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Basin Profile: LIMCOM (the Limpopo Water Course Commission) and
Groundwater in the Limpopo River Basin.

Introduction:

Basin Profile: The basin profile presented heré eahsider groundwater aspects within the bastoimext
of a framework consisting of five key aspects @& biasin. These are:

Bio-physical and hydrological aspects of the rivasin.

Socio-economic factors within the river basin, utthg water use, users and conflicts
Governance of the basin water resources at akktdéter levels

Resource management including water demand, inficiate and data management

Technical capacity and capacity building requiretséor the RBO

PoooTE

Structure of this Report:

This report focuses almost exclusively on grounéwestsues that fall under the ambit of LIMCOM, the
Limpopo River Basin Commission. The data presente obtained largely by a search for the term
‘groundwater’in LIMPOPORAK the Limpopo Basin River Awarenesg,Kvhich is an official web site of
LIMCOM http://www.limpoporak.com/en/default.aspkhe report thereby identifies the groundwatesitesl
issues with regards to various aspects of LIMCOtdims of reference and its activities, including
transboundary aquifers and transboundary impaajsonindwater abstraction.

Theme 1: Bio-physical and hydrological aspects ohe river basin.

Draining an area of approximately 408 000 kmz,Ltimepopo River basin encapsulates a diverse landéscap
and four riparian countries in southern Africa t8wana, Mozambique, South Africa and Zimbabwe. The
Limpopo River travels a distance of over 1 750 kamf the confluence of the Marcio and Crocodile Rive
in South Africa to the Indian Ocean at Xai XaiMwmzambique. Along its route, the river forms thoeder
between Botswana and South Africa, then the bdydeveen Zimbabwe and South Africa, before passing
into Mozambique at Pafuri. A map of the basin igikble at
http://www.limpoporak.com/UserFiles/Interactive/BasinMap/basinmap.html

Table 1: Area and percentage of the river basin the four riparian states.

Country Area in each Percentag.eﬂof the

country (km?) Basin
Botswana 81 400 20 %
Mozambique 79 800 20 %
South Africa 184 15( 45 %
Zimbabwe 62 90( 15 %
Total 408 250

Source: LBPTC 2010

Groundwater in the River Basin:

The Limpopo River Awareness Kit devotes an entagepto surface water / groundwater interactions,
focusing specifically on the alluvial aquifers oodog along river channels and specifically the popo
River main stem. Groundwater is mentioned as a oot in the water balance in terms of a)
transboundary (trans-basin) aquifer flows and Ijaetion of groundwater for consumptive use. ltlesar
that LIMCOM is concerned about the impact of grouvatér abstraction on river floWThe lack of
consistent, basin-wide information about groundwateface water interactions is one area of concern
raised in the LBPTC Scoping Study (2010). Thizeonwas raised because not only does abstracfion o
groundwater from an alluvial aquifer, or an aquifecated close to a river channel, have an inflleean
local water availability, it also has an impact downstream water users (human and environmental,
LBPTC 2010).”"Botswana has embraced IWRM and has integratedcewfater and groundwater resources
in a single water resources master plaraddition, the issue of Groundwater Dependensistems

(GDEs) is also raised and a specific mention isev@dhe riverine fringe where there are alluviacnel

and alluvial plains aquifers.
http://www.limpoporak.com/en/river/hydrology/primpdes+of+hydrology/surface+water+groundwater+intgoas.aspx




The water resources of the Limpopo River basirsheged by four countries, with significant portiais
each country and national populations containediwihe basin boundary. The run-off from the ripari
countries is shown in the table belawp://mwww.limpoporak.com/en/river/hydrology/hydegly+of+the+limpopo.aspx

Table 2. Limpopo River riparian countries ranked ®gtimated present-day Mean Annual Run-off.

Country Catchment Naturgli;ed Runoff Denatu_ra_lised Runoff | Unit Runoff (denat.
Area (km2) (million m3) (million m3) MAR) (mm)
South Africa 185,29¢ 6065 2423 21.2
Botswana 46,818 506 475 6.6
Zimbabwe 62,541 1157 1157 15.6
Mozambique 84,981 315
Total 379,638 8 043 4055 9.8

* Denaturalised MAR will change when utilizationtbé Letsibogo Dam increases.

** According to Gorgens and Boroto (1999), the MR Zimbabwe is the denaturalised MAR; accordin@gt0Z—
MRRWD-DWD (1984), the given MAR is the naturalidédR. Sources: Gérgens and Boroto (1999); GOSA-DWAF
(1991); GOSA-DWAF (2003 a—d); GOB-MMRWA (1992); GARRWD-DWD (1984); FAO (1997)

Source: FAO 2004

Estimates of the country area and populations witfe basin are shown in the table below.
http://www.limpoporak.com/en/river/hydrology/hydealy+of+the+limpopo.aspx

Table 3. Summary of country-area and populationrigfarian states within the Limpopo River basin.

. Percentage of
Area in Percentage of L Percentage of
) . Population in the | Country ;
Country Limpopo Country in the . L Basin
: g . Basin* Population in the .
River basin Basin Basin* Population
Botswana 81 400 kmp 20 1 000 000 59 7
Mozambique 79 800 kmp 20 856 466 5 6
South Africa 184 150 kmy 45 10 700 000, 24 79
Zimbabwe 62 900 km¢ 15 1 000 000 9 7
Total 408 250 km? 13 556 466

*2001 Census Adapted from LBPTC 2010; Leira e2@02

! Note the difference in the Limpopo country catchmareas in this and the preceding table. In paitc
the catchment area for Botswana is very differd6t§18 krivs 81,400 kA). Both tables are in the
Limpopo River Awareness Kit web site. The possibsver lies in the fact that the upper boundariethe
Limpopo catchment in Botswana are not easily ddfgiace they lie in an indeterminate position sohwwe
on a large low relief plane of unconsolidated Kaldlsand sediments.

The water resources of the Limpopo River basin sttgplarge population and significant economic
activities, including mining and agriculture, aflwhich depend on water for survival and growtheTh
Limpopo basin is of major importance, especially$outh Africa and Botswana.

The section ogroundwater in the Limpopo basiis quite detailed and includes a map of
http://www.limpoporak.com/en/river/hydrology/hydoaly+of+the+limpopo/groundwater.asfroundwater
Resources in the Limpopo Basin and a discussidneoimportance and uses of groundwater in theiapar
states. There is a section on transboundary groatethn the basin and three transboundary aquafers
identified: the Tuli Karoo basin (sandstone uridstswana / South Africa / Zimbabwe); the Ramotswa
basin (karst dolomite: Botswana / South Africa)gd #ime Limpopo Pafuri basin (alluvium: South Africa,
Zimbabwe, Mozambique). However the strip alluvigliders along the main stem Limpopo river are not
mentioned as transboundary aquifers.

There is a section agroundwater exploitatiorin the basin; well yield potentials are consideiete
generally low. There is also a sectiongroundwater datan the basin and it is pointed out that most ef th
data resides in the archives in the riparian nateord not at LIMCOM headquarters. There are otiygonts
on the hydrogeology in the Limpopo basin: eg Halland Witthuser (2011); WaterNet 2010
http://www.waternetonline.ihe.nl/workingpapers/litnpbopo Hydrogeology.pdf




In the section on theimpopo River Water Balanceghe web site identifies all the major componentthef
water balance including groundwater. Maps are piexvifor rainfall, run-off, evapotranspiration andter
demand, but there is no map for groundwater anditeendicates that there is no data available on
groundwater inflows to and outflows from the Limpdpasin.
http://www.limpoporak.com/en/river/hydrology/hydoaly+of+the+limpopo/water+balance.aspx

Human impacts oroundwater Qualityare specifically discussed in the web site, winclicates that
there are both anthropogenic causes for poor greated quality such as wastewater disposal, aguiilt
(pesticides etc.), mining, as well as natural casseh as water interaction with the rock type c8ige
groundwater quality issues are presented for eftttea! riparian countries. Overall the groundwater
resources in the basin are considered to be divellapoor quality, which when combined with itsa
productivity means that the prospects for largdesgeoundwater use are considered to be low. Niirat
groundwater is treated in greater depth than abetaminants.
http://www.limpoporak.com/en/river/water+qualityfnan+impacts/groundwater.asgkcid Mine Drainage (AMD)
is specifically discussed undéfater Quality: Industry and Miningand a detailed table lists the impacts on
water quality from specific mines, but groundwaielution as linked to mining and industry is not
specifically addressed.
http://www.limpoporak.com/en/river/water+qualitythan+impacts/industry+and+mining.aspx.

Theme 2: Socio-economic factors within the river bsin, including water use, users and
conflicts

The second theme of the Limpopo River AwarenesssitebisPeople and the Riveryhich focuses on
Socio-economic issues

Groundwater in the Limpopo Basin is consideredngporrtant component of Blue Water Resources for
Sustainable Livelihoods and for the Environment ¥rell Being. It greatly reduces the vulnerability t
water stress of the communities living in the bagitth regards to water availability for domesticpaomic
and development usdstp://www.limpoporak.com/en/people/human+developthimitiatives/vulnerability. aspx
Vulnerability to drought is specifically mentionadd groundwater is identified as a vital compoment
mitigating the effects of droughtimpopo Basin Strategic Plan for Reducing Vulneligbio Floods and Droughts

Groundwater is also considered as a vital resanrt&ms of Poverty Alleviation, particularly witegards
to water supply and sanitation issues, and the MGBroundwater is specifically mentioned in cohtefx
South Africa’s ‘Water for Growth and Developmentitiative.
http://www.limpoporak.com/en/people/human+developthmitiatives/poverty+alleviation/south+africa.asp

Access to water is considered a key developmeitdtat in the four riparian states. The table bestvwws
the status with regards to access to water in 20@@roved water sources” is defined in the texintdude
either piped treated water or groundwater fromaperly protected source. This web page providess tihait
shows the reduced incidence of E.Coli from improweder sources.
http://www.limpoporak.com/en/people/environment+awell+being/access+to+water.aspx

Table 4. Access to improved drinking water soure®sl sanitation in the Limpopo basin countries.

Country Population 2007 | (HERICEY, 116 weter sources. () (2006] - | samitationD(2006)"
% Urban Rural Urban Rural
Botswana 1756 651 61.13 100 90 60 30
Mozambique| 20 366 795 38.43 71 26 53 19
South Africa| 47 900 000 61.70 100 82 66 49
Zimbabwe 11 392 629 38.25 98 72 63 37

1-LBPTC 2010 2- United Nations Department ofri&enic and Social Affairs 2009-2010 projections.
3- WHO 2008

Although the production of food crops for subsisters not specifically linked to groundwater, thebnsite
does indicate that traditional water harvestingesys are based on knowledge of a variety of factors
including groundwater systems, and that thesetioadil water harvesting techniques have been suadibs



for generations, supplying water for domestic psgsoand nutrition gardens.
http://www.limpoporak.com/en/people/people+of+thasin/cultural+diversity/indigenous+traditional+knedge.aspx

Theme 3: Governance of the basin water resources all stakeholder levels.
Under the theme of Governance, groundwater isneddp five times as follows:

1. The first reference is to an international exangflever basin management in the Danube River
basin. This section is included in the web siteatyeto provide an example of successful
transboundary aquifer / groundwater management.

2. The next reference is to the SADC Regional Stratégtion Plan where a SADC regional
Groundwater Management Program is indicated fdn R8AP-1 and RSAP-2.
http://www.limpoporak.com/en/governance/sadc/sadtiea+plan.aspxThere is a specific Groundwater
Management Program in SADC — RWR 3. The LIMCOM paog has not in the past and does not
at present have any active transboundary aquifeagement programs, although these are not
precluded in any way by the LIMCOM agreement.

3. The third reference to groundwater is in the LIMC@lgteement:
http://www.limpoporak.com/en/governance/water+goegice+in+the+limpopo+basin/agreement.aspx.
Article 1 of the LIMCOM agreement defines the Limpopo waterse as a system of surface and
groundwatersof the Limpopo, parts of which are situated intireitories of the Contracting
Parties. Article 3 presents the objectives of the commissidiie Objectives of the Commission
shall be to advise the Contracting Parties and plewvecommendations on the uses of the Limpopo,
its tributaries and its waters for purpose and meas of protection, preservation and management
of the Limpopo.”As can be seen from this, LIMCOM is an advisorytirstiate organization that has
as its core objective the wise and balanced usd tife waters, including groundwater, in the
Limpopo basin.

4. The fourthreference to groundwater refers to Graatdr in the national laws of Botswana.
http://www.limpoporak.com/en/governance/water+goegice+in+the+limpopo+basin/national+policies+and
+laws/botswana.aspx

In addition to the information provided in the LIMPORAK site, the LIMCOM web site provides some
further information on the governance of the Limpdyasin http://www.limcom.org/

Objectives of LIMCOM

"The Objectives of the Commission shall be to &dtyie Contracting Parties and provide recommenaitio
on the uses of the Limpopo, its tributaries anchvidsers for purpose and measures of protection,
preservation and management of the LimpgMCOM Agreement 2003) The Council is designed to act
as a technical advisor to the Contracting Partresatters related to the development, utilisatioth a
conservation of the water resources of the LimpapaCOM Agreement 2003 (English and Portuguese)

Structure of LIMCOM

Commission
2 commissioners X Limpopo River
drauntries = Commission
12 commisstoners
Exn;utmhmtaﬂat Executive
Teraporary Em-:uﬂw.‘ Secretariat
Secretariat Maputo ' ‘

Legal Flood Technical
I remear | mgmknar = I mzmiesr- =
Task Tﬂﬁl:.mﬂ_. 4 countries = 4/ countries. = 4 contrics =

= Legal Task 4 Flood Task
Toam Mambers Toam Members

4 Techaical Task

Team Membors



The LIMCOM secretariat is based in Maputo, Mozambigand is staffed by the LIMCOM
executive secretary, Eng Sergio Sitoe, suppoyesidmall administrative staff. There are two
formal meetings of the commission per year, andratrer of ad hoc meetings to deal with river
basin management issues, such as flooding, wheseghrissues arise. Coordination of LIMCOM
activities is carried out by the LIMCOM secretariat

Other LIMCOM publications / documents.

Revised SADC Protocol on Shared Watercourses (2000)

LBPTC Scoping Study Main Report (2010)

LIMCOM Stakeholder Participation Roadmap Workshap&t (2010)

Theme 4: Resource Management within the Limpopo Rer Basin.

The first reference to groundwater under this thegwurs inWater Infrastructure- Groundwater in the
Basin. http://www.limpoporak.com/en/management/water+istinacture/in+the+basin.as@his section gives
considerable detail on the groundwater resourceguated below.

“Groundwater is mainly used in the Limpopo basinifidgation and rural supplies (Barros 2009). It is
noted that over 1 000 boreholes have been driletthé Limpopo basin, however, very few of these had
continuous water levels measured and there isduanmformation on depth, geological characteristiasd
location (LBPTC 2010). The existing aquifer in thedium lower Limpopo Valley has depths ranging from
80 to 200 m (Barros 2009). The map showing the eumbboreholes in the basin is shown in the River
Basin section under tHeroundwater Chapter

Very little monitoring of groundwater conditionsshiaeen conducted throughout the basin and hashmdn
completed where resources have been overexplditedmain need for groundwater data is due to the
interconnected nature of groundwater and surfactewimteractions as discussed®W/GW Interactioni
the River Basin.”

The basin has a varied hydrogeology and groundvweatential. The western part of the basin in Botsava
consists largely of indurated Karoo sediments aalalari sands, which have moderate to low grounglwat
potential. The central parts of the basin in Sdftica and Zimbabwe are largely crystalline rocksla
fractured aquifers with low groundwater potentizabwnstream in the eastern part of the basin in
Mozambique, groundwater is stored in extensiversedtary aquifers but unfortunately much of the
groundwater is saline and not well suited to lasgale development (Owen and Madari, 2010).

The transboundary aquifers in the basin are idedtds follows:

Transboundary Aquifers

Within the Limpopo River basin there are three staoundary aquifers along the northern border oftSou
Africa with Botswana, Mozambique, and Zimbabwe {apet al. 2008):

* Ramotswa Dolomite

e Tuli Karoo

» Limpopo Pafuri Aquifer

In addition, the Limpopo River alluvial aquifer wrtles the Limpopo River, which is a well-knowndan
river in southern Africa. It is also a transboungtaquifer with unconsolidated alluvial deposits,jetifill
the river channel and build up the irregular adjwig floodplain. Sustainable utilization of the afguiis
dependent on the management of surface water invitie(Cobbing et al. 2008). A mean saturated
thickness is noted at 3.5 m with a hydraulic comigitg of 120 m/day (Cobbing et al. 2008). The &gyuis
the broadest east of the Limpopo/Shashe confluenpeasing to 500 to 700 m as it enters MozambiQue,
narrows to 50 m near the Limpopo/Crocodile confeernTransmissivity, estimated from pump testing
boreholes near the confluence of the Motlouse ampapo Rivers, is in the order of 2 700 m3/day if#des
2008).

The following table gives estimated annual grourtéwabstractions in the Limpopo River basin
(Environmentek, CSIR 2003).



Table 5. Estimated annual groundwater abstractionte Limpopo River basin.

Country Estimate_d Annual Groundwater Sector Use

Abstraction (Mm3/year)
Botswana ~23,1 Domestic, Irrigation
Mozambique ~15 Domestic
South Africa 462 Domestic, Irrigation, Mining
Zimbabwe ~5,9 Irrigation

Source:Environmentek, CSIR 2003

Clearly, abstraction of such quantities of watenfrthe alluvial aquifers associated with the activer
channels will have a very significant impact orerifflow. Maupin (2008) has suggested that SouticAfr
abstracts water for irrigation in excess of theeptiil, while the other states, particularly Mozénuie,
under-utilize their Limpopo basin water resourdése Limpopo River is cited as being an area foeptl
conflict in the future as the riparian countries Bkely to exceed their ‘economically usable |dvated
water resources before 2025’ (Ashton 2002).

The other two transboundary aquifers in the Limpbasin are:

The Ramotswa Dolomite, a transboundary karst aqguyfieg between South Africa and south-eastern
Bostswana (Staudt and Vogel. 2003). Due to itstkaature, it has high well yields, rapid rechargent
rivers, and high vulnerability to pollution. Ther® concern that the aquifer may be susceptiblevier o
abstraction by South African commercial agricult@obbing et al. 2008). In addition the impacts of
groundwater abstraction on the status of surfadenfws is not known. The Ramotswa dolomite aguif
is Botswana’s most productive aquifer and has amagll field, serving as local water supply andoask-

up supply for the capital, Gaborone, north of Reawat However there are concerns that the aquifer is
susceptible to pollution from pit latrines. On theuth African side, the transboundary aquifer hasbeen
well developed, but there is rising demand in treaavhich includes Mmabato, the capital of NorthsivVe
Province.

The Tuli Karoo aquifer is a sandstone unit of tppar Karoo that straddles the Botswana / SouttcAfti
Zimbabwe triple junctionThis is a dual porosity sedimentary rock aquifertmth the primary porosity and
the fracture porosity are limited. The Karoo aqudensists of the Forest sandstone aquifer, ovebi
Karoo basalts and underlain by low permeability stades and fine grained formations. The aquifer beay
confined and semi-confined in some parts of thénbdse low transmissivities and consequent low
borehole yields of the Karoo rocks straddling tleés/ana / South Africa / Zimbabwe border mean tifet
transboundary impact of groundwater abstractidikédy to be very small.

This web page continues to discgssundwater rechargein the basin and provides two small-scale maps
showing the estimated recharge rates across tive-base below. This is followed by a short revigiw
groundwater use and critical groundwater issuesinvthe four riparian countries.

In Botswana, groundwater is often the only waterse and it is used extensively for domestic, livek
and mining use. In Mozambique, much of the grourtdmia the Limpopo basin is saline and not suitable
for consumption. However the town of Xai Xai is plied by groundwater. In South Africa, groundwater
the Limpopo is used for municipal water supply, imdp irrigation and rural water supply. In Zimbahwe
irrigation from alluvial aquifer occurs along thezMgwane River, and elsewhere groundwater is used f
rural water supply.

The web site indicates that climate change wiketfthe evaporation and precipitation and hence the
groundwater recharge rate. The extent of the ptipaldepending on groundwater will also be affected
Exactly how climate change affegirecipitation is not known, and the site makesegaireference to
decreasing water quality and quantity as well asding.
http://www.limpoporak.com/en/management/water+isifitacture/small+scale+water+supply+and-+sanitation&te+c
hange+impacts.aspx
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Fig 2. Groundwater recharge in the Limpopo River bain. Source: CSIR 2003
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UnderResources Monitorindhe web site discusses groundwater monitoring asshelow.
http://www.limpoporak.com/en/management/resourceditnang/importance+of+monitoring.aspx

Generally, the aim of groundwater monitoring igtermine the quantity and quality of groundwater,
temporal changes and trends, sustainable yieldsintpacts of groundwater abstraction, groundwater
recharge mechanisms and recharge rates and vaother hydraulic properties.

Groundwater monitoring is important for the followji reasons:

To develop an understanding of the regional and{term groundwater quality and quantity which will
allow for optimal management of groundwater resesrc

To identify possible human impacts

To identify and monitor major pollutant sources;luding their locations and the movement of théupaht
in the aquifer

To determine compliance with regulations and stadsla

To assess the effectiveness of pollution contralsomes, such as groundwater protection zones

To determine the quality of groundwater, particljfawith respect to its possible use as a souradrioking
water, industry, irrigation, etc.

To understand recharge areas (zones), recharge amestns and recharge rates

To develop an understanding of the hydraulic prapsrof the aquifer

It should be noted a monitoring system should [sgied for a specific purposes. Different types of
monitoring systems will give different types of daiseful for different purposes. You can't getkailds of
information out of a single monitoring system.

Information Management The web site refers to the groundwater databasBstswana and in South
Africa, but has no information on groundwater imfiation systems in Mozambique or Zimbabwe.
Zimbabwe does have a borehole database housegl @Grttundwater Branch at Zinwa (Zimbabwe National
Water Authority). It is recognized that there arany monitoring gaps throughout the basin and thexet

are many challenges to obtaining adequate monga@f@ta. Since river basin management is likelyeto b
predicated on the availability of suitable datauiezg for decision- making, the issues of monitgrame

highly significant. The recommendations for inteégohbasin-wide monitoring are shown below:

Recommendationto provide a trans-boundary monitoring networklire the following:

 Ratification by all member countries of the LIMCQ@NMer commission;

» Completion of a comprehensive water resource arténgpality basin specific study;

» Provision of a single integrated data and informatsystem for all water uses in the basin;

» Comprehensive ground and surface water monitorieg@am consistent in quality throughout the basin;
» Data should be compiled and analyzed in one cardisormat and coordinate system; and

» Data should be collected and presented in one laggu

The sectionResource Monitoring: Information for Decision Maggipresents some critical observations on
the need for accurate scientific data when makewsibns about water managemdrte confidence with
which the outputs of scientific assessments carsbeé in decision-making is directly related to the
availability and quality of the data used (Morga®(®). The web page directly mentions the need to
incorporateGroundwater Risk Assessmeint® institutional decision making structures and presgi@én
example aquifer vulnerability assessment protaewhfSouth Africa that is shown below. It brings to
attention the role of Environmental Legislatiorthis regard.
http://www.limpoporak.com/en/management/resourcertitddng/strategic+decision+making.aspx

Case Study: Aquifer Vulnerability Assessment Protocl (AVAP)

AVAP was designed in accordance with the followiragn stages of an aquifer vulnerability decision

support framework: Source: Saayman et al. 2007

» Stage 1: Screening and Scopirgto determine whether an assessment of groundeagamination
risk is required for decision-making

» Stage 2: Assessmentto determine the risk of groundwater contamioratwhich depends on the
characteristics of the contaminant and the vulnditgiof the aquifer to pollution

» Stage 3: Decision-making which integrates the outputs of the risk assessinto a cost benefit
analysis, which the decision maker evaluates witisideration of relevant laws, regulations and



guidelines and the principles and values of society

Resource Monitoring: Existing Monitoring:he issue of very high transmission loss / rivewfdecline
from the Limpopo River along its course has beentified. Clearly the groundwater abstraction from
alluvial aquifers within the river channels hasimpact on the scale of these losses.
http://www.limpoporak.com/en/management/resourceritndng/existing+monitoring.aspx

Water Demand http://www.limpoporak.com/en/management/water+desaspx

Groundwater is specifically mentionedsssessing water demands in the Limpopo River limsiomplicated
by the fact that there are four countries sharihg basin, numerous sectors and services that requater
and uncertainties as to availability of water - esjally with respect to groundwater resources amel t
potential impacts of climate chang@&/ater demand management studies suggest thatdheged irrigation
potential of 15,000 ha from the Limpopo basin irtdana, with 44% coming from groundwater, should be
lowered to 5000 hdimpoporak.com/en/management/water+infrastructuigétion+infrastructure/botswana.aspx

Water Use in the Basitttp://www.limpoporak.com/en/management/water+dehaater+use/water+use.aspx
Figures for the water use in the basin are predemiea country basis. Groundwater demand is mezdion
with respect to rural water supply.

Conservation and Water Re-Usepoporak.com/en/management/water+demand/consen¢and-+reuse.aspx
The recycling / artificial recharge of partiallyefited wastewater to groundwater is seen as a [@sBidtegy
to cope with increasing water demand in Botswana.

Water Allocatiorhttp://www.limpoporak.com/en/management/water+demaater+use/allocation.aspx
This section speaks of the requirement for perfaitall commercial water use, but the case of gdoater
abstraction permits is only mentioned specificallyhe case of Botswana.

Water Infrastructurerefers to groundwater infrastructure such as fagtls and boreholes and discusses the
need for sufficient investment to construct, mamtnd repair water infrastructure in general.
http://www.limpoporak.com/en/management/water+isiiracture.aspx

Small Scale Water Supply and Sanitatitwe, subject of groundwater comes up repeatedlyjtandtated
that the arid regions of the basin are highly ddpahon groundwater, particularly domestic watersfoall-
scale users in rural areas. It is also noted thiaHwle water is often consumed without treatmadt a
groundwater pollution can occur.
http://www.limpoporak.com/en/management/water+isifiracture/small+scale+water+supply+and+sanitatgpxa

Development, Operation and Maintenance of Wateastfucture
http://www.limpoporak.com/en/management/water+isiinacture/development+operation+maintenance.aspx
Groundwater is mentioned, but only in a periphemy. A SADC study has indicated that much of the
groundwater infrastructure is not functional at @oynt in time and that it needs continuous maiabee.
Such issues are generally considered to be thensiylity of the national authority and not the @B

The Value of WaterSocial Costd he value of water with regards to groundwateraeigshment is indicated
here ranging between US$10-90 /ha /year.
limpoporak.com/en/management/value+of+water/enviremtal+costs/social+costs.aspx

Theme 5: Technical Capacity and Capacity Building Rquirements for the RBO

Governance > Integrated Water Resources Managem@apacity Development
http://www.limpoporak.com/en/governance/integrat®adnagement/capacity+development.ajgxs page provides
a general discussion of the terms ‘capacity’ aagpacity development’ and identifies individual,
organizational and institutional levels for capgeihd capacity development, as expressed below
“Capacity’ means the ability of people, organigatis and society as a whole to successfully marregie t
affairs, and ‘capacity building’ means a processvdby people organisations and society as a whole
unleash, strengthen, create, adapt and maintairacéyp over time” (OECD-DAC 2006).

The web site goes on to statéany river basin organisations are not fully abtedeal with the complex and



dynamic nature of transboundary water managememll€nges include excessive bureaucracy (which
results in over-regulation), resourcing issues vataff, programming that is technically orientedhar than
strategic, and, too often, weak decision making @mdlicting priorities (Pres 2008).

The four main steps for capacity development incihr@ext of transboundary river basin management ar
identified as:

1) Understanding the International and Country Goxis

2) ldentifying and Supporting Sources of Countryr@advChange

3) Delivering Support

4) Learning from Experiences and Sharing Lessons

Governance > Integrated Water Resources Managem@apacity Development > Organisations.
This page lists a number of capacity building org@tions that operate within the Limpopo basin.

Global Water Partnership Southern Africa: htepahiv.gwp.org/

WaterNet: http://www.waternetonline.ihe.nl/
Cap-Net: http://www.cap-net.org/
FETWater: http://www.fetwater.co.za/
Water Research Commission (WRC): http://www.wig.z8/

In addition the page mentions other organizatiawh s IWMI (International Water Management
Institution), WARFSA (Water Research Fund for SeuthAfrica) and the various universities in theioag

Governance > Southern African Development Commun8ADC Action Plan
Capacity Building is indicated as a pillar of Ragab Strategic Action Plans, RSAP1 and RSAP2 foewat
resources management. Capacity building for RBO&pecifically identified.

CB 4 3 Capacity Building for Joint Integrated Basirn Strengthening River Basin
Management Organisations

Governance > Stakeholders > Non-Governmental Orgmtions Several NGOs that work in the water
sector in the Limpopo basin are specifically ideedi and those that do capacity building are listed

Summary:

The LIMPOPORAK web site provides a good understagdif how LIMCOM and the riparian states view
the groundwater resources in the Limpopo basinjdewtifies many of the threats, challenges and
opportunities for improved groundwater managemeiié basin as a whole. Together with the intersiew
of key management and professional within the Lipgp@ommission, this document will provide a good
basis for assessing the future needs of LIMCOM watfards to groundwater management.



Interviews:

Overview:

One of the fundamental components of this RBO sumethodology has been direct interviews with keygspnnel both within the River Basin Organization
(LIMCOM) and also with representatives from thearipn states as indicated below:

Interview with the Executive Secretary for the LIKM®! River Basin Organization (and other personnabdilable). This interview took place in Maputo a
the LIMCOM headquarters.

Interviews with the representatives of each ofriparian states to the LIMCOM board. These wereiedrout by telephone except in Zimbabwe, where the
representative of the Ministry of Water Developmeas interviewed in person.

Interviews with the principal groundwater managenf each of the riparian states. These were ailechout by telephone.

The table below gives a list of the persons inaméd. The actual interview transcripts are inappendix 2.

Table 6. People who have been interviewed for theayundwater need assessment: Oct-Nov, 2011: ORASECOM

Title Name Country Position Interview Representation Email Telephone
schedule
Eng Sergio Sitoe Mozambique Executive Secretary 1 LIMCOM HQ Shsitoe69@yahoo.com.br +258-823291980
Eng Ronald Inguane Mozambique IWRM Officer, 2 DNA. ringuane@gmail.com +258-21309621
International Rivers Office
Eng Gilbert Mawere Zimbabwe Director, Water Resources 2 MWRD - +263-4-700596
Management
Mr Sam Sunguro Zimbabwe Groundwater Manager 3 ZINWA sunguro@zinwagwd.co.zw +263-4-250786
Dr Eddy van Wyk South Africa Groundwater Manager 3 DWAF vanwykE2@dwa.gov.za +27828011740
Mr Willem du Toit South Africa Groundwater Manager 3 Limpopo Provincial - +27 152901262
Office
Mr Oteng Lekgowe Botswana Principal Hydrogeologist 2 Botswana Limcom olekgowe@gov.bw +267 5330327
Representative
Mr Oteng Lekgowe Botswana Principal Hydrogeologist 3 GSB olekgowe@gov.bw +267 5330327

1. LIMCOM HQ 2. LIMCOM Representative Riparian States 3. GW Focal Person Riparian States



Analysis of the Interviews.

The interviews revealed that there are differemtle of interaction with LIMCOM. The LIMCOM
secretariat and the Mozambican country represgatatdicate that LIMCOM is important and highly
valued for its work in managing flood waters intgardar by means of coordinating dam releasesérrainy
season. Other country representatives (eg Zimbahgreed with this assessment and stress that LIMCOM
functions principally to manage river flows in thiempopo basin and to provide a forum where riparian
states can meet within a legal framework to disciyes management.

All interviewees agreed that LIMCOM has not to dagen involved in transboundary groundwater
management and there is no protocol in place torergata sharing. LIMCOM is not presently consiagié
role in groundwater management since it has neitteetechnical capacity nor the mandate. Interveswve
indicated that the SADC water sector (eg. the Gdawater Management Institute, GMI) might be a more
appropriate platform to manage transboundary greatetr given the lack of capacity at LIMCOM. There
are concerns that archive data is not always ggfathcoming from different states.

Such observations as well as information gleanaah the base-line survey are used in the followiWCS
analysis.

SWOT Analysis.

There are only three recognized transboundary gheater basins in the Limpopo basin: the Ramotswa
dolomite, the Tuli aquifer and the Limpopo aquifEnese are all rather localized aquifer systemstlamd
Tuli aquifer system is not heavily exploited. Thanbtswa aquifer is presently used for Gaboronerwate
supply, but there is a rising irrigation demandrirSouth African farmers. The Limpopo aquifer isgamtly
considered to be localized at the Mozambique, SaAftriba, Zimbabwe triple junction. However abstiact
from Limpopo main stem and tributary channel sdod$arge scale irrigation in South Africa, andao
lesser extent Zimbabwe, certainly uses large votuofievater that are considered to have a direcaahpn
surface flows in these rivers. These groundwatstrattions are therefore of direct interest to LION and
impact on its role as the manager of the Limpomirba&ater resources. It is in this context thatSNéOT
analysis is carried out.

The SWOT analysis focuses on four (4) componentse@RBQO’s potential role and activities. These are
listed below:

1. Groundwater governance and monitoring by LIMCOM.

2. Collaboration with and between riparian states wétjards to groundwater management.

3. Groundwater data management and sharing.

4. Capacity building for groundwater management.

LIMCOM Strengths.

Groundwater governance and monitoring:
1. LIMCOM has a transboundary mandate.
2. LIMCOM can provide a platform for transboundary gndwater monitoring and a forum for
transboundary groundwater governance.

Collaboration between riparian states for groundwatanagement:
1. LIMCOM has strong political support from ripariatates and is well placed to play a
facilitating role in transboundary groundwater ngsraent.

Groundwater data management and sharing:
1. As the international organization that manages loptpbasin water, LIMCOM has the legal
and political mandate to host relevant transboundesundwater data from the riparian states.

Capacity building for transboundary groundwater agg@ment:

1. LIMCOM is well placed to host transboundary groumdsv capacity building activities and
training programs.

1o



LIMCOM Weaknesses.

Groundwater governance and monitoring:
1. LIMCOM is an advisory body and does not have a mé:ntb manage the transboundary
groundwater in the basin.
2. LIMCOM does not have the skills, personnel or emépt to carry out these roles
effectively.

Collaboration between riparian states for grourtdwananagement:
1. LIMCOM does not have the knowledge base or thegasibnal skills to identify
transboundary groundwater issues.
2. LIMCOM is not well integrated with the groundwateanagement institutions in the riparian
countries.

Groundwater data management and sharing:
1. LIMCOM has no existing platform to host basin-wigteundwater data.
2. LIMCOM has no staff to allocate to such an activity
3. Groundwater managers in the riparian states mawialing to release data to LIMCOM.

Capacity building for transboundary groundwater aggment:
1. LIMCOM is not equipped to carry out capacity builgiactivities.
2. LIMCOM lacks the professional staff to identify @agity building requirements.

LIMCOM Opportunities.

Groundwater governance and monitoring:
1. LIMCOM can take the lead to initiate groundwatermmioring in transboundary environments
eg: Ramotswa dolomite aquifer.
2. LIMCOM can identify the impact of alluvial groundtest abstraction on river flows and initiate
basin wide collaboration to manage this issue.
3. LIMCOM has an opportunity to identify transboundgrgundwater quality issues.

Collaboration between riparian states for grountdwananagement:
1. By initiating actions such as transboundary momtmrLIMCOM has the opportunity to initiate
collaboration between the riparian states in talel fof groundwater management.
2. LIMCOM can introduce transboundary groundwateréssas a permanent agenda item for all its
regular board meetings, thereby bringing the isgumnsboundary groundwater management
higher up on the basin water management agenda.

Groundwater data management and sharing:
1. LIMCOM has an opportunity to develop a protocolgsoundwater data sharing for
transboundary aquifers.
2. LIMCOM has on opportunity to stimulate the creataira basin wide groundwater data base and
to encourage the riparian states to share grouedwata.
3. LIMCOM has an opportunity to support SADC groundevahitiatives such as the Groundwater
Management Institute as a suitable host / platfmmbasin wide data storage and sharing.

Capacity building for transboundary groundwater agg@ment:
1. LIMCOM can identify the capacity needs within thgarian states for transboundary
groundwater management.
2. LIMCOM has an opportunity to host / implement tiaghcourses and other capacity building
activities in the field of transboundary groundwatenagement.
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LIMCOM Threats.

Groundwater governance and monitoring:
1. LIMCOM may lack the financial resources to carry ttansboundary groundwater actions.
2. Riparian states may lack the will and the resoutcesrry out monitoring of transboundary
aquifers.
3. Some riparian states may have insufficient capaeityionitor transboundary groundwater.
4. LIMCOM has no legal mandate to manage transboungt@yndwater.

Collaboration between riparian states for groundwatanagement:
1. Riparian client states may reject LIMCOM'’s rolentanaging transboundary aquifers.
2. Technical complexities may limit LIMCOM'’s abilitytresolve conflicts arising around over-
pumped transboundary groundwater systems.
3. LIMCOM has no legal power to enforce transboundggundwater management decisions.

Groundwater data management and sharing:
1. Some riparian states may be unwilling to share mplauater data.
2. Riparian states have different data archive systaatsnay be incompatible.

Capacity building for transboundary groundwater aggment:
1. Riparian states may not accept the need for capdeitelopment with regards to
transboundary groundwater management.
2. Funding for such capacity development may be utatvai

Conclusions.

All interviewees do recognize the importance ofstzoundary groundwater in the Limpopo basin, and in
particular are conceptually aware of the poteitiglacts of large-scale groundwater abstractionsven
flows.

Neither LIMCOM nor any of the riparian states aregently engaged in any transboundary groundwater
management, and there are no present conflictseoshiared aquifers. Neither LIMCOM nor any of the
interviewees indicated any critical transboundanugdwater problem.

The impact of groundwater abstraction, particulfudyn alluvial aquifers, on surface flows in tharipopo
basin was cited as a potential concern. It was@eledged that large volumes of alluvial groundwaiier
pumped for irrigation in South Africa, and to adesextent in Zimbabwe. An increase in such alluvia
groundwater abstraction is possible in all ripastates with un-quantified impact on river flows.

The Ramotswa dolomite aquifer may face increasomgpetition from abstraction for Gaborone in
Botswana and irrigation in South Africa. As yetrihés no transboundary monitoring of this aquifer.

Water quality associated with coal mining nearBloéswana / South Africa border was cited as a ptessi
future problem.

There is insufficient capacity in LIMCOM to adeqgeigtassess the resource challenges faced by the
transboundary aquifers, and it is possible that CM would only become aware of the issues once the
impacts are already being experienced by (ground)wesers.
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Recommendations.

There is clearly a need for LIMCOM to bring forwdle issue of transboundary groundwater. Inititiig
may be done by raising awareness of the transboyadaifers and by creating a permanent agendadtem
transboundary aquifers for all LIMCOM regular boandetings.

LIMCOM can raise awareness of the transboundaryrgiovater issues by distributing pamphlets at
LIMCOM meetings and by hosting short courses omgdwater management in transboundary situations.

LIMCOM can initiate the discussion on developingoanmon platform for groundwater data sharing in the
Limpopo basin, possibly using the SADC Groundwstanagement Institute as a suitable host.

Specific Recommendations.
Monitoring, data and knowledge generation.

LIMCOM should initiate dialogue with the ripariatages with regards to monitoring transboundary
aquifers and sharing the data collected. The aneati a protocol for data sharing and a suitable
platform for transboundary groundwater data stoeagémanagement must rank highly on the list
of LIMCOM priorities. There is a need to develomare comprehensive understanding of the
transboundary aquifer dynamics so that aquifer igemant actions are appropriate and effective.

Institutional/organizational/legal aspects.

LIMCOM should develop protocols to ensure that gibuater in the basin is always considered in
the development of various water management stestefgpr normal operation and in times of both
flood and drought. LIMCOM should ensure that theugrdwater managers from the riparian states
participate in LIMCOM meetings and decisions.

Financial aspects.

LIMCOM should allocate funds to transboundary grabwater knowledge development and to
transboundary groundwater management. LIMCOM shorddte a post for a groundwater officer
to participate in all LIMCOM technical meetings.

Capacity building aspects.

At a political level, LIMCOM should seek to increaawareness amongst decision / policy makers
of the importance of groundwater and its intimateraction with surface water resources.
LIMCOM should increase its technical capacity foogndwater management, and institute training
activities on transboundary groundwater managefoerthe riparian states and LIMCOM technical
staff.
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Appendix 1: Tables of basic data for LIMCOM. Key da

ta on basins and basin organisations

River Basin

Limpopo River Basin

Major tributaries

Marico, Crocodile, Bonwapitse, Lotsane, Mogalakwedlzashe, Umzingwane, Sand, Bubi, Mwenezi, Eleghant

Changane,

Riparian states

1. South Africa 2. Botswana 3. Zimbabwe 4.zZsimbique

Upstream riparian

states

Botswana, South Africa, Zimbabwe.

Downstream

riparian states

Mozambique, Zimbabwe

Total basin area | 408,250 km
(km?)
Mean annual 5.5 MnT / yr
runoff (mill. (4,055-8,034 Mrityr)
Mslyear)
Total population 13,556,466
(mill.)
Riparian state Share (%) of| Share (%) of| Mean annual Average Primary land| Primary Major cities in | Protected Major water | Transboun
basin area | population | runoff rainfall in uses/cover in water uses | basin part areas, transfer dary
(million riparian basin part in basin (Mill. pop.) national schemes conflicts
M?3year) basin part part parks in between over rivers
(mm/yr) basin part | states
1. 20 7 (1.0 m) 506 250-550 Rainfed Urban Gaberone Game No Ratified
Botswana Mm?3/yr mm/yr agriculture, (0.3m) Reserves SADC
livestock, Lobatse, treaty
wild-life Serowe,
Francistown
2. 45 79 (10.7 m) | 6065 300-1050 Agriculture, | Irrigation Johannesburg| Kruger No Ratified
South Africa Mm3/yr mm/yr Urban, Urban, (7.2 m) National SADC
Mining Pretoria Park treaty
Polokwane
3. 15 7 (1.0 m) 1157 300-650 Livestock Irrigation Beit Bridge Gona-Re- No Not ratified
Zimbabwe Mm?3/yr mm/yr Agriculture | Urban (0.02 m) Zhou
Gwanda (0.05
4, 20 7 (0.85 m) Not known | 350-850 Agriculture | Irrigation Chokwe Limpopo No Ratified
Mozambique mm/yr Livestock (0.06m) SADC
Xai-Xai treaty
(0.13m)

Year of formal

LIMCOM Agreement — 2003.
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Appendix 1: Tables of basic data for LIMCOM. Key da  ta on basins and basin organisations

recognition of
Lake/Basin Org.

Primary mandate
of Lake/Basin
Org.

"The Objectives of the Commission shall be to a&dtkis Contracting Parties and provide
recommendations on the uses of the Limpopo, litataries and its waters for purpose and
measures of protection, preservation and manageofahe LimpopdLIMCOM Agreement
2003)”

Type of
Lake/River Org.?
(see /2/)

[ Lake/River Basin Commission

Name of treaties
or legally
recognized
agreements
governing water
mgt. in the basin

1. LIMCOM Agreement signed 2003 ratified by end 20iétween (states): Mozambique, South
Africa, Botswana and Zimbabwe (not yet ratifiedzignbabwe)

2. Limpopo Basin Permanent Technical Committee (LBPT@36 Between (states) Botswana,
Mozambique, Zimbabwe and South Africa

3. Joint Water Commission (JWC) 1996 Betweends)aiMozambique and South Africa
4. Joint Permanent Technical Commission (JPTC) B8Ween (states): Botswana & South Africa

5. Joint Permanent Commission for Cooperation (JPX®G7 Between (states): Botswana and Sout
Africa

6. Agreement to establish a Joint Water CommisglgviC) 2002 Between (states): Mozambique an
Zimbabwe
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Appendix 1: Tables of basic data for LIMCOM. Key da

ta on transboundary aquifers

River LIMPOPO
Basin
Major
shared 1. Ramotswa Dolomite Aquifer — Botswana and South Africa
aquifers in
the basin 2. Tuli Karoo Aquifer — Botswana, South Africa, Zimbabwe
3. Limpopo Aquifer — South Africa, Mozambique, Zimbabwe
Aquifer no. | Shared Approxi | Geological | Depth Estimated | Estimated | Primary Principal Primary | Are there Level of
between mate formation location of storage annual recharge uselusers | GW already TBA mgt.
which area of aquifer aquifer: (mill. M%) recharge mechanism | of aquifer manage | known Note:
riparian (km?) (e.q. Shallow (0- volume (rainfall, (Give ment transboundar | A, B, C, D,
states sandstone, | 20 m), (mill. M3) irrigation, order: issue(s) |y conflicts E, F? acc.
karst, Intermediate river/lake, agriculture, over this to what
limestone, (20-100m), pre-historic) | domestic, aquifer? has been
volcanic, Deep industry, achieved
sedimentar | (>100m) mining)
y)
1. Botswana | ?? 50 Karst 20-100 m Not known | Not well River Gaberone | Nitrate Irrigation in A
Ramotswa | / South km? est | dolomite known infiltration water pollution | SA vs Urban
Dolomite Africa 20 mml/yr supply — pit water in
Aquifer latrines Botswana
2. Botswana Consolidat | Variable Not known | Not Direct from | Rural Assess | No A
Tuli Karoo | / South ed 20-100 m known rainfall / water recharg
Aquifer Africa / sediments river supply e rates
Zimbabwe and infiltration
Volcanics
3. All Along Alluival 5-50m Not known | Channel River bed Irrigation Impact Upstream A, C, D,
Limpopo the river | deposits aquifers recharge on downstream
Basin channel saturated surface | conflicts in
Aquifer by flow flows Zimbabwe

°A. Identification, B. Delineation, C. Diagnosis,. Donceptual/numerical model, E. Allocation prpies, F. Implementation of joint infrastructurejects

22



Appendix 2: Interview Transcripts.

BGR / WaterNet/ AGWNet RBO Survey

Questionnaire for which L/RBO: Limpopo Watercourse Commission LIMCOM
Name: Sergio Sitoe
Institution (if different from L/RBO): LIMCOM HQ

Function - please let us know your job title, role and main responsibilities:
Title: Interim Executive Secretary
Role and responsibilities:

Coordinate all water management activities in the Limpopo River Basin; fund raising for
LIMCOM; liaise with Governments of riparian states

How many years in present position:  with LIMCOM 2008-present; with LBPTC 2005-present
Background education: Masters degree: Water Resources Engineering

Country: Mozambique

E-mail address: sergio sitoe <sbsitoe69@yahoo.com.br>

Gender: Female: Male: X

Telephone number for possible follow up phone call: +258-823291980
Date of Interview: 25 October 2011

Interview performed by: Richard Owen

Place of interview: Maputo

Or if done by telephone:

Questions to LIMCOM HQ - Executive Secretary:

1. Governance:

a. What is the principal and legal role/mandate of your L/RBO wrt. groundwater :
role is more technical than legal

i. To allocate GW: Yes o No ox
ii. Tooversee GW mgt.: Yesox Noo
iii. To monitor TBAS in basin: Yes o No ox (done in the

riparian states and data submitted to LIMCOM)

Iv. To advise riparian states on issues related to GW: Yes ox Noo

v. Toimplement joint GW development projects: Yesao Noo

vi. Other. Specify: There is a need for an assessment of transboundary
groundwater issues. The SADC Groundwater Management Project (GMP)
pilot study identified salinity issues in the Limpopo basin.
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Appendix 2: Interview Transcripts.

b.

Does your L/RBO have a staffed permanent Secretariat? Yeso Noo At
present there is an Executive Secretary, Secretary, Driver and Guard. The riparian
states are in the process of recruiting a legal officer, and in future a communications
and a technical specialist will be appointed.

Does the constitution/agreement establishing your L/RBO specifically/explicitly
address GW and groundwater issues? Yeso Noo

If yes, how?

Article 1.2 at the start of the LIMCOM agreement (2003) states: “all waters,
including surface and groundwaters...”

Which water management instruments/schemes do you use? (e.g. management
plans, action programs, monitoring and information systems, etc.)

LIMCOM are in the process of developing an IWRM management plan and a
Monitoring and Evaluation system.

To what extent is groundwater already considered in your water management
structure and what actions/initiatives/programmes are you using to foster
groundwater management within your organisation? (e.g. groundwater working
group at ORASECOM)

Groundwater action is not yet part of the organization’s activities. However there is
a monograph of the Limpopo presently being developed that includes a thematic
groundwater assessment. Based on the results of the monograph, there may be a
future requirement groundwater management action.

Do you collaborate with organisations/programmes/institutes/projects that have a
groundwater component? (African networks, policy decision makers (e.g. AU,
AMCOW, AGWC, etc.) and international donors)

Not yet. The SADC Groundwater Drought Management Project didn't directly liaise
with LIMCOM when they set up pilot studies in the lower Limpopo, until LIMCOM
called them and enquired about the nature of the study.

Are you aware of the AMCOW work plan? Yeso No ox

If yes: Are there any activities you have taken on board due to the AMCOW work
plan?

None

Do you know about the existence of the UN resolution on transboundary aquifers?
Yes o No ox

Comments:

2. Society/collaboration/inclusion:

a. What are the major uses of groundwater within the basin?

Domestic use: Rural water supply and some urban centres eg. Xai Xai in
Mozambique. Alluvial aquifers used for irrigation.
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Appendix 2: Interview Transcripts.

b.

What are the main water challenges your basin/lake is confronted with? (e.g.
groundwater pollution, (ground-) water shortage, institutional, etc.)

The depth to groundwater in the sedimentary aquifers is too deep. There are water
guality issues (high salinity) in these aquifers. There has been a lack of studies on
groundwater in the basin and there are reports of declining yields, which needs to
be assessed. South Africa is the biggest user of groundwater in the basin, and there
is an interest in desalinization of groundwater.

Are there great disparities between the water conditions and challenges in
the riparian states?

Yes: in South Africa the issues are water quality and yield; in Mozambique, flooding
is the issue and in Botswana, water scarcity is the problem.

Also in the level of groundwater development and management?

Mozambique and Zimbabwe do not have well developed groundwater management
systems. Botswana and South Africa have advanced groundwater management
systems.

How is the exchange of knowledge/data and cooperation between the L/RBO and
the riparian states’ water mgt. structures?

Exchange of information is good; communication on the development of
infrastructure is also good. Data on river-flow and environmental issues is also
exchanged because it is required for river basin management. However in terms of
groundwater, there is little exchange between LIMCOM and the riparian states.

Do you find the commitment of the riparian states to include GW on the political
agenda sufficient?  Yesox Noo

Does this influence your functionality?

LIMCOM is not yet involved in groundwater management. This would require a link
to the groundwater databases in the riparian states and further technical capacity in
LIMCOM, but this is not something that is being contemplated at LIMCOM HQ.

What are you doing to strengthen the participation of the riparian states? (e.g. are
formal structures, like stakeholder forums, in place with clear roles and
responsibilities in water resources management and in the decision making
process, are regular meetings taking place, etc.)?

The commitment of member states to LIMCOM is strong, but groundwater is not
part of their joint activities as yet. There are two ordinary meetings annually and
extraordinary meetings are called quite frequently. For example, the technical team
had six meetings in 2011 — 2 ordinary and 4 extraordinary.

Do you exchange knowledge, experience with other L/RBOs? Yesox Noo

If yes, which?

In southern Africa with: Zambezi RA; OKACOM; ORASECOM; Kunene PJTC;

Komati BC. In Australia with the Murray Darling Basin Commission and in Europe
with various basin authorities.
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3. Science/data/capacity building:

a.

Is there a good understanding to which extent groundwater-surface water
interaction determines water balance and water quality in your basin and across
riparian territories? Yes ox partial understanding No ox

Comments:
There is a definite need for further awareness on the interaction between surface
and groundwater. There needs to be monitoring of groundwater abstraction,

especially from alluvial aquifers, and assessment of the impact on river flow.

Where are you in the process of managing TBAs (also fill in Table 3 for individual
TBAs)?

I. Identification agyes
ii. Delineation to be done by member states and such studies would need to be
integrated by eg. LIMCOM o

iii. Diagnosis This has been partially done by the member states and the
Limpopo monograph proposes to study the transboundary groundwater
issues o

iv. Conceptual/numerical model There has been some work on alluvial aquifers
eg in the Mzingwane catchment by WaterNet and on the Ramotswa dolomite

by BGS and BGR |
v. Allocation principles This is considered to be the key problem
O
vi. Implementation of joint infrastructure projects oNo

Which data, if any, do you collect related to groundwater in the basin?

The member states collect groundwater data, including monitoring data; LIMCOM
does not do this at all.

What data bases, information portals, and monitoring networks exist in your
organization, where groundwater is (or could simply be) added?

All the groundwater data in the Limpopo basin lies in the databases etc. of the
member states. LIMCOM does not have any system that could be used to simply
add groundwater data.

What is the process/mechanism for data sharing with the riparian states’ national
groundwater dept.?

Information exchanges with surface water departments exist and function well; but
not for groundwater. First the appropriate infrastructure would have to be developed
and then the notification file (requesting information) would have to include the
request for the relevant groundwater data. If this were initiated by LIMCOM, then
the request would be directed to the Ministry of Water via the LIMCOM country
representative.

How many hydrogeolgogists, or staff with hydrogeological background, are working
in your organization? Are all allocated posts filled?

There are no posts for hydrogeologists in LIMCOM.

Do you find your present capacity (in terms of human and financial resources)
sufficient to address groundwater management appropriately? Yes o No ox
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h.

Ends.

How is prioritisation made in your organisation to meet the limited resources (e.g.
human, financial, technical resources)?

Human resources: LIMCOM is seeking to recruit a professional to design and
implement an IWRM plan and also to recruit a communications expert.

Key strategic areas for LIMCOM are: Water Allocation; Water Quality; and Disaster
Management.

LIMCOM has to show the benefits of its actions / programs.

What capacity building on groundwater is ongoing or planned?

There is none so far. However LIMCOM has had invitations to training courses (eg.
the WaterNet / AGWNet course in Johannesburg in July 2011) and there has been
some interest from member states. Some LIMCOM country representatives have
attended such courses.

What in particular is lacking regarding capacity on GW management

There is not enough professional staff, even in the member states. There is a lack

of training programs in the region. There is a need to re-establish the SADC sub-
committees for : groundwater; water quality; aquatic weeds; and hydrology.
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Questionnaire for which L/RBO: LIMCOM
Name: Ronaldo Inguane

Institution (if different from L/RBO): Department National Aguas (DNA) - International
Rivers Office

Function - please let us know your job title, role and main responsibilities:
Title: IWRM Officer.

Role and responsibilities: ~ Monitoring the implementation of agreements for tra nsboundary
water resources. Resource person for transboundary river basins.

How many years in present position: 1 year — but Dept. Water Resources Management
since 2006

Background education: M.Sc in IWRM with focus on decentralization of wate  r resources
management.

Country: Mozambique

E-mail address: ringuane@gmail.com

Gender: Male

Telephone number for possible follow up phone call:
+258-21309621 +258-824451020 +258-846810062

Date of Interview: 9 December 2011
Interview performed by: Richard Owen

Place of interview:

Or if done by telephone: telephone

Questions to L/RBO Country Representatives in the Riparian States;

a. What is your position in the principal government water management structure(s) in
the riparian state where you reside?

IWRM Officer

b. Are decisions taken within these structures first ratified by the LIMCOM board at HQ
before they are implemented?
Yes o The International Rivers Office (IRO) does not take decisions. The process

is that IRO makes a proposal that is forwarded to DNA, and if approved by DNA, it
is submitted to LIMCOM for their ratification.
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C.

Do you find that groundwater management is strongly and adequately addressed
and integrated into overall water management of your country?

Yes o Intheory / legislation groundwater management is integrated, but in practice
this does not happen.

What is the level and effectiveness of cooperation between the LIMCOM and the
national groundwater management authorities?

DNA is responsible for groundwater in Mozambique, and there is good cooperation
because Mozambique is the LIMCOM host. However there is not much data on
groundwater in Mozambique part of the Limpopo basin. A monograph study has
been commissioned by LIMCOM that should rectify to some extent the information
on groundwater.

Is there an operational protocol between the L/ RBO and the countries on GW
data/information sharing?

Not aware of any protocol.

Comments: There are following protocols with regards to LIMCOM:
- Protocol to establish Limcom
- Revised SADC protocol on shared water courses
- LIMCOM agreement for allocation and sustainable utilization between
the 4 riparian states is being developed.

What are the procedures and costs involved in groundwater data sharing between
the national groundwater management authority and the L/RBO?

Water Resources Data in Mozambique is free of charge and therefore is free to
LIMCOM.

Do you acknowledge/value the work done by the L/RBO in terms of groundwater
management?

Noo LIMCOM does not do much in the field of groundwater management. It is

more focussed on capacity building, awareness and the development of trust
between the riparian states.

Are there cooperative activities between the L/RBO and national groundwater
authorities, for instance monitoring activities?

Yes o For example the development of various studies and strategies — eg the
monograph on groundwater in the Limpopo basin. LIMCOM also acts as a bridge to
the other riparian states.

What are your key concerns with regards to transboundary groundwater issues?

There is a lack of information on groundwater and at present no studies are being
undertaken. However at the present time there are no major groundwater issues.
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j-  How important, in your professional opinion, is the interaction between surface
water and groundwater in terms of i) transboundary water balance and ii)
transboundary water quality?

All water is linked through the hydrological cycle, so groundwater is a piece in the
puzzle of water management. But at present there is insufficient data and
information for effective groundwater management.

Other Concerns:

The interviewee stated that ownership of LIMCOM and LIMCOM projects and activities should
reside with the riparian states and not so much with the donors. For example, when there is a
project such as the monograph, then the donor (GIZ) tends to lead the process, selecting the
organization that will carry out the study and in the end the riparian states and LIMCOM feel that
they have no control over the study.
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Questionnaire for which L/RBO: LIMCOM
Name: Eng Gilbert Mawere

Institution (if different from L/RBO):
Ministry of Water Resources Development and Managem  ent.

Function - please let us know your job title, role and main responsibilities:
Title: Acting Director, Water Resources Management

Role and responsibilities:  Oversee the management and allocation of both surfa
and groundwater in all the river basins in Zimbabwe

ce water

How many years in present position:
11 years in Dept; 1 year as Deputy Director

Background education:
B.SC Civil Eng. M.Sc in Water Resources Management

Country: Zimbabwe

E-mail address:

Gender: Male

Telephone number for possible follow up phone call:
+263-4-700596 / +263-4-708102

Date of Interview: 6" December 2011
Interview performed by:  Richard Owen
Place of interview: Harare, Zimbabwe.

Or if done by telephone: interview in person.

Questions to LIMCOM Country Representatives in the ZIMBABWE;

a. What is your position in the principal government water management structure(s)

in the riparian state where you reside?

Director of Water Resources Management.

b. Are decisions taken within these structures first ratified by the L/RBO board at HQ

before they are implemented?

Yes o for major projects such as large and medium dams
No o for minor projects such as boreholes
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C.

Do you find that groundwater management is strongly and adequately addressed
and integrated into overall water management of your country?

No o Groundwater management is not strongly addressed, while management of
surface water is much more detailed.

Comments:
A new statutory instrument (SI) is being promulgated to regulate groundwater
development, but enforcement is difficult.

What is the level and effectiveness of cooperation between the L/RBO and the
national groundwater management authorities?

Cooperation exists in theory, but since LIMCOM is a new organization it is difficult to
gauge. Previously the LIMPOPO PJTC managed the river water / basin.

Is there an operational protocol between the L/ RBO and the countries on GW
data/information sharing?

No o

Comments:

The protocol is not yet in place, but this is just a technical matter / step for it to
become implemented. All SADC countries have ratified the Revised SADC Protocol
on Shared Watercourses and this protocol has a strong emphasis on data /
information sharing.

What are the procedures and costs involved in groundwater data sharing between
the national groundwater management authority and the L/RBO?

ZINWA activities are commercialized and as such there will be charges for access
to groundwater data. However for the exact procedures and costs, we should refer
to the Groundwater Manager (Mr S. Sunguro)

Do you acknowledge/value the work done by the L/RBO in terms of groundwater
management?

Yes O

Comments:

LIMCOM is a new organization and not done a great deal with regards to
groundwater management. There were the groundwater pilot projects in the
LIMPOPO under the SADC Groundwater Management Project, and although
LIMCOM was informed of these activities, they were not an active player.

Are there cooperative activities between the L/RBO and national groundwater
authorities, for instance monitoring activities?

No o

Comments:

At the LIMCOM meeting in November 2011 (last week), it was agreed that there
would be cooperation with LIMCOM on the monitoring of floods and droughts.
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What are your key concerns with regards to transboundary groundwater issues?

Sustainability of the resources — to make sure that the resource is not mined out.
To see that there is equitable and reasonable sharing of the groundwater resources
both between riparian countries and within each state.

At present, no serious threats exist to the groundwater in the Zimbabwe part of the
Limpopo basin.

How important, in your professional opinion, is the interaction between surface
water and groundwater in terms of i) transboundary water balance and ii)
transboundary water quality?

This is considered to be very important in terms of:

recharge - groundwater recharge from surface water;
pollution issues - pollution of groundwater reservoirs;
groundwater abstraction — its impact on surface flows.

ADDITIONAL COMMENTS:

The Zimbabwe example whereby the water resources in the catchment are
managed by a Catchment Council with active participation of stakeholder
organizations is seen as a model for the Limpopo basin. — A stakeholder platform
of major water users and important water user groups in the Limpopo basin should
be developed and they should have an official position with regards to LIMCOM and
Limpopo basin water management.
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Questionnaire for which L/RBO: LIMCOM

Name: Sam SUNGURO

Institution (if different from L/RBO): ZINWA Groundwater Division

Function - please let us know your job title, role and main responsibilities:
Job Title: Groundwater Manager.

Role and responsibilities:

Allocation, Management and Protection of Groundwate r in Zimbabwe for the
Zimbabwe Government

How many years in present position: 23 years
Background education: M.Sc in Hydrogeology
Country: Zimbabwe

E-mail address: Sam Sunguro <sunguro@zinwagwd.co.zw>
Gender: Female: Male:_ xx
Telephone number for possible follow up phone call: +263-4-250786

Date of Interview: 29 Nov 2011

Interview performed by: Richard Owen
Place of interview: Harare

Or if done by telephone: phone interview

Questions to Chief Government Hydrogeologist or GW focal point in the
Riparian States:

a. Do you share national groundwater data with the LIMCOM? Does the
LIMCOM also share groundwater data from the other parts of the basin with
your department?

No — at present there is no direct sharing of data with LIMCOM, and neither
does LIMCOM share data from the other riparian countries with Zimbabwe.

b. What are the procedures and mechanism of data sharing and funding?

There are mechanisms for groundwater data sharing amongst SADC states
that were initiated by the Groundwater Drought Management Project
(GDMP) for the purpose of developing a SADC hydrogeological map, which
is now freely available online. The groundwater departments in the SADC
states contributed their archive data at their own cost to this project.
However there are no mechanisms or procedures in place for sharing
groundwater data with LIMCOM.

c. Are there joint programs and activities with LIMCOM in terms of groundwater
management and protection? Yes o NoO xxx

Comments: There are no joint programs with ZINWA Groundwater Division,
although there may be transboundary groundwater projects that Groundwater
Division is not aware of.

d. Interms of national groundwater allocation, at what level are you required to
obtain LIMCOM approval?
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f.

Groundwater Division (GWD) is not required to obtain approval from
LIMCOM when it allocates groundwater. There is no platform for such
communication / approvals. However there are national internal procedures
whereby the Catchment Councils and ZINWA surface water managers will
be informed of groundwater development plans. Such information, if of
interest, would reach LIMCOM via the LIMCOM Zimbabwe country
representative and normal LIMCOM board meetings.

Is the linkage to surface water flows, surface water quality and environment
considered when you allocate groundwater both internally (within the
country) and in the transboundary situation?  Internally: Yes xxxo
No o

Transboundary: Yes o NoO oxxx not yet
Comments: Internally, GWD will inform the catchment councils and other
branches of Zinwa of their allocation plans, and this will then result in
consideration of the linkages to surface flows, water quality and environment.
However the available information and level of understanding of such
interactions is as yet very sparse.

What is the formal relationship between your groundwater department and
the country representative of the L/IRBO?

There are key focal people on the administrative side of government
departments who liaise with LIMCOM. These individuals will also link up with
GWD if there is an issue that relates to LIMCOM transboundary
groundwater.

Additional Comments:
SADC is working on improving direct communication between government
groundwater managers.

The data and information sharing platform for SADC wide groundwater data

sharing is very weak and needs major attention for it to become practically
useful for regional / transboundary groundwater development projects.
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Questionnaire for which L/RBO: LIMCOM
Name: Oteng Lekgowe

Institution (if different from L/RBO):
Department of Geological Survey of Botswana

Function - please let us know your job title, role and main responsibilities:
Title:  Principal Hydrogeologist - Head of Hydrogeology se ction

Role and responsibilities:

Oversee groundwater development and management acti  vities in Botswana; mandated to
carryout groundwater research and development of th e groundwater resource. Member of
the LIMCOM technical committee.

Provide advisory services to other government Depa rtments.

Provide input into water related policies.

This department does not allocate groundwater- that is done by the Department of Water
Development/

How many years in present position: 2 years
Background education: B.Sc in Geology and M.Sc in Hydrogeology
Country: Botswana

E-mail address 1: Oteng Lekgowe olekgowe@gov.bw
E-mail address 2: otengmorelek@yahoo.com

Gender: Male

Telephone number for possible follow up phone call:
+267 5330327 or +26771402260 or +267 5336768

Date of Interview: 1% December 2011
Interview performed by:  Richard Owen
Place of interview: Telephone Harare / Lobatse

Or if done by telephone:
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Questions to LIMCOM Country Representative in the Botswana;

a. What is your position in the principal government water management structure(s)
in the riparian state where you reside?

Principal Hydrogeologist at the Geological Survey of Botswana (GSB).

b. Are decisions taken within these structures first ratified by the LIMCOM board at HQ
before they are implemented?

No X — Decisions about groundwater management taken by the GSB are internal
decisions and do not require outside ratification before implementation. However
GSB are aware that some decisions will have transboundary impacts and are in the
practice of advising other riparian states about such developments when they are
being considered.

c. Do you find that groundwater management is strongly and adequately addressed
and integrated into overall water management of your country

No o Groundwater and surface water management are not integrated into one
decision-making body.

Comments:

An overhaul of the system is underway, and all allocation of water will be made by
one organization under a single roof. However groundwater is to some extent still a
neglected resource. Not neccesarily a neglected resource in general but only is not
given much attention with respect to transboundary issues/bodies

d. What is the level and effectiveness of cooperation between the LIMCOM and the
national groundwater management authorities?

At present there is no direct communication between LIMCOM HQ and GSB. The
Botswana LIMCOM representatives are selected from the Department of Water
Affairs. However, Water Affairs includes representation from GSB so that there is
indirect communication with LIMCOM about groundwater management in
Botswana. Because such an arrangement exists, if in future there is a requirement
to consider groundwater in more detail, then it would be quite easy to expand the
brief of the Botswana LIMCOM representation to include groundwater.

e. Isthere an operational protocol between the L/ RBO and the countries on GW
data/information sharing?

No o no operational protocol.

Comments:

This is seen as being difficult to achieve. For a start, there is no common platform
for data sharing. Each country operates its own groundwater database / archive on
their own system.

Then there are issues of trust — if a country were to release its data to a central

platform, there would be fears that this data could be accessed by eg. consultants
etc. for their own use. Since some countries run their archives on a cost recovery
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basis, this would undermine their ability to continue to maintain and update their
groundwater archives.

Finally there are the practical aspects of managing and maintaining a regional / river
basin archive. For example, SADC prepared a regional hydrogeological map. The
data required for generating this map is housed at the implementing Agency for the
project (Geological Survey of Botswana) prior to transfer to the invisaged SADC
Groundwater Management Institute (GMI) in Bloemfontein South Africa. The SADC
member states are requested / required to submit their groundwater archives to
DGS so that the regional map(s) can be updated as more information becomes
available. However the updating of the data is not taking places and member states
have not kept to their commitment in this regards.

f.  What are the procedures and costs involved in groundwater data sharing between
the national groundwater management authority and the LIMCOM?

There are no arrangements in place at present. If any data sharing takes place, it is
done via the SADC structures and GMI.

g. Do you acknowledge/value the work done by the L/RBO in terms of groundwater
management? No O

Comments:

LIMCOM does not manage or have any dealings with groundwater at the moment.

h. Are there cooperative activities between the LIMCOM and national groundwater
authorities, for instance monitoring activities? No o

Comments: Dept. Water Botswana and Dept Water Affairs South Africa (DWAF)
have some bilateral joint surface water monitoring activities. Groundwater is not
included at the moment.

i. What are your key concerns with regards to transboundary groundwater issues?

The specific needs for transboundary management should be identified, but not
much is being done. LIMCOM should consider transboundary groundwater issues
actively.

There are likely to be transboundary groundwater quality issues and even the
movement of the groundwater resource is little understood. While Botswana has
bilateral links with South Africa DWAF, there are no bilateral activities with
Zimbabwe.

J.  How important, in your professional opinion, is the interaction between surface
water and groundwater in terms of i) transboundary water balance and ii)
transboundary water quality?

These are very important. For example, the alluvial aquifers along the Notwane river

channel in Botswana may be impacted by pollution from South Africa, which
impacts the aquifers via surface run-off.
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Questionnaire for which L/RBO: LIMCOM
Name: Oteng Lekgowe

Questions to Chief Government Hydrogeologist or GW focal point in the
Riparian States: BOTSWANA

a. Do you share national groundwater data with LIMCOM? Does the L/RBO also share
groundwater data from the other parts of the basin with your department?

No — there is no direct sharing. Botswana does submit data to the SADC
Groundwater Management Institute (GMI) and other countries are required to
do the same, for instance to construct the SADC regional hydrogeological
map.

b. What are the procedures and mechanism of data sharing and funding?

There are no procedures or pricing structures for direct data sharing between
LIMCOM and the Geological Survey of Botswana (GSB).

c. Are there joint programs and activities with the LIMCOM in terms of
groundwater management and protection?

No o

Comments:

There are no joint activities at present, but GSB holds the opinion that such
activities would be of value.

d. Interms of national groundwater allocation, at what level are you required to
obtain LIMCOM approval?

In Botswana Dept of Water, not GSB, allocates groundwater. However there
is no requirement to obtain approval from LIMCOM for groundwater
allocation. However if a really large scale development of groundwater in the
Botswana portion of the Limpopo basin, it is likely that the Botswana
LIMCOM representatives (in Dept. of Water) would advise LIMCOM of these
plans.

e. Is the linkage to surface water flows, surface water quality and environment
considered when you allocate groundwater both internally (within the
country) and in the transboundary situation?

Internally: Yes O
Transboundary: No o
Comments:

For large scale groundwater developments, an Environmental Impact
Assessment is required which considers the impacts and linkages to surface
water and water quality. This is not done for transboundary impacts.
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f.

What is the formal relationship between your groundwater department and
the country representative of the LIMCOM?

The Botswana country representatives (in Ministry of Minerals Energy and
Water Resources) to LIMCOM refer all LIMCOM groundwater related issues
to the Groundwater Department in the GSB, and Mr Lekgowe is the GSB
contact person is such instances. This is a formal relationship.
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Questionnaire fotIMCOM
Name:
Dr. Eddie Van Wyk DWAF (answers in blue) and

Willem du Toit (Limpopo Provincial Office — Groundater Manager) (answers in brown)

|

nstitution (if different from RBO)Department of Water Affairs, South Africa

Function - please let us know your job title, rated main responsibilities:

Title: Dr.

Role and responsibilities:

Scientific_Manager in_Directorate Hydrological Seices. Coordinating all _groundwater
assessment _and _monitoring _programs, evaluation afsearch products and investigation
groundwater-rainwater interaction. National advisan hydrogeological processes and aspects in
South Africa.

How many years in present positidi2 years

Background educatiotdydrogeology

Country:South Africa

E-mail addressrzanwyke2@dwa.gov.za

Gender: Female: Male:

Telephone number for possible follow up phone call:

Eddie van Wyk+27-12 3368121 +27828011740

Willem du Toit +27 152901262

Date of Interview01/11/2011

Interview performed byRichard Owen

Place of interview:

Or if done by telephone: _phone

Questions for Groundwater Focal Person.

a. Do you share national groundwater data with the LIMCOM? Does the LIMCOM also
share groundwater data from the other parts of the basin with your department?
Yes, all the RSA DWA data is available on our National Water Resources
data bases; for groundwater the National Groundwater Achieve specifically.
From LIMCOM side, yes on request.

b. What are the procedures and mechanism of data sharing and funding?

Groundwater data, reports and maps from RSA are available without any
significant_costs (only maps). Time series hydrogeological data is readily
available through the Internet media, Electronic and hard copies of reports
are available at minimal cost and can be obtained from DWA. High-level
scientific reports on groundwater research results are available through the
Water Research Commission.

c. Are there joint programs and activities with the LIMCOM in terms of
groundwater management and protection?

SADC GDMP — there was cooperation between LIMCOM and regional office
— Polokwane office - there were two pilot projects on the Limpopo — which at
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first were not discussed with LIMCOM until LIMCOM brought it up — but
afterwards there was cooperation in terms of data sharing.

d. Interms of national groundwater allocation, at what level are you required to
obtain LIMCOM approval?

Polokwane office: -even if alluvial groundwater abstraction affects river flow,
it is an internal Limpopo province decision. The decision will be based on the
storage in_half the aquifer since the other half will be in Zimbabwe or
Botswana. LIMCOM would NOT have to be advised, but if it is a large scale
water allocation, then there are RSA / Limpopo province representative that
sit on the LIMCOM board — presumably these new allocations would be
reported to LIMCOM at board meetings?? Other riparian _states
representative_would have the right to object via the LIMCOM structure,
which would then report eventually to the council of Ministers, where dispute
resolution may occur.

Groundwater allocation is done on National-Regional level in RSA: although
the applications come from local, individual users. The assessment process
is done on national level. No LIMCOM approval is therefore required. Cases
where transboundary groundwater issues (quality/quantity) occurs, such
issues are still addressed on the respective countries department’s level.

e. Is the linkage to surface water flows, surface water quality and environment
considered at all when you allocate groundwater both internally and in the
transboundary situation?

Internally: Yes, depending on the impact of the use, an environmental impact
assessment process is required to foresee any surface-groundwater impacts.
This process specifically covers the impact. Dolomitic aquifer systems are
protected against large abstractions by a special verification process.
Transboundary: Officially, no collaboration exists between groundwater
resource sharing countries (to be addressed in the Groundwater and Drought
Management Program — Phase II).

Key issues in the Limpopo basin are quality impacts on the groundwater from
mining eg: Venetia mine -- and major irrigation abstractions from alluvial
aquifers along the Limpopo River — even if these are expected to impact river
flows, allocation decision is still a South African decision — but LIMCOM
would be informed. If LIMCOM felt the impact was detrimental, then LIMCOM
could bring the issue before the council of ministers, where regional decision
making / controls could be applied.

f. What is the formal relationship between your groundwater department and
the country representative of the LIMCOM?
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At Limpopo provincial level, DWAF has two of its directors as members of
the LIMCOM board, and there is regular communication. LIMCOM is quite
active and has regular communications with the RSA provincial authorities.

At an official level — there is a relationship. However in terms of regular
contact at operational level for groundwater, this hardly occurs.

It is @ mechanism that comes into play if there is a crisis, and there seems to
be no regular reporting via the LIMCOM representative of groundwater
developments in the RSA part of the basin.

Good, although operating on a higher level than the normal science-
technoloqgy level currently present between RSA DWA and the departments
of Water Affairs from neighbouring members (SADC grouping).
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