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Absiract

Supplying adequate water and sanitation facilities to small, scattered rural communities and/for laree, fst growing seitlements in
remole areas s a challenge not easily met anywhere in the world, This article focuses on just such a challenge in the remote, rural area
of Meamiland District in north-western Botswana, Drawing on a combination of critical analysis of government and sscondary data,
participant observation, and key stakeholder interviews conducted over the period 2004-2006, the article shows that despite a good
agereeate record of supplyving water and sanitation throughout the country, there are abding, often serious, problans with supply in
remaote areas, The research reveals that due to a combination of limited human and financial resource capacity, government policy that
deliberately under-serves remote areas in order to encourage resettlement, and complacence among key decision-takers, supply problems
o unresolved. The artick suggests four key interventions as possible ways forward: using the Okavange Delta Management Plan
(ODMP) process as a guiding framework For institutional reform; linking research directly to human resource capacity development;

treating water as both a sodial and an economic good; and soliciting an TWEM ‘champion’ to drive the political process,
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1. lodroaduetion

This article critical by examines the Government of Dots-
wana's delivery of water asrvices to the people of MNgami-
land. Following on from Govermment'’s two main goals
for the water sector — clean, relable and affordable water
for housshold use; sufficient water for economic prowth
and development — we attempt to answer two guestions:

" Corvesponding author, Tel.: —267 71305145 fax: +267 685 1535,
E-mndl adafress: avwatubinthelashes@yahoo com { LA, Swatukh.

! Atated specificslly; “Te meet the water requirement: of the populazion
threugh pravision of a clean, relizhle and affordablew ater supply, which i
avalabie 1o all, and 10 meel water requrements for industrial, minng,
agricultura, wildlife, commercial cnd imsbtulion] men in order to
aclieve the major zim: o repid economic growth and sustained
development” (MDF 9, 2003:218).

Huw have supply and service perfommed in the stody area?
Whal may be dom w improve delivery?

Universal access to basic water services 15 a fundamental
condition of human development (Glock, 200, Yot
worldwide, at the bepinning of the 21at contury, ¢ billion
people lack access to adequate drmking water and two bil
lion still do not have acces: to adeguate sanitation. “It is
alaming as well a: unacceptable that in the 21st century
there are still larpe numhbers of women and children
the developing world who are forced tn enllect nntreated
or impure drmking water from varions sources, often hav-
ing to travel great distances to reach them' (Falkenmark
and Rockstrom, 200426, This obvious failure of *develop-
ment’ - 1.2 the inahility to provide kasic water and sanita-
tion — is mot necessarily a direct consequence of the physical
searcity of water but of poor management (Falkenmark
and Rockstrom, 2004, Abrams, 20010; Gleck et al., 2002),
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In Botswana, the proportion of the population without
access to safe drinking water — a key Millennium Develop-
memt Goal (MDG) indicator — is 12.1% (2001); at first
glance, this appears to be a laudable achievement for a
developing country. A high, consistent national income
based on diamond exports has provided the country with
the financial resources to facilitate supply-side provision.
A conservatively=-minded, democratically-elected govem-
ment early on recognised the social, political and economic
value in developing an extensive network of supply. Eighty
per cent of the population is clustered within 50 km of the
Lobatse-Francistown road along which the multi-billion
dollar Morth South Water Carrier was built; proximity
thus facilitating access for the vast majority of Batswana
(Swatuk and Rahm, 2004) (see Map) (see Fig. 1).

There are, however, abiding disparities regarding access
to this resource as illustrated in Table 1.

Tahle 1

Awcces 1o potable water in Botswana, wrhanfrural

Laesition Trside Teusedplot Onatzidde plat Oty
Urhan 521 479 a0
rhan village 0. 497 02
Roural @l B4.2 6.7
Mational 7l 0.6 23

Somree: UNDRP (2005,

There are also important questions raised regarding the
strategy for basic water provision in a remote, rural area
such as Ngamiland. As with the rest of the country, exploi-
tation of groundwater resources constitutes the main form
of supply. Howewer, “‘groundwater resources...certainly
cannot be characterised as abundant because of the very
low rates of recharge over the greater part of the country
— virtually zero ower much of the Kalahan. Moreover, its
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quality is often deficient with high salinity and excess con-
centrations of fluorides, nitrates and other harmful ele-
mients in some regions” (SMEC, 1991).

The article proceeds as follows. Section 2 presents our
research methodology. Section 3 describes the rural village
water supply programme in Botswana. Sections 4 and 3
examine kev issues in water supply to gazetted and unga-
zetted settlements in Ngamiland. Section 6 presents key
gtakeholder (ie. gpovernment as defined im the Okavango
Delta Management Plan process} perspectives on these
issues and problems. Section 7 provides conclusions and
makes recom mendations.

2. Methodology

This study relies on both primary and secondary data.
The primary data sources include semi-structured inter-
views with key informants in each of the institutions
involved in water manapgement in the Lower Okavango
Basin. These were recorded and later transcribed and writ-
ten in English. Several telephonic interviews were con-
ducted to get information that was not available through
formal chaneels. Analysis of existing raw data on natural
resource use issues in the study area from HOORC, partic-
ularly that collected at kgorla meetings held at 43 willages
during the Okavango Delta Management Plan (ODMIP)
stakeholder consultation process throughout the LOB dur-
ing the time period 31/01/0% and 12/05/03; and official pov-
ernment documents in the form of policy documents,
legislation, study/ingquiry reports, development plans and
any other relevant government documents that was
accessed. The met hod used to analyse this data is “interpre-
tive” and triangular: “Interpretive research . . . relies on first
hand accounts, tries to describe what it sees in rich detail
and presents its “findings” in enpaging and sometimes
evocative language' (Kelly, 2001). Triangulation maximizes
the varety of sources of information until a saturation
point is reached - ie. additional information adds no
new knowledee; rather, it reinforces the findings already
in hand. The purpose of our interpretive analysis is to pro=
vide not definitive ‘proof”, but ‘thick description” so as to
better wunderstand problems with sustainable water
resources management in the study area (see alo Kgo-
motso and Swatuk, 2006) and to put forward plausible sug-
gestions for improvement.

3. Rural village water supply programme in Botsw ana

In Botswana, water, like other natural resources, is pub-
lic property whose use and rights are defined and regulated
by the Water Act and its subsidiaries (Water Works Act
and the Water Apportionment Act) (Movyo et al., 1993).
It is therefore controlled and allocated by the state. Three
organisations are responsible for water supply im Bots-
wana: Water Utilities Corporation, Department of Water
Mffairs and District Councils. WUC is responsible for
urban water supply, DWA for major village water supply

and District Councils for small/medium rural village water
supply. With regards to rural village water supply, water
services are only provided to officially recognised villages.
In 1994, WUC provided services to 21.5% of the popula-
tion, DWA to 22.5% and the District Councils to 22%.
The remaining 34%, living in sparsely populated settle-
memts (mainly cattle posts), do not have a reliable source
of water (Talenyana and Maunge, 1994). People living in
these areas are responsible for their own water supply.
These are usually sourced from privately owned boreholes,
hand dug open wells, rivers or hauling water from major
villages or towns.

The Botswana National Settlement Policy {White Paper
No. 2 of 1998) influences the availability or lack of a water
supply scheme in a village or settlement. This policy is a
long-term  comprehensive spatial  development policy
whose main aim is to achieve balanced development. One
of its basic features is the creation of settlement hierarchy
to facilitate growth of settlements in support of ag Acultural
production and other productive activities. The main aim
of this i to concentrate scarce financial resources in
selected settlements with the highest potential for develop-
ment (RoB, 19497). For a settlement to be provided with
water by the government, it has to be gazetted a wvillage.
Mccording to this policy, a settlement may be defined as
a village when it fulfils the following major criteria: consist
of a minimum population of 300 people; be situated at least
15 km away from the nearest village; have a headman and a
Village Development Commitiee.

Settlement populations are reviewed, on averape, once
every 10 years. At that time, the District Council may
decide to reclassify a settlement as a village., This is done
in consultation with the District Physical Planning Unit
and the District Land Use Planning Unit. Recommenda-
tions are then forwarded to the Minister of Local Govern-
ment with whom the final decision rests. Certain
settlements may not be declared villages although they sat-
isfy the basic criteria. Thus, bevond the basic puidelines, it
is clear that decisions are often taken on an ad hoc basis.

The National Settlement Policy (WSP) has developed a
three-tier hierarchy of primary, secondary and tertiary cen-
tres. According to NWDIC {n.d.), the crite na for determin-

ing settlement hierarchy is:

— economic potential and employment generation,

~ availability of natural resources especially waters to
sustain it,

— population size,

— availability of infrastructure and services or the ease
with which these can be provided,

— the role of the settlement as a service centre or its
potential as a service provider to its hinterlands.

Table 2 shows the settlement hierarchies as they exist in
the Ngamiland District.

Primary centres are large urban and rural settlements
with a population of more than 20000 offerin g employment



LA Swamk, PE Egomots § Physies and Chemisery of the Ereth 32 (2007 ) F284-F274 1267

Tablke 2

Mgamiland settlement hierarchies

Hieramr hical level Fopulation range Mumber of setilements
in the distrit

Primany ssntres T D | T

Seeamdary cemires 019099 1 {Gumsarz®)

Tertiary centres 1 LRSI 0

Tertiary centre IT W99 1x

Tertiary centre [T 999 17

Tertiary centre I'V 250 4399 45

Kowrce; Ngamiland District Settlement 8 trategy, Plantec A frica (3003},

opportunities as well as social and infrastructure services.
Secondary centres are immediate settlements where the
population ranges between 10000 and 20000, or which
are District or sub-District headguarters (even if the popu-
lation is less than 10 000 as with the case of Gumare, pop-
ulation 60GT). The tertiary centre category is subdivided
into four categories viz [-1V as shown in the table above.
According to the Ngamiland District Settlement Strategy
(Plantee Africa, 2003), the recemt review of the NSP now
restricts Tertiary IV centres to Remote Area Dweller
settlements.

In total, according to the 2001 census report, there are
over 362 settlements in NMgamiland District, Of these, only
two, Gumare and Maun, have a population of more than
S000 people. Table 3 below shows that the vast majority
of settlements in Negamiland District consist of fewer than
249 people - far below the required level for gazettement.

Since water is a basic need, it is first established in all
newly confirmed villages before the establishment of other
infrastructural services such as primary educatiom or
health. At present, there are more than 460 rural village
water supply schemes operated and maintained by vanous
District Councils in Botswana. According to current ly
adopted standards, a typical village supply scheme consists
of four major water supply components, These include:
Energy and Pumping Components, Transmission Main,
Distribution Network and a Storage Tank. The service lev-
els provided by these schemes are measured using the cur-
rently adopted Botswana rural village water supply design
manual. According to this manual, minimum requirements
that should be achieved (Hagos, 1994) include:

~ Thirty litres per person per day through public
gtand pipes.

Tabke 3
Mgamiland Dvistrict Settleme nt sizes and mmmbers, 2001.°

Papulation size Toumber of setthements % af settlernents
< M¥ 478 B

el ] &1 1

14390 140 2

SENWR-09999 1 02

= 1) DR 1 02

Sowrce: Ngamiland District Sertlement S trategy, Plantec A frica (2003,
* Total number of settlements wary between 551 and more than 600
depending on the study consulted,

— People should not walk more than 400 m one way to
fetch wadter,

~ One public standpipe with two taps to serve roughly
about 200 people.

— Storage facilities with a capacity that can meet a short
time balancing and 48 h emergency requirements.

— A back up water source in order to secure availability
of water in cas main operational sources fail.

The main water source for most recognised wvillages in
Botswana is groundwater based. Usually more than two
boreholes are dalled per village. The groundwater table
for all these boreholes waries from place to place, with
depths ranging between 30 and 150 m (Hagos, 1994). Dur-
ing the initial development of most village water supply
schemes, emphasis was placed on minimising the initial
capital costs by drilling the boreholes close to the willages
{within 5-7 km radius from the centre of the village) rather
than transporting water having a reliable source from
longer distances. According to Hagos (1994), this develop-
ment approach has resulted in problems such as the drying
of many boreholes amnually especially during droughts,
because they were drilled on relatively poor aguifers (reaf-
firmed by Masamba, interview, 24/10/05). In such situa-
ttoms, it is difficult to secure reliable and sustainable
services.

The lack of wsers’ participation in money or labour, and
the large organisational structure of the District Council's
Water Units, lead to very high overhead costs, and thinly
spread services (in order fo cover all villages with at least
300 people). This makes district water supply service
expensive, inefficient and unsustainable (Hagos, 1994;
Makgasane, interview, 22/09/05) Supply costs in rural
water supply include, among others, development, initial
construction, running, upgrading and rehabilitation. Virtu-
ally mone of these costs is recovered through payment.
Water provided through willage standpipes i1s currently free
to the users (govemment is piloting metered standpipes in
gazetved villages). Where water is reticulated to households
(gither on-plot or in-howse), the billing svstem is i neflective
(Makgasame, interview, 22/09/05; alko RoB (2001]). People
have become used to poor service and not having to pay for
services {although some have expressed willingness to pay
for a relighle - both quality and quantity — service; see,
Mmopelwa et al, 2003). These and other problems such
as unaccounted for water losses raise questions about the
sustainability and reliability of distict water supply
gervices,

4. Access to water supply by gazetted villages in Ngamiland

Most of Mgamiland is rural , with the exception of Maun
that is considered a major village. Village water supply ser-
vice provision is ome of the Ministry of Local Govemns
ment’s statatory fumctions. The Ministry empowers
District Councils to provide reliable and sustainable water
supply services to all people living in recognised villages.
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With the exception of Maun, the rest of Ngamiland relies
on the rural village water supply programme for its water
services. Maun, as both primary centre and major village,
gets its water supply from the Department of Water
Affairs. Some unrecognised settlements get services
through the Remote Area Development Programme; an
unreliable programme, which was only developed for
drought emergencies. Reliable water supply is therefore
limited outside recognised villages.

The majority of settlements in Ngamiland District are
along the Maun-Shakawe road, Mohembo-Gudigwa road
and along the Okavango River, the Delta and the Thamal-
akane River (NWDC, nd.) (see Map). Villages in the
Sehithwa area (located in the Ngami Sub-District) are clus-
tered around Lake Ngami. The settlement pattern in the
Okavango sub-District is also such that there are several
villages with small populations located within a few kilo-
metres of each other; a good example here is Etsha |
through 13.

There are no major water storage facilities in Ngami-
land; pumping of groundwater is the preferred option
because it has been the least controversial of the supply
practices. The Okavango Delta is a protected resource with
no major developments that can be built on it or having its
waters diverted for storage (Baeti, interview, 19/05/2005,
Maun). A 1986 plan to exploit surface waters of the Delta
was shelved after public protest and a negative Environ-
mental Impact Assessment. Currently the Government is
undertaking the ODMP process as part of its commitment
to the Ramsar Convention on Wetlands of International
Importance {ODMP, 2005, Swatuk, 2003; Kgomotso and
Swatuk, 2006).

According to the Ngamiland District Development Plan
6 (NWDC, nd.), most of the settlements in Ngamiland
have adequate water from boreholes. The quality of this
water is generally unreliable because not all water supply
schemes hawve treatment facilities. Rehabilitation schemes
to clean the water in most of the villages are still under con-
struction. For those villages without adequate water, water
bowsers/tankers are used to supply the villages. Delivering
water by tanker truck is very expensive. Sandy roads also
make access difficult and hence the need to identify more
sustainable sources of water (NWDC, n.d.; Makgasane,
interview, 22/09/03). Most of these villages still experience
seasonal shortages of water. Table 4 shows principal
sources of supply of drinking water for households in most
villages and settlements in Ngamiland.

As indicated in Table 4, 26313 households were located
in Ngamiland during the 2001 National Population Census
with 20210 (76.8%) having access to tap water. 2339
(11.5%) of these households have water piped indoors,
3786 (18.7%) have water piped outdoors and the remaining
14085 (69.9%) depend on communal stand pipes. Besides
these three sources of reticulated water supply, the remain-
ing 23.2% of the population rely on other sources. Of these
sources, boreholes are the next reliable source and only
1910 {i.e. 31.3% of the 23.2%) of the households get their

Tahle 4

Sources of supply of drinking water supply for househaolds in Mgamiland
Principal soume of water Mgamiland Mgamiland Drelta
supply East Wt

Piped indoors 136 438 55
Piped outdoors 2929 752 105
Commural tap TR0 G198 @7
Baowser/tanker 287 m 2
Well 419 357 1
Baorchole 1426 482 2
Riverstream 48 1569 252
Dam/pan 1 9 [
Rainwater tank 1% 53 [
Spring 9 21 [
Other 265 7 [}
Tnknown 17 T i
Tatal 15615 10184 514

Sowree: Wgamiland District Development Plan & 20032009 (n.d. ).

water via this source. 2305 (37.7% of 23.2%) of the house-
holds depend on rivers or streams for their water supply
with most of these households located on the eastern side
of the Okavango River and Delta, where there are perma-
nent water sources. 12.7% of the 23.2% use wells, 9.2%
depend on tankers that are extremely unreliable, 2.2% rely
on dams and pans, 1.2% rely on rainwater tanks, 0.5% on
springs, and the remaining 5.2% rely on other sources that
could include hauling from nearby villages, or buying from
horehole owners. Non-reticulated sources of water (wells,
pans, rivers, rainwater tanks and springs) are affected by
seasons and accessibility of the area (bowser/tanker). Dur-
ing the dry season, droughts and periods of no-flow in the
Delta or its outflows (March-July or August-December),
all sources of water supply are affected. Unreliable sources
such as wells, pans, ephemeral rivers and streams are
affected more as the people have to sesk other distant
sources. Water availability is unreliable in the entire Ngam-
iland area and not all households in recognised villages
such as Maun rely on reticulated water supply. Some
households still depend on the other sources such as tank-
ers, wells, rivers, streams, and dams/pans.

Maun ‘is the centre of economic activities in the dis-
trict...a focal point for tourism, and a business centre
for local craft industries such as basketry, skins and Basa-
rwa crafts’ (Mmopelwa et al., 2005). Water supply for
Maun comes from two wellfields (the Thamalakane and
Shashe) and is augmented with surface water during certain
times of the vear. The Shashe wellfield has however been
depleted and will soon be decommissioned {Gojamang,
interview, 19/09/05, Maun). Four electricity-powered and
19 diesel-powered boreholes help deliver this supply. Bore-
hole depths range from 20 to 60 m (Plantec Africa, 2003).
Mmopelwa et al. (2003) conducted a survey in the high-
employed, middle-income suburb of Chobe in Maun.
According to the authors, 894 of respondents reported
unreliable and unpredictable water supply; 74% reported
year-round water shortages; and 19% experienced irregular
water supply during the year. Bombo (in Mmopelwa et al.,
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2005) attributed problems of water supply to, inter alia,
frequent breakdown of borehole engines, old eguipment
and machinery used for the reticulation of water, pipe
bursts and power cut-offs. Between January and October
2004, DWA recorded 249 breakdowns with a total repair
cost of P329, 540, a significant amount of money given that
these are recurrent problems. Often times, households go
without water for several days due to easily avoided prob-
lems such as leaving the borehole engine to run out of die-
sel fuel (personal observations). Households interviewed
revealed a number of comtingency plans to ensure supply,
and listed them as: travel to other places (35%); stored
water in containers (33%); asked for water from pezople
with overhead storage tanks (12%). Houscholds also
revealed poor quality of water, including unusual taste
(saltiness), discolouration, and high degree of sedimenta-
tion and staining of baths (suggesting high mineral con-
tent). Mmopelwa et al. (2003) tested the water and found
the guality to be poor and inconsistent.

Given that Maun 15 the Distnct Headquarters and that
this is one of the wealthier parts of the village, it would
not have been unreasonable to expect better quality amd
quantity of supply. However, these are common problems
throughout Maun [personal observation), often becoming
worse during the driest parts of the year.

5. Access to water supply in ungazetted settlements of
Pug ami Landd

Thirty-thres percent of the Ngamiland population live in
areas/settlements of less than 300 people. For these people,
the Okavango River and its outflows are an important
source of water. In a study of six ungazetted settlements
and one gazetted settlement (Chanoga) along the Boteti
River, Tsholofelo (20035) found that whereas all houszholds
interviewed in Chanoga obtain water for domestic purposes
from standpipes supplied from boreholes by the District
Council, 9% of all 80interviews d howeholds in ungazetied
gettlements “satisfy their domestic water reguirements
through abstracting and using untreated water from the
Boteti River durimg the period when the river is flowing™
(a total of 1480 people are said to live in these six settle-
ments; the 80 households canvased eguate to about 37%
of this population). The remaining 11% travel to collect
water at standpipes in Chanoga or other gazetted villapes.

During the dry season ( March-December), 694 of
howseholds “obtain water from unprotected hand=dug
wells often located within the bed of the same rrver” { Tsho-
lofelo, 2005). Some of these wells can be up to 30 m desp
(Bendsen, personal communication, 2005), Other house-
holds haul water in tanks and drums from nearby vill ages
with stand pipes using donkey carts and vans: otherwise
people walk to reach a source of water and carry buckets
on the head. This division of labour is gendered, as men
collect water via donkey cart and women camry buckets.
Tsholofelo (2005) found that distances covered to the water
source in ungazetted settlements range from 0.5 to 4.0 km,

and in some cases more. For one interviewee, ‘relocating to
Maun’ was found to be a viable dry season strategy.

In most places, communities share water sources with
their livestock and wild animals. Sixty nine percent of the
ungazetted households imterviewed use water for watering
livestock: 64% of residents of Chanoga (the pazetted settle-
ment | use the same river for the same purpose (Tsholofelo,
2005). Often, people are unable to collect water due to the
presence of predators such as crocodiles of aggiessive mam-
mals such as hippos and elephants. Crocodiles are e ported
to attack livestock while elephants attack people amd also
stir up the water thereby altering its quality and colour.

The open access nature of the river also creates prob-
lems of pollution. According to member of parliament
for Maun, K. Ramsden, "Some places like Maun Lodge
and Rilev’s Hotel drain their sewage straight into the nver’
(Chanoga kgotla mesting, (4/03/03). According to two res-
idents, “Waste is dumped everywhere, particularly by peo-
ple from Maun who hold parties along the river bamks’;
and ‘ Government officials who camp in our area also leave
litter around their camps™ (Chamoga kpotla meeting, (4/03/
03, confirmed by personal observation, June 2083 ).

Given the unreliability of the source itself, consumption
levels of water in ungazetted households are low. Tsholo-
felo (20035) found that 73% of the households consume
no more than 201 per person per day; while only 5% con-
sumed 401-501/p/d. Water carred to the household is only
used for drinking and cooking; bat hing and laundry is done
at the river. While this reduces the demand for potable
water, it poses other problems such as pollution from activ-
ities carried out at the river.

Usable groundwater resources are generally limited in
much of the district outside the Delta, with a high rsk of
striking saline or brackish water (NWDC, nd.). Away
from the Delta, the only source of clean water is fresh aqui-
fers that are extremely sensitive because they are sur-
rounded by saline aquifers (WRC, 2004}, The practice of
settling around boreholes in the context of highly perme-
able Kalahan sands subjects the aguifer itself to pollution
by humans and animals (Huntsman-Mapila, personal com-
munication, 2003). Treatment of this water and care of the
witer source is therefore essential if water of acceptable
quality is to be regularly supplied. Other sources include
rainwater harvested in natural depressions/pans, and rain-
water tanks attached to staff houses and public facilities
[NWDC, nd.; Mmopebwa et al., 2005). In most umgazetted
settlements people depend on the river when it is flowing,
and dig wells (by hand) during the drv season.

Water quality is a common problem in most water
sources in Mgamiland. Sometimes the quality is so bad that
even wild animals and livestock cannot drimk it {(Masamba,
interview, 24/10/05). Water quality problems include: high
salinity, offensive odour and colour (Tsholofelo, 20035).
Water from some boreholes used for wildlife watering
around Kumaga has been reported to have red algae
[Moszojane, interview. 21/09/05, Maun). When there iz no
water purification system, such as in most ungazetted
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settlements, communitizs have to deal with these kKinds of
issues, According to Tsholofelo [2003), most communities
have rescrted to hoiling the water, letting it sttle and siev-
ing it. This was alao sugmested by a water chemist at HOO-
RC as a method w be recommendead for all residents of
MNzamiland, inchuding those residing in high-cost housing
in Maun (Masamba, interview, 24/10/03). In Xaxaba, an
ungazetted settlement, there have heen cases where nom-
munity membearz, mostly children, allegedly fell sick after
dinking water from the rver (Mgami Times, 14-21/10/
200 . Communities that depend on rivers for domestic
water supplv and livelihoods in general also worry about
upstresm-downstream activities that may affect both the
quantity and quality of the water (Bendsen, 20053 b)

6. Water supply problems i Mgamiland and 2overnment
FEs plse

While in aksclute term: Botswana has made remarkable
progress in providing water services to most of its popula-
tion residing in other parts of the country, the same cannot
be said for Ngamiland. WHOUNICEF estimzted thet the

proportion of the maral population with access to safe water
in Botowana had nereasad from 88% in 1990 t0 WG in

2002 (WHOUNICEF, 204). Most of the romaining
1% wirthout access o safe warter is resident m Nzamiland.
Mzamiland comprises about %% of Botswana's population,
and im 2001, 48% of the population in M pamiland East had
nn accew: tn piped water of whstever quality, while in
Mzamiland West this porcontage was  approxomately
28.2%0. While this paper deals with aocess o waler supply,
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it should also be poted that socess to WEler resources in
Meamiland means more than just water supply for drinking
and conking Az described elkewhere (K zomatsn and Swa-
tuk, 2006), people in Mgamiland are extremsaly dependent
on the Okavingy River's evosysieme and the poods amd
services that it has to offer. No cther district in Botswana
is as dependent on matural resources for livelihoods as is
Meamiland District (TS0, 2000)

Tablz 3 shows a sample of all types of villages and set-
tlements in Megamiland, their water sources, the type of ser-
vice they receive, the water authority responsible, and the
problems with their water services. This section highlights
the responses of kev interviewess to perceived supply prob-
lems as highlighted in the above sections. These problems
or challenges either hamper a rebable supply of water ser-
vives or impeds progres wwand sustaimble we amd man-
agement of water resources. As shown below, DWA and
the District Council are well aware of these problems but
face their oam problems m trying to supply and manage
water resources in the distriet.

il The challenge of providing a reiiaple domestic warer
suipply

As shown in Scotions 2 and 4 above, there i3 o scrious
water supply problem in Ngamiland. This is especially so
n non-gazetted settlements where one third of the dietnct
population lives. Officers from both the DWA and the Dis-
triet Conncil respondad az fallows: “Mething can he done
abhout water supply problems of these scttloments” (Rea-
kae, imerview, 190905, Mavn), There b oan elment ol

Tablz 5
Water supply and water relased problems in some villages and settlemens i Mgomiland
Vilage Status { Gametted ar  Population  Souree of water Type of service Water Isses probiems present
nain- gametted) zvailable authority
Mahzhe Gazetizd 157 Bomhok Standpipes DO CWT Sessonal periodic shortages
Kamana Gazetizd 186 Bomhok MNong D W Mo rddiculated water supply
Waxaha rawetind Ti River and harehals Mone Mo Rerehale nat warking
Wizter quality noar
Long distances coverad to feich
warer
Dritshiping Gazetizd 28 River MNong Haone Witer stored up by eleohents
Wter quality vo gooad
Long distance soverad o Stch
warer
Senaxa MNon-gazetiad 514 Bomhok Standpipes D W Omly Three standpipes
Taadilo MNon-gazetiad 172 Mang MNong D (RADFY Mo drinking water
Klwezi MNon-gazetiad 385 River MNong DT (RADFY Mo rdiculated water supply
Senkondomboro Non-gazetted 655 River MNong Haone Crocodiles in the river 1hreat to
aeapls
Chanpgz Gazetizd iEl Bomhboks Standpipes DR Wy Penodicseasonal shortages
Shakawe Gazetizd 4189 Treated river Standpipes snd private DO OWT Water quality sroblems
witer connaetions
Gumare Gazetizd [y Bomhboks Standpipes snd private DO (OWTT Water shortages
connaetions {some horeholes dry)
Weter colour and quality noer
Maum Gazetizd 41, TG Bomhboks Standpipes snd private  TWWA Sezsonal water shorlages
connaetions Poor and inconsistent quality

Ermtic sapply
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enger in some officers when one mentions the ssue of water
supply W the arees, For exan ple, the supply mamager fom
DWA responded “'They must go back to larger villages
where thev can get water. Why are they refusing tc move?"
(Cojamang, interview, 1900705, Maun). Remcte dryland
settlements, like Taodilo, requested to be conmected to
the district water supply syiten, Lo lerper villages like
Etsha and Mokaneng the supply of water to individual
homes was highlighted. DWA': response to most of these
isues was that it cnly develops svstems and hands them
over to the District Coundl. District Council on the other
bandd pinteing thet it fails w keep ap with the demsmd
becawse of lack of sufficient resources, both financial and
human, to build water supply schemes and supply gazetted

setilements. Where the DW A supplies water (i.e. Maun),
most water shortages are blamwed on the supply icheme's
inability to pump water to some parts once the water table
drops (Gojamang, interview, 159/08 /03, Maun). The svaem
i simply not capable of supphing the mpdy growing
demand in Maun and s lccalities With regards to the
svailability of water resource: to cater for Mgamiland,
DWW A posits that the curent akatraction levels arc very
insignificant and neither projecred nerease in populaticn
nor per capita demand is expected to have a significant
impact on the hvdrology of the Delta (DWA, 2005, This
anpggests that water shorts pes n Npamiland are an iane
of management failure, not physical water scarcity. Ky
interviewess attributed water supply problems to one or
more of the Following

~ Growing demand from mereasing population.
Lack of enough boreholes to pump water.

- Settlement patterns in the district.

- Lack of sufficient funds by OC m supply more villages.

- shortage of |abour at both DWA and D o camry out
actwvities anch as building water supphy schemes (due
to the gowvermment’s zero growth policy that has heen
in place for the past 5 wyears), maintcnance and
cperaticn.

~ Shortage of staff with relevant skils ({managemesnt,
techmicians, superviscrs etc).

— Centralization of staffing decisions

— The cxponaive nature of water development in the dis-
trict (growsdwaler albsirac lion)

- Delaved responses to atiend o pump breakdowns due
to transport problems, resuliing in pump breaks not
Feing attendad to for long perinds of time
Diestraction of water storage tanks in remote areas by
large mammals, particularly elephants, especially in
the dry season, and the difficalty of attending to these
problems,

£.2. The eaaifenge of moag ing waree guoliny, winmivivg
oo and prooteding varer 2seuroes

The threat of water pollution by madequate manage-
ment of fluid wastes in the villages, river activities such as

lamndry and bathing, floodplain pardening, wastewater
bandliong, i towrist cacpe aod Jodpes o the Deli ane
regirded as a potential damger by both primary and ey
stakeholders [Bendsen, 2003a). DWA responded that there
are indications that the authorities responsible for ismuing
licences for lodges and monitoring adherence to environ-
mental stamdards lack e reoumcss W ocary oul proper
control [DWA, 2005). DWA isat’ dees not monitor the
activities that pose a thregt to the quality of water
rescurces (Ramoshibidu, interview, 19/08/05, Maun).
DWA iz aleo currently doing nothing to prevent the dry-
img up of aguilers, as e ae oo regulations dealing with
this (Reakae, intervizw, 190903, Maun). An example of a
depleted aquifer i the Shashe wellfield aquifer. The fresh-

water lens, which has developed in the Shashe River Valley,
has been continuously exploited for the domestic water
aupply of Maun and i3 now reported to heve declined by
15 m (Bauer et al, 20035). The exznded period of no flow
in the Shashe River has resulted in defenomtion of water
quality 'n many production boreholes due primarily to
increasing salinity. Addtionally the proximity of Maun
to the Shashe wellficld has facilitnted the continuing
encroachment of seitlements into the wellfield, creating a
serious theat of contamination |WRC, 2004), This has
raised concerms about the sustanability of the present
freshwater pumrping and led to the planning and develnp-
ment of new wellfislds along different zesscnal streams,
and the eventual decommissioning of the current abstrac-
tion site |Bawer et al., 2005). Key stikeholders, drawing
on data collected by their various offices (see, also ODMP,
200%), confirmed that water guality problems resulted from
one or a comcbination of the following

- Lack or insufdent laws governing groundwater
abstraction and use.

- Lack of monitordng of abstriction levels from
borzholes.

— Crwer abstmetion resulting 1naalt water intrudon into
freshwater aquifers.

- Land use activities such as agriculture, pit latnne fo-
lets in areas with high water tahle,

— Hiph anlar radiation reanfting in high evaporation,
leaving salts in the watcr.

= Climate change resulting o declioes in water Lables,

- Lack of recharge of aquifers.

i 3 Challenges af supplying produstioe water

Government continues to view ‘productive water’ as
that which faclitates concentration of people and cattle
away from the Delta. This means & continuing emphasis
on borehole development. Borehole development in Mpam-
iland District has increased dramatically, from fewer than
50 in the early 12605 to more than 1100 to date [Vander
Post, perscnal communication). Demand for these sources
confimig to grow while government’s ability to momtor
develcpment and use s severely limited (Bendsen, personal
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communication). The vast majority of these boreholes are
either privately owned by households or commercial live-
stock fammers. Smal lholders who keep livestock for subsis-
tence purposes depend on seasonal or perennial (rver, pan)
water sources, or pay a fee to borehole owners who have
developed these water points on communal land, The den-
sity of boreholes has increased tremendowsly as the dis-
tance betweem them has been reduced from 8 to 6 km
(Ramoshibidu, interview, 19/09/05, Maun), The tourism
industry is also allocated a lot of water as boreholes for
watering wildlife are also increasing especially in dry areas
that are mestly used by farmers for grazing their livestock,
Competition for both grazing areas and water by wildlife
and livestock is increasing (Naidu, interview, 19/080/05,
Maun). This puts pressure on both vegetation and water
rEsclroes.

Despite numerous wamings regarding borshole devel-
opment and its impact on aquifers (SMEC, 1991}, govern-
ment is reluctant to restrct the ability of people to search
and exploit their own water — be they large-scale cattle
farmers through borehole development or subsistence
dwellers in ungazetted villages through hand dug wells.

7. Conclusions and recommendations

This article has highlighted the universally perceived
importance of supply of wa ter of sufficient qua lity and quan-
tity for domestic and productive activities. In this regard,
Botswana, as a developing country appears to be performing
very well, with §8% of the population having access to water,
The government is rightly proud of this achievement. How-
ever, we have attempted to show how national aggregates
hide realities at local level. Eighty four percent of raral
Batswana have off-plot access to water, with “off-plot” vary-
ing dramatically from well-functioning communal stand-
pip<s to 30 m deep hand-dug wells. As shown above, all of
this water varies im quality and guantity.

Water supply is tied directly to Botswana's national set-
tlement policy that encourages settlement in limited ar<as
g0 that services may be concentrated. In recognised settle-
ments, supply is erratic, expensive, and often unreliable
in terms of both quality and gquantity, This is prevalent
even in the District Headguarters of Maun, where fully
33% of Ngamiland's entire population resides. While not
an outright management ‘failure’ perhaps (especially con-
sidering the important human, financial, technical and
decision making constraints operative at District level), this
does sugeest that water supply mana pement institutions in
Mpamiland (DWA in Maun; District Council in associa-
tion with DWA elsewhere) are dramatically underperform-
ing and in need of serows reform.

In ungazetted willages the picture is far less optimistic.
As shown above, the majority of residents of six ungazetted
settlements along the Boteti River use less water than glob-
ally accepted standards (either 231/p/d or 30I/p/d depend-
ing on the source). The quality of this water is unreliable
while access to its supply is often fraught with competition

from wild animals. This suggests not only a management
failure, but also a failure of policy, in particular a settle-
memnt policy that refuses to recognise the mobile livelihood
pattems and processes of most Mgamiland residents { Kgo=
motso and Swatuk, 2006).

Indeed, residents in the Boteti area prefer to migrate to
collect water rather than resettle permanently; this reflects
thetr own understanding of livelihood sustainability being
dependent on seasonal mobility, This seems an important
point, for not only does it contrast with government policy,
it also bnngs under the spotlight the sustamability of fixed
settlement policy in a dypamic physical environment. At
the same time, gowvermment is making decisions in the
absence of scientific data — hence the desire of the DWA
to undertake hydrological modelling within the context of
the ODMP project.

Key stakeholders in government recognise and often
acknowledge the limitati ons of their performance, Working
within standard bureauceatic and sectoral frameworks,
however, local water suppliers ascribe to performance cnte-
ria set down by superiors located in Gaborone, To them,
88% looks quite good as an aggregate performance indica-
tor. Theirs is a completely unreflective style of policy mak-
ing and implementation. To challemge this and other
aspects of delivery is often met with resentment and aggres-
ston. The researchers’ inquiries sometimes were dismissed
outright, such as “there are no problems with grazing lands
in Ngamiland’ (Muchina, interview, Tuly); or refusal to dis-
cuss (the Agricultural Resources Board); or complacence,
such as “As long as the water [rain in Angola] is coming
down, the aquifer will recharge, so there is no problem’
(Naidu, interview, 19/08/05). However, as shown in this
paper, there are serious problems with water supply in
Mgamiland.

Institutions are perceived to be at the centre of the
world's water crisis. Centralised decision-making, lacking
both transparency and accountability, based on namrow sci-
entific understandings of the definition of water, and often
made in the service of pelitical and big business interests
has led to umsustainable, ineguita ble and inefficient practice
around the world (UNDP, 2006). This process has been
captured by Allan (2003) in terms of the “hydraulic mission”
— g phenomenon that was most prevalent in the early mod-
em period in Western societies, but still dominates in many
developing societies. This form of decision-making and
conception of the role of water in society is particularly
problematic in water scarce states such as those of South-
em Africa, especially Botswana.

Amnother problem with water respurce management imn
the developing world is the fragmented nature of institu-
tional decision-making. The water cycle has not been the
detenmining factor in decision-making, neither within nor
across sectors. To the contrary, decisions have been taken,
after which the search for water - i.e. overcoming the lim-
itations of the water cvele- begins. How can these problems
be overcome? In the short-term there seem to be several
viable interventions.
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First, if achieving IWRM is a process - and not a tem-
plate — then the ODMP process provides the context
wherein contrasting views can continue to debate ways for-
ward (personal observations). Stakeholder participation
and data gathering exercises are extremely important in
this regard. If inequitable, inefficient and unsustainable
practice is to be overcome, then the voices of thos who
suffer at the hands of bureaucratic routine and organisa-
tional culture must be heard, and their views must be sup-
ported by good science.

Second, capacity building linked to research is also a
way forward. All organisations within Botswana suffer
from human resource constraints. Like other developing
countries, Botswana lacks sufficient data to make informed
decisions. Training a new generation of managers, schooled
in the values of IWRM, who conduct necessary research
within the resource base, can only help change organisa-
tional culture and bureaucratic routine in the long-term.
Developed countries took several hundred vears to move
toward TWRM; how reasonable is it to ask developing
countries to do the same within a generation or two?

Third, water especially at local/water point level must
be treated as both a social and an economic good. District
Councils are tasked with the difficult project of providing
water to scattered small villages. This is only one of the
many responsibilities of a financially crippled organiza-
tion. As politically unpopular as it may be, the indiscrim-
inate and unmonitored pumping of groundwater must be
regulated. How better to regulate groundwater abstraction
than through charging fees for doing so? Granted, the
ability to monitor s already limited, even in Maun.
Improving this situation in the short-term requires sup-
port from central government in terms of revenue and
human resources.

Fourth and last, although it might appear idealistic,
overcoming these numerous problems of water resource
management in Ngamiland, and in the country as a whole,
may require a champion — a popular and influential polit-
ical personality who could press for change. Could the cur-
rent Vice President, lan Khama, be Botswana's ‘Mandela
factor'?
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