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Introduction

THE RELATIONSHIP BETWEEN PEOPLE AND THE

NATURAL ENVIRONMENT

We live in an era where most aspects of the
structure and functioning of Earth's ecosystems
cannot be understood without accounting for
the strong influence of humanity. Social and
ecological systems are co-evolving at both
local and planetary levels. Despite tremendous
improvements in technological, economic
and material well-being - at least in some
parts of the world - people in all parts of the
world rely on the capacity of the biosphere
to support and sustain social and economic
development. Freshwater is the bloodstream
of the biosphere's capacity.

Two broad paradigms influence the
management of natural resources, namely
a development paradigm whose goal is to
put water to work for people and another
that advocates water for the benefit of all,
including ecosystems and the physical
environment. Under the first paradigm, social
well-being is considered to follow directly
from economic development. Ecosystems
are essentially harvested to support an
economic sector for the production of social
value.

A coordinated effort to bring the development
paradigm together with environmental
concerns was initiated in the 1980's with the
introduction of the concept of 'sustainable
development'. Sustainable development in
respect of water resources seeks to ensure
that future generations can meet their own
water needs while promoting socio-economic
development and improved quality of life for
all in the current generation. This can only
be achieved through utilising water resources
within the ability of these ecosystems to
satisfy society's needs now and in the future.

Rivers in both rural and urban settings are
complex, multifunctional ecosystems that have

developed their own self-sustaining balance.
Modification of a particular function over
another may cause an imbalance that, in the
case where it persists, may eventually lead
to degradation of the aquatic environment
and ecology. There is a great diversity of
ways that rivers have been modified
depending on the needs of their adjacent
communities. In the extreme, some urban
streams have gradually been turned into
canals for transporting waste. Some have
been covered, turned into sewers and
‘forgotten’. With the recent increase in envi-
ronmental awareness, even urban streams
are being revisited and their aesthetic and
environmental values appreciated.
Rehabilitation of rivers, whereby the state of
the river is improved in terms of physical
characteristics, chemical quality, ecological
diversity and aesthetic appearance, is
receiving increasing attention.

It is acknowledged that, due to both social
and ecological complexity, a pathway to
sustainability cannot be charted in advance
but must rather be navigated through
processes of learning and adaptation.
Therefore, sustainable development should
not be seen as a destiny but as a journey
based on an ethos that shapes the behaviour
of individuals, institutions and nations. There
is a risk that the material success of humans
can lead to them being mentally disconnected
from nature - a belief system of human
progress as independent of nature. However,
a critical element of this journey of sustainable
development is to be aware of the ways in
which ecosystems respond to disturbances, to
learn from the feedbacks that the environment
provides, and to adapt our actions in ways
that would improve the harmony between the
healthy functioning of ecosystems and
society's developmental aspirations.

THE RIVER HEALTH PROGRAMME

The River Health Programme (RHP) was initiated in 1994
in response to the need to monitor, assess and report on
the ecological state of river ecosystems based on their
biological condition in relation to all the human-induced
disturbances affecting them. The Department of Water
Affairs and Forestry, as the legal custodians of water
resources in South Africa, has played the leading role in
initiating and designing the RHP.

During the initial few years, the emphasis was on research
and development of the basic monitoring protocols. From
1996, the programme became operational when a number
of provincial implementation teams started applying the
RHP design. Today, the RHP is a co-operative venture with
participants from many government and non-government
organisations, including provincial government departments,
local authorities, universities, conservation agencies and
private sector organisations. All of these organisations have
a stake in collecting data and making information available
on the state of the rivers in their areas of responsibility.
Through collaborating and combining their resources, a
joint implementation team can achieve more than would be
possible for any of the organisations on their own.




The overall goal of communicating natural
resource information should be to change the
behaviour of the recipients of the information.
In the case of the RHP, the program must:

(1) Provide information to inform ecologically
sound management of rivers in South
Africa; and

(2) Inform and educate the people of South
Africa regarding the health of their rivers.

Changed behaviours relate to the degree to
which water resource managers incorporate
river health information in their decision-
making processes. Similarly, a positive
change in civil society's perception and
appreciation of rivers would testify to effective
communication. To achieve these goals,
RHP practitioners had to rethink the formats
used for packaging information as well as
the strategies used for disseminating infor-
mation. Out of this emerged the State-of-
Rivers (SoR) reporting concept.
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STATE-OF-RIVERS REPORTING

SoR reporting is aligned with the Pressure-
State-Response (PSR) framework that was
developed by the Organisation for Economic
Co-operation and Development (OECD).
According to this framework, social and
economic activities exert pressure on an
ecosystem, and as a consequence, the state
of that ecosystem changes. These states can
result in responses (policies and management
actions) from society that ultimately aim at
mitigating undesirable impacts through directly
managing pressures and indirectly
influencing the state of ecosystems.

EXISTING STATE-OF-RIVERS REPORTS AND PRODUCTS

1. State-of-Rivers
Report: Crocodile,
Sabie-Sand & Olifants
River Systems

March 2001

10. State-of-Rivers
Report: Berg River
System

March 2005

. State-of-Rivers
port: Buffalo River

—

2. State-of-Rivers
Report: Letaba &

!oster: Modder River

Luvuvhu River December 2001
Systems
December 2001
9.
S 10 e
.6

o

8. State-of-Rivers Report: Free
State Region River Systems
March - May 2004
State-of-Rivers Posters:

River Health Free State Region
River Health Freistata

River Health Vrystaatstreek

THE 2004 CrocobILE (WEST) MARICO RIVER SURVEY

4. State-of-Rivers
Report: uMngeni
River and
Neighbouring Rivers
and Streams
August 2002

5. State-of-Rivers
Poster: Ecological
State of the Southern
Gauteng Rivers
March 2003

6. State-of-Rivers
Report and Summary
Poster:

The Hartenbos and
Klein Brak River
Systems

March 2003

7. State-of-Rivers
Report: Diep, Hout
Bay, Lourens and
Palmiet River
Systems

August 2003

The RHP has been operational in the Gauteng and Limpopo provinces for a number of years, with several river
surveys having been conducted in these provinces. At the beginning of 2004, the Department of Agriculture,
Conservation, Environment & Tourism (DACET) of the North West Province indicated that they would like to
champion the launch of the RHP in their province. The RHP teams of Gauteng and Limpopo, together with
DWAF: RQS, agreed to take part in a river survey and SoR reporting exercise for the Crocodile (West) Marico WMA,
and in the process transfer some of their know-how to the new North-West team. River surveys took place during
a total of eight weeks spread out between April and August of 2004. This report is intended to be a summary
report of the major findings from these biomonitoring surveys. It is not a technical report detailing the results of
the surveys undertaken. For technical information please contact the RHP champions for each of the provinces
comprising this Water Management Area and DWAF Resource Quality Services.



Introduction

ECOLOGICAL STATUS ASSESSMENT

The ecological status (EcoStatus) of a river refers to its overall condition or health, i.e. the
totality of the features and characteristics of the river and its riparian areas, which manifests in

system to provide a variety of goods and services.

Water quality Hydrology Geomorphology

Drivers of

Habitat
chemical composition & physical structure
in-stream & riparian

integrity

Invertebrates

Biological
response
indicators

For this report, data was collected primarily on habitat integrity and the biological response
indicators shown in the above figure. To achieve this, available water quality and flow data
as well as an assessment of the geomorphological state of rivers were used in a qualitative
way by experts in order to determine the habitat template to which aquatic biota would
respond. The integrated response of the habitat to modifications and the response of the
biota to this, determines the health of the surveyed rivers. The outcome of this overall
assessment will be referred to as the EcoStatus and comprises six indicators, namely:

Instream Habitat Integrity

Riparian Zone Habitat Integrity
Riparian Vegetation Integrity

Fish Assemblage Integrity
Macro-invertebrate Integrity

Water Quality (as indicated by diatoms)

its ability to support a natural array of species. This ability relates directly to the capacity of the

EcosTATUS INDICES

The RHP makes use of a suite of ecological indicators that have specifically been
selected for their ability to integrate the impact of multiple disturbances on the state of
rivers.

e Instream Habitat Integrity - This encompasses considerations of the severity of
impacts on instream features such as the modification of the volume of water, a
change in the flow regime (i.e. natural flow patterns), bed and channel modification,
water quality, alien water plants, alien fauna that influences habitat directly and waste
disposal. All of these impacts are considered in terms of their impact on the natural E

instream habitat features that would be expected for a particular type of river.

e Riparian Zone Habitat Integrity and Riparian Vegetation Integrity - This considers
the severity of impacts on riparian features such as the modification of the volume of
water, a change in the flow regime (i.e. natural flow patterns), channel modification,
water quality, reduction in vegetation and invasion by alien plants. All of these
impacts are considered in terms of their impact on the natural riparian habitat
features that would be expected for a particular type of river.

Instream Habitat,
Riparian Zone Habitat and
Riparian Vegetation Integrity

e Fish Assemblage Integrity - Fish are relatively long-lived and are good indicators
of the longer-term changes in the condition of river habitats. These changes may be
in response to alteration in river flows, changes in river structure or changes in the
chemical composition of the water. Fish biologists assess the characteristics of a Fish Assemblage Integrity

fish assemblage that occur in a specific reach - for example the number of species
found, their respective sensitivity to various forms of disturbances, preferences to
particular environmental conditions, different age classes and the general health
and condition of fish (i.e. tumours, lesions etc.) - to arrive at an overall expression of
health.

e Macro-invertebrate Integrity - Aquatic macro-invertebrates include beetles, ﬁ
mussels, snails, crabs, worms and insect larvae. These organisms have relatively
short life cycles therefore are good indicators of changes in water quality and ) )
habitat conditions over the short term. Macro-invertebrate Integrity
e Water Quality - In this study diatoms were used to support the assessment of
water quality. Diatoms are unicellular algae with their cell walls made of silica. A
typical diatom community consists of a myriad of species, each with its unique

shape. Each species has a specific water quality preference and tolerance. After °
sample collection in the field, dominant diatom species are identified in a laboratory

with the aid of a microscope. Where the water quality preferences of dominant \.
diatom species are known, conclusions can be drawn regarding the water quality at

a particular site. Water Quality



ECOLOGICAL IMPORTANCE AND SENSITIVITY

The ecological importance and sensitivity (EI&S) of the various river reaches were also deter-
mined in this survey. EI&S provides an indication - from an ecological perspective - of whether a
river should receive a high level of protection or not. The assessment of a river's EI&S relies on
various measures, where:

e Ecological importance refers to the diversity, rarity or uniqueness of the habitats and biota.
Consequently, it reflects how important the protection of these ecological attributes are, from
a local, national and even international perspective.

e Ecological sensitivity refers to the ability of the ecosystem to tolerate disturbances and to
recover from certain impacts.

Through integrating the above measures, the following EI&S categories can be assigned to a
river:

C EI&S Category Description
- 9 VERY HIGH A high or very high EI&S indicates that there is strong ecological motivation
e for awarding a high level of protection to the associated river, and such
O HIGH rivers should ideally be maintained in a natural or good river health category.
3 MODERATE A low/marginal or moderate EI&S denotes that a river has relatively
-O lower conservation value and that such a catchment is more suited to
LOW / MARGINAL [development than one where a river has a higher EI&S.
-
-

RIVER HEALTH CATEGORIES

A river health categorisation is used to provide a simplified user-friendly key to a much more intri-
cate and complex process of assessing the EcoStatus of a river. Each river health category relates
to a level of ecosystem health, which in turn relates to the potential of the river to support a particular
range of ecosystem services. The river health categories and their relation to the water resource
classification system as proposed by the Department of Water Affairs and Forestry are presented in
the table below:

RIVER HEALTH CATEGORISATION WATER RESOURCE CLASSIFICATION SYSTEM
(National Water Resource Strategy, 2004)

CATEGORY DESCRIPTION PRoPOSED DESCRIPTION
CLASS

No or negligib Natural Human activity has caused no or minimal
instream and changes to the historically natural structure
and biota. and functioning of biological communities,
hydrological characteristics, chemical
concentrations and the bed, banks and
channel of the resource.

ool E I ikl e elelo - Moderately  Resource conditions are slightly to

state; biodiversity largely intact. [V:{=leNe]g moderately altered from the Natural

impacted class due to the impact of human activity
and water use.

Heavily used Resource conditions are significantly

or impacted changed from the Natural class due to
human activity and water use, but are
nonetheless ecologically sustainable.

VW ETRIWAGIE Elie<lol=el=0 sl Unacceptably Due to over-exploitation, these rivers are
or alien species invasion; degraded already in a state that is ecologically
disrupted populationsdynamiCs il (=TelV[ (=S ETVE T E=1o] (5N

species are often diseased.




The Crocodile (West) Marico Water
Management Area (WMA) lies primarily within
the North West Province with parts of it in the
northern region of Gauteng and the south-
western corner of the Limpopo Province. Along
the north-western side, the WMA borders on
Botswana.

The Crocodile and Marico rivers are the two main
rivers in this WMA, which at their confluence

to the Indian Ocean. The Limpopo River is
an international river that is shared by

Important features in this WMA include the
Bafokeng Tribal Area, the Pilanesberg Nature
Reserve, the Cradle of Humankind Heritage site,
the dolomitic wetland or "eye" system found at
the source of the Marico and Molopo rivers and
large dams such as Hartbeespoort, Rooikopjes,
Vaalkop, Roodeplaat, Klipvoor and Molatedi.

The natural mean annual runoff (MAR) of the
Crocodile (West) Marico WMA is 855 million
m3/annum. Approximately 75 % of the total
surface runoff from the WMA flows down the
Crocodile River, while the Marico catchment
contributes 20 % and the Upper Molopo catchment
5 %.

forms the Limpopo River that flows eastwards

OVERVIEW OF THE CROCODILE (WEST)
MARICO WATER MANAGEMENT AREA
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More than half of the total water use in the
WMA comprises urban, industrial and mining
use, approximately a third is used by irriga-
tion and the remainder of the water require-
ments are for rural water supplies and power
generation. These water requirements are far
more than what can be provided by the
current water resources. In order to meet the
current demand, much of the water in the
WMA is being imported mainly from the Vaal
River system for domestic and industrial use
purposes. Rand Water, which is the largest
water board in South Africa, together with
Magalies Water and Botshelo Water (the North
West Water Supply Authority), are the three
water boards that supply water in this WMA.

PHYSICAL CHARACTERISTICS

CLIMATE AND RAINFALL

Climatic conditions in the Crocodile
(West) Marico WMA vary significantly
from east to west. The climate
across the Water Management Area
is temperate, and semi-arid in the
east to dry in the west. Rainfall is
strongly seasonal, with most rainfall
occurring as thunderstorms during
the summer period of October to
April. Mean annual rainfall ranges
from 400 to 800 mm and decreases
from the eastern to the western side
of the WMA. The mean annual
temperature ranges between 18 and
20 °C. Maximum and minimum
temperatures are experienced during
January and July respectively.

TOPOGRAPHY

The Crocodile (West) Marico WMA
has a fairly uniform terrain with an
altitude ranging from approximately
1700 m.a.s.l. on the Witwatersrand to
about 900 m.a.s.l. at the confluence
of the Crocodile and Limpopo rivers.

The topography of the southern
parts of the WMA varies from plains
which have a moderate to low relief
to more complex lowlands, hills and
mountains to closed hills and moun-
tains with relief varying from
moderate to high. The central parts
consist predominantly of plains with
a low relief and towards the north
the WMA is recognised by plains
and lowlands with a low to moderate
relief.

Main topographic features of the
WMA include the Witwatersrand,
Magaliesberg, Waterberg and
Pilanesberg.

GEOLOGY

The diverse geology in the WMA has
some of the richest mineral deposits
in the world.

North of the Magaliesberg the
geology is largely dominated by the
Bushveld Igneous Complex.
Formations in this complex are
extremely rich in minerals and a
number of mines have been devel-
oped in the area as a result.
Platinum, chrome and vanadium
mining in particular, are taking place
at a large scale.

In the Upper Crocodile sub-catch-
ment, dolomitic rock is found in the
Rietvlei Dam catchment, towards
Krugersdorp, the Marico and Molopo
catchments and north of Randfontein
and Krugersdorp. Pretoria abstracts
a significant quantity of its water
supply from these water rich
dolomitic compartments. Dolomitic
rock is also found at the confluence
of the Tolwane and Pienaars rivers
as well as the confluence of the
Pienaars and Crocodile rivers in the
Apies/Pienaars sub-catchment.

The rest of the catchment consists of
sedimentary rock, with the quartsitic
Magaliesberg being the prominent
feature. These mountains are
regarded among the oldest in the
world at 2.5 billion years old.

SoiLs

Soil types of the Crocodile (West)
Marico WMA are broadly classified as:

e Moderate to deep sandy loam -
southern and far eastern regions

e Moderate to deep clayey loam -
the rest of the catchment.

Most of the clayey loam soils in
particular are highly suitable for
commercial agriculture when suffi-
cient water is provided.

NATURAL VEGETATION TYPES

According to Low and Rebelo's
(1998)* vegetation map of South
Africa, the Crocodile (West) Marico
WMA is dominated by the Mixed
Bushveld vegetation type. The vege-
tation found here varies from dense
short bushveld to a more open tree
savanna. This vegetation type is
found in areas where the rainfall
varies between 350 and 650 mm/a
and the altitude comprises low relief
plains at an altitude range of 700 to
1000 m.a.s.l.

The northern parts of the WMA is
dominated by Mixed Bushveld,
Sweet Bushveld and Mopane
Bushveld vegetation types. The
central and western parts are domi-
nated by Mixed Bushveld, while
North-eastern Mountain Grassland
and Mixed Bushveld vegetation
types are found in the eastern parts.
Dry Sandy Highveld Grassland and
Moist Cool Highveld Grassland
vegetation types are largely found in
the southernmost region of the WMA.
*  Low and Rebelo’s (1998) description of
vegetation types is referred to since the
vegetation component of the Ecoregion
approach is based on this version of the
classification of vegetaton types. Eco-
regions were key in the delineation of
the Ecological Study Units.



LAND-USE

Land-use in the south-eastern portion of the
WMA is dominated by the urban areas of northern
Johannesburg, Midrand and the areas under the
jurisdiction of the City of Tshwane Metropolitan
Council.

Smallholdings and commercial agricultural
activities (limited to formal irrigation) take place
in the area north west of Johannesburg, but
south of the Magaliesberg mountain range.
Irrigation occurs mostly in the Crocodile
catchment especially immediately
downstream of Hartbeespoort Dam
but also further downstream,
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south of Thabazimbi as well as along the
mainstem of the Crocodile River. A very wide
variety of crops are produced, ranging from
intensive vegetable production to tobacco,
maize, cotton, citrus and sub-tropical fruits,
sorghum, sunflowers and soya bean. A significant
amount of irrigation also takes place near
Mafikeng, situated in the Molopo catchment
with water sourced from the Grootfontein
dolomitic compartments. Dry land crops (usually
maize) are grown in the south and south-eastern
parts of the WMA where the rainfall is higher,
while in the drier northern and western regions,
land-use consists mostly of stock and game farming.
Further away from the main river channels, most of
the land-use is small-scale irrigation from farm dams
as well as the raising of small and large livestock
and game animals.
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(after CSIR/ARC, 1995)
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Extensive mining activities occur north and
east of Rustenburg - mainly in a circular belt
around the perimeter of the Bushveld Igneous
Complex. These mines are mainly focused on
the platina group of metals which are in great
demand on the world market at the moment,
as well as granite mining. Rustenburg is
considered one of the fastest growing cities
in Africa because of the platinum mining
operations. In the Upper Crocodile River sub-
catchment, small open-cast stone and sand
quarries are common as well as a number of
large platinum and chrome mines. Limited
mining occurs in the rest of the WMA.

SOcCIAL AND EcoNoMIC CHARACTERISTICS

PopuLATION

EcoNnomic PROFILE

The Crocodile (West) Marico WMA is the second most ~ Economic activity in the WMA is dominated by the urban and

populous water management area in the country.

industrial complexes of northern Johannesburg and Pretoria
and platinum mining north-east of Rustenburg.

In 2001, the population of this WMA has been estimated

to be 6.7 million people. Approximately 85 % of the

About 25 % of the Gross Domestic Product (GDP) of South

population in the WMA live in the urban metropolitan  Africa originates from the Crocodile (West) Marico WMA. This

area of Johannesburg and Tshwane, situated in the

constitutes the largest, single contribution to the national

Upper Crocodile and Apies / Pienaars sub-catchments  wealth from any of the water management areas. The WMA's
where they are attracted by the economic activity and  gross geographic product (GGP), which is the total value of

employment opportunities in the region. Extensive
informal settlements have as a result, sprung up
around the periphery of the major urban centres.

all final goods and services produced within the economy in a
geographic area for a given period, was R130.1 billion in
1997. The major sectors contributing to the GGP are manu-
facturing (22.7 %), government (18.7 %), transport (15.7 %),

The number and density of population declines with  finance (17.7 %) and the significant mining activities in the

increasing distance from these upper reaches and
the rural population is more evenly distributed than

the urban population.

Rustenburg, Bafokeng and Madibeng (Brits) areas. Mining is
an important and stable sector of the regional economy that
provides strong employment opportunities.

OTHER WATER RESOURCES oF THE WMA

GROUNDWATER

An important feature with regards to the water
resourses in the Crocodile (West) Marico WMA,
are the large dolomitic aquifers which occur
along most of the southern part of the Water
Management Area from Pretoria to Mafikeng.
Large quantities of water are abstracted from
these aquifers, mainly for urban and irrigation
use, while a significant portion of the base flow
of several rivers originates as springs from
these aquifers. Along the lower Crocodile River,
sandy aquifers are found from which large
quantities of water are abstracted for irrigation
purposes. Sandy aquifers also occur in the
catchments of the Molopo River. The remainder
of the WMA is mostly underlain by fractured rock
aquifers, which are well utilised for rural water
supplies.

WETLANDS

The wetlands of the Crocodile (West) Marico WMA occur in a variety

of biomes contributing to an amazingly rich diversity of wetlands in

terms of setting, type, biodiversity and extent. Some of these are:

e The extensive Moretele floodplain wetlands and the Dolomitic
Eyes of Marico and Molemane in the wetter Mixed Lowveld
Bushveld biome;

e The pristine Waterval valley bottom mire in the mountains of
Kgaswane Nature Reserve within the Clay Thorn Bushveld biome;

e The Dry Sandy Highveld Grassland hosts extensive karst related
wetland systems such as the mire at Gerhard Minnebron or the
one at Schoonspruit; and

e The arid Kalahari Plains Thorn Bushveld hosts unique wetlands
such as the endorheic Heuningvlei with its seep zones or the
Molopo wetland complex on the border with Botswana.

Two unique wetland groups needs further mentioning. One group is
the eyes, mires and peatlands associated with the karst landscape
which dominates large parts of the North West Province and that
underlay a variety of the biomes. The second group are the endorheic
pans. These pans are as diverse in character as they are in setting.
They vary from small permanently inundated pans to temporary
playa-like pans from the wetter east to the more arid western parts
of the province.
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The Crocodile (West) Marico water manage-
ment area is divided into six sub-areas by the
Department of Water Affairs and Forestry for
water resources planning purposes. The
delineation was largely based on practical
considerations such as size and location of
sub-catchments, homogeneity of natural
characteristics, location of dams, and
economic development. The six sub-
management areas are described below:

Apies / Pienaars sub-management area
The Apies / Pienaars sub-management area
comprises the Apies River catchment, the
Pienaars River catchment and the catchment
of the Moretele and Tlholwe rivers down to its
confluence with the Crocodile River. The Apies
River joins the Pienaars River to the north of
Hammanskraal. The Apies River drains the
Pretoria CBD, parts of the central-eastern suburbs
and most of the western Pretoria industrial

e Thabazimbi

Lower Crocodile

Bela-Bela
°

Apies / Pienaars
o
. Elands [

i e Rustenburg £ A

: Pret.oria
Upper Crocodile

A Kemptgn Park
Krugersdorp Sy
Johannesburg
discharges of treated domestic and industrial
effluent. Flows in these rivers are also enhanced
by water imported from the Vaal River system
to the south of Johannesburg, which is used
principally for domestic and industrial water
supplies prior to treatment and discharge.

Upper Crocodile sub-management area
This area corresponds to the catchment of the
Crocodile River upstream of the confluence of
the Elands River which includes the major trib-
utaries of the Sterkstroom, Magalies,
Bloubankspruit, Jukskei and Hennops rivers.
The Crocodile River has its source in the
Witwatersrand mountain range at a height of
1 700 m.a.s.l. The northern suburbs of
Johannesburg, as well as parts of adjacent
cities such as Kempton Park and Krugersdorp
are situated in this sub-catchment. There are
two large dams in this sub-catchment, namely
Hartbeespoort and Roodekopjes. The upper

and urban areas. Increased high surface water reaches of the catchment are densely settled.

runoff is channelled into the Apies River from
these areas. The Pienaars River joins the
Crocodile River just below the confluence of
the Crocodile and Elands rivers. Roodeplaat
Dam and Klipvoor Dam are the major dams in

Elands sub-management area

The Elands sub-management area consists of
the Elands River catchment which includes
the tributaries of the Koster, Selons and Hex

the sub-catchment while Pretoria in the southern rivers. The Elands River is a tributary of the

part and Bela-Bela, situated in the northern part
of the sub-catchment, are the major towns. The
upper and middle reaches of this sub-management
area in particular are densely settled.

The Pienaars River drains the area from Pretoria
northwards to the Waterberg Mountains near the
town of Bela-Bela. All the main rivers are perennial
and their flows are supplemented by substantial

14

Crocodile River and the confluence is situated
below Roodekopjes Dam. Large portions of
this catchment are tribal areas. Rustenburg is
the only major city in this sub-catchment and
the major dams are Bospoort Dam on the Hex
River and Vaalkop Dam on the Elands River.
Mining of platinum and its associated platina
group of minerals are the dominant land-use
in the catchment and is rapidly expanding.

Lower Crocodile sub-management area

This sub-management area represents the remainder of
the Crocodile River catchment, downstream of the
confluence of the Elands River. The river flows in a
north/north-westerly direction until the confluence with
the Marico River. After the confluence the river is known
as the Limpopo River. The Lower Crocodile River has
two large tributaries, namely the Sand River and the
Bierspruit which join the Crocodile River west of the
town of Thabazimbi. Irrigation is the dominant water
demand in this sub-area.

Marico sub-management area

The Marico sub-management area corresponds to the
catchment of the Marico River. Main tribuitaries of the
Marico River include the Klein and Groot Marico rivers.
This sub-area forms the western part of the WMA. Major
dams in this sub-catchment are the Marico-Bosveld
Dam in the upper catchment and the Molatedi Dam
further downstream. The town of Zeerust is found in this

sub-management area with smaller settlements scattered
throughout. The Groot Marico River is fed by a number of
springs within the Groot Marico dolomitic aquifer compart-
ment. These dolomitic eyes include the Molemane Eye
and the Marico Eye. The upper reaches of this catchment
are not densely populated.

Upper Molopo sub-management area

The Upper Molopo sub-management area comprises the
upper part of the Molopo River catchment. The Molopo
River rises from the Molopo Eye near Mafikeng and
flows westwards to form the northern border of the North
West Province with Botswana. The Molopo River is a
tributary of the Orange River. It ceases as a surface
flow and discharges into pans in Botswana before
turning south and emerging as surface flow just before it
reaches the Orange River. The source of the Molopo
River is the main supplier of water to the town of
Mafikeng. Irrigation is also a dominant water demand in
this sub-management area.

MANAGEMENT AND CONSERVATION CHALLENGES FOR THE BURNING BODIBE PEATLAND IN THE NORTH WEST PROVINCE

The Bodibe is a karst related peatland located between the towns of Mafikeng and Lichtenburg in the North West
Province. The peat in this wetland has been on fire since early 2003. A current partnership between the community,
local/district government, provincial departments and Working for Wetlands is trying to arrest the spreading of the fire.

The onset of organised agriculture and the formation of large townships have lead to pressures on the water
resources of this area. Surface runoff, dammed streams and groundwater were used to irrigate maize fields and to
supply water to the human settlements. The increase in population has lead to more demands on water resources. It

was especially the groundwater resources that were targeted for

exploitation. This resulted in a drop in the regional water table to such ~ #=. ﬂ‘r g

an extent that the eyes and springs have dried up and could not sustain ‘1 :-’-‘1 = iﬂﬁ?f‘*

flow to the peatland. The peatland started to dry out, desiccation :,E_;; =y - :ﬁ;’ﬁ; > [5.

fissures developed all over the surface. Severe drought desiccated the .. - ’ .-"-‘-"""".— 'f%ﬁ
. =y

peatland even further and the upper portion started to burn when the
veld was burnt to improve grazing for the local community's stock.

Working for Wetlands has put in place a cut-off wall (about 120 m
long, 5 m deep and 0.6 m wide). This wall has arrested the spread of
the fire and it is hoped that it would trap water entering the system

thereby facilitating the restoration of this system.

It is expected that with global climatic change peatlands in semi-arid

regions will come under more pressure. These marginal peatlands .12"

such as Bodibe would eventually become a victim of struggle for

water between man and the environment.




STATUS OF THE CROCODILE (WEST) MARICO
WATER MANAGEMENT AREA

The overall EcoStatus of the Crocodile (West) Marico WMA is poor, with 13 of the 23 units
surveyed classified as poor. Only 10 were classified as fair or better (see table below). This
WMA is highly developed: about 25 % of the Gross Domestic Product (GDP) of South Africa

Marico WMA there are many impoundments - it is recommended that DWAF investigate these impoundments for
opportunities to manage releases that simulate natural flow patterns. This will ensure that aquatic flora and fauna
that are dependent on seasonal flows, for example to trigger reproductive responses, will return or flourish within

originates from the Crocodile (West) Marico. The industrial, mining and agricultural sectors
within this WMA play a vital role in contributing to this economic achievement and are highly
dependent on water resources within the WMA.

Some parts of the WMA are still in good to natural condition. These are found primarily in the
headwaters of catchments with very little development and human impact. Examples of river
reaches in near pristine condition include the headwaters of the Groot Marico and Skeerpoort rivers.

EcoStatus Category* Number of Ecological Study Units

*

Note: In those instances where the EcoStatus was intermediate, e.g. POOR/FAIR, the
first stated category is the predominant status and is classified as such in the above
table. Using the POOR / FAIR example - this would fall under the POOR category.

There are a number of management responses that have been identified throughout the
course of the survey. Some of these need to focus directly on the riparian zone and instream
habitat, some need to be addressed at the catchment level and others are directly related to
water use and quality.

Riparian Zone

The riparian zone is an important ecological link between the river and the terrestrial component

of a catchment. In addition it provides a necessary buffer between the river itself and any potential

impacts that might originate from within the catchment. The protection of the riparian zone should
be a management priority, where management responses should include:

e The minimisation of future development within the riparian zone, and control and management of
existing activities that occur within the riparian zone, such as grazing, sand winning and slasto
mining. All these activities change the structure and functioning of the riparian zone - sometimes
irreversibly (the responsibility of landowners; farmers; developers; rural communities; Department
of Water Affairs and Forestry (DWAF); National Department of Agriculture (NDA); Department of
Mineral and Energy Affairs (DME); Department of Environmental Affairs and Tourism (DEAT);
Gauteng Department of Agriculture, Conservation and Environment; North-West Department of
Agriculture, Conservation, Environment & Tourism; as well as District and Local Municipalities).

e The clearing of alien vegetation within the riparian zone (the responsibility of Working for Water,
DWAF and provincial departments responsible for environmental quality).

In order to successfully restore and rehabilitate the riparian zone, rivers need to be prioritised in
terms of their desired conservation status. This will provide guidance as to which rivers require
urgent attention within the WMA (the future CMA will play a role in this regard).

Instream Habitat

The integrity of the instream habitat is vital for maintaining biota and a healthy river system. Aquatic
flora and fauna are often highly specific in terms of their habitat preferences, for example the depth
of the water, type of bottom substrate and velocity of flow. Instream flow patterns are often affected
by impoundments which alter the variability and quantity of flows. Within the Crocodile (West)
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specific river reaches downstream of impoundments. Environmental flow requirements are deter-mined as part of
an ecological reserve determination. The implementation of instream flow objectives is subject to classifying a
river in terms of the level of protection that it should receive. Both of these actions are the responsibility of DWAF.

More directed management responses related to instream habitat integrity include:

e The control of instream alien flora and fauna - alien species not only alter instream habitat, for example
through their feeding behaviour, but may contaminate the natural gene pool through cross-breeding (the
responsibility of provincial environmental affairs), and

e The installation of fish ladders and eelways in suitable flow regulating structures - this will allow natural migration
patterns and will improve the functional connectivity down the length of a river system (the responsibility of
provincial environmental affairs).

Catchment and Land-use

It is important to realise that what happens within the broader catchment, can have a direct impact on the ecological

integrity of the river within it. Within the Crocodile (West) Marico WMA, two issues linked to broader catchment

management were identified:

e Wetlands form an integral part of the water resources within a catchment and are often degraded by activities
that occur in the surrounding catchment. There are a number of seeps, springs and palustrine wetlands within
the WMA. These are largely unknown and require urgent characterisation, delineation and classification in
terms of their desired protection status (the responsibility of DWAF, DEAT and provincial environmental
affairs).

e Urban development within the catchment is often accompanied by impervious surfaces (roads, paving, roofs
etc). Flows that would normally percolate into the ground now travel across the land surface. Surface runoff
flows more rapidly and at greater volumes than groundwater flows. There is a need to manage surface
stormwater runoff at the source in order to sustain groundwater flows and attenuate stormwater damage (the
responsibility of Local Municipalities, DWAF and landowners).

Water use

The water budget is the balance between supply and demand within a system (e.g. a WMA). It is important that
the demand for water resources in the Crocodile (West) Marico WMA is within the systems sustainable capability.
A number of economic activities, most notably agriculture, industry and mining, within the WMA use vast quantities
of water. (In the Gauteng portion of the WMA, domestic use is a major contributor to overall water use, although
most of this water is imported from the Upper Vaal WMA.) In a water scarce country it is essential that water use
is efficient and not wasteful. There is a specific need to monitor and control mining activities through the issuing of
water use and discharge licences, with the recognition that in some cases a license application can and should be
declined (the responsibility of DWAF & DME).

Water quality

In highly developed WMAs, such as the Crocodile (West) Marico, water quality issues are always on the list

requiring management responses. The first step in managing water quality problems would be to set the water

quality objectives for the rivers within the WMA. Once this has been undertaken it is important to monitor water

quality to ensure that the objectives are being adhered to. Within the WMA there are a number of sources of

pollution that are contributing to the reduced levels of water quality. These include:

e Agricultural return flows (the responsibility of DWAF, NDA, organised agriculture and farmers to improve their
practices),

e Industrial discharges (the responsibility of DWAF and industry to adhere to licence conditions and take
responsibility for the health of the water resources they use), and

e Sewage spills and discharges (the responsibility of DWAF and municipalities to upgrade the sewerage systems
and improve their management).
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