewable Readiness to test and commission
*  Wind turbines energy plants at Bethanie and hybrid renewable energy plants at
» Solar fields Grinau. Bethanie and Griinau.
» Battery banks (48 V)
* Inverters & BOS
* Electrical & SCADA
equipment
* Civil works for safety and
security systems
3. Testing and commissioning | Operational plants with well- Knowledge and understanding of 19 161
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Project components and
activities

Expected concrete outputs

Expected outcomes

Budget (USD)

3.1

Test all components and
complete systems, correct
shortcomings, adjust controls,
verify quality of product water.

Desalination plants ready to
continuously produce water for
piloting period.

Readiness to incept piloting.

3.2

Provide specialized training to
dedicated operations and
maintenance staff.

Trained operation and
maintenance staff.

Operation and maintenance can be
effectively done.

3.3

Produce training, operations
and maintenance manuals.

Training, operations and
maintenance manuals.

Staff and future interested parties

have an information source to access.

3.4

Involve a gender balanced
group of tertiary institution
students in all aspects of plant
establishment to facilitate
knowledge dissemination

Tertiary technical students who
had practical exposure to the
design, construction and operation
of small RO desalination plants
using hybrid power supplies.

Tertiary technical graduates with
practical knowledge of desalination
and renewable power supply that can
be applied in the water supply
industry

operations and maintenance
manuals.

4. Piloting of the plants at 4.1 Functional desalination Increase resilience of the
Bethanie and Grinau. plants powered solely by community members more
hybrid renewable energy especially women headed
plants, yielding water of good | households to the effect of climate
quality. change.
4.2 Updated operational and
maintenance manuals.
4.1 Operate, maintain and Good quality water and optimized Better health of beneficiaries.
improve the desalination desalination plants.
plants.
4.2 Operate, maintain and Renewable power and optimized Less stress on the environment by
improve the power plants. power plants. not using electricity from the grid.
4.3 Update the training, Updated manuals. Staff and future interested parties

have latest information to refer to in
need.

367 917
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Project components and
activities

Expected concrete outputs

Expected outcomes

Budget (USD)

4.4

Collect technical and social
information, and record
lessons learned.

Compendium of knowledge on
small-scale desalination plants
with hybrid renewable energy
sources.

Increased capacity to adapt.

4.5

Site visits by a gender
balanced group of tertiary
institution students, to impart
knowledge and skills on the
plants and the associated
social effects on the
beneficiaries.

More aware students regarding
desalination, hybrid renewable
energy and water interaction with
communities.

Specific climate adaptation
techniques will be propagated and
implemented.

Objective 2: Positively impact the lives of vulnerable individuals and communities at two project sites, where they face
increasing climatic challenges, gender bias, poverty and unemployment.

Supply good quality water
to the communities at the
two project sites during
piloting of the plants.

Good quality water is available
to all inhabitants of Bethanie
and Grinau. using renewable
energy sources.

Improvement in health of the
beneficiaries and increase in their
adaptive capacity to climate
change:

1. Development of negative social
impacts due to the previously
untreated water, especially on
girls and women, has been
stopped.

2. Development of fluorosis in
children is halted and the
general health of the
beneficiaries is improved.

3. Local communities have
acquired knowledge on climate
change, the effects on water
supply, and understand why
water tariffs are imposed.

0

(Note that the
cost of
Component 5
is included in
the cost of
Activities 4.1
and 4.2 of
Component 4,
since the two
activities
cannot be
separated.)
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Project components and
activities

Expected concrete outputs

Expected outcomes

Budget (USD)

5.1 Operate and maintain the Good quality water using renewable | As above.
desalination plants. energy sources.

5.2 At the end of the piloting Ensured continuation of good | As above.
period, hand over the quality  water  supply using
infrastructure to NamWater renewable energy sources.

6. Sensitise beneficiaries and Acceptance of desalinated water | 1. Strengthened awareness and 7299
local stakeholders at by the majority of the ownership of adaptation and
Bethanie and Grinau. community members at the two climate risk reduction

project sites and by the local processes at local level.

officials. 2. Strengthened institutional
capacity to reduce risks
associated with climate-induced
socioeconomic and
environmental losses.

6.1 Hold various public meetings Beneficiaries and stakeholders Project communities and specific
and demonstrations to share who are aware of and understand social groups groups understand and
information. the concepts of climate change accept the intervention.

6.2 Directly target children at and adaptation, renewable energy
school with information supply. | sources and the need to conserve

6.3 Use female technical and water; and who accept the use of

social students to impart
knowledge and skills to
community women, and to
survey their response to the
intervention.

desalinated water.
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Project components and
activities

Expected concrete outputs

Expected outcomes

Budget (USD)

Objective 3: Communicate the acquired knowledge and skills to stakeholders in the water sector and thereby promote the
mainstreaming of such small-scale desalination technology and systems in the country.

7. Information and knowledge | Stakeholders in the rural water Small-scale desalination 5474
dissemination to regional supply sector embrace technology and systems become
and national stakeholders. desalination, especially powered | mainstream in the country.
with renewable energy..
7.1 Conduct workshops with Stakeholders who are aware of Stakeholders in the rural water sector
community leaders, the pilot study and its results. accept that small-scale desalination
government officials on local using renewable energy is a viable
and regional level, and policy- option to improving the quality of
and decisionmakers in the locally available water.
rural water sector to share the
project experience and
lessons learnt from the
project.
7.2 Distribute technical General availability of pilot study Planning, design and construction of
information and lessons learnt | outcome and technical future small-scale desalination plants
to technical groups in the information (a blueprint) for and hybrid power plants is simplified.
public and private sector. establishing small-scale
desalination plants with hybrid
power supply.
Project activities cost (A) 4170 235
Project execution cost (B) 437 759
Total project cost (A+B) 4 607 994
Project cycle management fee (C) 391 680
Total financing requested 4999 674
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D. Projected calendar

Table 4 below shows the high-level project calendar. A more detailed calendar appears in Part
I, Section H.

Table 4:  Projected calendar

Milestones Expected Dates
Start of project implementation April 2018
Mid-term review April 2021
Project closing March 2022
Terminal evaluation June 2022
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PART II: PROJECT JUSTIFICATION

A. Project components

1. Project rationale

This project is proposed within the context of the climatic, economic, gender, water resources,
water supply and electricity supply situation described above (Part |, Section A, Paragraphs 1-5).
A summary of the contextual aspects on which the rationale of the proposed project is built is:

« Namibia depends heavily on its groundwater resources.

» The predicted increase in both temperature and rainfall variability due to climate change will
increase Namibia's reliance on groundwater.

» High levels of total dissolved solids and elevated concentrations of fluoride and nitrates are
experienced in many parts of the country.

«  Many small communities are supplied with groundwater that does not comply with the water
quality standards for drinking purposes.

» Decreased recharge due to periods of lower rainfall caused by climate change is likely to
cause an increase in total dissolved solids in groundwater, which will exacerbate the situation.

In view of the foregoing, the specific problem that the project will address is the negative social
and health implications that the consumption of poor quality water has on many rural communities,
which are expected to be exacerbated as the quality of water further deteriorates due to climate
change. Supplying small communities with good quality water over long distances is not
economically viable solution to the problem. An alternative to importing water is to improve the
quality of the locally available water. However, treatment requires a power supply and many of
these communities are not connected to the national electricity grid. It is also considered that
these energy needs should be met by sustainable and climate resilient methods, and not be
dependent on non-renewable, volatile and environmentally unsound resources. Namibia has an
abundance of sunshine. Wind energy is less reliable in the interior of the country, but can be
combined with solar power through hybrid renewable energy technology to offer a possible
solution to electricity generation in remote areas.

The aim of the project is thus to pilot the treatment of poor quality local groundwater to a level that
complies with the national standards for drinking water, using hybrid renewable energy to power
the treatment process. It is intended that the treatment will be a desalination process based on
RO and that electricity generation will be based on a combination of solar and wind energy. The
capacity of the treatment system will be on a scale commensurate with the water demand of a
typical rural community.

Execution of the project will yield a wide range of information and knowledge on both technical
and social aspects of establishing and operating such treatment and power plants. In the technical
field, this will allow conclusions to be drawn on the feasibility and viability of constructing,
operating and maintaining such systems; in the social field information and experience will be
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gleaned on how to involve the beneficiaries and local stakeholders to obtain their support for and
acceptance of desalinated water. The acquired information, knowledge and skills will then be
communicated to stakeholders in the water supply sector in order that the applied technology
could be mainstreamed and replicated elsewhere in the country. Students will be involved in
execution of the project and will thus be exposed to the nature and use of the technology used in
the trial.

NamWater, the proposed executing entity, is the mandated national bulk water supplier for the
country and as such has extensive experience in construction, management, operation and
maintenance of water supply schemes, including many smaller schemes that supply water to
settlements and small villages. During the pilot operation and maintenance period of two years
the local communities will be supplied with water that complies with the new Namibian quality
standards for drinking water. NamWater, who also owns the existing water supply schemes where
the desalination trials will take place, has agreed to take over operation, management and
maintenance of the created infrastructure. A successfully executed pilot project will thus lead to a
permanent improvement of the quality of the water supplied to the communities, and the negative
health and social implications due to the currently supplied poor quality water will be at an end.

2. Project sites
2.1 Site selection and location

It was considered essential to pilot two plants in a rural setting, one of which could be regarded
as “very small” and the other as “small”, with their desalination capacities differing by an order of
magnitude. This would allow the opportunity to establish whether plant size affected aspects such
as operation, management and maintenance requirements, the unit cost of water produced; the
involvement of beneficiaries; and the interest of stakeholders.

The project concept initially submitted to the AF proposed two sites, namely at Uis in the Erongo
region and at Bethanie in the Karas region. However, Uis was removed for the following two
reasons:

+ The sustainable yield of the poor-quality groundwater source intended for use at Uis has not
yet been quantified.

» The present water supply at Uis is already based on the importation of water over a long
distance, and the basic problem is not quality but sustainable quantity of supply

A new selection of sites was carried out, based on the question: “At which NamWater rural
schemes can desalination pilot projects be run, the outcomes of which can be rolled out as a
solution to supply water of a quality which complies with the water quality standards, in sufficient
guantities to supply the reasonable water demand and at a cost that is lower than that of alternate
options?” The resultant site selection flow diagram is depicted in Figure 4 below.
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Figure 4. Site selection flow diagram

Three potential sites were identified, namely Bethanie and Grinau in the Karas region, and
Epukiro Post 3 in the Otjozondjupa region. Epukiro Post 3 presented well in its need for
desalination in terms of water quality and the relevant social pressures such as gender
empowerment, poverty and climate change pressures. This potential site was, however,
eliminated after an environmental and social impact assessment ESIA (Aurecon, 2017) showed
that the high nitrate content of the groundwater was probably due to pollution caused by cattle
pens situated near the boreholes and by leaking sewage pipes. In addition, the water reticulation
infrastructure was found to be in extremely bad shape, resulting in major water losses (ibid.).

The two selected project sites are at Griinau settlement and at Bethanie village, located in the
Karas region in the far south of Namibia. Please refer to Figure 5 below.
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Figure 5:  Location of project sites
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2.2 Description of project sites

The communities at both Griinau and Bethanie have high poverty levels, typical of many small
towns, villages and settlements in central and southern Namibia. The situation is caused by their
low level of economic activity, i.e. very low agricultural potential due to aridity, little manufacturing
and industrial activity, with corresponding low levels of services and tertiary economic activities.
These communities experience in-migration from surrounding rural areas that which cannot
sustain the growing population. In contrast to the regional statistics, a gender ratio is displayed
that is biased towards women because men tend to seek employment in larger urban centres.
Children are very often attended to by their grannies, whose only means of support are their
monthly state pensions.

A summary of the population statistics of the Karas region appears in Table 5 below.

Table 5:  Population statistics of the Karas region

Statistic 2011 2001
Sex ratio: Males per 100 females 104 114
Population density
People per sqg. km. 0.5 0.4
Age composition, %
Under 5 years 11 11
5 — 14 years 19 20
15 — 59 years 63 63
60+ years 6 6
Labour force, 15+ years, %
Employed 68 71
Unemployed 32 29

Source: Namibia 2011 Population and Housing Census Main Report by NSA

Bethanie
The current estimated population is 2 978 people.

Bethanie is classified as a village and hence falls under the authority of the Ministry of Regional
and Local Government, Housing and Rural Development. It is administered by a Village Council
who is the main bulk water customer and who manages the water reticulation system. Bethanie
is a primary growth point according to the Karas Regional Development Plan. The water supply
scheme is owned and managed by NamWater and the Bethanie Village Council is responsible
for the management of the water reticulation.

The water scheme supplies the village from two production boreholes (WW12708 and WW12777)
located within the Konkiep River, 50 m apart and approximately 2.85 km away from the main
reservoir. A 150 mm diameter, 2 850 m long Class 12 AC pipeline with a capacity of 1 527 m3/day
connects the two boreholes to the main reservoir. The main reservoir is a concrete ground level
reservoir with a capacity of 750 m® which collects the water from the boreholes and from where it
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is lifted by two booster pumps to the 18m high elevated concrete reservoir of 180 m? capacity.
The outlet of the elevated reservoir is 12m above ground level and gas chlorination takes place
between the booster station and the elevated reservoir. The capacity of the chlorination facilities
is 4 mg/l for 3 500 m3/day. Mechanical production meters are installed at the two boreholes and
a 100mm ABB Kent Taylor bulk electronic sales meter is installed in a manhole at the outlet of
the elevated reservoir (NamWater, 2010).

Past and current operation of the boreholes makes no major impact on the aquifer, and there is
sufficient capacity to meet the present and future demand. The scheme currently runs at a
maximum of 53% of its recommended abstraction rate, and even in a high-growth scenario this
is expected to be about 60% in 2030. The borehole pumps are activated and de-activated
automatically via ball valves in the reservoir, and the scheme has an operator that checks daily
that the systems are functional.

Water is reticulated to the town where it is metered at its discharge points to the end consumers.
The Council indicated that 90% of households have a supply of water to their erven, while the
remaining 10% have access to water through communal stand pipes. There is waterborne
sewage in the town, while a bucket system is used in the toilets in the informal settlement. The
existing water infrastructure is rated as sufficient until at least 2030.

The blended borehole water does not comply with the new proposed water quality standards and
has a high fluoride content, on average 3.06 mg/l, that classifies the water as Group D and not
suitable for human consumption according to the current guidelines. In addition, other parameters
also exceed the concentration limits given in the guidelines; these include calcium, sodium,
chlorides, sulphates, total dissolved salts and turbidity as displayed in Table 6 below. Chlorination
is occasionally inadequate, leading to the presence of bacteriological contamination by coliforms.

Elevated fluoride intake is known to be a cause of dental fluorosis presented as dental mottling
and pitting. Ingestion of fluoride after 6 years of age does not cause dental fluorosis. Chronic high-
level exposure to fluoride can lead to skeletal fluorosis. In skeletal fluorosis, fluoride accumulates
in the bone progressively over many years. The early symptoms of skeletal fluorosis include
stiffness and pain in the joints. In severe cases, the bone structure may change and ligaments
may calcify, with resulting impairment of muscles and pain (WHO, 2001). Dental fluorosis may
have social impacts in that the brown teeth in women and girls causes problems with friendships
and romantic relationships. Lower self-esteem may impair academic and job performance, and
can lead to increased vulnerability to drug and alcohol abuse.

During stakeholder consultations at Bethanie, community members ascribed the following
symptoms experienced by themselves to the poor quality of their water: brown teeth, headaches,
high blood pressure, gastrointestinal disturbance. The gastrointestinal disturbance is most
probably caused by bacteriological contamination of the drinking water, but headaches and high
blood pressure are not caused by fluoride.
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Table 6: Water quality at Bethanie

Parameters Ideal guideline (mg/l) Borehole water (mg/l)

Cations

Calcium <200 227
Magnesium <125 59
Potassium <25 3.9
Sodium <100 148
Anions

Alkalinity, as HCO3 222
Chloride <100 119
Fluoride <0.7 3.06
Nitrate <6 2.3
Sulphate <100 194
Other

Conductivity <80 114
TDS <500 764
pH 6.0-8.5 8.13
Total hardness <200 286
NTU <0.5 1.95
SiO2 42
Colour 10 2.6

Grinau

The current population is estimated at around 500 persons.

NamWater supplies water in bulk to Grinau, which consists of both formal and informal
communities. Reticulated water is supplied to erven in the formal part, while the informal part of
the settlement has communal standpipes. The Karas Regional Council is responsible for and
manages the municipal services through the Griinau Village Council. Due to water shortages, the
Council has prohibited building activities until the water crisis has been resolved. Development is
therefore limited. The main bulk water customer is the Karas Regional Council which is
responsible for settling the water account.

The current water sources for the Griinau scheme consist of six boreholes with a recommended
total abstraction of 30 m®/day. The combined yield of these boreholes is not enough to cope with
the present demand of 30 m®/day on the average day in the peak month. Water is available for
1.5 hours of the day and if no member of the household is home or in the area at the time, then
the household does not have any water available for that day. NamWater has already investigated
the incorporation of four additional existing boreholes, and plans to shortly install and connect
them to the bulk water system. The increased supply capacity of 47 m3day will be sufficient to
meet the projected demand for at least the next 17 years, while the existing bulk water pipelines
and terminal storage are more than sufficient for the same period (NamWater, 2017).
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The quality of the water supplied is classified as Group B/C according to the parameters of the
water quality standards. Fluoride is the main parameter of concern with an average concentration
of 2.26 mg/l, while the acceptable limit is < 1.0 mg/I.

The six boreholes pump to two ground level reservoirs; four of the borehole abstraction pumps
are diesel driven and the other two are solar-powered with panels. The production boreholes are
connected via 90 mm, 63 mm and a 160 mm uPVC pipelines to the 100 m? reservoirs. The two
reservoirs are connected with a 90 mm uPVC pipeline over distance of 6.5 km. From the
mechanical bulk water meters the water gravitates into a 100 m® galvanized steel panel tank on
a 12 m high tower.

However, the blended water from the presently utilised boreholes do not comply with the applied
water quality standards for human consumption due to various parameters as is shown in
Table 7 below. These parameters include mainly fluoride, and also magnesium, sodium,
chlorides, total hardness, conductivity and iron at times.

Table 7: Blended water quality at Griinau

Parameters Ideal guideline (mg/l) Borehole water (mg/l)
Cations
Calcium <200 393
Magnesium <125 207
Potassium <25 45
Sodium <100 154
Anions
Alkalinity, as HCO3 359
Chloride <100 200
Fluoride <0.7 2.26
Nitrate <6 26
Sulphate <100 145
Other
Conductivity <80 177
pH 6.0 -85 8.13
Total hardness <200 286
NTU <0.5 1.95
SiO2 42
Colour 10 2.6

The effects of elevated fluoride intake are as described above for Grinau. There is no conclusive
evidence that hard water (i.e. containing high levels of both calcium and magnesium) is a health
risk. It is a nuisance because of poor soap and/or detergent performance and it also has a poor
taste. During stakeholder consultations the community members mentioned the same symptoms
as those experienced at Bethanie.
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3. Infrastructure scope
3.1 Conceptual desalination plant design
Bethanie

The conceptual design of the membrane pilot plant is based on a product water (RO permeate)
capacity of 23 m%h for a 20-hour day production to achieve 460 m3/day of product water demand.
The future water demand estimate for 2028 of 487 m®/day was given according the NamWater
Master Plan (NamWater, 2010), and the additional amount of water can be supplied with blending
as the process steps in Figure 6 below illustrate that the product water will be blended with raw
water from the borehole scheme to ensure a more stable water quality (CCPP positive) is supplied
to the community to reduce corrosion in the reticulation system. The blending ratio foreseen for
this scheme will be 1:2 for Raw borehole water: RO permeate; this means that an additional 10
m?3/h will be available to the 23 m3/h of RO product water, bringing the total to 33 m%/h.

Antiscalant & acid dosing

Evaporation Ponds

Figure 6: Desalination process train at Bethanie

Conceptual details of the membrane plant design parameters are displayed below in Table 8. The
backwash water from the ultrafiltration plant was not included for disposal to brine, as it can be
recycled back to the raw water tank. Pipework should be designed to allow recycling to raw water
tank and disposal to brine for chemical enhanced backwashes. Cleaning chemicals for the
ultrafiltration plant will be prescribed by the membrane technology supplier. Provision will be made
for antiscalant and/or acid dosing before the RO unit; this will be useful to experiment with during
piloting to see if recovery rates of the RO plant can be improved when running with dosing
antiscalant and/or acid.

The brine/concentrate from the RO plant is estimated to be produced at a rate of
7.5 m®h. Considering the rural application of the technology and the availability of land and
sunlight, evaporation ponds are proposed as the most suitable technology for brine disposal. The
evaporation ponds’ design capacity is calculated to be 54,750 m3/annum and the total surface for
the ponds are 16,930 m? (considering evaporation at 3400 mm/annum and average rainfall at 166
mm/annum). It is proposed that three ponds with each having a surface area of 5,645 m? be
constructed and a depth of 1.5m.
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Table 8: RO and UF operating parameters at Bethanie

Parameter Values
RO Permeate Rate 23 m3h
RO Concentrate Rate 7.5 m3h
UF Feed Rate 35 m¥h
UF/RO Average Membrane Flux 30 - 85 Imh
Operating Temperature Range 15-30 °c
System Inlet Pressure 0.7-4.5 bar
Max Design Recovery (RO) 75%

The evaporation ponds will be lined with a poly/plastic lining to prevent contamination of the
groundwater resources and the ponds will have to be fenced off to prevent livestock drinking the
brine. The salt will have to be removed from the ponds at least once or twice per year to ensure
no salt build-up in the ponds.

Grinau

The process train and operating parameters at Grinau is the same as for Bethanie. The pilot
plant was sized for a MF/RO plant of 6 m3hr RO permeate production and microfiltration pre-
treatment to stabilise the operation of the RO plant. The microfiltration unit is estimated to have a
feed rate of 9 m¥hr.

Brine/concentrate will be produced at 2.5 m3hr and will be disposed to evaporation ponds that
will be lined and fenced in for protection of ground water sources. The evaporation ponds design
capacity is calculated to be 5,475 m3/annum and a total surface area for the ponds are 1,685 m?
(considering evaporation at 3400 mm/annum and average rainfall at 400 mm/annum) and a pond
depth of 1.5m. It is proposed that three ponds with each having a surface are of 560 m? and depth
of 1.5m to be constructed.

The salt will have to be removed from the ponds at least once or twice per year to ensure no salt
build-up in the ponds. A specific use or other environmental friendly way of disposal for the
removed salts will need to be established.

Blending of the final water with raw water is required to ensure a stable water quality (CCPP
positive) will be provided for protection against corrosion in the reticulation at a ratio of 1:2 raw
water:permeate product. Provision will be made for the dosing of antiscalant and/or acid as
chemicals for improved performance of the RO membranes when required.

3.2 Conceptual hybrid power supply design

The power supply is intended for the desalination plants only. The rationale behind this is that the
water sources are not within the immediate vicinity of the designated RO sites and further, they
can be effectively supplied by well-known solar photovoltaic water pumping systems. Namibia
has vast experience in these systems.
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The conceptual plant configurations and assumptions made for providing for wind, solar and
battery components are set out in Table 9 below.

Table 9: Power supply considerations and assumptions

Consideration Assumed Parameter

Hybrid power Wind, solar and battery storage combination
Hybrid battery voltage 48V DC
Power Supply Quality 400 V AC, 3-phase, 50 Hz
Power needs for RO plant 100%
Ancillary power needs +10%
Energy demand/ m? of water 4 kwh/m3
Water demand - Bethanie 460 m3/d
Water Demand —Griinau 50 m*/d
Solar Availability Worst month irradiation — site specific
Wind Availability Worst month low speed — site specific

Energy demands Bethanie Grinau
Total demand (kWh) 1840 200
Demand/hour (kwWh) 77 8

A schematic layout of the hybrid power supply appears in Figure 7 below.

Inverters
B - PV

A

Battery
Storage

]
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Figure 7: Schematic layout of the hybrid power supply
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4. Scope of project components

Each of the three project objectives are to be attained by executing one or more project
components, amounting to 7 in total. The project objectives and project components all have
outputs and outcomes, being the sum of the outputs and outcomes achieved by the activities and
actions carried out under the various components. These have been presented before:

e The project objectives and their outputs and outcomes, alighed with the AF outcomes are
listed in Table 2 in Part I, Section B, Paragraph 2 above.

o The 3 project objectives, their 7 project components and 18 activities, each with their outputs,
outcomes and budgets at activity level are listed in Table 3 in Part I, Section C above.

This paragraph addresses the indicators associated with the component objectives and aligns
them with the AF indicators, and also shows the breakdown of the activities per project component
into actions to be carried out.

4.1 Component 1: Development of pilot desalination plants at Bethanie and Griinau

Component 1 will involve the development of Pilot Desalination Plants at the existing NamWater
schemes situated at Bethanie village and Grunau settlement. The objective indicators and the
corresponding AF outcomes and outcome indicators are listed in Table 10 below.

Table 10: Component 1 objective indicators and AF outcomes and indicators

Compon_ent CDJEEE AF Outcome AF outcome indicator
indicator(s)
Increased knowledge of Outcome 4. 4.1 Development sectors'
design and construction of Increased adaptive capacity services responsive to
sustainable and climate within relevant development evolving needs from
resilient RO plants using and natural resource sectors. changing and variable
membrane technology. climate.
Outcome 5: 4.2 Physical infrastructure
Increased ecosystem improved to withstand
resilience in response to climate change and
climate change and variability-induced
variability-induced stress.
stress. 5 Ecosystem services and
natural assets
maintained or improved
under climate change
and variability-induced
stress.
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The proposed output, activities and actions of this component are shown in Table 11 below.

Table 11: Component 1 outputs, activities and actions

Components and activities

Actions taken

OUTPUT 1: Functional desalination plants
established.

Activities:

1.1 Site selection and technical
engineering design with the
involvement of tertiary institutions in the
field and assessment studies.

Conduct EIA and obtain Environmental
Clearance.

Technical procurement and
construction of Desalination Plants.
Establish functional pipelines,
connecting the treatment plant output
to the existing reticulation systems.

1.2

1.3

14

Site confirmation and technical engineering

design:

¢ Finalise sites for desalination plant

e Compile plant design, including CAPEX and
OPEX projections

e Consider alternatives for disposal of the brine
with minimal environmental impact.

¢ Record all significant factors and
specifications, as part of the documentation
to inform replication at other sites.

EIA to obtain Environmental Clearance:

e Compile project information and

environmental and social baseline

Scoping of issues

Public consultation

Assessment of impacts

Consideration of alternatives and mitigatory

measures

e Compilation of Environmental Management
Plan

e Submission for Environmental Clearance
Certificates

Execute engineering, procurement and

construction (EPC) of desalination plant:

¢ Procure desalination package plants to
specification

¢ Install package plant and appurtenances

The proposed technology under this component will contribute to the adaptation in the following

ways:

Outcome 4.
sectors
Outcome 5
induced stress:

Increased adaptive capacity within relevant development and natural resource

Increased ecosystem resilience in response to climate change and variability-

e Diversification of water supply by providing alternative or supplementary
sources of water when current water resources is inadequate in quantity or

quality

¢ Resilience to water quality degradation
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4.2 Component 2: Hybrid renewable energy plants at Bethanie and Griinau

This component will involve the production of energy required by the desalination process and
will be the development of Hybrid Renewable Energy Plants at Griinau and Bethanie to supply
sustainable power for Component 1. This situation favours combining renewable energy with
water abstraction to improve resilience against water shortages brought on by climate change.
The objective indicators and the corresponding AF outcomes and outcome indicators are listed in

Table 12 below.

Table 12: Component 2 objective indicators and AF outcomes and indicators

Component objective
indicator(s)

AF Outcome

AF outcome indicator

Increased knowledge of
design and construction of
sustainable and climate
resilient hybrid solar/wind
power systems for use in
desalination plants.

Outcome 4.

Increased adaptive capacity
within relevant development
and natural resource sectors.

Outcome 5:

Increased ecosystem
resilience in

response to climate change
and variability-induced

4.1 Development sectors'
services responsive to
evolving needs from
changing and variable
climate.

4.2 Physical infrastructure
improved to withstand
climate change and
variability-induced
stress.

stress.

5 Ecosystem services and
natural assets
maintained or improved
under climate change
and variability-induced
stress.

The proposed output, activities and actions of this component are shown in Table 13 below.

Table 13: Component 2 outputs, activities and actions

Components and activities

Actions taken

OUTPUT 2: Functional hybrid renewable
energy plants established.

Activities:

2.1 Site selection and technical
engineering design with the
involvement of tertiary institutions in
the field and assessment studies.

2.2 Conduct EIA and obtain
Environmental Clearance.

2.3 Technical procurement and
construction of hybrid renewable
energy plants.

Site selection and technical engineering design:

¢ Finalise sites for solar farm and wind turbines

¢ Compile plant design, including CAPEX and
OPEX projections

e Record all significant factors and specifications,
as part of the documentation to inform
replication at other sites.

EIA to obtain Environmental Clearance:

e Compile project information and environmental
and social baseline

e Scoping of issues
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¢ Public consultation
Assessment of impacts

e Consideration of alternatives and mitigatory
measures

¢ Compilation of Environmental Management
Plan

e Submission for Environmental Clearance
Certificates

Construction of desalination plant:

e Procure solar units and wind turbines to
specifications and services to install on site

e Construction of solar farm and wind turbines
feeding into integrating unit

The proposed technology under this component will contribute to the adaptation in the following
ways:

Outcome 4: Increased adaptive capacity within relevant development and natural resource
sectors

Outcome 5: Increased ecosystem resilience in response to climate change and variability-
induced stress
e Sustainable and climate resilient renewable energy power supplies.
¢ Increased knowledge of solar and wind system performance for desalination
activities

4.3 Component 3: Testing and commissioning of plants at Bethanie and Griinau; and training
of staff and students

This component entails indicators, output and activities that will carry out to test and commission
components 1 and 2. The objective indicators and the corresponding AF outcomes and outcome
indicators are listed in Table 14 below.
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Table 14: Component 3 objective indicators and AF outcomes and indicators

Component objective

operators.

Outcome 6:

Diversified and strengthened
livelihoods

and sources of income for
vulnerable people in targeted
areas.

indicator(s) AF Outcome AF outcome indicator
¢ Increase the technical Outcome 2: 2.1 No. and type of targeted
understanding of how the | Strengthened institutional institutions with
plants operate or will be capacity to reduce risks increased capacity to
operated. associated with climate- minimize exposure to
e Effective operation of the | induced socioeconomic and climate variability risks.
plants by well-trained environmental losses. 6.2 Percentage of targeted

population with
sustained climate-
resilient livelihoods.

The proposed output, activities and actions of this component are shown in Table 15 below.

Table 15:

Component 3 outputs, activities and actions

Components and activities

Actions taken

OUTPUT 3: Operational plants with well-
trained operators.

Activities:

3.1 Test all components and complete
systems, correct shortcomings, adjust
controls, verify quality of product water.
Provision of specialised training for
Operators in the operation and
maintenance requirements of the hybrid
renewable energy plants that can power
the desalination plants.

Production of training and maintenance
manuals, so that the information is
formalised and can be passed on without
loss of content.

Constant involvement of tertiary
institution students with a focus on
gender sensitisation to facilitate
knowledge dissemination and
experience.

3.2

3.3

3.4

Testing of the plants to ensure effective
operation.

Training provided to the operators by

NamWater and the project team:

« Identification of suitable persons to be
trained

* Initial training session

» Continuous monitoring and updating on
training needs

Production of training and maintenance

manuals so that the information is

formalised and can be passed on:

+ Drafting of Operational and Maintenance
manuals

* Review of Operation & Maintenance
manual to ensure efficient communication
to users

Testing and commissioning:

» Commissioning of solar units and wind
turbines (only)

« Commissioning of integrated system i.e.
renewable power unit, pumping equipment
and desalination plants
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(only)

+ Commissioning of desalination equipment

» Commissioning of desalination equipment
(complete with pumping equipment)

In view of the expected outputs and project objective indicators proposed for this component, it is
believed that the component will contribute to adaptation fund in following ways;

Outcome 2:

socioeconomic and environmental losses.

Outcome 6:

people in targeted areas:

e Improving and increasing the technical and social abilities of persons
responsible for water management and delivery.

4.4 Component 4: Piloting of the plants at Bethanie and Griinau

Strengthened institutional capacity to reduce risks associated with climate-induced

Diversified and strengthened livelihoods and sources of income for vulnerable

This component will involve piloting and operation of the plants. The objective indicators and the
corresponding AF outcomes and outcome indicators are listed in Table 16 below.

Table 16: Component 4 objective indicators and AF outcomes and indicators

Component objective
indicator(s)

AF Outcome

AF outcome indicator

e QOperational desalination
plants operated solely
from renewable energy
supplies (wind and solar).

e The information and
knowledge acquired allow
continuous plants
operation without
interruption in the supply
of good quality water.

Outcome 4:

Increased adaptive capacity
within relevant development
and natural resource sectors.

Outcome 5:

Increased ecosystem
resilience in response to
climate change and
variability-induced
Stress.

4.1

4.2

Development sectors'
services responsive to
evolving needs from
changing and variable
climate.

Physical infrastructure
improved to withstand
climate change and
variability-induced stress.
Ecosystem services and
natural assets maintained
or improved under climate
change and variability-
induced stress.

46




The proposed output, activities and actions of this component are shown in Table 17 below.

Table 16: Component 4 outputs, activities and actions

Components and activities Actions taken

OUTPUT 4: Functional desalination plants Operation of the system for 2 years with
powered solely by renewable energy hybrid guarterly inspections and reports:
power plants. Updated operational and ¢ Operation of the plants
maintenance manuals. e Quarterly inspections & Reporting

o e Compilation of all the significant steps and
Activities: components during construction and
4.1 Operation and maintenance of operation, with involvement of students
desalination plants. from academia.
4.2 Operation and maintenance of the hybrid | 4 Consultations with communities to assess
renewable energy plants that power the their perceptions
desalination plants. e Review and document all lessons learnt

4.3 Collection of data at the plants to
determine the effectiveness and efficiencies of
the plants performance.

4.4 Collection of information from the general
public and stakeholders on their perception
about the desalinated water.

4.5 Collection of information from women and
children (School children) on their perception
about the desalinated water.

4.6 Facilitate the involvement of tertiary
institution students with a focus on gender
sensitisation to facilitate knowledge
dissemination and experience.

This component contributes to adaptation in following ways;

Outcome 4: Increased adaptive capacity within relevant development and natural resource
sectors.
Outcome 5: Increased ecosystem resilience in response to climate change and variability-
induced stress:
e Operation of commissioned desalination plants
e Desalination plants operated solely from renewable energy supplies (wind and
solar).
o Information gathering, information compilation and data-basing along with
analysis reports
¢ Community engagement and consultations on the effect of climate change on
water quality and how the proposed project is or will mitigate the challenge.
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4.5 Component 5: Supply good quality water to the communities at the two project sites during

piloting of the plants

This component will involve supplying the community members at the proposed sites with good
quality water during the piloting period. The objective indicators and the corresponding AF

outcomes and outcome indicators are listed in Table 18 below.

Table 18: Component 5 objective indicators and AF outcomes and indicators

Component objective
indicator(s)

AF Outcome

AF outcome indicator

e Increase in the supply of
good quality water

¢ Anincrease in women and
children or community at
large adaptive capacity to
climate change

¢ Reduction in the number
of having brown teeth due
to poor water quality and
thus improve romantic
relationship and self-
esteem in women

¢ Reduction in the number
of women losing their hair
due to poor water quality.

¢ Increase in the number
children attending school
due to improvement in
health

e Reduction in health
incidents in women and
children

e Improvement in washing
activities by women due to
reduction in salts in water
which prevents the
lathering of soap

e Percentage reduction in
pipeline replacement
affected by scale
formation or reduction in
plumbing appliance
replacement by
community members
mostly by women headed
households

Outcome 4.

Increased adaptive capacity
within relevant development
and natural resource sectors.

Outcome 5:

Increased ecosystem
resilience in

response to climate change
and variability-induced
stress.

4.1

4.2

Development sectors'
services responsive to
evolving needs from
changing and variable
climate.

Physical infrastructure
improved to withstand
climate change and
variability-induced stress.
Ecosystem services and
natural assets maintained
or improved under climate
change and variability-
induced stress.

The proposed output, activities and actions of this component are shown in Table 19 below.

48



Table 19: Component 5 outputs, activities and actions

Components and activities Actions taken

OUTPUT 5 Good quality water using Operation of the plants to supply good
renewable energy sources. Improvement in guality water to the communities.
health status of women and children residing
in the project areas.

Activities:
5.1 Operate and maintain the desalination
plants.

5.2 Supplying of good quality water.

5.3 At the end of the piloting period,
handover of the infrastructure to
NamWater to ensure continuation of
water supply.

This component contributes to adaptation in the following ways:

Outcome 4: Increased adaptive capacity within relevant development and natural resource
sectors

Outcome 5: Increased ecosystem resilience in response to climate change and variability-
induced stress
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4.6 Component 6: Sensitise beneficiaries and local stakeholders at Bethanie and Griinau

Table 20 below indicates the expected output and action under this component. This component
will involve sensitisation activities to provide information to stakeholders on desalinated water
impacts and benefits towards increasing their adaptive capacity to the impacts of climate change.
The objective indicators and the corresponding AF outcomes and outcome indicators are listed in
Table 20 below.

Table 20: Component 6 objective indicators and AF outcomes and indicators

Component objective
indicator(s)

AF Outcome

AF outcome indicator

Increased number of
persons in the affected
communities accepting
desalinated water
Sensitise keys
stakeholders such as
Ministry of Environment
and Tourism, Ministry
Agriculture Water and
Forestry, Ministry of Rural
and Urban Development,
NGO’s and Ministry of
Lands and Resettlement
to accept desalinated
water

Improvement in the
understanding the effect
of climate change on
water quality by women
and children
Improvement in the
understanding of the
usage of membrane
technology and renewable
energy as panacea to
adapt to the effect of
climate change

Increase in acceptance of
the technology and thus
reduction or eradication of
the vandalism or stealing
of the technology
Percentage of the
targeted population aware
of the effect of climate
change on water quality
and appropriate response

Outcome 2:

Strengthened institutional
capacity to reduce risks
associated with climate-
induced socioeconomic and
environmental losses.

Outcome 3:

Strengthened awareness and
ownership of adaptation and
climate risk reduction
processes at local level.

2.1 No. and type of targeted
institutions with
increased capacity to
minimize exposure to
climate variability risks.

3.1 Percentage of targeted

population aware of

predicted adverse
impacts of climate
change, and of
appropriate responses.

3.2 Madification in behaviour

of targeted population.
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The proposed output, activities and actions of this component are shown in Table 21 below.

Table 21: Component 6 outputs, activities and actions

Components and activities

Actions taken

OUTPUT 6: Acceptance of desalinated water
by the majority of the communities and keys
stakeholders in the rural water sector.

Activities:
6.1 Various public meetings, pamphlets, and
demonstrations held that provide
information and knowledge sharing to
stakeholders about desalination,
desalinated water and the importance of
the hybrid power system.
Youth and Gender empowerment
enhanced and accepted as being
important to sustainability of
communities.
Opportunities given to academic
institutions to make female academics
more aware of desalination, hybrid
renewable energy and water interaction
with communities and livelihoods
6.4 Sensitisation of stakeholders on the effect
of climate change on water supply which
is causing water scarcity..

6.2

6.3

Sensitisation of village community about
desalinated water through public
meetings, pamphlets and demonstrations
at the desalination and power plants.

Phase 1: Sensitisation of Village community
(Introduction in EIA process).

Phase 2: Sensitisation of Village community
(Demonstration during commissioning).
Phase 3: Sensitisation of learners at schools.
Phase 4: Review public acceptance during
operation.

Phase 5: Review and revise sensitisation
process if required.

Phase 6: Sensitisation of stakeholders, and
mainly learners and women on the effect of
climate change on water supply and thus the
change in behaviour to adapt to the changes.

Since adaptation is a participatory learning process, this component contributes to adaptation in
the following ways:

Outcome 2: Strengthened institutional capacity to reduce risks associated with climate-induced

socioeconomic and environmental losses.

Outcome 3: Strengthened awareness and ownership of adaptation and climate risk reduction
processes at local level:

¢ Increased number of persons in the affected communities accepting
desalinated water

e Sustainable water demand understanding in the use of desalinated water
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4.7 Component 7: Information and knowledge dissemination to regional and national
stakeholders

Information and knowledge dissemination from the lessons learnt are mainstreamed as practical
adaptive actions to increase resilience of rural communities. The project is designed to support
the Government of Namibia via its executing entities in the water sector to address specific needs
to advance adaptation at all relevant levels (national, sectoral, local), involving all relevant
stakeholders (government, NGO, private sector). This component will involves information and
knowledge sharing with stakeholders including school children or learners, more particularly
women and girls about the project.

Table 22: Component 7 objective indicators and AF outcomes and indicators

Component objective

A AF Outcome AF outcome indicator
indicator(s)

e Stakeholders in the rural | Outcome 2: 2.1 No. and type of targeted
water sector accept that | Strengthened institutional institutions with
small-scale desalination is | capacity to reduce risks increased capacity to
a viable option to | associated with climate- minimize exposure to
improving the quality of | induced socioeconomic and climate variability risks.
water supplied environmental losses.

e Percentage improvement 7  Climate change priorities
in women and children’s | Outcome 7: are integrated into
knowledge of the effect of | Improved policies and national development
climate change on water | regulations that promote and strategy.
quality enforce resilience measures.

o Well-informed key
stakeholders on the effects
of climate change and
strong understanding of
the effectiveness of the
proposed technology to
adapt to the effect of
climate change

e Percentage increases in
knowledge of how to
operate and maintain the
plants
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The proposed output, activities and actions of this component are shown in Table 21 below.

Table 17: Component 7 outputs, activities and actions
Expected Concrete Outputs Action Taken
OUTPUT 7: Stakeholders in the rural water Knowledge platform created by the EE
supply sector embrace desalination (NamWater)
especially powered with renewable energy » Desalination plants working well
and Water and Energy standards are » Workshops given to various stakeholders
amended / updated to capture this sentiment. from local, regional and national levels
» New desalination plants built or planned
Activities: » Water policy impacted
7.1 Lessons learnt from the operation and » Energy policy considers water needs
maintenance of desalination plant » Meetings held with various change
formally workshopped to various makers
community and change maker groups » Gender needs taken more widely and
and institutions. informed with new learning and evidence

7.2 Other new desalination plants powered
by hybrid renewable energy are built or
planned. (the new normal).

7.3 Water policy updated to include
desalination.

7.4 Energy policy updating considers water
needs for sustainable energy and
specialised tariff arrangements.

7.5 Change makers are informed and made
aware of gender sensitisation impacts of
water interactions to facilitate knowledge
dissemination and experience.

This component contributes to adaptation in the following ways:

Outcome 2: Strengthened institutional capacity to reduce risks associated with climate-
induced socioeconomic and environmental losses

Outcome 7: Improved policies and regulations that promote and enforce resilience measures:

»  Water and Energy standards and policies reviewed or amended
»  Desalination plants becoming the “new normal”.

5. Project contribution to climate resilience

Climate change is expected to have adversely effect on the water sector in Southern Africa.
Climate models have projected that the mean land surface warming in Southern Africa is likely to
exceed the global mean land surface temperature. This means that more water will evaporate
from the surface and little will be available to recharge groundwater and dilute the high
concentration of salts and fluoride found in groundwater. Furthermore, the climate models have
also projected a decrease in rainfall in Southern Africa. With medium evidence, the models have
projected a reduction in raw water quality which will pose risks to drinking water quality even with
conventional treatment. In view of these projections, surely the water of poor quality already found
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in Namibia will deteriorate even further if adaptation measures or approaches are not tested or
implemented.

The water quality at the selected sites is very poor and not suitable for human consumption. The
proposed adaption measure to test if this problem or challenges of poor water quality can be
improved is a technological and infrastructural adaptation approach. This approach at the
proposed scale and combinations of membrane and renewable energy was never tested in
Namibia and Southern Africa before.

The proposed project will involve various components that will strengthen adaptive capacity of
the community and hence increase the resilience to climate change. The project will increase the
available water resource for use by communities where local sources are of poor quality. The
project will also build resilience through knowledge development and sharing, capacity building,
communication and education.

Local officials will be used to manage the system. This helps to raise the adaptive capacity of the
communities, which is an important component of resilience and overall sustainability.
Sensitisation of local communities is an important part of the project, so that there is acceptance
of the different taste and hardness of the water. Consumers who have learned about the system
behind the ‘new’ water will be more likely to discuss it with pride, thereby helping the wider uptake
of renewables.

In short, resilience will increase through increased awareness, access to potable water of
improved quality and quantity, improved independence from external water needs and lower
levels of uncertainty of water availability during drought periods.

Summed benefits are:

» Diversification of water supply

* Resilience to water quality degradation

* Sustainable and climate resilient renewable energy power supplies.

* Increased knowledge of solar and wind system performance for desalination activities
* Increased number of persons in the affected communities accepting desalinated water.
*  Sustainable water demand understanding in the use of desalinated water.

+  Community engagement and consultations

+  Water and Energy standards and policies reviewed or amended

»  Desalination plants becoming the “new normal”.
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B. Economic, social and environmental benefits

Namibia being an arid country is already at a natural disadvantage. Climate change will increase
rainfall variability, and the severity of droughts as well as bush encroachment will reduce
groundwater recharge. Small towns and villages have little capacity to cope with providing
essential services because of their low economic activity and small income base.

The project will result in improved resilience of vulnerable communities and groups to climate
change impact, specifically to a decrease in water quality of existing groundwater sources. In
addition to providing benefits to vulnerable communities in the target areas, the project will also
serve to increase the capacity of government agencies to integrate climate change adaptation
considerations into water supply planning and policy processes. As such. the delivery of benefits
to vulnerable communities within and beyond the project target sites will be sustained.

1. Economic Benefits

The project will provide economic benefits to a wide range of beneficiaries due to the structural
nature of the technical facilities required and the water produced using sustainable energy.
Employment will be the highest during the construction phase and then be minimal immediately
thereafter. Incidental employment will accrue as the increased and adapted water availability
starts to impact activities in the community.

In terms of paradigm shifts, the current practise is that the rural communities largely consist of the
less economic active people since the more active people move temporary move to towns to find
jobs. Therefore, the communities consist largely of women, children and the elderly who are also
expected to raise their grandchildren. Hence, it is safe to state that the economic benefits will
impact most on the vulnerable communities.

To put “lower water tariffs” in perspective at off-grid schemes, water vendors are buying water at
water supply points in 20 litre containers at the prevailing water tariff of circa USD 0.8/m? (USD
0.0008/litre), transport water by road to the off-grid communities with bad quality water and resell
at circa USD 1.6 per 20 litre (USD 0.08/litre). Therefore, the tariff to the end user is increased by
a magnitude of 100. Based on current cost of water from desalination plants, the cost recovery
water tariff from these planned off-grid plants will be in the order of USD 0.003/litre versus the
USD 0.08/l which is the present going water tariff from water vendors.

At present, the bulk water tariff (Namibia Water Corporation Limited, 2017) for the 2 communities
is as follows (based on N$13 = 1 USD):

e Grunau - USD 1.08/m?
e Bethanie - USD 0.91/m?

The project will have an economic, social and environmental impact at these sites in the future
and to wherever this technology approach will be rolled out to rural areas which are currently not
served with a water supply scheme. If this project is tested successfully, it will open opportunities
at other settlements in Namibia which are currently deprived from sufficient quantities of good
guality water.
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The investment into the facilities (water and electricity) has a high impact on the country but will
impact the communities during construction and beyond. The outcome of the project will also
improve food security and have associated health benefits resulting in increased general health
and self-esteem particularly for females.

e Employment — Low Impact
¢ Investment — High Impact

Since the purpose of this project is to set up pilot plants to test the financial, environmental and
social feasibility of supplying water with an improved quality and at reduced costs, specific
economic benefits for specific communities have not been assessed. However, it can be
concluded with certainty that the following economic benefits will result from this project if rolled
out on a national basis:

¢ Reduced medical expenses due to improved health

¢ Increase in overall revenues because of additional employment opportunities

¢ Reduction in urbanisation with associated reduction in cost to local governments as a result

¢ Increase economic activities in community e.g. production of subsistence food production
and high value crops

¢ Improvement of national economy by reducing costs of services (water and power) to
vulnerable communities.

2. Social benefits

The social benefits of the project will be realised by improving health, saving lives, improving
livelihoods and building community cohesion through the supply of improved water quality and
guantity and reduced cost to vulnerable communities, fostering the participation of women in the
value chain of water supply and other social activities in the vulnerable communities.

Other important social benefits of the project will result from the capacity building and knowledge
generating activities, which are designed to facilitate the meaningful participation of beneficiary
communities and vulnerable groups. This participatory approach will encourage a sense of
ownership, supporting the sustainability of project interventions, and strengthening community
cohesion, the empowerment of women and gender equity.

The project will deliver social benefits to vulnerable communities and groups, officials and other
public stakeholders, fostering community resilience to the impacts of climate variability and
change. It may also result in introducing climate-resilient crops and climate-smart farming
techniques on a subsistence scale not necessary by using treated water but untreated water
available in the area.

Capacity building activities will focus on working with communities, local and traditional authorities
to explore and identify a range of adaptation options and strategies, focusing on improving the
effective and efficient use of water.

Gender equity will be fostered by the inclusion of a Gender and Social Expert in the Component
4 team with Project training and capacity building activities that will help to ensure meaningful
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opportunities for women and other vulnerable groups participation in project planning,
implementation and community decision making structures.

A recent and reliable source for gender-disaggregated data and socio-economic data on potential
beneficiaries could not be found and therefore the Gender and Social Expert will gather this data
for each specific site and include it in their output.

* Income — Medium Impact
*  Health — High Impact
*  Education — Medium Impact

3. Environmental benefits

The project will deliver a range of environmental benefits. These will include reducing adverse
impacts associated with poor and inappropriate use of water. The project will result in improved
resilience of vulnerable communities and groups to climate change impact e.g. increase in
scarcity of water and/or decrease in water quality of existing water sources. In addition to providing
benefits to vulnerable communities in the target areas, the project will also serve to increase the
capacity of government agencies to integrate climate change adaptation considerations into
municipal planning and policy processes and in so doing, to sustain the delivery of benefits to
vulnerable communities within and beyond the project target sites.

However, it is believed that the most significant impact will be as a result that the following will not
be required because of this project: additional generation of electricity, expansion of the national
electricity grid, manufacturing and construction of water supply infrastructure to connect to the
current water supply grid. It is estimated that the CO, not emitted from conventional generation
would be approximately 0.9 kg/m?® of water (Zhou et al 2009). This will inevitably reduce the carbon
print required if connections to the national electricity and regional water supply grid would be
required.

+  Water source increase — High Impact
*  GHG mitigation — High Impact
+  Safe water — High Impact
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C. Cost effectiveness

1. Cost effectiveness of the concept

Part |, Section A, Paragraph 4.2 states that supplying small communities with good quality water
over long distances is not economically viable, and that an alternative to importing water is to
improve the quality of the locally available water. The project proposes to establish how to
effectively and efficiently improve the quality of local groundwater by means of desalination.

For the two sites selected for this project the above statement can be confirmed simply by
comparing the capital cost of establishing infrastructure to import water to the capital cost of
establishing desalination plants at the sites.

The closest sustainable good quality water source to Bethanie is the Naute Dam (the Neckartal
Dam at 67 km from Bethanie is still under construction). In the case of Griinau it is the Orange
River. The capital costs of establishing the required infrastructure to supply the two sites from
those sources are summarised in Table 21 below.

Table 18: Capital cost of supply alternatives

Site Alternative supply option Capital cost (USD)

Bethanie Water from Naute Dam Water Treatment Plant 7.2 million
(WTP)

New scheme Naute-Bethanie to pump treated
water from the WTP to Bethanie includes an
offtake structure, 106 km pipeline, three pump
stations, three balancing reservoirs,
powerline/other power source for booster pump
stations.

Grinau Water from the Orange River to Griinau 9.6 million

New scheme Aussenkehr-Griinau to pump treated
water from a WTP to Grinau with offtake structure,
a new 126 km pipeline, four booster stations, four
balancing reservoirs; powerline/other power source
for booster stations

Compared to the total amount of less than USD 5 million required to establish, test and improve
the two pilot desalination plants plus power supply systems and to run them for two years, the
capital cost to import water to the two sites amounts to USD 16.8 million. There is no doubt that
the long-established principle that using local water first is more cost-effective than importing
water remains valid, even if the local water needs to be desalinated.

The water supply concept to be piloted by the project is thus cost-effective.
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2. Sustainability of the project
From a sustainability point of view, a few aspects need to be considered:

» lrrespective of whether local groundwater is desalinated or good quality water is imported,
the water supply schemes will be owned, managed operated and maintained by NamWater,
the national bulk water supplier. NamWater has legal agreements with all bulk water
customers, and thus cannot unilaterally decide to abandon the schemes and stop supplying
water.

*+ The cost to produce desalinated water can only be estimated at this stage, but it will be
considerably higher than the present cost of producing poor quality water. This does not mean
that the water tariff will be set at an unaffordable level, thereby making the desalination
schemes non-sustainable. Cross-subsidisation of bulk water tariffs has been widely applied
by NamWater; in 2012 for example 36% of all villages and 77% of all settlements were
subsidised, with the subsidy ranging from 41% to 70% of the cost of water supply in the case
of villages (NMA, 2014).

»  Since that time the Water Regulator has been established in terms of Section 11 of the Water
Resources Management Act, 2013, who will in future determine bulk water tariffs. Section 12
(4) (b) of the said Act requires that fees and charges for water supply must be effected in
accordance with norms and standards prescribed in the national water pricing policy (to be
prescribed by the Minister responsible for water affairs) and with due consideration to
harmonising consumer expectations and without compromising the financial viability of
service providers.

* It can thus be concluded that future bulk water tariffs at Bethanie and Grunau will be set at a
level that is affordable to the consumers and that any shortfall on cost recovery at these water
schemes by NamWater will be recovered by means of over-recovery at large water schemes
serving more affluent municipalities elsewhere in the country.

3. Explanation of scope and approach

Piloting of desalination has been carried out on micro and very small scale, as is described in
Part Il, Section F.

The first objective of this project is to acquire knowledge and skills pertaining to desalination plants
powered by hybrid renewable energy plants that are of a capacity suitable to provide typical rural
communities with water. This can only be done by constructing, operating and maintaining such
a scheme.

It was considered essential to pilot two plants in a rural setting, one of which could be regarded
as “very small” and the other as “small”, with their desalination capacities differing by an order of
magnitude. This would allow the opportunity to establish whether plant size affected aspects such
as operation, management and maintenance requirements, the unit cost of water produced; the
involvement of beneficiaries; and the interest of stakeholders.

The project proposes a period of two years for running the pilot plants. This is regarded as a
practical piloting period to collect information on aspects such as performance and maintenance
requirements, for training of staff, for sensitizing the communities, and to get the plants optimised

59



for demonstration to stakeholders in the water sector and to disseminate information to
stakeholders. A shorter period would not suffice, while a longer period would not provide much
more useful information.

4. Other possible interventions

There are other possible interventions that could have taken place to help adapt and build
resilience in the water supply sector. One of the most important of such interventions could be to
carry out a project aimed at establishing water demand management in towns throughout the
country.

However, the need of disadvantaged and vulnerable people in rural communities who are
supplied with water of an unacceptable quality is regarded to be higher than that of people in
towns who have a sufficient supply of good quality water who will from time to time be subjected
to water restrictions.
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D. Sustainable development strategies

The proposed project is consistent with several national policies, strategies and undertakings
pertaining to climate change, development and environmental management in Namibia, including:

1. Vision 2030

In 2004 the government launched Namibia’s Vision 2030 which provides the overarching
framework for the development of Namibia with the main goals of improving the quality of life of
its people and achieving the status of a developed country by the year 2030.

Water resources development will significantly contribute to the achievement of the Vision 2030
goals and in this respect, will provide the framework for the water sector policy and strategy goals
and objectives. The overarching goals for the water sector are fully aligned to meeting the
Sustainable Development Goals and the sub-regional goals articulated in the SADC protocol.

2. Fifth National Development Plan (NDP5)

NDP5 identifies the need to continue uplifting the citizens, as well as the importance of water and
energy in that quest. It also identifies that the water sector is at particular risk.

Rural communities, especially rural youth and women, are the most vulnerable groups of society.
Water is an enabler and improvement to rural communities via service delivery goes a long way
in providing transformation. Enablers identified are:

«  Water resources

*  Energy resources

»  Electrification

* Rural development centres

»  Private sector investment in the rural community and products
«  Agriculture

3. Water Supply and Sanitation Policy (WASSP)
The WASSP (2008) policy has four main components:

« Essential water supply and sanitation services should be available to all Namibians, at an
affordable cost.

« Provision of water and sanitation services should be based on community participation,
mutual responsibility between government and the beneficiaries, and by outsourcing services
under the supervision of government.

+ Communities have the right to decide what water and sanitation services are acceptable to
them, and they should pay towards their cost at increasing rates above basic needs.

« Efficient utilization of water, and environmentally sustainable development of sanitation
services, should be pursued.
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The objective for water supply is to develop reliable and accessible sources of safe water, with
sufficient capacity, on a sustainable basis, to serve all in Namibia, at an affordable cost.

4. Integrated Water Resources Management

The Integrated Water Resources Management Plan (IWRMP, 2014) for Namibia is based on “a
process that promotes the co-ordinated development, management and use of water, land and
related natural resources to optimize the resultant economic, social and environmental welfare in
an equitable manner without compromising the sustainability of vital ecosystems”. The overall
long-term goal of IWRM in Namibia is to achieve a sustainable water resources management
regime contributing to social equity, economic efficiency and environmental sustainability. In
adopting IWRM, Namibia recognises that water is a key national asset.

5. Energy White Paper

The Namibian White Paper on Energy Policy (1998) stipulates 6 goals for the energy sector in
Namibia; namely effective governance, security and supply, social upliftment, investment and
growth economic competitiveness and efficiency, and sustainability.

For the electricity sector, it states that the country should implement a variety of generation
methods, including renewable energy technologies, to make appropriate use of the natural
resource base.

Energy from renewable sources (excluding hydropower) was targeted to reach 10% of the
national generating capacity by 2012. This has since been surpassed, reaching approximately
23% as of June 2017.

6. Poverty Reduction Strategy

The Poverty Reduction Strategy (PRS) for Namibia, published in 1998, identified six structural
problems that make poverty reduction difficult and which exacerbate vulnerabilities to climate
change as well as limit adaptive capacity of Namibians. These problems included:

» a highly skewed distribution of income

« aweak agricultural resource base, characterized by limited and highly variable annual rainfall
as well as sandy soils with low fertility

« a high population growth rate and the resulting pressure this puts on scarce resources such
as water; as one of the strategies, the PRS considers new ways of using water more
efficiently to be important

Poverty is taken seriously and is mainstreamed throughout all Namibian policies going forward.
The latest being the NDP 5 (Ministry of Economic Planning, 2017).
7. UN Framework Convention on Climate Change

Namibia became a signatory to this international convention in 1998. Namibia is a non-Annex 1
country under the UNFCCC classification of developed and developing nations, and therefore
does not have binding carbon dioxide emission limits. Nevertheless, the pollution produced by
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generating electricity by conventional methods (i.e. fired by coal or diesel) is still a factor, therefore
investments in energy technologies must consider this impact on the environment.

8. Vulnerability and Adaptation Assessment — Second National Communication to the
UNFCCC (2008)

Namibia’s Second National Communication to the UNFCCC (2008) notes that small towns have
little capacity to cope with in-migration from the surrounding rural areas, because they have
limited economic opportunities. The desired ‘balanced’ urbanisation as described in Vision 2030
is difficult to achieve because of high levels of unemployment in small towns, and the exodus of
people from rural areas takes them more to the capital city or a few selected large towns where
there are more readily accessible economic opportunities.

Importantly, the Second Communication suggested increasing the exercise of the best technical
options available at any given time. This could include financing for targeted options which are
deemed critically important to improve adaptive capacity.

9. Vulnerability and Adaptation Assessment - Namibia’s Third National Communication
to the UNFCCC (2015)

Country-wide increased water demand is expected as the population, industry, mining, agriculture
and other sectors grow. The Third National Communication confirms that, on top of this, climate
change is likely to limit the availability of water in the country, and recognises that poverty is an
important driver in the sensitivity of people to climate change and their adaptive capacity to cope
with it.

Poor people are usually marginalized in various ways (socially, economically, culturally, politically
and institutionally), and have relatively lower access to essential resources such as crops, bought
food, and health support. For the poor generally, climate change is superimposed on their existing
vulnerabilities. For example, people living with HIV/AIDS will be made more vulnerable by water
shortages, or by having to use poor quality water.

The Third National Communication also notes that water scarcity may trigger increases in the
cost of water and sanitation provision. This will be most keenly felt by poorer sectors of the
population, such as those living in informal settlements that will have to spend an even larger part
of their income on water supply and sanitation services.

There are certain socio-economic and demographic groups which particularly exhibit vulnerability
in the face of climate change. These include women and female heads of household, children
and the elderly, the chronically sick and indigenous people. They also typically have low adaptive
capacity through high levels of dependence on others for their survival, including their food
security, mobility, and access to information. Together these factors tend to render these groups
more vulnerable when exposed to climate change.
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10. National Climate Change Policy(NCCP) and Climate Change Strategy and Action Plan

Namibia’s policy framework to enable adaptation is formalised through the National Climate
Change Policy of 2011. It mandates that sectoral climate change strategies be devised to address
issues such as sustainable access to water, food security, agriculture, biodiversity and ecosystem
services, health, fisheries and marine resources, infrastructure, sustainable energy and low
carbon development. It also directs that activities be undertaken to ensure that the necessary
elements needed to drive effective climate action are developed, for example with respect to
education, training, institutional strengthening, policy and legislative development, disaster
reduction and risk management, research, technology advancement, public awareness and
access to information, international cooperation and financial resource mobilisation.

The Ministry of Environment and Tourism (MET) has developed, using an extensive stakeholder
consultative process, a Climate Change Strategy and Action Plan for the period from 2013 to
2020, to implement the NCCP. The Plan is organised around the three key areas of adaptation,
mitigation and cross-cutting issues.

Adaptation is addressed through four themes:

»  Food security and sustainable biological resource base;
»  Sustainable water resources base;

*  Human health and well-being; and

* Infrastructure development.

The Plan identifies the need to maximise government financing instruments at the national and
local levels; leverage private sector investment; and access scaled-up, new and additional
(external) financial resources.

Table 19: National Climate Change Strategy Aims and Objectives (Adapted)

Strategic Aim

Targets

Activity

Further improve the overall
climate change
understanding and related
policy responses in the water
resources sector.

Understanding of climate
change policy responses on
the water sector is
maintained and improved.

Improve water planning
and related decision-
making processes to
better manage climate
change risk and
uncertainty.

Strategies for harvesting and
capturing water during the
rainy season are well
formulated and implemented,
and guidelines for more
efficient water use by sectors,
households and individuals
are provided.

Water infrastructure and
facilities such as earth dams
etc. constructed and
optimizing the existing water
facility and access.

Identify and enhance
positive outcomes from
impacts of climate change
Explore other water
sources or water
infrastructure/innovative
water storage of rain
water, construction of
dams, and maintain the
water infrastructure
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Strategic Aim

Targets

Activity

Improve access to sanitation
and safe drinking water for
all, particularly in flood-prone
areas.

On-going improvement of
sanitation done in conjunction
with sanitation policy and
strategy —more than half of
the population in all towns
have access to sanitation.

Reduce pollution of water
sources e.g. prepare
against water
contamination (chemicals)
e.g. industries, irrigation
schemes due to flooding.

Support institutional and
human capacity building in
integrated water resource
management and use.

On-going efforts of
supporting institutional and
human capacity built e.g.
MSc in IWRM.

Promote stakeholder
meetings to share
experiences on water use
and management
Improve water
governance and increase
collaboration amongst
various water sectors —
water supply and
sanitation, irrigation and
ecosystem maintenance

Establish, improve and
enforce standards for
infrastructure development
and develop infrastructure
that is more resilient to
climate events.

By 2018, national strategy is
developed and improved to
guide the infrastructure
development Climate change
issues are integrated into all
development planning and
infrastructure development
Infrastructure development
standards are established,
updated based on the needs
by 2018.

Develop a climate change
infrastructure risk
preparedness plan and
risk reduction measures
to increase resilience in
all sectors

Develop the national
strategy and guidelines
for infrastructure (all
infrastructures)
development

Encourage and integrate
climate change risks in
the design and
implementation of
infrastructure
development plans
Impose penalties against
non-compliance to
infrastructure spatial
planning and
development regulations
and laws

Rehabilitate and improve
existing infrastructure in
areas where extreme
events are predicted to
cause damage or
destruction to
infrastructure
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Strategic Aim

Targets

Activity

Promote and develop
renewable energies at all
levels to reduce GHG.

Renewable energy sources
explored and promoted.

Promote, invest in
renewable energy
sources (e.g. solar water
heating technologies)
Explore and undertake
further feasibility studies,
building on previous
studies, of renewable
energy sources to
harness energies in
potential areas (e.g. wind,
solar, biogas, etc)

Empower both men and
women to participate
meaningfully in the planning,
testing and roll out of
adaptation activities in all
areas.

Have a meaningful
participation of both men and
women in climate change
planning and decision
making.

Facilitate women’s
participation in climate
change decision making
at both local and national
level

Advocate for equal
participation of vulnerable
groups in the
implementation of climate
change adaptation and
mitigation activities
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E. National technical standards

1. International protocols and agreements

Namibia is signatory to several international conventions that deal with the sustainable
utilisation of natural resources and protection of the environment. These conventions also
consider sustainable livelihoods of the most vulnerable groups in communities, particularly
women and children. The main international conventions, protocols and treaties relevant to
environmental management are as follows:

Table 20: International conventions, protocols and agreements ratified by Namibia
International protocols and agreements Status
1. United Nations Convention on Biological Diversity -
(UNCBD) Ratified
2. Biosafety (Cartagena Protocol) Ratified
3. United Nations Convention to Combat Desertification Ratified
(UNCCD)
4. United Nations Convention on Climate Change Ratified
(UNFCCCQC)
5. Paris Agreement on Climate Change Ratified
6. Vienna Convection for the Protection of Ozone Layer Ratified
7. Montreal Protocol on Substances that Deplete Ozone -
Layer Ratified
8. Stockholm Convention on Organic Pollutants Acceded to convention

2. National legislation and procedures

Project implementation will also be executed in line with the

legislative framework and

procedures as depicted in Table 24.

Table 21: Compliance with legislative framework

Act, policy, or plan

Compliance

Environmental
Management Act, 2007
(Act No. 7 of 2007)

To comply with Namibia’s Environmental Management Act (2007)
and Regulations (2012), the project will be the subject of an
Environmental Impact Assessment during the planning and
design phase. Components that are mandatory under the Act
include public participation to address public concerns, and
compilation of an Environmental Management Plan to ensure that
mitigatory recommendations are carried out. According to the Act,
the project will not be allowed to proceed without an
Environmental Clearance Certificate issued by the Directorate of
Environmental Affairs, Ministry of Environment and Tourism. This
is not a risk to the project, since the Ministry has endorsed this
project proposal.

National Policy on
Climate = Change for
Namibia (2001)

The project is consistent with the National policy on climate
change objectives that deal with reduction of climate change
impacts on key sectors and vulnerable communities and
integration of climate change issues (adaptation and mitigation)
into sectoral policies, and national development.

67




Act, policy, or plan

Compliance

National Drought Policy
(under review)

The proposed project objectives are aligned to the following
objective of the Policy:
» Ensure the continuous supply of potable water to communities

Water Resources
Management Act, 2013
(Act No. 11 of 2013)

* The project will not require new boreholes to be drilled for
abstraction of groundwater

» The boreholes will be utilised sustainably

* The water produced from the desalination plant will comply
with the water quality standards

NDP5

The project aligns with:

» The strategy to “Improve management of existing water
sources” by addressing water quality

» The indicated outcome of improved access to safe drinking
water for human consumption

3. Compliance with the Environmental and Social Policy of the AF

Compliance of the project with the Environmental and Social Policy of the Adaptation Fund
during project execution is described in Table 24 below.

Table 22: Compliance with the AF Environmental and Social Policy

Adaptation Fund Environmental and Social Policy (Revised March 2016)

Stipulation

How addressed in this project

Project category

+ A preliminary Environmental, Social and Gender (ESG)
assessment places this project in Category B (projects with
potential adverse impacts that are less adverse than Category
A, because for example they are fewer in nhumber, smaller in
scale, less widespread, reversible or easily mitigated).

* A proper screening exercise will be undertaken to confirm this
categorisation during Components 1 & 2 as per the
Environmental Management Act, 2007.

Social risk identification

Social risks have been identified and assessed in an open and

transparent manner with appropriate consultation:

+ ESG scoping has been completed at the proposed project sites
taking into account the Environmental Regulations.

» To comply with the Environmental Management Act, 2007 and
Regulations (2012), the project will be the subject of an
Environmental Impact Assessment during the design phase.
Components that are mandatory under the Act include areas
already undertaken and that will be expanded for the EIA such
as public participation to address public concerns, and
compilation of an Environmental Management Plan.

+ The ESMPs attached to this proposal as Annexures 6 and 7
will form basis of this to ensure that mitigatory
recommendations are carried out.

» In terms of the Act, the project will not be allowed to proceed
without an Environmental Clearance Certificate issued by the
Directorate of Environmental Affairs, Ministry of Environment
and Tourism.
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Adaptation Fund Environmental and Social Policy (Revised March 2016)

Stipulation

How addressed in this project

« Afull EIA will be undertaken in the planning and design phase,
in full compliance with Namibia’s Environmental Management
Act, 2007.

The scope of environmental
and social assessment

The scope of the environmental and social assessment will be

commensurate with the scope and severity of potential risks.

+ The ESMG scoping exercise has been completed for all sites,
which included public participation to address public concerns.

+ The ESMPs in Annexures 6 and 7 have been compiled.

» The scope of the EIA assessment will be determined during the
Scoping Phase of the EIA.

Environmental and social
management

The project provides adequate opportunities for the informed
participation of all stakeholders in the formulation and
implementation of projects.

+ Participatory meetings with stakeholders and beneficiaries
have taken place. Please refer to Social stakeholder
engagement reports in Annexures 4 and 5.

» Project Component 6 includes community engagement and
consultations.

» Project Components 6 and 7 provide for sensitization of,
information sharing with and knowledge dissemination to the
communities.

Compliance with legislation

The project will comply compliance with all applicable domestic

and international laws.

* The EIA to be undertaken in the planning and design phase will
comply with Namibia’s Environmental Management Act (EMA)
(2007).

» International commitments made by Namibia, such as to the
UNFCCC or the Convention on Biological Diversity, will be
addressed and met through the EIA.

« There are no other international laws relevant to this proposed
development.

Access and Equity

The project is designed to provide fair and equitable access to
benefits in a manner that is inclusive and does not impede access
to basic health services, clean water and sanitation, energy,
education, housing, safe and decent working conditions, and land
rights. Projects should not exacerbate existing inequities,
particularly with respect to marginalized or vulnerable groups.

« The water provided by the project will be distributed through
the normal system managed by the relevant Village Councils.
No residents will be denied access to the service that is
provided.

» All consumers served by the project will be subject to the tariff
system managed by the relevant Village Council or Regional
Council. This follows a ‘rising scale’, where a minimum amount
adequate for health and sanitation is provided at a basic fee.
Consumers who use more (according to set thresholds) pay for
the water at higher rates. This is part of the demand
management system which seeks to provide a minimum
amount of water for basic needs at an affordable fee, while
curbing excessive use with higher fees.

69




Adaptation Fund Environmental and Social Policy (Revised March 2016)

Stipulation

How addressed in this project

Marginalized and Vulnerable
Groups

The nature of the project is such that there will be no adverse
impacts on marginalized and vulnerable groups, or on any other

group.

Human Rights

To respect and where applicable promote international human
rights is a standing principle which underlies Namibia’s
Constitution, Vision 2030 and the Environmental Management
Act. The project specifically supports the right to have access to
sufficient quantities of good quality water for human consumption.

Gender Equity and Women’s
Empowerment

* The social component of the EIA will determine the prevailing
situation with respect to gender equity in the local populations.

+ The ESMG / ESMP addresses issues to ensure that gender
equity is achieved.

* The ESMG/ESMP also defines the role of local communities
and other concerned civil society stakeholder with
consideration to gender issues.

Core Labour Rights

* The EIA will ensure that any relevant principles of the ILO are
adhered to.

» Engagement of local labour is addressed in the Social
Stakeholder Engagement Reports in Annexures 4 and 5.

Indigenous Peoples

+ The ESMG Scoping exercise has not categorized people as
indigenous and non-indigenous. However, most of the
beneficiaries can be regarded as indigenous, depending on
how far back in history the cut-off for indigenousness lies. The
original inhabitants of Namibia were the San, but nobody of this
group was identified at the project sites.

» lrrespectively, Government policy dictates that the rights of
indigenous people be considered when considering actions
that affect communities.

Involuntary Resettlement

No resettlement will take place because of the project due to the
brownfield nature of the chosen project sites.

Protection of Natural Habitats

+ The ESMG Scoping exercise has not identified any potential
impact on critical natural habitats because of the project.

» The project will be implemented on brownfield sites.

* The EIA however will ensure that the projects do not impact
any critical natural habitats.

Please also refer to Section 2 and 3 of the ESMPs in Annexures 6
and 7.

Conservation of
Diversity

Biological

* The Scoping exercise has not identified any impact on natural
habitats because of the project.

* The Project occurs on brownfield sites.

* The EIA will ensure that there will be no significant impacts on
biodiversity.

* The EIA recommendations will also address preventing the
introduction of invasive species.

Climate change and drivers of
climate change

* The project is designed to increase resilience of communities
to the effects of climate change.
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Adaptation Fund Environmental and Social Policy (Revised March 2016)

Resource Efficiency

Stipulation How addressed in this project
The project will help to decrease greenhouse gas emissions,
by adopting solar and wind energy generation.
Pollution  Prevention and The project is designed to utilise sustainable renewable energy

Modern commercially available equipment will be used in the
project, and energy efficiency will be the norm going forward.
The use of renewable energy will cut down on pollution from
fossil based energy sources.

The ESMG scoping exercise has identified the “brine” as the
only waste product. The project provides for construction of
plastic lined brine evaporation ponds. Environmentally friendly
disposal or use of the precipitated salts will be addressed in the
full EIA.

The EIA will also address any waste and pollution matters
pertaining to the construction phase.

The concept design provides for recirculation of water from the
pre-filtration units.

Public Health

The project has no potential negative impacts on public health.
As shown during the ESMG scoping exercise, communities
have suffered detrimental effects from using the current water
sources.

The project is aimed at treating water of poor chemical quality
to comply with the quality standards prescribed for human
consumption; the project will thus be beneficial to the health of
the project communities.

Brine disposal ponds will be fenced to prevent access to people
and especially to children who may be attracted by the water.
This aspect will also be addressed during Component 4 of the
project, i.e. sensitisation of beneficiaries and stakeholders.

Physical and Cultural

Heritage

The project will be carried out on brownfield sites.
Stakeholder engagement has not identified any heritage
aspects that require consideration.

The EIA will also address prevention of potential harm to
heritage sites that may be identified.

Lands and Soil Conservation

The Scoping exercise has not identified any potential impact on
natural habitats because of the project.

The Project occurs on brownfield sites.

No new access routes or roads will be developed.

The EIA will ensure that land degradation is prevented and that
ecosystem services are not jeopardised.

Environmental and Social
Management System

The Scoping exercise has prepared appropriate ESMG /
ESMP’s to guide the project.

The EIA will enhance the Environmental Management Plan
(ESMP /ESMG'’s) as per the requirements of the EMA and AF,
by recommending measures to minimise or prevent possible
environmental and social risks of the project.

Environmental and Social
Policy Delivery Process and
screening of Environmental
and Social Risks.

A preliminary ESG assessment (Annexures 3 and 4) places
this project in Category B.

It is anticipated that this will be confirmed during the screening
process at the first stage of the EIA.
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Stipulation How addressed in this project
Environmental and Social A full EIA has not yet been done on the project, because the
Assessment time to develop the proposal has been inadequate for that

process. Therefore, an agreement setting out the terms and
schedule for the EIA will be made as soon as the project is
approved.

The full outcome of the EIA and its recommendations in the
EMP will be communicated to the Fund upon completion of the
EIA.

The EIA will address the three main issues identified in the
Fund’s Environmental and Social Policy, namely (i) all potential
direct, indirect, transboundary, and cumulative impacts and
risks that could result from the proposed project (ii) alternatives
to the project; and (iii) possible measures to avoid, minimize,
or mitigate environmental and social risks of the proposed
project.

Please also refer to Section 2 and 3 of ESMP and the Social
Stakeholder Engagement Reports.

Environmental and Social
Management Plan

An EMP will be compiled, to fulfil the requirements of both
Namibia’s Environmental Management Act and the Fund’s
Environmental and Social Policy.

A commitment to implementing the EMP will be made upon
completion of the report.

Monitoring, Reporting, and
Evaluation

The activities and outcomes of the EMP will be reported in the
required project performance reports.

 Public Disclosure and
Consultation

A mandatory part of an EIA in Namibia is public consultation,
including identification of Interested and Affected Parties, a
process that allows them the opportunity to comment on and
address issues of concern in the project, and reporting back to
them on how the issues are addressed.

Public disclosure of the outcome and recommendations of the
ElA is also legally required.

These aspects will need to be covered in the EIA process, to
receive Environmental Clearance for the project.

Please also refer to the Stakeholder Consultation and
Disclosure Plan Annexure 3.

» Grievance Mechanism

The NIE and the EE have grievance procedures in place
(Please refer to Annexure 8), which will be implemented.
Further, the government authority for overseeing EIAs and
environmental issues is the Directorate of Environmental
Affairs (DEA), in the Ministry of Environment and Tourism.
There is an appeal procedure set out in the EMA that allows
complaints about an EIA to be heard by the Environmental
Commissioner.

Parties who feel aggrieved by a project or the response from
the DEA, may also take complaints to the Office of the
Ombudsman.
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F. Duplication with other funding sources

The concept and application of desalination is not new to Namibia, since as far back as 1897
a seawater evaporation and condensation plant using coal as the energy source was put into
operation at LUderitz. Currently the largest desalination plant in Namibia is situated
approximately 30 km north of Swakopmund. It applies RO with pre-filtration, belongs to Areva
Resources Namibia, has the capacity to produce 20 million m? of product water per annum
and is operated and maintained by Aveng Water Treatment Namibia.

However, no information could be found on any operational small-scale desalination plants
that successfully supply potable water to rural communities in Namibia. No examples at all
could be identified of wind-driven or hybrid solar and wind-driven desalination plants.

Two experiments with desalination in rural areas have been carried out:

a) Two projects were executed and completed in 2010 within the framework of a German-
Namibian research project called CuveWaters. Under the project five different solar-
driven desalination technologies were tested on a micro-scale at Amarika and Akutsima
in the Omusati Region, with capacities of up to 3 m® of water per day. The project found
that the membrane technology was effective and recommended that upscaled piloting
should be carried out. The commercial viability of upscaled versions of these plants still
has to be proved.

b) NamWater in 2010 procured two small low-pressure RO plants on rental basis from Pall
International Company to experiment with desalination at rural water supply schemes
situated at Epukiro Post 3 and Bethanie. The power source was electricity from the
national grid. The tests were successful and supplied information that could be applied in
full-scale piloting.

Finally, to the knowledge of the EE and the NIE there are no known small-scale pilot
desalination projects currently being carried out in Namibia or envisaged for execution in the
near future. Also, no information could be found that any Government authority, with or without
donor assistance, or any NGO plans to soon install small-scale desalination plants to supply
rural communities with water.
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G. Learning and knowledge management

This is a pilot project that will be used to test the effectiveness of the technology and to address
problems that may be encountered in implementation and further roll-out to other sites in the
country. It is therefore important that the process is fully documented, to provide guidelines
and instructions for further implementation.

The project will develop infrastructure to provide the necessary adaptive access to water and
its associated direct benefits. The non-infrastructural components of the project are also
specifically geared to provide increased knowledge and skills to increase resiliency at all levels
of the project interaction.

The project will contribute to learning and knowledge management through the outputs
following outputs and actions described below.

1. Outputs and actions

1.1 Strengthened institutional capacity to reduce risks associated with climate-induced
socioeconomic and environmental losses

This action will provide state and non-state entities with the knowledge needed to guide current
and future risk management to further enhance climate change strategies and national laws
and policies. Lessons learnt will be invaluable as the empirical and qualitative information
captured will improve the management and co-ordination of responses thus benefiting the
livelihoods of rural communities and the nation at large especially where water and energy
resources management / development is concerned.

Dissemination: Site visits, training and informal sessions, local media and social media.

1.2 Strengthened awareness and ownership of adaptation and climate risk reduction
processes at the local level

The communities impacted directly benefit from tangible actions that show how even with
worsening climatic conditions, they can adapt to it and value their resources while developing
others. These communities will be good ambassadors when further replication and roll-out is
required to become more national and new normal.

Dissemination: Site visits, training and informal sessions along with social media and radio
in the local languages

1.3 Climate change priorities are integrated into national development strategy

Current policy decisions (Intended Nationally Determined Contribution (INDC), 2015; Water
Resources Management Act, 2013; Namibia Third National Communication to the United
Nations Framework Convention on Climate Change, 2015; National Climate Change Strategy
& Action Plan 2013 - 2020, 2013; Namibia's 5th National Development Plan, 2017) can now
be compared with tangible results to see how they have fared at local level action for
adaptation or modification into future climate change strategies along with reviews of
vulnerability assessments.

Dissemination:  Site visits, Training sessions and local Media.
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1.4 Improvement of technical abilities and skills of the officials responsible for the water
schemes

Although underestimated by many, the acceptance of new methods and technologies by not
only communities but by change makers and implementers can be a risk if not manged
effectively. The availability of “touch and feel” created by practical examples existing thus
provides that confidence required to then go on and develop progressive actions in the future.
This therefore is the background to ensuring that officials are well trained and knowledgeable
around the technologies employed to help adapt to climate change. Every opportunity must
also be used to ensure the communities feel involved.

Dissemination: Site visits, Training and informal sessions and local Media along with social
media

1.5 Introduction of desalination as an acceptable and proven technology

This is abroad action that will impact from individuals all the way up to policy makers and will
be handled via effective collection and dissemination of the data gathered throughout the
process.

Dissemination: Community meetings, Media - local along with social media
1.6 Acceptance of desalinated water by the communities

This is desired as an outcome but must be managed well with close interaction with the
community.

Dissemination: Site visits, informal sessions and local Media supported by local radio and
social media

1.7 Operation of the pilot plant, including data analysis

The availability of “touch and feel” created by practical examples existing once again provides
that confidence required to then go on and develop progressive actions in the future. Every
opportunity must also be used to ensure the communities feel involved.

Dissemination:  Site visits, training and informal sessions and appropriate exposure via local
and social media.

2. Components
The components geared to fulfilling this are described below.

2.1 Component 3: Testing and commissioning of plants at Bethanie and Griinau; and
training of staff and students

Training of dedicated persons to capably manage and operate Components 1 and 2 through
the development and pilot phase operations with a view for sustainable operations.
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Table 23: Component 3 outcomes

Project outcome

AF Desired outcome

Improving and increasing

the technical and social
abilities of persons
responsible  for  water
management and
delivery.

Readiness to incept
piloting.

Operation and
maintenance can be

effectively done.

Staff and future interested
parties have source to
refer to in need

Outcome 2:

Strengthened institutional capacity to reduce risks
associated with climate-induced socio-economic and
environmental losses.

Outcome 6:
Diversified and strengthened livelihoods and sources of
income for vulnerable people in targeted areas.

Figure 8: Training Loop - knowledge informed by feedback

2.2 Component 6: Sensitise beneficiaries and local stakeholders stakeholders at Bethanie

and Griinau

Sensitisation activities to provide information and knowledge sharing to stakeholders on
desalinated water impacts and benefits towards increasing their adaptive capacity to the
impacts of climate change.

Accrued benefits will align with national development plans (NDP5) increasing youth and
gender empowerment and increased participation.

Table 24:

Component 6 outcomes
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* Increased number of persons in the | Outcome 2:
affected communities accepting | Strengthened institutional capacity to reduce risks
desalinated water. associated with climate-induced socioeconomic and

+ Sustainable water demand | environmental losses.
understanding in the use of
desalinated water. Outcome 3:

+ Strengthened awareness and | Strengthened awareness and ownership of adaptation
ownership of adaptation and | and climate risk reduction processes at local level.
climate risk reduction processes at
local level.

+ Strengthened institutional capacity
to reduce risks associated with
climate-induced socioeconomic
and environmental losses

* Increased understanding of the
effect of climate change on water
supply and thus the ability to adapt
to the changes and the types of
adaptation needs and options
needed or available, including the
need to use desalinated water

judiciously.
 Water introduced to the * Project team collects i
community information and data provided
« Community encouraged to * Community given opportunity * Project team reasures
use desalinated water for for response via SMS service community of its
personal use and discussion with local understanding regardless of
change makers outcome
* Community meetings held o risks identified and managed
occassionaly to gauge to the satisfaction of the

sentiment. SMS's responded coy

to here also by project team

with sensitivity to privacy and

gender empowerment AN C
concerns.

Figure 9: Knowledge management process for sensitisation

2.3 Component 7: Information and knowledge dissemination to regional and national
stakeholders

Information and knowledge dissemination from the lessons learnt are mainstreamed as
practical adaptive actions to increase resilience of rural communities.

Table 25: Component 7 outcomes

Project outcome ‘ AF Desired outcome

* Water and Energy standards and | Outcome 2:
policies reviewed or amended
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+ Desalination plants becoming the | Strengthened institutional capacity to reduce risks
“new normal”. associated with climate-induced socioeconomic and

* Rural communities happy with | environmental losses.
desalination as an alternative
supply of drinking water. Outcome 7:

» Stakeholders in the rural water | Improved policies and regulations that promote and
sector accept that small-scale | enforce resilience measures.
desalination is a viable option to
improving the quality of water
supplied

* Planning, design and construction
of future small-scale desalination
plants and hybrid power plants is
simplified

Investment in tertiary students is a lifelong investment and partnerships created between
institutions will persist beyond project end. Therefore, it is planned to engage with students of
the academic institutions at the start of the project. The academic institutions have already
confirmed their support and commitment as a partner to this project, as demonstrated in the
concept proposal. Providing platforms for lessons-sharing will catalyse learning, sharing and
networking, and investing in the development of a culture that supports adaptation. This will
support learning beyond the project.

Students in the fields of Environmental Sciences, Engineering and Social Sciences will be
formally invited to apply for participation in the project. If the response is larger than can be
accommodated, a selection process will be carried out. The selected students will be
encouraged to use aspects of or the complete project as a topic for their own research or to
engage in research that may be identified during the project.

The project will also provide an opportunity to the selected students to do fieldwork associated
with the project during the periods dedicated by the academic institutions for job attachments,
field work or similar exposure. The students will be encouraged and supported to share their
findings with the project team, NamWater management, the academic institutions, the media,
the local community members and policy makers. To support the sharing of knowledge and
lessons learned, the NamWater website will be utilised for publication.

The Knowledge Management Strategy to be developed at project inception as per the
guidelines outlined in the AF Results Framework and Baseline Guidance will specifically
provide for the engagement of the students.

Lessons learned throughout the life of the project will be captured in publications, case studies
and as policy recommendations. Locally, presentations on progress and lessons learned will
be made at existing forums. Lessons learned will also be shared nationally and internationally
through national learning exchanges and participation in NIE and AF learning events.

78



H. Consultative process

The consultative process is fully described in the attached Annexure 3: Stakeholder report:
Bethanie and Annexure 4. Stakeholder report: Griinau.

For consultation it was decided to have two meetings per project site, namely one with official
representatives of the councils or local authorities and one with community leaders and
community members. The purpose of the consultative meetings was to

o Inform the communities of the proposed project.

e  Obtain the communities’ viewpoints on their existing problems and on their expectations
of the proposed project.

e Better understand how environmental, gender and socials issues related to the proposed
project.

1. Stakeholder identification

The first step was to identify stakeholders, i.e. determine who the project stakeholders were
as well as what their key groupings and sub-groupings were. Careful identification of local
peoples’ representatives is an essential part of preparation for the consultation process. In
selecting representatives, the following was considered:

o Who are the local officials that would be impacted by the proposed project, and to what
extent do these authorities adequately represent local people?

o Who are the traditional leaders of the local peoples?

e Given that local communities are not necessarily homogenous, are there groups such as
women, youth, and agricultural people who are not represented by either of the above?

e Are parallel communications needed for these groups?

Identified stakeholders were included in a stakeholder database and were notified of the
relevant meetings either by formal letters, email, posters, and phone. The communities at
large were informed of the meetings by posters placed at various conspicuous locations all
over the villages, and a radio announcement was also sent over the local radio.

The group discussions were structured sessions facilitated by a social scientist from the
company Aurecon, who prepared the attendance register, assembled background information,
facilitated the group meetings, recorded the meetings and issued meeting records.

2. Meetings with representatives
The meetings were held as follows:
Monday, 12 June 2017:

* Griunau Town Council Hall @ 14h00 — Community representatives such as officials,
councillors, headmen and other traditional leaders.
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Tuesday, 13 June 2017:

 Griunau School Hall @ 08h30 — Local business people, and members of the local
community.

Tuesday, 13 June 2017:

e Bethanie Town Council Hall @ 15h00 — Community representatives such as officials,
councillors, headmen and other traditional leaders.

Wednesday, 14 June 2017:

e Bethanie School Hall @ 09h00 — Community representatives such as officials, councillors,
headmen and other traditional leaders.

The following draft agenda for meeting with representatives was used:

Table 26: Draft agenda for meeting with community representatives

Topic Speaker
Opening and welcome Local representative
Purpose of the gathering Aurecon
Introduction and project overview NamWater
Perception activity
Aurecon

e Current water situation and attitude towards project
Discussion session

e Perceived positive and negative project impacts Aurecon

Information gathering

¢ Vulnerable and disadvantaged groups: Aurecon

e Community structures and protocols

Way forward Aurecon

Vote of thanks and closure NamWater local representative

Below is a breakdown of the workshop format, describing which facilitation method and
materials were utilised, as well as the envisaged outcome.

Project introduction

» Facilitation method: project overview and discussion session.
* Materials: maps and handouts with background information regarding the project.
+ Outcome: to inform stakeholders about the project.

Perception activity

+ Facilitation method: initiating discussion over project perception
* Meeting materials: cards
» Outcome: to obtain general knowledge and attitude towards the project

Discussion session — current issues as well as perceived project impacts

* Facilitation method: discussion session
* Materials: flip chart and pens
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Outcome: to identify perceived potential impacts (positive and negative) as well as
recommended enhancement measures for perceived positive impacts and recommended
mitigation measures for perceived negative impacts.

Discussion session — vulnerable and disadvantaged groups

Facilitation method: discussion session

Materials: flipchart and pens

Outcome: to identify / name vulnerable and disadvantaged groups. To identify perceived
impacts of project on groups as well as recommendations on how to include these groups
as well as how these groups can benefit from project. For this project, it will be very useful
to compile socio-economic information and to collect socio-economic data in advance to
ensure that the stakeholder engagement activities are culturally appropriate from the
outset, and that the groups most vulnerable or potentially disadvantaged by the proposed
project are identified early on.

Community structures and protocol

Facilitation method: information gathering

Meeting materials: flipchart and pens

Outcome: obtain names and contact details of current organisations and structures in
communities (will assist with the next phases of the project). Identify protocol for
dissemination of information as well as protocol to deal with grievances (current structure
in communities as well as recommended for project.

Way forward

3.

Closing date: 20 June to provide any comments and information.
Meeting materials: BIDs to distribute.

Meetings with community members

The following draft agenda for meeting with community members was used for the focus group
meetings.

Table 27: Draft agenda for meeting with community members

Topic Speaker
Opening and welcome Local representative
Purpose of the gathering Aurecon
Introduction and project overview NamWater

Story telling

Current water situation: risks and impacts (positive | Aurecon
and negative): gender, vulnerability etc.

Discussion session

Perceived positive and negative project impacts | Aurecon
(construction and operational phase)

Information gathering

. . Aurecon
e Environmental and social survey
Way forward Aurecon
Vote of thanks and closure NamWater/Local representative
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Below is a breakdown of the workshop format, describing which facilitation method and
materials were utilised as well as the envisaged outcome.

Project introduction

» Facilitation method: project overview and discussion session.

* Materials: maps and handouts with background information regarding the project.

+ Outcome: to obtain general knowledge and attitude towards the project as well as any
perceived risks or hazards.

Story telling

+ Facilitation method: discussion over current water situation - risks and impacts (positive
and negative): gender, vulnerability etc.

*  Meeting materials: flipchart and pens

+ Outcome: To obtain information regarding the current water situation in the area: water
availability, water quality, health risks, impacts, etc.

Discussion session — perceived project impacts

» Facilitation method: discussion session

* Materials: flip chart, category cards, Prestik and pens

» Outcome: to identify perceived potential impacts (positive and negative) as well as
recommended enhancement measures for perceived positive impacts and recommended
mitigation measures for perceived negative impacts.

Information gathering — environmental and social survey

+ Facilitation method: information gathering

* Meeting materials: survey, pens and clipboards

» Outcome: obtain current water situation as well as personal views, risks and issues
regarding the proposed project.

Questionnaires were distributed to collected information from attendees. This was done to
encourage female and those who can’t express themselves in public to provide their views on
the project, and for them to share their experience with the current water quality issues.

Way forward

* Closing date: 20 June provide any comments and information.

4. Outcome of meetings

The gender distribution of the delegates who attended the stakeholder engagement meetings
is shown in Table 30 and the age profile in Figures 11 and 12.

Table 28: Gender of stakeholder engagement attendees

Bethanie Grinau
43 delegates 48 delegates
27 females 26 females
16 males 22 males
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70-79  Below20 54 59
12% 2% 9% 30-39

40-49
26% 4

Figure 10: Age profile of stakeholder engagement attendees at Bethanie

Below 20

LS

5%

40-49 '
11%

Figure 11:  Age profile of stakeholder engagement attendees at Griinau

All information collected is contained in the two stakeholder reports (Annexures 3 and 4). The
stakeholders welcomed the proposed project at all levels and are eager to see improvement
in the quality of water and hence improvement in their livelihoods. The poor water quality
affects females more than men in a health, social and financial context.

During the stakeholders meetings the following issues or challenges due to poor water quality
were raised:

* The water tastes bad.

*  The water is full of lime and is salty.

* Colouration of teeth.

* Loss of hair by women due to salty water

Health issues mentioned include:

*  Kidney, skin and eye problems; leg and hair irritations or problems.

83



Gastrointestinal disturbance and headaches.

Social issues mentioned were:

Low self-esteem because of the brown and brittle teeth and other health issues caused
by the poor-quality water. This has an impact on the employment rate and demoralises
the community. It sometimes causes problems with friendships and romantic
relationships; seriously impair academic and job performance; and can lead to increased
vulnerability to drug and alcohol abuse in females.

Cannot have a garden or participate in any agricultural practices because of poor quality
water;

Struggle to get laundry clean;

Financial/economic issues mentioned include:

The water is very expensive;

It causes a financial burden;

Impacts on development and investment opportunities in the two areas because tourist
will not visit the area due to poor water quality and investment is discouraged. Questions
and comments received from the communities during the stakeholder engagement
sessions are listed below.

Questions asked were:

Will the price of water go up?

Will the project also treat the water from the Council’s borehole?

What will happen with the brine?

Can the brine be used for agriculture?

Will the project provide employment for the local community?

Will the project provide skills transfer, upliftment, and training opportunities to the
community?

Will the project provide a more constant water supply?

Will NamWater provide a water tank closer to the settlement?

Will the project also be able to supply back-up power for the settlement?

Comments made were:

84

The project must put in place measures to make sure the plant is secured and protected
against vandalism; inner electrified fences suggested.

The community is in favour of this project and welcomes any project that will improve their
lives.

They hope that the project will open the door to other projects and investment
opportunities in the town. For example; the upgrade of the road north of Bethanie to
bitumen standard; providing of recreational facilities; tourism services and agricultural
opportunities.

The hope is there that the project will bring relief and upliftment to the settlement, such as
reliable water supply, flush toilets, and other opportunities.



. Justification for funding requested

This funding is being sought to improve the resilience of communities living in small, remote
towns and villages in Namibia by improving the quantity and quantity of the assured water
supply from local groundwater sources. As shown above, the cost of conventional water
supply (i.e. by pipelines) from the nearest bulk water point with adequate quality, is significantly
higher than the cost of the proposed solution using renewable energy. Furthermore, solar
energy is an abundant resource in Namibia and is currently under-utilised especially in these
scenarios.

The project aims to demonstrate that this type of water supply problem can be addressed by
means of a desalination system using hybrid wind- and-solar driven commercially available
technology components. The successful outcome of the small desalination plants could also
provide a solution to some wastewater outflows of water treatment and small sewage works
in other parts of Namibia, to improve the re-use and/or safe disposal of waste waters. The
project components were justified as follows:

COMPONENT 1 : the development of Pilot Desalination Plants at Bethanie and Grunau

The assistance of the AF is crucial as due to fiscal contraints, severely minimising the chances
for utilisation of desalination as an option. Currently, under the baseline scenario, there is
information available that concept desalination projects do exist in Namibia on a micro-scale
for the settlements of Amarika and Akutsima in the Omusati Region only, with capacities of up
to 3 m® of water per day. These plants are demonstration and research plants provided to test
multiple desalination methodologies such as flash and RO in a very limited, scientific manner.
Sadly, even though they are research projects, all the information exists with external
international parties and no access is available to local institutions. This is typical of top-down
approaches which in this case lacks any link to the commercial and very public nature of water
provision and operations. Thus, it's fair to say that no other plants exist in any other part of
Namibia and especially not in off-grid areas.

Adaptive Contribution: without a doubt, the impact of this project will be gained through

effective interaction of the plant operation and its practical application. Further, the community

will have close contact with the technology as it will be located in the supplied community. This

technology contributes to adaptation in following ways;

e Better understanding of RO technology application in the desalination process.

e Building knowledge of larger systems for use as public water supplies

o Diversification of water supply by providing alternative or supplementary sources of
water when current water resources is inadequate in quantity or quality

¢ Resilience to water quality degradation

COMPONENT 2 : Hybridized Renewable Energy Plants at Bethanie and Grunau to
supply sustainable power for Component 1.

Currently there are no public water supplies provided by desalination or that are driven by
renewable energy to support the desalination process. Business as usual would have either
the national grid or diesel-powered generation as the energy source for desalination.

This then would place an even higher burden on Namibia’s import of electricity (which currently
stands at around 65%) and or its import of fossil fuels such as coal and heavy fuel oil (HFO)
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for the local utility generation, or directly imported diesel oil for local dedicated diesel
generators connected to any facility providing RO desalination.

Adaptive Contribution: Reduction or mitigation of the greenhouse gas (GHG) impact of the
desalination process is well known and accepted. Namibia is well endowed with solar radiation
which is still largely under-utilised along with Wind resource availability dependent on location
and timing.

This situation favours combining renewable energy with water abstraction to improve
resilience against water shortages brought on by climate change. It therefore contributes to;
e Sustainable and climate resilient renewable energy power supplies.

e Increased knowledge of solar and wind system performance for desalination activities

¢ Reduction or even elimination of reliance on GH producing power generation.

COMPONENT 3: Testing and commissioning of plants at Bethanie and Griinau, and
training

Baseline for skills and knowledge of desalination systems and the operation of renewable
energy plants is very limited or even non-existent depending on the view-point taken. The
knowledge and skills base for desalination systems driven by RE is currently non-existent
within NamWater and the affected stakeholder entities.

The communities targeted and the future communities across Namibia that can be impacted
do not currently possess the adaptive capacities to climate change. Institutions contained or
impacting on these communities also in this context lack the ability to effectively combat
climate change.

Adaptive Contribution: as the utilisation of a purely technological approach would and is
futile, the attention to soft issues is extremely relevant to ensure increased ability for success.
Training and skills transfer efforts help to raise the adaptive capacity of the authorities, which
is an important component of resilience.

This component contributes by;

e  Strengthened institutional capacity

e Improving and increasing the knowledge and skills of persons responsible for water
management and delivery.

e Diversifying knowledge of water delivery methods
Increasing local capacity

e Improving local interaction

COMPONENT 4 : Pilot Phase Operation

In terms of a baseline, no such plants exist and Pilot Phase operation makes sense when it is
clearly accepted that no such plant exists in the Southern Africa region and definitely not in
Namibia. Replication is the ultimate goal to increase the adaptive capacity country-wide thus
a clear understanding of all aspects need to be understood and documented which will take
place during this component.

As also pointed out, the stakeholders with responsibility for water provision do not have the

capacity and expertise to support and scale up desalination systems or desalinations systems
driven purely by renewable energy.
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Adaptive Contribution: This Component will provide the required tangibility and confidence
required for replication once the process is completed. It is therefore very important to provide
knowledge and experience related to plant operation, maintenance, community responses,
system resilience and lessons learnt.

This component contributes to adaptation in following ways;

¢ Knowledge and skills related to operation of commissioned desalination plants

o Desalination plants operated solely from renewable energy supplies (wind and solar).

e Information gathering, information compilation and data-basing along with analysis
reports

¢ Community engagement and consultations (see Component 5)

COMPONENT 5 : Supply good quality water to the communities at the two project
sites during piloting of the plants

This Component 5 will run in parallel with Component 4.

Adaptive Contribution: This Component will also provide the required tangibility and
confidence required for replication once the process is completed. It is therefore very important
to provide knowledge and experience related to plant operation, maintenance, community
responses, system resilience and lessons learnt.

This component contributes to adaptation in following ways;
o Knowledge and skills related to operation of commissioned desalination plants
¢ Information gathering, information compilation and data-basing along with
analysis reports
¢ Community engagement and consultations

COMPONENT 6 : Sensitisation of beneficiaries and stakeholders

Adaptation understanding in Namibia is still in its infancy while Mitigation is more widely
understood although from a point of energy efficiency rather than climate change. The
education literacy rate of 89% and unemployment rate of 34% does not convert to the required
awareness understanding of climate resilient actions. Community interaction however is still
an active vehicle for information dissemination and so the “localized” approach will be
adequate to help reduce “climate resilient ignorance”.

Currently, very little or no awareness raising activities occur around desalination in Namibia.
The little information available to the public and that has been provided by others is still to filter
down effectively to the policy makers, officials and even the average citizen.

Adaptive Contribution: This component will provide a platform for information and
knowledge sharing to stakeholders on desalinated water impacts and benefits towards
increasing their adaptive capacity to the impacts of climate change. Accrued benefits align
with national development plans increasing youth and gender empowerment and increased
participation.

Sensitisation of local communities is an important part of the project, so that there is
acceptance of the inevitable different taste and hardness of the water. It is also expected that
consumers who have learned about the system behind the ‘new’ water will be more likely to
discuss it with pride, thereby helping the wider uptake of renewables as well.

This component contributes to adaptation in following ways;
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Increased awareness of adaptation

o More people introduced to desalination processes and renewable energy driven
desalination processes.

e number of persons in the affected communities accepting desalinated water.
Sustainable water demand understanding in the use of desalinated water.

COMPONENT 7 : Information and knowledge dissemination

No capacity and or expertise currently exists at the local level on desalination or desalination
systems driven by renewable energy. As with Component 5, no baseline exists currently and
S0 any incremental learning passed on will be extremely beneficial.

Adaptive Contribution: From the lessons learnt, mainstreaming towards practical adaptive
actions to increase resilience of rural communities will be expected. The Component will assist
the project which is designed to support the Government of Namibia via its executing entities
in the water sector to address specific needs to advance adaptation at all relevant levels
(national, sectoral, local), involving all relevant stakeholders (government, NGO, private
sector).

An informed decision maker will result in improved planning, management and efficient use of
water resources. This will not only contribute towards meeting the immediate demand for
reliable freshwater but on the long term also ensure the sustainable use of the limited water
resources in a context of increasing climate risks. An improved, more resilient, supply of
freshwater will benefit vulnerable communities.

This component contributes to adaptation in following ways;

e Best practice understanding

e Water and Energy standards and policies reviewed or amended

e Desalination plants becoming the “new normal”.

¢ Rural communities happy with desalination as an alternative supply of drinking water.
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J. Sustainability of project outcomes

1. Sustainability ensured by the policy / legal framework

Namibia as a Non-Annex | Party to the United Nations Framework Convention on Climate
Change (UNFCCC) does not have commitments under the Convention. However, Namibia
takes climate change issues seriously and has submitted an Intended Nationally Determined
Contribution (INDC) as a clear testimony that the country is committed to fight climate change
(Government of Namibia, 2015).

In conformity with decisions 1/CP.19 and 1/CP.20 of the Conference of the Parties, the
Republic of Namibia should submit its Intended Nationally Determined Contributions (INDC)
to the United Nations Framework Convention on Climate Change towards achieving the
ultimate objective of the Convention as was set out in Article 2 before the 01 October 2015.
To this end, Namibia has put in place policies and strategies to deal with the adverse impacts
of climate change.

Namibia’'s Second National Communication to the UNFCCC proposed that adaptation to
climate change in the water sector should focus particularly on measures to reduce
evaporation (conjunctive use of surface and ground water) and to enhance the efficiency
(through water demand management) of the utilisation of water resources.

Namibia’s Third National Communication to the UNFCCC emphasises the continuation of
these points including the promulgation of the Regulations under the Water Resources
Management Act, 2013.

In response to needs identified and active climate change policy and mainstreaming, the
following Water and Climate Change Palicies apply;

*  National Water Policy 2000

+  Water Supply and Sanitation Policy 2008

* Integrated Water Resources Management (IWRM) 2010

* National Policy on Climate Change for Namibia 2011

+ Water Resources Management Act, 2013

+ National Climate Change Strategy and Action Plan 2013 — 2020

Because of water scarcity and increasing demand from all sectors, Integrated Water
Resources Management (IWRM) has also been identified as essential for the management of
the Water Sector in Namibia (IWRM Joint Venture - Namibia, 2010). IWRM was recognised
as an important link that was missing in the management of the Namibian water sector.

NamWater manages many groundwater schemes across Namibia. The newly proposed water
guality standards mean that many of the NamWater schemes do not comply with the required
standards. This brings an imperative to urgently find ways to improve groundwater quality at
an affordable cost. The project achieves this requirement, and the necessity to comply with
the law will bring its own incentive to NamWater to ensure that the systems continue to deliver.

As shown, the project conforms with Namibia’s policy framework for adapting to climate
change. A strong factor pushing greater application of renewable energy is Namibia’s White
Paper on Energy Policy and the looming shortages in electricity, which will be experienced in
Namibia and other Southern African countries.
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2. Sustainability ensured by the institutional framework
The project will contribute to the main objective through the following outputs:

The institutions that will be directly responsible for maintaining the infrastructure and the
functionality of the systems are NamWater and the respective Village Councils. To facilitate
continuous and problem-free delivery of water, the supply schemes are daily inspected and
maintained by on-site contractors. At each town, there are two people contracted for this work,
so that if one is away, the tasks are carried out by the other. This arrangement will be kept in
future, so that there will be a physical presence of responsible staff to respond to any problems
that arise.

Table 29: Component 7 outcomes supporting sustainability

Project component

Project outcome

AF outcome

Information and
knowledge dissemination
from the lessons learnt are
mainstreamed as practical
adaptive actions to
increase resilience of rural

Water and Energy
standards and policies
reviewed or amended
Desalination plants
becoming the “new
normal”

Outcome 2:

Strengthened institutional
capacity to reduce risks
associated with climate-
induced socioeconomic and
environmental losses

communities. * Rural communities

happy with desalination
as an alternative supply
of drinking water

Outcome 7:

Improved policies and
regulations that promote
and enforce resilience
measures

Capacity for sustainability

Capacity in the responsible institutions will be raised during the implementation of the project,
especially through the training component. The training will obviously include the on-site
contractors for ongoing maintenance. Overall, the training to all involved officials will help to
ensure that there is institutional memory, and skills on the ground to maintain the systems.
Knowledge that is generated through this project will be acquired by officials in NamWater and
the respective Village Councils, which all have permanency in the institutional framework for
water delivery. The records created during the planning, construction and operational phases,
with the involvement of students from academia, will help to ensure that the information is
available for future application.
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3. Economic and social factors ensuring sustainability

The project intends to prove that a small-scale desalination system powered by renewable
energy is economically viable, especially in remote regions. If it is successful, similar plants
will be established at schemes where improvement in water security is required, or will become
necessary as climate variability increases. This will improve the water security of the
communities in those towns, and reduce the cost of water supply compared to implementing
the conventional yet more expensive technology. These are strong economic and social
motivations for continuing the further roll-out of the technology. In addition, promotion of the
system to the public through various media, such as articles in the media and magazines, will
help to bring popular support for wider application.

Even if the economics are demonstrated to be not strongly favourable, the technology is likely
to find application in remote places, where there simply is no grid electricity to power a water
treatment process.

4. Environmental factors assisting sustainability

Globally, any project that brings development with a significantly reduced carbon footprint, is
environmentally preferred. This factor adds to the positive impacts of the project, and helps
the justification for maintaining the system so that environmental damage is prevented.
Component 2, development of hybrid renewable energy plants at various locations to supply
sustainable power for Component 1, is addressed in the table below.

Table 30: Component 2 outcomes supporting sustainability

Project Desired Outcome AF Fund Desired Outcome

+ Sustainable and climate resilient | Outcome 4: Increased adaptive capacity within
renewable energy power | relevant development and natural resource
supplies sectors.

* Increased knowledge of solar o _
and wind System performance for Outcome 5: Increased ecosystem resilience in
desalination activities response to climate change and variability-induced

stress.
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K. Environmental and social impacts and risks

To ensure that the proposed project for Bethanie and Grinau areas have minimal impact to
the environment and people living in the area, risks or impact associated with projects were
identified. The risks were identified and mitigatory recommendations were outlined in the
Environmental Social Management Plan for each site (Annexures 6 and 7). The potential
environmental and social risks were identified for the different phases of the projects such as:
Construction phase, Operational phase and Decommissioning phase. However, before the
identification of the risks or impacts, the proposed projects were screened to ensure
compliance with the Environmental and Social Policy of the Adaptation Fund, with the focus
on relevant key points in the policy. Furthermore, the identified risks were also aligned with
the Adaptation Fund Environmental and Social principles.

The environmental and social impacts or risks associated with the proposed project at the
proposed two sites are highlighted below. The potential risks are screened against the
Environmental and Social Policy of the AF and against the Environmental and Social
principles. Detailed information pertaining to how the identified risks or impacts will be
managed on site, the responsibility of various parties involved and grievance mechanisms in
case concerns arises are all contained in the Stakeholder Engagement Reports (Annexures 4
and 5) and the Environmental and Social Management Plan (Annexure 7) of the proposed two
sites.

The table on the next page indicates the environmental and social risks for each of the
Environmental, Social and Gender principles.
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Table 31: Environmental, social and gender risks

Potential impacts and

Checklist of environmental and JELE Silne)

No : . No further assessment required for compliance assessment and
social principles .
management required for
compliance
1 Compliance with the Law (include | The project comply with the following Namibia’s Law: NONE

gender) Environmental Management Act (EMA) (2007).
e The Constitution of the Republic of Namibia (1990)

e Namibia Vision 2030

¢ National Climate Change Strategy & Action Plan 2013 — 2020

e Water Resources Management Act (Act no. 11 of 2013)

e Water & Sanitation Policies

o Forestry Act (Act 12 of 2001), As Amended

e Soil Conservation Act (Act 76 of 1969), As Amended

e Pollution Control and Waste Management Bill (in preparation

o Atmospheric Pollution Prevention Ordinance (No.11 of 1976),
As Amended

e The Public Health Act (Act no 36 of 1919)

e The Ministry of Environment and Tourism (MET) Policy on
HIV & AIDS

e The Labour Act (Act no 27 of 2004)

¢ National Gender Policy (2010 — 2020)

e Code of Practice: Volume 2 — Pond Systems (2008)

e Guideline for disposal of solids from water and wastewater

treatment processes (2012)
¢ National Policy on Climate Change for Namibia (2011)

Permits will be required for the disposal of the brine from the
treatment plant and removal of any protected trees.
Application for the brine disposal permit to the Ministry of
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Agriculture Water and Forestry who are supporting this project
as per attached letter of support will me executed by
NamWater.

Access and Equity (include gender)

The water provided by the project will be distributed through the
normal system managed by the relevant Village Councils. No
residents will be denied access to the service that is provided.

Women and children are identified as being vulnerable to climate
change impacts (MET 2015). All consumers served by the
project will be subject to the tariff system managed by the
relevant Village Council or Regional Council. This follows a
‘rising scale’, where a minimum amount adequate for health and
sanitation is provided at a basic fee. Consumers who use more
(according to set thresholds) pay for the water at higher rates.
This is part of the demand management system which seeks to
provide a minimum amount of water for basic needs at an
affordable fee, while curbing excessive use with higher fees.

LOW

Marginalized and Vulnerable
Groups (include gender)

The project will not impose adversely impact on marginalised
and vulnerable people in the selected areas. Displacement of
people will not happen as NamWater existing land will be used
and if extra land will be required NamWater will follow the
procure of consulting with the relevant bodies e.g. Local
Authority to acquire the land.

The project will provide resilience opportunities for indigenous
people by creating employment opportunities which will consider

LOW
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marginalised and vulnerable groups because of their previous
disadvantage status.

Given the nature of the project, gender awareness will be
mainstream in the entire project to ensure the equal participation
of both genders in decision making more especial women and
children.

The risks under this principles are low in nature will be managed
by implementing the provided mitigation measures.

Human Rights (include gender)

The project will empower communities in the project areas to
exercise their human right as underlies in the Namibia’s
Constitution, Vision 2030 and the Environmental Management
Act. The project will not violate any human right of the
community members

NONE

Gender Equity and Women’s
Empowerment

The proposed project components and its activities will be
planned, implemented and monitored by a public entity and fair
and equitable gender representation will be implemented. As it
is a national priority, effort will be made to ensure equal
participation of women in the decision making of the project.

Structural gender inequalities embedded in our society - unequal
access to and control over material and non-material resources,
assets and opportunities.

The structures which organise the division of labour will ensure
that no discrimination occur because of gender.

NONE TO LOW
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The project will also provide capacity building and training and
skills transfer to women in the project area for sustainable
livelihood generation.

marginalized groups in Namibia. In Namibia, indigenous people
are defined as those people who have special attachment to
their land, who are marginalized, disposed and discriminated
against. To date, indigenous people such as the San remain the
landless and have yet to reap the benefit of democracy.

Although indigenous people have formal right to participate, thy
have no influence over national issues and rarely consulted on
issues affecting them directly. It should be noted that these
people have been subjected to unequal treatment and
discrimination over many years and therefore special
consideration of empowering them should be made in the
proposed project to complement the special program which the
government is currently undertaking.

Furthermore, the Constitution of Namibia provides legislative
and normative framework for the protection of indigenous
minorities. These legislative and normative framework should be

6 Core Labour Rights (include | The project will ensure full compliance to the labour act and all NONE
gender) labour related matters being it wages, recruitments etc will be
conducted as per the labour act. The project will by no means
violate the labour act.
7 Indigenous Peoples Indigenous people such as San, Himba and Zemba are the most LOW
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followed or consider in the proposed project to ensure the
acceptance and success of the proposed project.

The selected areas for the project is mostly inhabitant by the San
and Damara people. The project will ensure that this people are
included and consulate for this project.

habitats is protected during the implementation of all the project
components.

The project will ensure that the natural habitat is protected by
complying with law mentioned in principle 1.

At this stage it is envisage that the project will pose no risks to
the natural habitat since the area which will be used to
implement most of the project components is already disturb or
have existing water supply infrastructure which belong to
NamWater.

For the selected project sites with existing infrastructure
environmental clearance certificate were already obtained. In
addition, the proposed project components concept design was
also issued with an environmental clearance certificate which
the findings will be validated once the detailed design is
completed.

8 Involuntary Resettlement No resettlement will be needed in the pilot projects or because NONE
of the project.
9 Protection of Natural Habitats Integrated in the project design to ensure that the natural LOW TO MEDIUM
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Any component implementation that will pose threat to the
natural habitat after the completion of the design will be
implemented in compliance of the Environmental Management
Act of 2012.

10

Conservation of Biological Diversity

Integrated in the project design to ensure that the flora and
fauna are protected from any adverse impact during the
implementation of the project components.

The proposed project sites are already disturb and have
environmental clearance certificates.

The ESMP will be used to ensure the protection of biological
diversity. At this stage, it is envisage that, the project will not
cause any harm to the biological diversity if the mitigation
measures will be implemented.

LOW

11

Climate Change

The project is proposed to increase the adaptive capacity of the
communities in the selected areas to the effect of climate
change which is affecting water quality and reducing water

supply.

The project components will not introduce GHG in the
atmosphere to contribute to the climate change, but rather uses
renewable energy which is a mitigation measure to climate
change.

NONE
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12

Pollution Prevention and Resource
Efficiency

Integrated in the design of the project that, the waste which will
be generated from this project is managed in compliance with
the law mentioned in principle 1.

The project will generate brine which will be kept in sealed
evaporation ponds to minimise leakages to ground water and
thus contamination.

Appropriate monitoring program of the waste generated from
sites will be implemented in consultation with relevant
stakeholders.

Moreover, disposal permits for the brine will also be obtained
from the Ministry of Agriculture Water and Forestry once the
detailed design is completed as a requirement for issuance of
the permits.

LOWO TO MEDIUM

13

Public Health

The project is aimed to improve the quality of water which is
currently not suitable for human consumption.

The health of the communities’ members in the selected area
will improve after the implementation of the project.

At this stage, the current quality of water supplied to the
communities members is causing a lots of health related
issues.

The project will not pose any impact on the health of the public.

NONE
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14

Physical and Cultural Heritage

No adverse impact related to cultural heritage have been
identified. However, care should be taken if/when sites and
objects (historical sites, historical artefacts, rock art sites, ruins,
fossils and archaeological objects etc) protected by the law are
encountered that these are reported to the National Heritage
Council of Namibia as prescribed by this Act.

NONE

15

Lands and Soil Conservation

Restoration activities will helps land and soil conservation of
sites during construction phase.

The project will ensure that the removed land or soil during
construction is retain to its natural states and re-vegetated
when necessary.

LOW

In view of the environmental and social risks mentioned, the principles in the above table most of them have NONE-LOW and LOW TO MEDIUM
risks arising from the projects components and its activities. Low and mediums risks were identified in the principles below and the project is

classified as category B project:

The implementation of the project is expected to provide benefits to these communities by improving their health and thus their adaptive capacity
to the effect of climate change which is affecting and projected to effect the quality of water further if nothing is done. In view of the project being
categorized as a category B project, an Environmental & Social Management Plan (ESMP) is proposed and given in Annexure 7.
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Currently the project is based on a concept technical design, which will be followed by a detail design when project implementation starts. The
assessment conducted to identify the environmental and social risks and the development of the ESMP was based on the concept design, and
findings from the assessment will be validated once the detail design is completed. If further specialist environmental study is required after
completion of the detail design, NamWater will be obliged to carry out such studies as they normal do with other water supply projects.

The environmental scoping assessment and management plan for this proposed project was submitted to the Ministry of Environment and
Tourism is in compliance with the Environmental Management Act, 2012 and an environmental clearance certificate was issued for the project
concept design (See attached). It is also worth noting that the proposed areas where the piloting will take place already have water supply
infrastructure and NamWater already has existing valid environmental clearance certificates for these water schemes. (See attached).
Furthermore, the boreholes used at these schemes also have water abstraction permits which is in compliance with the Water Resources
Management Act, 2013.
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PART Ill: IMPLEMENTATION ARRANGEMENTS

A. Project management

1. Institutional level

The Desert Research Foundation of Namibia (DRFN) is accredited as the NIE for Namibia, and
is contracted by the AF to execute an oversight role for project implementation in Namibia. The
NIE bears full responsibility for overall project management, monitoring and evaluation, including
financial monitoring, and reporting responsibilities associated with the project. Some specific roles
and responsibilities of the NIE include, inter alia:

+ Advise and oversee project implementation

» Liaise with and report to AF

» Establish protocols for annual progress reporting

+ Facilitate formal scheduled project evaluations

«  Ensure compliance with the ESP of the AF, and other essential operational frameworks
» Disburse funds to the EE and monitor expenditure

The EE (NamWater for this project), through its Project Steering Committee (PSC), will inform the
NIE on project performance through submission of quarterly reports. The EE and NIE will meet to
discuss these reports within one week after the reporting period. The two entities will endeavour
to maintain effective communication flow and will undertake ad hoc consultations as a routine
operational procedure.

The EE will be responsible for financial management of the project. Procurement of goods and
services will comply with the Procurement Policy of NamWater. All tender documents and
recommended award of tenders will be submitted to the NIE for approval to ensure that
internationally accepted procurement principles and practices are applied.

Implementation will involve stakeholders from government, local communities, business and civil
society. The management arrangements of the project have been designed to provide for
coordination and close collaboration among project partners and key stakeholders, and wherever
possible, alignment with other ongoing initiatives and programmes of work.

Regular feedback and communication on progress with project implementation on the project
level will be maintained through the Project Management Team (PT) reporting structures, and
through the task teams that will be established at constituency and project level.
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National Level Implemenation

¢ Desert Research Foundation of Namibia - NIE
¢ Ministry of Environment & Tourism - DA

National Level Execution

¢ Project Steering Committee
. NIE/EE/DA/
e Ministry (Water Affairs) / Ministry (Environment) / Ministry (Energy) /
Community Leadership representative

¢ Project Management Team
o NamWater
e Ministry (Water Affairs / Energy)
e Village / Settlement Councillor
e Village / Settlement CDC

Local Level Support / Beneficiaries

¢ Local NamWater team

¢ Village / Settlement Councillor
e Village / Settlement CDC

¢ Local Community

Figure 12: National and institutional project implementation design

Oversight of project activities will be the responsibility of the Project Steering Committee (PSC)
which will be accountable to the NIE. This will include a focus on social and environmental risk
management and execution progress. NamWater will take responsibility for establishing and
maintaining the PSC based on a Terms of Reference which will be negotiated at project launch.
It is envisaged that the Head: Program Management, or his or her delegate, will serve as the
Chair for the PSC.

The PSC will include key partner institutions, NamWater, WML, NRGen, CRSES, NUST,
representative of the local authorities at Bethanie and Griinau that will support project governance
and ensure coordination and integration across relevant partners. As a matter of principle, the
project will work with and strengthen existing coordination, decision support and learning
structures where these exist.
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The PSC has the following functions:

e Accountable to NIE to ensure overall compliance with the spirit, policies and procedures of
the AF.

e Setting up and oversee the project review process, including guiding the development of
terms of reference for reviewers, setting up the review panel, and considering the
recommendations of reviewers.

e Ensuring appropriate linkages with AF criteria and facilitating appropriate consultation with
and, where necessary, endorsement from relevant spheres of government. From time to time
this may involve promoting agreement on the roles of relevant institutions in implementing
AF projects and facilitate the resolution of disputes among project partners.

NamWater will report any unintended social and environmental risks that are detected through
the project monitoring, evaluation and reporting processes to the NIE via the PSC, together with
a proposed risk management plan that shows how these risks will be mitigated. In response to
this, the NIE and PSC may propose the redirection of project funds to risk management activities,
or the withholding of the next tranche of payment until satisfactory risk management actions are
determined and agreed.

Project stakeholders will be made aware of the project’s grievance procedures should they wish
to raise any issues and concerns, including those related to project risk management

2. Executing level

NamWater is the EE for the project with overall responsibility for project implementation over the
three-year period and will thus stand accountable for both project and financial management.

NamWater was established in 1998 by the Namibia Water Corporation Act No 12 of 1997, an act
of the Namibian Parliament. In term of the said act, the objects of the Corporation shall be to carry
out efficiently, and in the best interests of the Republic of Namibia -

e the primary business of bulk water supply to customers, in sufficient quantities, of a quality
suitable for the customers' purposes, and by cost-effective, environmentally sound and
sustainable means; and

e the secondary business of rendering water-related services, supplying facilities and granting
rights to customers upon their request.

As EE, NamWater will sign the grant agreement with the NIE and will be accountable to the NIE
for the disbursement of funds and the achievement of the project objective and outcomes
according to the approved work plan. In particular, NamWater will be responsible for the following
functions:

e coordinating activities to ensure the delivery of agreed outcomes;

o certifying expenditures in line with approved budgets and work-plans;

e facilitating, monitoring and reporting on the procurement of inputs and delivery of outputs;

o approval of Terms of Reference for consultants and tender documents for sub-contracted
inputs in compliance with the NamWater Procurement Policy
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e reporting to the NIE on project delivery and impact;
e and monitoring compliance with the AF.

A separate project account will be opened in Namibian dollars with the First National Bank of
Namibia, a financial institution that has been providing banking services to NamWater since
inception in 1998. This will provide that all tranches for the project can be deposited directly into
this account and all costs related to this project can be claimed from this account on a monthly
basis. This separate bank account will be included in the annual organisational audits of the EE
and the NamWater financials system will also be available for an audit if required.

3. Project level

At the project and component levels, Task Teams will be established to support local-level
coordination and governance (for the former), and technical integration across partner
organisations and with related initiatives and ongoing programmes of work (for the latter).

The Task Teams will be as follows:

¢ Environmental and Social Task Team;

e Engineering Design Task Team;

e  Operation and Water Quality Review Task Team; and
e Capacity Building and Learning Task Team.

The PSC, PT and Task Teams will ensure that the project is appropriately linked to local
(constituency), local authority, regional and National structures. Strategic and operational
oversight will be ensured by the NIE.

The project will be managed by a Project Manager (PM) leading a Project Team (PT) that is
housed within NamWater and reports to the NamWater Program Manager. The PT will be
responsible for providing technical leadership to the project, managing and coordinating project
activities, reviewing quarterly forecasts and risk assessments and providing oversight on the day
to day operations of the project including procurement, financial management and reporting,
communications, monitoring and evaluation of project performance, reporting and serving as
secretariat for the PSC.

The PT will be led by a Project Manager and assisted by a Supply Chain Manager (part-time) and
Project Accountant with representatives from each technical discipline. The functions of the
Project Manager

Indicative Terms of Reference for the Project Manager:

e Provide strategic leadership to the implementation of the Project.

e Ensure management of all project management processes, deliverables, finances,
procurement and contracting of service providers.

¢ Ensure compliance with NIE and AF requirements, including ensuring effective procurement,
administration, reporting, disbursement and financial management procedures.

¢ Ensure the coordination and effective implementation of project activities, through effective

governance structures.
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o Build relationships with the Ministry of Agriculture, Water & Forestry, and local and regional
government ministries to sustain and replicate project outcomes, and to capture these in
ongoing and future policy processes.

e Manage relationships with a diverse range of partners and stakeholders (private sector,
public, sector, NGOs and academic), resulting in their continued mobilisation and support of
the project.

A Gender and Social Expert will from part of the Environment & Social Task Team, and will work
closely with the other project partners to ensure that there is equitable representation of women
and other vulnerable groups as project beneficiaries, in training and capacity-building
programmes, and in project decision-making structures at all levels. The Gender and Social
Expert will be responsible for developing a Gender and Social Action Plan (GSAP).

This will include:

¢ arapid assessment undertaken in beneficiary communities;

e indicators and targets regarding the inclusion of vulnerable groups in project activities,
training, representation on project structures and receipt of project benefits;

e measures to ensure transparency, fairness and equity in selection processes for project
benefits; and

e measures to encourage and support the participation of identified vulnerable groups and
individuals in the various project activities; training/building the capacity of implementing
partners to incorporate gender and social concerns into their work on the project; playing an
ongoing advisory role to these partners during the 3 years of project implementation; ensuring
compliance with the project's Environmental and Social Risk Management Plan; and
monitoring the progress on achieving project targets relating to gender and social indicators.

Most project staff will be assigned to the project for a period of maximum 3 years periods with
release periods in between when their inputs are not required, however, the Project Manager will
update them on regular intervals regarding the progress of the projects. The Project Manager,
Supply Chain Manager and Project Accountant will be assigned for a longer period to allow for
project closure. The Project Manager will report directly to the Program Manager within
NamWater, who will be responsible for providing day-to-day supervision of the Project Manager.
NamWater will provide suitable office space for all NamWater project staff on full-time service
contracts, as well as the necessary office furniture and support services. The NamWater
Enterprise Resource Planning system (ERP), SAP PS, will also be utilised as the project
accounting system for the project which has the added advantage that the project financials are
subject to the annual external audit.

Core project staff will be trained to ensure compliance with AF policies and procedures. Focus
will be placed on ensuring that NamWater and other project partners are able to competently
detect environmental and social risks in future project planning, monitoring, evaluation and
reporting processes. All project staff will be assigned to the PT in terms of their responsibilities
and functions within the respective partnering institution. It is not planned to appoint any staff
member outside of the partnering institutions.
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B. Financial and project risk management

DRFN will have an overarching role as the NIE in overseeing and ensuring financial and project
risk management. These risks, and associated mitigation/management measures, will be
assessed on an ongoing basis. The following risks, their potential impacts, and proposed
responses in mitigation/management are as follows:

Table 32 Risks, impacts and mitigation

Risk Level Management/Mitigation

Financial

Ineffective Financial Low The following measures will mitigate the risk: (i) The

Management Systems separate bank account with FNB for the project will
ensure that project funds received are clearly
separated from NamWater funds. (ii) NamWater will
formally claim expenses on a monthly basis from
the FNB account supported by recorded actual
expenses. (iii) All service and goods will be
procured in compliance with the NamWater
Procurement Policy. (iv) The NamWater project
expenses will be subject to the normal internal and
external audit.

Delays in the disbursement | Low The NIE and NamWater will work closely to ensure

of funds, procurement and optimum conditions for timely disbursement of funds

institutional inefficiencies contracting, monitoring and financial reporting. The

(e.g. lengthy approval Project Manager and Supply Chain Manager will

processes) result in delayed develop and regularly update a Procurement Plan in

delivery of equipment and line with NamWater guidelines. Key project staff will

other services and hence be in place prior to the project inception meeting.

project implementation.

Fluctuations in exchange Medium | The Project Accountant will closely monitor the

rate (USD: NAD) which USD: NAD exchange rate and communicate any

could affect the funding implications to the Project Manager so that project

available for implementation management can be adaptive. NamWater will

and lead to budgetary collaborate closely with the NIE should exchange

constraints. rates fluctuate to the extent that budget
reallocations are required.
In this event, budget reallocations shall be made in
such a way that the achievements of project
outcomes are compromised as little as possible.

Ineffective management of Low A Supply Chain Manager and Project Accountant

project funds affects project will be assigned to the Project Team to ensure

implementation. appropriate management of project funds. In
addition, NIE oversight and account audits will
ensure that there is no ineffective use of project
funds.
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Risk Level Management/Mitigation
Project

Failure to achieve Low A dedicated NamWater project manager will be

milestones and provide appointed to manage the project to ensure

deliverables on time adequate project planning, coordination and
integration of all activities to prevent time frame
overruns.

Long distances to the sites Medium | Access to Uis and Bethanie was considered as one

results in logistically of the criteria when selecting project sites. The road

challenging implementation to Uis consists of 211 km of tarred road and 122 km

of project interventions. of gravel road. The road to Bethanie consists of 644
km of tarred road. Whilst the accident rate on
Namibian roads is at an unacceptable high level,
the following mitigation measures will apply for
project staff to do site visits: (i) Driving after sunset
and before sun rise will not be permitted. (ii) Motor
vehicles used for driving must be roadworthy and in
good condition. (iii) Drivers of motor vehicles must
be in possession of a valid driving license issues by
the Namibian Authorities. (iv) Drivers must comply
with all traffic rules, with specific reference to the
speed limits on these roads. (V) It will be expected
from drivers to rest for at least 10 minutes after
driving of a period of 2 hours.

Failure to involve adequate Low The project will avoid a ,top down" approach and

representation of vulnerable create community ownership of the project

communities, particularly interventions by building the capacity of community

women, and therefore failure members at an early stage in the project.

to create ownership of the Engagement and capacity building will adopt a

project at the community gender-sensitive approach, as guided by the

level at project sites. Gender and Social Expert. The development of
detailed implementation plans will be undertaken in
a participatory manner, encouraging input from all
community members, including women.

Communities are incapable | Medium | Capacity building programmes will include training

of managing and maintaining on maintenance and management techniques.

assets and structures built Robustness of infrastructure will be an important

through the project. value as from the design stage. Specific measures
will be put in place to prevent theft of solar panels
which are subject to theft throughout Namibia, e.g.
fitting a movement and GPS to the panels to give an
alarm when moved and track the movement if
removed.

Technology transfer with its | Medium | The point of departure is that the communities at

associated uncertainties

Uis and Bethanie have not been exposed to high
technology. Therefor technology transfer is a risk
that will be assessed during the training given to the
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Risk

Level

Management/Mitigation

operators. From previous experiences it is likely that
with the correct selection process, persons with the
correct aptitude will have success with the operation
of the plant.

Operation and maintenance
of the plant

Medium

Since it is planned for the plant to be robust of
nature, it is expected that the operation will have a
lower risk than the maintenance. To mitigate the
maintenance risk, it is planned to hire the services
of technical equipped contractors in the vicinity to
be responsible for the scheduled and break down
maintenances.

Water Quality

Low

Water will be sampled at specified intervals and
sent to the NamWater laboratory for internal or
external testing in terms of bacterial and chemical
analysis. The results will be made available to the
project team to attend to as part of the piloting of the
plants. In the event of non-compliance, NamWater
is obliged to terminate the operation of the plant and
attend to all defect processes before operation may
continue. In terms of the Water Resources
Management Act, 2013 the specified water quality
testing regime must be continued for the lifetime of
the plant. See Annexure 1 for chemical and
bacteriological water quality standards.

Sustainability of the plant

Medium

One of the objectives of the pilot plant is to test the
sustainability of the plant. The sustainability will be
reviewed during the pilot project and mitigation
measures will be recommended to ensure
sustainability.

Institutional

Low capacity, awareness
and acceptance of the need
to tackle the impacts of
climate change among key
stakeholders limit the
support for the project and
limit likelihood of project
outputs being mainstreamed
into plans and budgets.

Low

The project includes a capacity building programme
for community members, councillors, traditional
authorities and district and local authority officials on
the importance of mainstreaming adaptation
responses into planning, budgeting and policy
development processes. This capacity building
programme will build on the awareness generated
and the support already raised amongst local
authority officials.

Poor coordination with other
climate change projects in
Namibia limits the potential
to learn from and build on
the experiences of climate
change related projects.

Low

During implementation, Project Managers and key
team members from climate change projects within
Namibia will be invited to group discussion with
engagement of the NIE, to coordinate efforts,
ensure that projects deliver complementary and
mutually reinforcing outcomes and have a collective
knowledge sharing experience.
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NamWater, Local
Authorities, project
partners, consultants and
contractors may hamper
progress.

Risk Level Management/Mitigation

Limited capacity of project Low Project partners all have experience in coordinating,

partners to deliver project implementing and delivering outputs in their relevant

outputs. spheres of expertise, as demonstrated by the
successful implementation of previous projects.
Additionally, the NIE will play an oversight role,
providing further expertise if required.

Staff turnover within Low Institutional rather than individual relationships will

be built between NamWater and Local Authorities
and with project partners, limiting the negative
impact of staff turnover.

NamWater has clear structures in place that provide for financial and project management risks.
NamWater also must abide by the shareholder’s regulations such as the Public Procurement Act,
No. 15 of 2015 (PPA 2015). This act outlines the national procurement methods, the bidding
process, and procedures for bidding challenge and review.

A separate project account will be opened in Namibian dollars with the First National Bank of
Namibia, a financial institution that has been providing banking services to NamWater since
inception in 1998. This will provide that all tranches for the project can be deposited directly into
this account and all costs related to this project can be claimed from this account monthly. This
separate bank account will be included in the annual organisational audits of the EE and the
NamWater financials system will also be available for an audit if required.
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C. Environmental and social risk management

The Environmental and Social policy of the Adaptation Fund is consistent with Namibia’s
environment management act, laws and policies which ensure that proposed developmental
project do not affect the environment and people in the surrounding, but enhancement project
benefits to the environment and the people. The proposed project is intended to increase the
resilience of the most marginalised and vulnerable communities in the Southern part of Namibia
by improving their quality of water which will improve the health of women and children and thus
their self-esteems. Apart from improving health, good quality water will also lead to diversification
of livelihoods in the project areas by construction of tourism facilities by the locals and attraction
of business development due to good quality water.

The executing entity, NamWater, has implemented numerous capital water infrastructurel
projects. In all these projects environment and social risks are mandatory for assessment by the
Environmental Management Act 7 of 2007 prior to commencement of such as projects. Given the
vast experience of the executing entity in environment and social risks assessment, it is
anticipated that the proposed project will not have adverse effect to the environment and the
people in the projects. Should any environmental and social effects occur, it is likely to mitigate at
the community level and this will be small in scale and magnitude.

As mentioned earlier in Part Il, Section K, below are the environmental and social risks for the
proposed two sites. The risks were collected during the screening of the proposed technology to
be used and most importantly during the stakeholder’s consultative meetings. To ensure
compliance with the AF requirements the identified risks were aligned with the environmental and
social principles, mitigation measures were also proposed.
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Table 33: Potential environmental impacts/risks

Identified risks/impacts Environmental principles Planned mitigation measure
e Principle 1 (required) —|e The project is in compliance with major laws such as
Non-compliance with the laws Compliance with National National Climate Change Strategy & Action Plan 2013 —
and other administrative orders Regulations 2020, Water Resources Management Act (Act no. 11 of
of national and statel 201_3), anc_i Environmental Managem_e_nt Act 2012. -
government. e Valid Environmental clearance certificates for the existing

water supply infrastructure at the proposed sites are
available.

e Environmental clearance certificates for the proposed
concept design are available.

o Water abstraction permits available for all sites.

o Apply for brine disposal permits once the detailed design is
completed.

e Apply for a permit from MAWF if any protected tree needs to
be removed.

e Collect and submit water samples pre and post operation
(testing or piloting phase) to make sure the Water Quality
Standards are achieved.

Land acquisition and potentiall ¢ Principle 1 (required) — e Ensure careful selection of site to avoid sensitive habitats or
removal of local animals Compliance with priority species
National Regulations e The land would be owned or leased by NamWater where
e Principle 9 — possible.
Protection of Natural e Proper protocol or consultation with relevant stakeholders or
Habitats local authorities will be followed to acquire a piece of land if
° Principle 10 - necessary.
Conservation of ¢ No unintentional removal of local animals will be allowed,
Biological Diversity and if required consultation should be made with the Ministry

of Environment and Tourism.
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Identified risks/impacts

Environmental principles

Planned mitigation measure

Law changes during
Construction Phase

e Principle 1 (required) —
Compliance with
National Regulations

Proper communications should be done between NamWater
and the various competent authorities (MET, MAWF etc.) to
make sure what could change / is in process of being
promulgated before construction starts, so that there are no
surprises.

Land and vegetation clearing

e Principle 9 — Protection
of Natural Habitats

e Principle 10 -
Conservation of
Biological Diversity

e Principle 14 — Physical
and Cultural Heritage

e Principle 15 — Lands
and Soil Conservation

Clear only the vegetation absolutely necessary for the plant
construction and proper operations.

Only clear vegetation in phases, to minimise erosion and
windblown dust.

Save the topsoil so that it can be reused later during
rehabilitation.

Any Protected trees that needs to be removed, needs a
permit from MAWF before this can be done.

If required ecological / botanical specialist must be
appointed to assess the potential sites and the removal of
any protected species where applicable.

Protection of natural systems

e Principle 9 — Protection
of Natural Habitats

e Principle 10 -
Conservation of
Biological Diversity

e Principle 14 — Physical
and Cultural Heritage

e Principle 15 — Lands
and Soil Conservation

Disturbance of vegetation and faunal communities and their
habitats is kept to a minimum.

Heavy construction vehicles should be kept out of the
seasonal and ephemeral stream channels and the
movement of construction vehicles should be limited where
possible to the existing roads.

Riparian / Oshana areas disturbed should be rehabilitated,
by the removal of alien vegetation where found and the re-
vegetation of these disturbed zones with suitable indigenous
vegetation.

All earthworks equipment operators shall be informed to
cease operating immediately if any artefact is unearthed and
to report the finding immediately to the Engineer / ECO and
OTC, who in turn shall notify the National Heritage Council.
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Identified risks/impacts

Environmental principles

Planned mitigation measure

Pollution of
groundwater

soil

and

e Principle 12 — Pollution
Prevention and
Resource Efficiency

e Principle 13 — Public
Health

e Principle 15 — Lands
and Soil Conservation

Design must include a proper lining to prevent leakage, and
adequate capacity for heavy rainfall events.

The Contractor shall ensure that all liquid fuels are stored in
tanks or mobile bowsers with lids that are kept firmly shut.
All tanks and/or mobile bowsers shall be situated in a
bunded area.

The Contractor shall ensure that there is adequate fire-
fighting equipment at the fuel storage areas.

Access, traffic and haul roads

e Principle 9 —
Protection of Natural
Habitats

e Principle 10 —
Conservation of
Biological Diversity

The Contractor shall be held responsible for the control of all
project related traffic, including that of his suppliers, in
ensuring that vehicles associated with the project remain on
designated routes and within the designated working times.
Fencing to be installed and properly maintained.

Solid waste management

e Principle 12 — Pollution
Prevention and
Resource Efficiency

e Principle 13 — Public
Health

e Principle 15 — Lands
and Soil Conservation

The Contractor shall provide sufficient number of rubbish
bins with secured lids to prevent animal scavenging.

No waste materials, including domestic, organic or
construction wastes shall be burnt, dumped or buried on the
site.

Hazardous substances

e Principle 12 — Pollution
Prevention and
Resource Efficiency

e Principle 13 — Public
Health

e Principle 15 — Lands
and Soil Conservation

Hazardous chemical substances used during construction
shall be stored in secondary containers.

The relevant Material Safety Data Sheets (MSDS) shall be
available on site.

Trenches

e Principle 10 —
Conservation of
Biological Diversity

Trenches shall be demarcated appropriately and securely
and regularly monitored to ensure that pedestrians / animals
(and vehicular) access to these areas is strictly prohibited.
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Identified risks/impacts

Environmental principles

Planned mitigation measure

Principle 15 — Lands
and Soil Conservation

Erosion, water quality, and
storm water

Principle 9 —
Protection of Natural
Habitats

Principle 15 — Lands
and Soil Conservation

The Contractor shall take all reasonable steps to prevent or
remediate damage to the environment resulting from the
Works in the form of erosion and sedimentation.

The Contractor shall immediately remedy any situation that
is or has the potential to result in soil erosion, water pollution
and sedimentation from the works because of storm water
flows.

Storm water should be managed appropriately at the culvert
crossing where the pipeline is planned to go through
underneath the road, so that blockage does not occur.

Leakage of brine into soil and
groundwater from ponds (poor
design, damage of lining during
cleaning, flooding during heavy
rain)

Principle 12 — Pollution
Prevention and
Resource Efficiency
Principle 13 — Public
Health

Principle 15 — Lands
and Soil Conservation

Design must include a proper lining to prevent leakage, and
adequate capacity for heavy rainfall events.

Competence of operating staff employed at the plant
Develop a proper and up to date Operation and Maintenance
(O&M) manual of procedures with technical guidelines
Routine and proper environmental monitoring of all aspects
of the plant.

Establish regular reporting procedures on maintenance
Undertake regular inspection and maintenance of all
infrastructure to ensure in working order and to assess
damaged/ deficient equipment, as per the Operation and
Maintenance Manual

Brine peak flow monitoring by monitoring the incidence of
overflow at pump stations leading to the ponds and accurate
recording of flow metering.

Monitoring of surrounding boreholes for potential
contamination of surrounding sources or from the brine
evaporation ponds.
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Identified risks/impacts

Environmental principles

Planned mitigation measure

Non-sustainability —of  water| ¢ Principle 11 — Climate Routine and proper monitoring of all aspects of the plant.
sources being over used Change Proper monitoring of water being pumped / being used or
(indirect climate wasted.
change aspects) Regular checks on all aspects of water usage be reported
Health hazard to animals| e Principle 9 — The Plant and ponds need to be properly fenced to keep

entering the pond area

Protection of Natural
Habitats

animals from entering the site.

Collision of birds with wind
turbines

Principle 9 —
Protection of Natural
Habitats

Further assessment and monitoring be done on the effects
of the wind turbines on surrounding wildlife, especially birds
once the detailed design is completed.

Potential of  birds
attracted to the ponds

being

Principle 9 —
Protection of Natural
Habitats

Further assessment and monitoring be done on the effects
of the ponds on surrounding wildlife, especially birds once
detailed design is completed.

Fire or explosion of plant

Principle 9 —
Protection of Natural
Habitats

Principle 10 —
Conservation of
Biological Diversity

Proper Risk Management Plan and Emergency Plans be in
place.

Staff be trained and knowledgeable of the steps and
procedures to follow in the event of a fire or explosion onsite.
Proper signs and emergency procedures be placed visible
on site.

Used equipment such as RO
filter disposal

Principle 9 —
Protection of Natural
Habitats

Principle 10 —
Conservation of
Biological Diversity
Principle 12 —
Pollution Prevention
and Resource
Efficiency

Proper disposal plan be provided on how to dispose of plant
equipment, be it; to sell the equipment to be reused /
recycled by a prospected buyer; or the disposal at a licenced
landfill site.

A disposal certificate must be obtained and signed off by a
licenced waste disposal specialist.
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Identified risks/impacts

Environmental principles

Planned mitigation measure

Improper reuse of the brine
salt-by-product

Principle 9 — o
Protection of Natural
Habitats

Principle 10 — o
Conservation of
Biological Diversity o
Principle 12 —
Pollution Prevention
and Resource
Efficiency

The use of brine (salt) produced during water treatment for
agricultural / other uses is encouraged due to the high levels
of nutrients inherently contained therein.

Proper research must be done to make sure that the brine /
salt-by-product is used in the correct ways.

In addition, such use must be strictly controlled and
monitored with restrictions on specific uses to ensure the
health and safety of both the producers and the consumers
of the products to which the brine / salt-by-product has been
applied (DWAF, 2012).

Table 34: Potential social impacts/risks

Identified risks/impacts

Social principles

Planned mitigation measure

need)

Human rights (water as a basic

Principle 4 (required) — Human
Rights (see also gender policy)
Principle 11 — Climate Change

Principle 7 — Indigenous People.

Principle 13 — Public Health

To ensure that the development process fosters full
respect for the human rights, dignity, aspirations,
culture, and natural resource-based livelihoods of
Indigenous Peoples:

¢ Anticipate and avoid adverse impacts of projects
on communities of Indigenous Peoples, or when
avoidance is not possible, to minimize and/or
compensate for such impacts.

removal of local people

Land acquisition and potential

Principle 1 (required) —
Compliance with National
Regulations

Principle 2 — Access and Equity
(see also gender policy)

¢ The land would be owned or leased by NamWater
where possible.

e Proper protocol will be followed by NamWater to
acquire any additional piece of land if necessary.
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Identified risks/impacts

Social principles

Planned mitigation measure

Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 4 (required) — Human
Rights (see also gender policy)

Principle 7 — Indigenous People.

Principle 8 — Involuntary
Resettlement

To ensure that the development process fosters full
respect for the human rights, dignity, aspirations,
culture, and natural resource-based livelihoods of
Indigenous Peoples:

Anticipate and avoid adverse impacts of projects
on communities of Indigenous Peoples, or when
avoidance is not possible, to minimize and/or
compensate for such impacts;

Promote sustainable development benefits and
opportunities for Indigenous Peoples in a
culturally appropriate manner;

Establish and maintain an ongoing relationship
based on Informed Consultation and Participation
(ICP) with the Indigenous Peoples affected by a
project throughout the project’s life-cycle.

Ensure the Free, Prior, and Informed Consent
(FPIC) of the Affected Communities of
Indigenous Peoples.

related surface infrastructure

A temporary loss of land and
assets to the road servitude or
areas to be occupied by project-| ®

Principle 4 (required) — Human
Rights (see also gender policy)

Principle 7 — Indigenous People.

Principle 8 — Involuntary
Resettlement

To ensure that the development process fosters full
respect for the human rights, dignity, aspirations,
culture, and natural resource-based livelihoods of
Indigenous Peoples:

Anticipate and avoid adverse impacts of projects
on communities of Indigenous Peoples, or when
avoidance is not possible, to minimize and/or
compensate for such impacts;

Promote sustainable development benefits and
opportunities for Indigenous Peoples in a
culturally appropriate manner;

Establish and maintain an ongoing relationship
based on Informed Consultation and Participation
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Identified risks/impacts

Social principles

Planned mitigation measure

(ICP) with the Indigenous Peoples affected by a
project throughout the project’s life-cycle.

Ensure the Free, Prior, and Informed Consent
(FPIC) of the Affected Communities of
Indigenous Peoples.

A population influx (due to the
presence of a construction
workforce, as well as an influx of
job-seekers into the area), with a
possible concomitant increase in
social pathologies and increased
pressure on existing infrastructure
and services.

Principle 2 — Access and Equity
(see also gender policy)
Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People.

The recruitment policy used to employ people on
the project must be fair and transparent.

The intention of giving preferential employment to
locals is clearly communicated, to discourage an
influx of job-seekers from other areas.

Inform local businesses about the expected influx
of construction workers so that they could plan for
extra demand.

Ensure that employment procedures/ policy of the
contractor is communicated to local stakeholders,
local farmers and Local Ward Councillor.

Have clear rules and regulations for access to the
construction site to control loitering.

Consult with the local private security companies
and Police to establish standard operating
procedures for the control and removal of loiterers
at the construction site.

Construction  workers  should be clearly
identifiable by wearing proper construction
uniforms displaying the logo of the construction
company.

Construction workers must also be provided with
identification tags.
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Identified risks/impacts

Social principles

Planned mitigation measure

Disruption of access routes and
daily movement patterns by the
construction.

lAccess, traffic and haul roads.

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 7 — Indigenous People.
Principle 8 — Involuntary
Resettlement

Unauthorised access to the construction site must
be prevented through appropriate fencing and
security.

When the construction period has ended the
implementation of adequate rehabilitation
measures to return the landscape and other
changes to at least its original state.

The Contractor shall be held responsible for the
control of all project related traffic, including that
of his suppliers, in ensuring that vehicles
associated with the project remain on designated
routes and within the designated working times.

Impacts on sense of place. Such
impacts may arise because of the
visual intrusion of project-related
infrastructure, as well as noise and
traffic impacts during construction
Visual disturbance from wind
turbines and solar panels

Principle 4 (required) — Human
Rights (see also gender policy)
Principle 7 — Indigenous People.

Where the public could be exposed to danger by
any of the Works or site activities, the Contractor
shall provide flagmen, barriers, and/or warning
signs.

The Contractor shall implement appropriate
measures to limit any adverse social impacts
associated with the establishment of a
construction camp and/or the accommodation of
a construction workforce on the local
communities.

Dust caused by the construction
works and from movement of
heavy equipment. During the
construction phase, the local
community and  construction
workers would be inconvenienced
by the dust generated by the
construction works.

Principle 6 (required) — Core
Labour Rights
Principle 7 — Indigenous People.

Dust suppression is to be conducted throughout
construction.

The use of enclosures, screens and sheeting
should be considered to contain dust.

The contractor is to take appropriate measures to
minimise the generation of dust because of
excavation works. Such measures include
frequent spraying of water during low rainfall
Paved or surfaced roads should be used where
possible. Where none are available, the required
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Identified risks/impacts

Social principles

Planned mitigation measure

dust suppression measures as stipulated in this
ESMP must be implemented.

Speed limits must be enforced in all areas to
reduce the generation of dust.

Cover dump trucks before traveling on public
roads or relevant as per ECO approved method
statement.

Keep soil loads below the freeboard of the truck to
minimise fugitive dust.

Revegetate disturbed areas as soon as possible
after disturbance.

When feasible, shut down idling construction
machinery.

Tighten gate seals on dump trucks.

No burning on site and close to settlements.

Noise and vibration due to the
construction works and from
movement of heavy equipment.
Movement of heavy machinery on
existing local roads may be one of
the core problems for the local
community during the construction
phase.

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People.

Construction activities should be restricted to
daytime hours between 07:00 to 18:00.

Adjacent households should be consulted and
notified of any construction activities that could
lead to excessive noise levels in advance.

The households should also be consulted if any
night time construction activities are to take place.

Improper ablution facilities

provided

Principle 6 (required) — Core
Labour Rights

Adequate chemical toilets must be provided for all
staff. Alternatively, existing ablution facilities on
site can be utilised if available.

The contractor camp: ensure the necessary
ablution facilities are provided, with chemical
toilets where such facilities are not available at
commencement of construction.

Chemical toilets must be empty, kept hygienically
clean and secured, they must be emptied /
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Identified risks/impacts

Social principles

Planned mitigation measure

serviced on a regular basis to prevent them
overflowing.

Adequate toilets and showers must be positioned
at the right places.

Socio-cultural  differences and
conflicts between migrant workers
and the local community. Single
men predominately occupy the
construction camps which could
create social conflicts, usually]
because of cultural differences,
alcohol abuse or being away from

their wives or partners for
extended periods of time.
A possible reason for conflict

would be the perception among
locals that the outsiders are taking
up jobs that could have gone to
unemployed members of the local
community. An influx  of
unemployed job seekers could
also add to the potential for
conflict.

Principle 2 — Access and Equity
(see also gender policy)
Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People
Principle 14 — Physical and
Cultural Heritage

Construction  workers  should be clearly
identifiable. Overalls should have the logo of the
construction company on it and construction
workers should wear identification cards.
Loitering of outsiders at either the construction site
or at the construction camps should not be
allowed. Local Police should be requested to
assist in this regard.

Align awareness campaigns with those of other
organisations in the area (i.e. the Local Council).
Control of access to construction camp.

Cease construction activities before nightfall, if
possible.

Liaison with police, community policing forum and
security stakeholders.

\Various social pathologies, such
as drug/ alcohol misuse, abuse off
woman and  children  and
incidences of sexually transmitted
diseases (STI's) may increase with
the influx of job-seekers into the

area.

Principle 2 — Access and Equity
(see also gender policy)

Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Social pathologies:

Implement HIV/ AIDS, alcohol abuse, drug abuse,
and domestic violence prevention and awareness
campaigns in the communities.

The contractors should ensure the health of its
employees and their dependants by adopting
rigorous health programmes, which should, at a
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Identified risks/impacts

Social principles

Planned mitigation measure

Crime is another social pathology
that may increase. An inflow of
construction workers and job
seekers may also be accompanied
by an increase in crime. Even if
specific instances of crime are not
because of the newcomers, they
may still be ascribed to them by
local communities.

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People.
Principle 13 — Public Health

minimum, include programmes to combat HIV/
AIDS and TB.

The contractor should make HIV/ AIDS and STD
awareness and prevention programmes a
condition of contract for all suppliers and sub-
contractors.

Crime:

Regarding safety and security, construction
workers should be clearly identifiable.

Overalls should have the logo of the construction
company on it and construction workers should
wear identification cards.

The construction site to be fenced and access
should be controlled. Loitering of outsiders at
either the construction side or at the construction
village should not be allowed. Local security
companies and Police should be requested to
assist in this regard.

Liaison structures are to be established with local
security companies and police to monitor social
changes during the construction phase. Liaison
should also be established with existing crime
control organisations.

Control of access to construction camp.

Cease construction activities before nightfall, if
possible.

Informal settlements. Once
construction is concluded and the
camp is vacated, it may be illegally]
occupied.

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 7 — Indigenous People.
Principle 8 — Involuntary
Resettlement

Once construction is completed and the
construction camp vacated, the camp must be
demolished to avoid settling of informal residents.
Alternatively, if the camp is to be made available
for use by other contractors on other projects, it
should be “mothballed” until the new occupants
take up residence.
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Identified risks/impacts

Social principles

Planned mitigation measure

Local economy opportunities and
economic empowerment.  The
construction phase of the project
will  have temporary positive
impacts on the local economy,
creating opportunities for formal
and informal businesses to benefit
from the proposed project. (+)

Principle 2 — Access and Equity
(see also gender policy)
Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 7 — Indigenous People.

The developer to encourage, in consultation with
key stakeholders, construction companies to use
local services. As for maximising employment
benefits. Also:

Develop register of local SMMEs. SMME skills
development as part of Corporate Social
Investment (CSI) programme.

Community education.

Training and skills transfer. The)
project will provide the opportunity
for the local community to
participate in training and skills
transfer activities. (+)

Principle 11 — Climate Change
Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People

Promote skills development programmes.

Do a skills audit to attain various skills needed in
the local community.

Provide training (accredited and non-accredited)
not only for construction related skills. E.g. basic
business skills, health and safety, computer,
hygiene, agriculture, tourism, HR etc.

Identify vulnerable people, youth and women to
take part in training and skills transfer
programmes.

Reluctance of beneficiaries to use
desalinated water

Principle 11 — Climate Change
Principle 7 — Indigenous People
Principle 13 — Public Health

Establish and maintain an ongoing relationship
based on Informed Consultation and Participation
(ICP) with the Indigenous Peoples affected by a
project throughout the project’s life-cycle.
Ongoing community education.

Establish a Stakeholder Liaison Committee.

Sustained future operation,
management and maintenance of
the plants

Principle 11 — Climate Change

Plan the project in such a way to minimise social
costs and maximise the benefits discussed.
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Identified risks/impacts

Social principles

Planned mitigation measure

Risk of skill loss — skilled staff
leaving NamWater employ during /
after Pilot Phase (Sustainability)

Principle 2 — Access and Equity
(see also gender policy)

Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Local people can be trained part-time during the
construction period to attain skills necessary for
operation of the plant.

Details of the proposed project should be
designed in consultation with community.
NamWater should support or endorse existing
development programmes.

Skills transfer should be encouraged by
identifying people with the potential

On-site or in-job training should be encouraged
Promote skills development programmes related
to alternative economic activities

Possible unaffordable water tariff
for desalinated water

Collapse of the South African
Rand (and the N$)

Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 7 — Indigenous People

Provide subsidies to the schemes as per normal
cross-subsidization norms applied by NamWater.

Theft of solar panels and other
materials

Principle 7 — Indigenous People

Site to be fenced and access should be controlled.
Loitering of outsiders at either the construction
side or at the construction village should not be
allowed. Local security companies and Police
should be requested to assist in this regard.
Liaison structures are to be established with local
security companies and police to monitor social
changes during the construction phase. Liaison
should also be established with existing crime
control organisations.
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Identified risks/impacts

Social principles

Planned mitigation measure

Visual impact of the plant, solar
panels and wind turbineg
infrastructure.

Principle 7 — Indigenous People

Sensitisation must be done to provide effective
mitigation measures and acceptance of the
project where possible.

Noise impacts form the plant and
wind turbines

Principle 7 — Indigenous People

Adequate controls of heavy vehicle traffic to
mitigate negative impacts such as noise and
sense of place.

Fire or explosion of plant

Principle 7 — Indigenous People
Principle 13 — Public Health

Health and safety protocols to be put into place. A
method statement is required for dealing with
possible emergencies that can occur, such as fire
and accidental leaks and spillage.

No persons allowed on site other than project
employees.

Minimal materials are stored.

All waste disposal bins will be emptied.

Materials are stored in leak-proof, sealable
containers or packaging.

The store area is secure and locked.

Basic firefighting equipment must be available on
site. Fire extinguishers are serviced and
accessible.

The area is secure from accidental damage
through vehicle collision, etc.

Emergency and contact numbers of the contractor
are available and prominently displayed.

All stores will be secured.

Chemical toilets are empty, kept hygienically
clean and secured.

24-hour security will be on site during this period.
All trenches are barricaded with danger tape.
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Identified risks/impacts

Social principles

Planned mitigation measure

Plant down-time (no water
provision)

Principle 2 — Access and Equity
(see also gender policy)

Water will be stored in existing / additional
reservoirs to have back-up water for a minimum of
48h so that the problem can be fixed within that
time frame.

If the problem persists after the 48h, water
provision will temporarily switch back to the old
water scheme standards.

\Water quality changes (+)

The project is aimed at improving
the quality of water for NW to
comply with the new water quality]
regulations of the  Water
Resources Management Act of
2013

Principle 11 — Climate Change
Principle 7 — Indigenous People
Principle 13 — Public Health

Regularly test water to ensure continuous
compliance with water quality regulations.

Local employment and job
opportunities.

The construction phase of the
project will have a positive impact]
on the local labour market. A
positive impact on continued
permanent employment will be
probable due to the proposed
project as the long-term economic
viability of the plant will be
possible, following the plant
expansion. (+)

Principle 2 — Access and Equity
(see also gender policy)
Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Principle 7 — Indigenous People.

Unskilled job opportunities should be afforded to
the local communities, as far as possible.

Equal opportunities for employment should be
created to ensure that the local female population
also has access to these opportunities.
Individuals with the potential to develop their skills
should be afforded training opportunities.
Payment should comply with applicable labour
legislation in terms of minimum wages.

Where local labourers are employed on a
permanent basis, these labourers should be
registered with the Unemployment Insurance
Fund (UIF), Pay as You Earn or any other official
bodies as required by law. This would enable the
workers to claim UIF as a means of continuous
financial support when the workers’ construction
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Identified risks/impacts

Social principles

Planned mitigation measure

phase positions have become redundant or once
the construction phase comes to an end.

Local economy opportunities and
economic empowerment.  The
operational phase of the project
will have positive impacts on the|
local economy, creating
opportunities for formal and
informal businesses to benefit
from the proposed project. (+)

Principle 2 — Access and Equity
(see also gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 7 — Indigenous People

The developer to encourage, in consultation with
key stakeholders, construction companies to use
local services.

As for maximising employment benefits. Also:

Develop register of local SMMEs.

SMME skills development as part of Corporate
Social Investment (CSI) programme.

Community education.

Improved health. The project will
provide the local community with
better quality water and this will
have a positive impact on the
health of the people. (+)

Principle 11 — Climate Change
Principle 7 — Indigenous People
Principle 13 — Public Health

Regularly test water to ensure continuous
compliance with water quality regulations.

Savings on current expenses. Due
to the better-quality water, medical
expenses would be less (dentists)
and less frequent need to replace
water usage equipment (Geysers,
kettles etc.). (+)

Principle 11 — Climate Change
Principle 7 — Indigenous People

Regularly test water to ensure continuous
compliance with water quality regulations.

Self-esteem  upliftment.  With
cleaner teeth comes higher self-
esteem, less likelihood of
depression and social betterment
regarding relationships and even
job performance. (+)

Principle 2 — Access and Equity
(see also gender policy)

Principle 3 — Marginalized and
Vulnerable Groups (see also
gender policy)

Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 7 — Indigenous People

Regularly test water to ensure continuous
compliance with water quality regulations.
Provide training in basic hygiene.

Provide counselling programmes.
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Identified risks/impacts

Social principles

Planned mitigation measure

Training and skills transfer. The)
project will provide the opportunity
for the local community to
participate in training and skills
transfer activities. (+)

Principle 11 — Climate Change
Principle 5 — Gender Equality and
Women’s Empowerment (see
also gender policy)

Principle 6 (required) — Core
Labour Rights

Promote skills development programmes.

Do a skills audit to attain various skills needed in
the local community.

Provide training (accredited and non-accredited)
not only for project related skills. E.g. basic
business skills, health and safety, computer,

 Principle 7 — Indigenous People hygiene, agriculture, tourism, HR etc.

e |dentify vulnerable people, youth and women to
take part in training and skills transfer
programmes.

In view of the above mitigation measures, the project implementation team, and the PSC teams will be sensitised of these measures
during the meetings. Risks which will arise during implementation based on the monitoring will be recorded and mitigation measures
will be build in. Also, social audit would be put in place that would also help in mitigation of some of risk enlisted under Environmental
and Social Policy of the Fund.

Due to the project objective and design it is important to note that with mitigation measures extending into project intervention
implementation, the executing entity will ensure that environmental and social risks, if any will be adequately and timely addressed
through a management plan or changes in project design. The existing system of annual project performance reports and the mid-term
and terminal evaluation reports will be designed to track any required environmental and social risk management plan or changes in
project design. In order to ensure that the implementing partners are fully aware of their responsibilities with regards to provision of the
Environmental & Social Policy of Adaptation Fund, NamWater will orient the partners on the guidelines, systems and procedures related
to the environmental and social policy including the grievance mechanism.
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D. Monitoring and evaluation

Both the NIE and the EE are involved in monitoring and evaluation, although at different levels.
Project start-up

An inception meeting with all key partners and stakeholders will be held to agree on the overall
goals, outputs and outcomes of the project. The programme outline and activities will be
presented and verification of baselines that underpin the M&E plan will be undertaken. This will
ensure full understanding and ownership of the programme by all partners.

The schedule of progress, indicating important milestones and deliverables, will be compiled and
will constitute the annual project work plan. It will contain qualitative, quantitative and financial
information. The NIE will provide clear guidelines on procedures that will apply to implementation
of programme activities.

All team entities and partners (e.g. Village Councils) to commit to their responsibilities. These
must include compiling scheduled progress reports as prerequisites for continued funding.

An Inception Report will document the proceedings and will form the basis for the contractual
arrangements between the various organisations.

Quarterly monitoring

The construction and commissioning of the infrastructure at Uis needs to happen promptly in the
early stages of the project, the installations at Uis and the Bethanie site are the main deliverables
in the first year.

These critical milestones will be monitored from the beginning through quarterly inspections with
the participation of the team entities as well as the relevant staff of the Village. The inspections
will form the basis of the condition and performance monitoring that will be reported on every 3
months.

Overall progress will therefore be monitored throughout the 3-year project through reports that
are submitted by the EE (NamWater) to the IE (DRFN) on a quarterly basis. A template for routine
reporting will be developed by NamWater in close consultation with the NIE and with consideration
given to the requirements of the AF. All sub-Executing Entities will provide their inputs to
NamWater in a timeous manner.

The quarterly reports will give attention to any unanticipated events or problems, and will raise
these as risks requiring further monitoring. These issues will be brought to the attention of the IE
in case they cause any alterations to the milestones and financial schedule. The reports will also
include forecasting for the next quarter to underpin disbursement of funds for project activities.
The EE and the NIE will meet to discuss these reports within one week after the reporting period.

Site visits
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Periodic site visits by DRFN will be made to verify the substance of the Quarterly Reports. Site
visits will not follow a set schedule, but will be dictated by need and should not be less than once
per year.

Annual reporting

Annual reporting templates will be developed by the NIE in cooperation with the EE. The EE will
prepare Annual Implementation Reports to track progress according to programme objectives
and outcomes, using the information from the Quarterly Reports and any consequences.

The Annual Implementation Report will include:

e Progress made on the infrastructure installations and training of relevant NamWater and
Council staff to maintain it (= outputs)

¢ Information on the outcomes, as measured by specified indicators

e Emphasis on possible challenges and risks that deserve attention

e Expenditure reports

e Reporting on alignment of the project with the AF Environmental and Social Policy, using the
indicators identified in the Inception phase.

e Lessons learnt

¢ Assessment of beneficiaries in terms of gender and vulnerability

Account audits will be undertaken annually as part of the financial management procedures of
both the EE and the NIE. Final audits will be undertaken at programme completion.

Mid-term Evaluation

By the end of the first 1.5 years, all the infrastructure at the two sites should be installed and
functioning and training of local representatives should be underway. This marks a logical point
to assess project implementation and whether the intended outcomes are being reached.

Alignment with the AF Environmental and Social Policy, and with the intended outcomes of the
project, will be emp