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1 Introduction

1.1 General Introduction

Estuarine ecosystems are not isolated systems. They form an interface between marine and freshwater systems and are part of regional, national and global ecosystems either directly via water flows or indirectly through the movement of fauna. In addition to the biota that these estuaries support, they provide a range of goods and services (uses) to the inhabitants of the various regions. Disturbances in one estuary can influence a wide variety of habitats and organisms in the broader freshwater or marine ecosystem. Thus, the interaction between the systems and users creates a delicate balance, the sustainability of which needs to be addressed by some form of management plan.

In order to address this balance in a consistent manner in the Cape Floristic Region (CFR), the Cape Action for People and the Environment (C.A.P.E.) Estuaries Management Programme has developed a holistic and inclusive management process representative of all stakeholders. The programme is governed by a Task Team comprising officials from C.A.P.E., CapeNature, Marine and Coastal Management (MCM), the Department of Water Affairs (DWA) 
, the Eastern Cape Parks Board (ECPB) and the Council for Scientific and Industrial Research (CSIR), which heads the technical support group. 

The urgent need for Estuary Management Plans (EMPs) became apparent during the development of the new Integrated Coastal Management Act (Act 24 of 2008; ICMA). Historically, estuaries and the management thereof have not been adequately addressed by past marine, freshwater and biodiversity conservation Acts, and have been marginalized due to the fact that they do not fit the mandate of any one government Department. However, the newly promulgated ICMA now provides recognition for estuaries and their management, and outlines a National Estuarine Management Protocol (NEMP) to this effect. The protocol identifies the need and minimum requirements for the development of EMPs, and also delegated responsibility in an attempt to help to align and coordinate estuaries management at a local level.

Prior to the promulgation of the ICMA, six priority estuaries within the CFR were identified and EMPs for them were drafted. Subsequently, additional systems in the region also had EMPs drafted.  Until now no estuaries outside of the CFR have been addressed. In an attempt to rectify this, ECP have identified two estuaries in the Eastern Cape that fall outside of the CFR for which EMPs will be drafted in accordance with the NEMP. These are the Mbashe and Mtentu estuaries.

Coastal & Environmental Services (CES) has been contracted by Eastern Cape Parks to address the development and implementation of the Mtentu Estuary Management Plan. This report fulfils the requirements of Objective 1, namely the Situation Assessment. 

1.2 Terms of Reference

OBJECTIVE 1: SITUATION ASSESSMENT

The consultant is expected to review all existing local information in the form of local research reports and management processes. This information can be obtained from Local Authorities and forums. A map of the estuary should be developed identifying different habitats and potential and existing management zones. The map should identify and record all developments in at least a 500m zone surrounding the estuary. The possible direct impacts of these and other local developments should be noted. 

The description of the current situation should include information on:

· Legal requirements relevant to the specific estuary

· Requirements stipulated under existing institutional Management Strategies such as Catchment Management Strategies, Integrated Development Plans (IDPs) (including Strategic Development Frameworks (SDF) and Water Services Development Plan), Ramsar & National Heritage Site Strategies, Protected Area & Conservation Plans relevant to the specific estuary

· the Biophysical environment (present Ecological Health & Important physical processes) 

· the Socio-Economic environment (e.g. demographics & economic profile, land-use and planning provisions, cultural & heritage resources, water supply & demand, waste management etc.)

· Conservation Planning

· The Exploitation of living resources

· Mariculture activities

· Resource Directed Measures, e.g. Classification, Reserve etc.

· Current institutional structures governing estuarine issues

The estuary should be represented spatially in the form of a Geographic Information Systems (GIS) map indicating the following: 

· Important biophysical features

· All protected/conservation areas 

· Areas earmarked for rehabilitation

· Land-use and planning provisions of surrounding lands 

· Infrastructure

· Cultural & heritage sites

· Recreational  activities

· Living resource exploitation

· Mariculture activities

· Wastewater discharges

· Stormwater drains

· Solid waste dump sites

Finally, an assessment of the opportunities and constraints (e.g. legal obligations, constraints of tenure, prior usage, health and safety, natural hazards) should be done to guide the development of the EMP.

1.3 Project Team

Overall responsibility for the project lies with CES, whilst the project team consists of a number of in-house staff as well as CES Associates, detailed in Table 1.1.

Table 1.1: The project team.
	Name of Staff
	Firm
	Position Assigned
	Task Assigned

	Bill Rowlston
	Coastal & Environmental Services
	Team Leader
	Overall team leader, legal policy review, report and management plan review

	Colin Fordham
	Coastal & Environmental Services
	GIS / botanical Specialist
	GIS mapping

	Dr Aidan Wood
	Gleneagles Environmental Consulting
	Living Resources Specialist
	Assessment of living resource importance and use, report writing

	Duncan Hay
	Centre for Environment, Agriculture and Development University of KwaZulu-Natal


	Socio-economic and environmental education specialist
	Assessment of the socio economic situation, stakeholder engagement, report writing

	Naomi Richardson
	Coastal & Environmental Services
	Project manager
	Overall project management, report writing and review, logistics and client liaison. 


2 Legal Review

2.1 Introduction
Detailed analysis of all the laws that have direct or indirect relevance to the management of the estuary is beyond the scope of the present Terms of Reference. Two previous analyses of the regulatory environment as it relates to estuaries 
, one of which was itself a consolidation and refinement of three earlier studies, have clearly indicated the complexity of the inter-relationships between and among a very large number of regulatory instruments at international national, provincial and local levels.

Accordingly we have chosen to provide information, at a range of levels of detail, on a variety of regulatory instruments - legislation, regulations, strategies, plans and guidelines – that we believe can be applied to provide a basis upon which the estuary can be effectively managed, particularly with regard to affording estuaries protection from environmental threats.

Policies were not considered in the review. Although policy documents can act as interpretative tools or decisional referents in relation to environmental decision-making (Smith et al, 2005), the major policies relating to estuaries have been given legal significance in their associated legislation. They are, in any case, dealt with in the C.A.P.E. Estuaries Guideline noted below.

The review deals successively with legislation, institutional management strategies, and institutions. 

2.2 Legal provisions relevant to the specific estuary
2.2.1 National Environmental Management Act (107 of 1998)

The Act is of general application throughout South Africa. Relevant provisions therefore apply to the Mtentu Estuary.

Regulations made in terms of the Act require certain activities with potential impacts on the environment, socio-economic conditions and the cultural heritage to be authorised by a competent authority. A prerequisite for authorisation is that the impacts of the activities must be considered, investigated and assessed. These activities are listed in the List of activities and competent authorities identified in terms of sections 24 and 24d of the National Environmental Management Act, 1998, Government Notices R.386 (applications subject to basic assessment) and R.387 (applications subject to scoping and environmental impact assessment), 21st April 2006 in terms of Parts 2 and 3 respectively of Regulations in terms of Chapter 56 of the National Environmental Management Act, 1998, Government Notice R.385, 21st April 2006.

Many of the listed activities have the potential to affect the estuary. There is a specific provision in R.386 (basic assessment) in respect of the construction of facilities or infrastructure, including associated structures or infrastructure, in close proximity to a river or stream, but river or stream is not specifically defined (either in the Act, the regulations or the lists of activities) to include an estuary.

Some listed activities refer to activities that take place within 100 metres inland of the high-water mark of the sea, and sea is defined in R.386 and R.387 as including the water and the bed of any tidal river and tidal lagoon.

Listed activities in R.386 (relevant section in parentheses at end) of direct potential relevance to the management of the estuary are:

· The construction of facilities or infrastructure, including associated structures or infrastructure, for –

· Aquaculture production, including mariculture and algae farms, with a product throughput of 10 000 kilograms or more per year (1 (i)); 

· Any purpose in the one in ten year flood line of a river or stream, or within 32 metres from the bank of a river or stream where the flood line is unknown, excluding purposes associated with existing residential use, but including (i) canals; (ii) channels; (iii) bridges; (iv) dams; and (v) weirs (1(m))

Note: This restriction on any activity within close proximity to a river or stream effectively includes many of the listed activities.

· The off-stream storage of water, including dams and reservoirs, with a capacity of 50 000 cubic metres or more, unless such storage falls within the ambit of the activity listed in item 6 of Government Notice No. R. 387 of 2006 (1(n))

· The outdoor racing of motor powered vehicles including … (v) boats and (vi) jet skis (1(r)).
· Construction or earth moving activities in the sea or within 100 metres inland of the high-water mark of the sea, in respect of  (a) facilities for the storage of material and the maintenance of vessels (b) fixed or floating jetties and slipways (c) tidal pools (d) embankments (e) stabilising walls (f) buildings or (g) infrastructure (2)

· The prevention of the free movement of sand, including erosion and accretion, by means of planting vegetation, placing synthetic material on dunes and exposed sand surfaces within a distance of 100 metres inland of the high-water mark of the sea (3)

· The dredging, excavation, infilling, removal or moving of soil, sand or rock exceeding 5 cubic metres from a river, tidal lagoon, tidal river, lake, in-stream dam, floodplain or wetland ( 4)

· The removal or damaging of indigenous vegetation of more than 10 square metres within a distance of 100 metres inland of the high-water mark of the sea (5)
· The excavation, moving, removal, depositing or compacting of soil, sand, rock or rubble covering an area exceeding 10 square metres in the sea or within a distance of 100 metres inland of the high-water mark of the sea (6)
· The decommissioning of a dam where the highest part of the dam wall, as measured from the outside toe of the wall to the highest part of the wall, is 5 metres or higher or where the high-water mark of the dam covers an area of more than 10 hectares (11)

· The transformation or removal of indigenous vegetation of 3 hectares or more or of any size where the transformation or removal would occur within a critically endangered or an endangered ecosystem listed in terms of section 52 of the National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) (12)

· The abstraction of groundwater at a volume where any general authorisation issued in terms of the National Water Act, 1998 (Act No. 36 of 1998) will be exceeded (13)

Listed activities in R.387 (relevant section in parentheses at end) of direct potential relevance to the management of the estuary are:

· The construction of facilities or infrastructure, including associated structures or infrastructure, for –

· The transfer of 20 000 cubic metres or more water between water catchments or impoundments per day (1 (n)).
· Any development activity, including associated structures and infrastructure, where the total area of the developed area is, or is intended to be, 20 hectares or more (2).
· The route determination of roads and design of associated physical infrastructure, including roads that have not yet been built for which routes have been determined before the publication of this notice and which has not been authorised by a competent authority in terms of the Environmental Impact Assessment Regulations, 2006 made under section 24(5) of the Act and published in Government Notice No. R. 385 of 2006, where it is a national road as defined in section 40 of the South African National Roads Agency Limited and National Roads Act, 1998 (Act No. 7 of 1998) (5 (a)); a road administered by a provincial authority (5 (b)); the road reserve is wider than 30 metres (5 (c)); or the road will cater for more than one lane of traffic in both directions (5 (d)).
· The construction of a dam where the highest part of the dam wall, as measured from the outside toe of the wall to the highest part of the wall, is 5 metres or higher or where the high-water mark of the dam covers an area of 10 hectares or more (6).
· Reconnaissance, exploration, production and mining as provided for in the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002), as amended in respect of such permits and rights (7).
· In relation to permits and rights granted in terms of 7 above, or any other right granted in terms of previous mineral legislation, the undertaking of any reconnaissance exploration, production or mining related activity or operation within a exploration, production or mining area, as defined in terms of section of 1 of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002) (8).
· Construction or earth moving activities in the sea or within 100 metres inland of the high-water mark of the sea, excluding an activity listed in item 2 of Government Notice No. R. 386 of 2006 but including construction or earth moving activities in respect of inter- and sub-tidal structures for entrapment of sand (9 (c)); rock revetments and other stabilising structures (9 (e)); and coastal marinas (9 (e)).
· Any process or activity identified in terms of section 53(1) of the National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) (10).
The Western Cape Department of Environmental Affairs and Development Planning, Chief Directorate: Environmental and Land Management, has produced a useful guide to the interpretation of the listed activities in its series of guideline and information documents on the  NEMA Environmental Impact Assessment Regulations - Guideline on the interpretation of the listed activities, November 2006 – which, among other things, compares the requirements for basic assessment and scoping / environmental impact assessments of activities of similar nature. The Guideline also includes a useful analysis of other relevant legislation.

2.2.2 National Environmental Management: Integrated Coastal Management Act (24 of 2008)

The Act is of general application throughout South Africa. Relevant provisions will therefore apply to the Mtentu Estuary.

The Act aims to regulate the management of the entire coastal zone of the Republic, where management includes protection, conservation and rehabilitation of the coastal environment, regulation and management of the use and development of the coastal zone and coastal resources, monitoring and enforcing compliance with laws and policies that regulate human activities within the coastal zone, and planning in connection with the activities in the coastal zone.

The coastal zone comprises coastal public property, the coastal protection zone, coastal access land and coastal protected areas, the seashore, coastal waters and the exclusive economic zone. The definitions of the various components of the coastal zone, and the ways in which they may be altered, by whom, and under what circumstances, are not at all easy to understand. In particular, it is not clear where estuaries fit into the overall scheme of things. Under certain circumstances an estuary may be included in the definition of coastal waters, whilst coastal wetlands, lakes, lagoons or dams are included in the coastal protection zone.

Chapter 4 of the Act refers specifically to estuaries, with Section 33 detailing the National Estuarine Management Protocol and Section 34 dealing with Estuarine Management Plans as follows;

Section 33 (National estuarine management protocol):

1. Estuaries within the Republic must be managed in a coordinated and efficient manner and in accordance with a national estuarine management protocol.

2. The Minister, with the concurrence of the Minister responsible for water affairs, must within four years of the commencement of this Act prescribe a national estuarine management protocol.

3. The national estuarine management protocol must —

(a) determine a strategic vision and objectives for achieving effective integrated management of estuaries;

(b) set standards for the management of estuaries;

(c) establish procedures or give guidance regarding how estuaries must be managed and how the management responsibilities are to be exercised by different organs of state and other parties;

(d) establish minimum requirements for estuarine management plans;

(e) identify who must prepare estuarine management plans and the process to be followed in doing so;

(f) specify the process for reviewing estuarine management plans to ensure that they comply with the requirements of this Act; and

(g) be published for public comment in accordance with the procedure set out in Part 5 of Chapter 6.

Section 34 (Estuarine management plans):

1. The responsible body contemplated in section 33(3)(e) who develops an estuarine management plan must —

a. follow a public participation process in accordance with Part 5 of Chapter 6; and

b. ensure that the estuarine management plan and the process by which it is developed are consistent with —

i. the national estuarine management protocol; and

ii. the national coastal management programme and with the applicable provincial coastal management programme and municipal coastal management programme referred to in Parts 1, 2 and 3 of Chapter 6.

2. An estuarine management plan may form an integral part of a provincial coastal management programme or a municipal coastal management programme.

The coastal management programmes referred to above are detailed in the Act as follows;

Section 44 (National Coastal Management Programme)

Must be prepared by the Minister and adopted within 4 years of the Act talking effect.

The programme must be a policy directive on integrated coastal management; and must provide for an integrated, co-ordinated and uniform approach to coastal management by organs of state in all spheres of government, nongovernmental organisations, the private sector and local communities.

Section 46 (Provincial Coastal Management Programmes)

Must be prepared by the MEC and adopted within 3 years of the commencement of the Act.

The programme must be a provincial policy directive for the management of the coastal zone in the province, and must provide for an integrated, coordinated and uniform approach to coastal management in the province. It must be consistent with the national coastal management programme and the national estuarine management protocol.

Section 48 (Municipal Coastal Management Programmes)

Must be prepared by coastal municipalities and adopted within 4 years of the commencement of the Act.

A municipal coastal management programme must, among other things, be a coherent municipal policy directive for the management of the coastal zone within the jurisdiction of the municipality; and be consistent with the national and provincial coastal management programmes; and the national estuarine management protocol.

2.2.3 National Water Act (36 of 1998)

The Act is of general application throughout South Africa. All relevant provisions therefore apply to the Mtentu Estuary.

The management of water resources is a residual legislative competence of the National Government in terms of the Constitution. There are no provisions for delegating or assigning any powers or duties in respect of the management of water resources to the provincial or local spheres of government. These spheres of government do, however, have obligations in terms of the Act, particularly local government, since local authorities are major users of water to meet their constitutional mandate to provide water services to consumers in their areas of jurisdiction.

Chapter 1 (Definitions)

Section1 (ix) defines an estuary as a partially or fully enclosed body of water (a) which is open to the sea permanently or periodically; and (b) within which the seawater can be diluted, to an extent that is measurable, with fresh water drained from land.

Section 1 (xxvii) defines a water resource as including an estuary. All relevant provisions relating to water resources therefore include estuaries, unless the context of the provision makes it clear that a provision cannot be applied to an estuary.

Chapter 2 (Strategies)

Section 5 (1) requires the Minister to establish a national water resource strategy, in accordance with which, in terms of 5(3), the water resources of the Republic (including estuaries) must be protected, used, developed, conserved, managed and controlled.
Section 6 outlines the contents of the national water resource strategy as follows;

1. The national water resource strategy must - 

a. Set out the strategies, objectives, plans, guidelines and procedures of the Minister and institutional arrangements relating to the protection, use, development, conservation, management and control of water resources within the framework of existing relevant government policy in order to achieve ‑ 

i. the purpose of this Act; and 

ii. any compulsory national standards prescribed under section 9(1) of the Water Services Act, 1997 (Act No. 108 of 1997). 

b. Provide for at least ‑  

i. the requirements of the Reserve and identify, where appropriate, water resources from which particular requirements must be met; 

ii. international rights and obligations; 

iii. actions to be taken to meet projected future water needs; and 

iv. water use of strategic importance. 

c. Establish water management areas and determine their boundaries; 

d. Contain estimates of present and future water requirements; 

e. State the total quantity of water available within each water management area; 

f. State water management area surpluses or deficits; 

g. Provide for inter‑catchment water transfers between surplus water management areas and deficit water management areas; 

h. Set out principles relating to water conservation and water demand management; 

i. State the objectives in respect of water quality to be achieved through the classification system for water resources provided for in this Act; 

j. Contain objectives for the establishment of institutions to undertake water resource management; 

k. Determine the inter‑relationship between institutions involved in water resource management; and 

l. Promote the management of catchments within a water management area in a holistic and integrated manner.  

2. In determining a water management area in terms of subsection (1)(c), the Minister must take into account ‑  

a. Watercourse catchment boundaries; 

b. Social and economic development patterns; 

c. Efficiency considerations; and 

d. Communal interests within the area in question.
The national water resource strategy is given effect at national and sub-national level through catchment management strategies as required by Section 7. Catchment management strategies are required, in turn, to be implemented by catchment management agencies (Section 8 (1)).

Chapter 3 (Protection of water resource)

Section 12 requires that the Minister must prescribe a system for classifying water resources, to classify all significant water resources in accordance with the system, and to determine the Resource Quality Objectives (RQO) for the water resource in accordance with its class. The requirements for the determination of the class of water resources and the corresponding RQOs are detailed in Section 13. Specifically, the aspects determining the class and RQOs for any system (13 (3)) may relate to;

a. The Reserve;
b. The instream flow;

c. The water level;

d. The presence and concentration of particular substances in the water;

e. The characteristics and quality of the water resource and the instream and riparian habitat;

f. The characteristics and distribution of aquatic biota;

g. The regulation or prohibition of instream or land‑based activities which may affect the quantity of water in or quality of the water resource; and

h. Any other characteristic of the water resource in question.
Note that the Act provides for a Reserve and associated resource quality objectives to be determined before the classification system is established and implemented: such a determination is referred to as a preliminary determination, the requirements for which are detailed in Section 17.

Chapter 4 (Use of water)

Water use, as defined in the Act (Section 21) includes:

a. Taking water from a water resource; 

b. Storing water; 

c. Impeding or diverting the flow of water in a watercourse; 

d. Engaging in a stream flow reduction activity contemplated in section 36; 

e. Engaging in a controlled activity identified as such in section 37(1) or declared under section 38(1); 

f. Discharging waste or water containing waste into a water resource through a pipe, canal, sewer, sea outfall or other conduit; 

g. Disposing of waste 
 in a manner which may detrimentally impact on a water resource; 

h. Disposing in any manner of water which contains waste from, or which has been heated in, any industrial or power generation process; 

i. Altering the bed, banks, course or characteristics of a watercourse; 

j. Removing, discharging or disposing of water found underground if it is necessary for the efficient continuation of an activity or for the safety of people; and 

k. Using water for recreational purposes. 

Sub-sections (a), (c), (f), (j) and (k) relate to activities that could directly impact on an estuary, and are self-explanatory, whilst (b), (d) and (e) relate to land-based activities that could indirectly affect an estuary (respectively, the construction of an impoundment upstream of the estuary; use of land for commercial afforestation in the catchment; and irrigation of any land, and recharging an aquifer with waste or water containing waste, and power generation - all of which can affect the quantity and quality of the water in the river, and therefore the estuary).

All water use requires authorisation, either via Schedule 1 (small quantities of water, e.g. for domestic use), a general authorisation (Section 39) or a licence (Section 40).

The issue of a general authorisation or licence requires consideration of a number of factors (Section 27), including the likely effect of the water use to be authorised on the water resource and on other water users, the class  of the water resource and the RQOs of the water resource.

All general authorisations and licences carry conditions (Section 29) relating, among many other things, to the protection of the water resource in question, other users and the stream flow regime. Authorisations to use water must therefore explicitly take into account the Act’s measures to protect water resources discussed previously. In some cases the prospective user can be required to undertake an assessment of the impacts of the proposed use.

Chapter 4, Part 6 (General Authorisations)

The Department of Water Affairs and Forestry has established geographically-differentiated general authorisations (GA) 
 in terms of Section 21, which covers water use as follows –

a. Taking water from a water resource

i. The GA does not apply to wetlands, or to an exclusion zone of 750 metres inland from the high water mark.

ii. Surface water: Abstraction of surface water is excluded from the GA in many catchments 
  and this activity will require a licence in these catchments.

iii. Groundwater: The GA specifically lists 
 , by quaternary catchment,the volume of water per hectare per annum that may be abstracted from groundwater.

b. Storing water

In most of the country up to 50 000 cubic metres of water may be stored 
, provided it does not impact on a water resource or any other person’s water use, property or land; is not excessive in relation to the capacity of the water resource and the needs of other users, and is not detrimental to the health and safety of the public in the vicinity of the activity.

c. Controlled activity - Irrigation of any land with waste or water containing waste generated through any industrial activity or by a waterwork

In addition to detailed requirements in respect of the physico-chemical characteristics of the waste, and general requirements for the activity not to impact on a water resource or any other person’s water use, property or land; and not to be detrimental to the health and safety of the public in the vicinity of the activity, irrigation may not take place within the 100 year flood line, or alternatively, less than 100 metres from the edge of a water resource or a borehole which is utilised for drinking water or stock watering, whichever is further; or on land that overlies a Major Aquifer.
d. Discharge of waste or water containing waste into a water resource through a pipe, canal, sewer or other conduit, and 

e. Disposing in any manner of water which contains waste from, or which has been heated in, any industrial or power generation process

i. The GA specifies the physico-chemical characteristics of the waste and volumetric limits for the discharge, beyond which a licence is required.

ii. There is a general requirement for the activity not to impact on a water resource or any other person’s water use, property or land; and not to be detrimental to the health and safety of the public in the vicinity of the activity.

iii. The GA specifically excludes complex industrial wastewater.

iv. The GA specifically prohibits any person from discharging stormwater runoff from any premises containing waste, or water containing waste emanating from industrial activities and premises, into a water resource.

f. Disposing of waste in a manner which may detrimentally impact on a water resource

i. The GA deals with the storage of domestic and/or biodegradable industrial wastewater for the purpose of re-use or disposal.

ii. It establishes volumetric limits for storage and disposal, beyond which a licence is required.

iii. There is a general requirement for the activity not to impact on a water resource or any other person’s water use, property or land; and not to be detrimental to the health and safety of the public in the vicinity of the activity.

iv. The GA limits the disposal onto land of stormwater to stormwater runoff from any premises not containing waste or wastewater from industrial activities and premises.

v. Wastewater storage dams and wastewater disposal sites must be located: outside of a watercourse; above the 100 year flood line, or alternatively, more than 100 metres from the edge of a water resource or a borehole which is utilised for drinking water or stock watering, which ever is further; and on land that does not, overlie, a Major Aquifer.
g. Impeding or diverting the flow of water in a watercourse

The GA does not apply to any wetland or any water resource within a distance of 500 metres upstream or downstream from the boundary of any wetland, or to any estuary or any water resource within a distance of 500 metres upstream from the salt water mixing zone of any estuary, implying that such activities will require a licence.

h. Altering the bed, banks or characteristics of a watercourse

The GA does not apply to any wetland or any water resource within a distance of 500 metres upstream or downstream from the boundary of any wetland, or to any estuary or any water resource within a distance of 500 metres upstream from the salt water mixing zone of any estuary, implying that such activities will require a licence.

All the above require the water use to be registered with DWAF, and all require some form of monitoring programme to be implemented, and may require information to be submitted to DWAF at regular intervals.

Regulations in terms of the NWA

· Regulations requiring that a water use be registered (Sections 26 and 69), Government Notice No.R.1352, 12th November 1999. 

This is relevant only in a general sense, in that the registration process was intended to identify all water users (in terms of abstraction of water and, to a limited extent, some aspects of waste discharge), and the nature and extent of their use.

Registration was the first step towards general (compulsory) licensing of all water use, one of the main prerequisites for achieving equitable and sustainable water use.

· Draft Regulations for the use of water for recreational purposes generally and in respect of a government waterworks and surrounding state-owned land, Government Gazette 29413, Notice 1188, 1st December 2006 
. This refers to Section 21 (k) of the Act - using water for recreational purposes. The regulations are intended to regulate the recreational use of all water resources, in particular government waterworks (dams).
There is a general provision that the water use does not detrimentally impact any other water use, and that the water use is not harmful or potentially harmful to human health and safety or the water resource and the associated ecosystem.

Other provisions include the requirement to register such uses in terms of Government Notice R 1352, and adherence to precautionary practices in respect of, inter alia: general safety on the water; prevention of scour, erosion and sedimentation; compliance with reservations of areas for specific purposes; damage to or removal of riparian indigenous vegetation; and lawful disposal of waste.

An operational plan, to be approved by the responsible authority, must be prepared for high impact and commercial uses, but only when the user is notified in writing by the responsible authority 
 to do so. 

Important Note: DWA’s Draft Regulations are currently being scrutinised by the State Law Adviser, who is of the opinion that they cannot be made for water resources other than government waterworks in terms of the National Water Act. Until such time as this issue is resolved, the only national legislation applying to recreational use of estuaries is the Merchant Shipping (National Small Vessel Safety) Regulations, August 2007, made by the Department of Transport in terms of the Merchant Shipping Act (No 57 of 1951) and published in Government Notice R705.
2.2.4 Other relevant national legislation

There are, as observed in the C.A.P.E. Estuaries Guideline 1: Interpretation of legislation pertaining to management of environmental threats within estuaries (see Note 1 above), many other laws that relate to estuarine management.

The Marine Living Resources Act (18 of 1998) aims to achieve the optimum utilisation, ecologically-sustainable development and conservation of marine living resources, to preserve marine biodiversity and to minimise marine pollution. The estuary falls within the ambit of the Act, inasmuch as it applies to South African waters 
.

The Conservation of Agricultural Resources Act (43 of 1983) embodies two aspects that contribute to the maintenance of the ecological character of the estuary. It requires the maintenance of riparian vegetation (thereby providing both a migratory corridor for fauna, and a buffer to the entry of sediment to the river), and provides a list of invasive alien vegetation that must be controlled or eradicated (thereby reducing the effects of such vegetation on surface water runoff into the river.

The National Environmental Management: Biodiversity Act (10 of 2004) provides for the conservation of biological diversity, regulates the sustainable use of biological resources and ensures a fair and equitable sharing of the benefits arising from the use of genetic resources. 

The National Environmental Management: Protected Areas Act (57 of 2003) provides for the protection and conservation of ecologically viable areas representative of South Africa’s biological diversity and its natural landscapes and seascapes; for the establishment of a national register of all national, provincial and local protected areas; for the management of those areas in accordance with national norms and standards; for intergovernmental co-operation and public consultation in matters concerning protected areas.

2.2.5 Conclusion
The suite of laws relating to estuaries provides a number of provisions that can be invoked to contribute to the sustainable management of the estuary. However, the extent to which the laws will prove to be useful will depend intimately on the extent to which their provisions can be effectively implemented and enforced. This, in turn, will depend on the effectiveness of the institutions through which the provisions, and financial resources, are channelled.

2.3 Existing institutional management strategies, plans and guidelines 
The review of various regional and local strategies and development plans was not undertaken with any great scientific rigour. Most of these documents are framed in relatively high level, strategic terms, and language. Accordingly, general references were selected that acknowledge the importance of the natural environment, together with specific references to estuaries in general, and the Mtentu Estuary in particular.

2.3.1 OR Tambo Integrated Development Plan (2008-09)

The environment does not feature significantly in the IDP. Estuaries in particular are not referred to at all. The need for an overall Environmental Management Plan was identified and a framework has been proposed. When this will actually be implemented is not known. The threats to the environment of the municipal area include the destruction of indigenous forests, uncontrolled settlement on valuable agricultural soils and sensitive coastal habitats, the spread of invasive alien plants, poor solid waste management, inadequate application of Integrated Environmental Management procedures and over-use of intertidal and marine resources. The following strategic objectives for environmental management are highlighted:

· Capacity building (political and administrative management).

· Integration of sustainability principles in planning (development and implementation of management plans).

· Improve co-ordination of environmental governance.

· Sustainable coastal development.

· Conserve biodiversity (parks and reserves promoted and contribute to tourism and recreation).

It is assumed that these statements of intent include the estuaries of the district municipality.

The following statement is made about environmental management:

The responsibility for sound Environmental Management is increasingly resting on Municipalities, hence the responsibility for ensuring compliance of its own operations and other developments within their areas of jurisdiction. However, concern arises with lack of capacity, policies and systems to exercise these responsibilities.
It is important to note that the issue of capacity is probably the primary limiting factor. Capacity not only refers to manpower but also to the level of knowledge required to understand legislation and implement management plan strategies.

Finally, the following objectives for environmental management within the management plan framework have been identified (all of which are directly applicable to the estuarine management plan):

· Conserve biodiversity.

· Promote sustainable tourism development.

· Promote community based natural resource management initiatives.

· Promote sustainable utilisation of natural resources.

2.3.2 Wild Coast Strategic Environmental Assessment (SEA)

Several other planning documents and development frameworks are referred to in the SEA and will be summarized in this section with regards their relevance to estuaries.

In general, the SEA recognises estuaries as being an important source of food and building materials (mostly reeds/fibres and mangroves) for the local population, while providing recreational opportunities for tourists in the form of boating and fishing.

The strategic environmental assets of the Wild Coast (estuaries, rivers, floodplains and wetlands), the services they supply and the opportunities and constraints related to these are summarised below.

Estuaries

Assets

· Mtentu Estuary is regarded as a unique landscape feature.

Ecosystem services
· Harvestable resources – fishing provides an important local food security opportunity and provides attraction for recreational use with added economic benefits. Estuaries provide fibre / wood harvesting opportunities for local use.

· Amenity value –the estuaries represent a unique amenity for tourists and related development, nature-based activities and education. Estuaries are safe swimming areas along the coast.

· Ecological productivity - protected (and unprotected) estuaries support the regional regeneration of fish stocks and aspects of marine biodiversity.

· Genetic diversity – local endemism with high genetic conservation importance and educational value.

· Waste assimilation – estuaries receive water-based outputs of development in the Wild Coast area and inland, providing cost-savings and development opportunities, and protecting near-shore ocean quality.
· Sediment supply – estuaries regulate sediment flows onto beaches and into the near-shore ocean.
Environmental opportunities/advantages
· Estuaries offer significant recreation and tourism / recreation opportunities relating to aesthetic amenity and water-based recreation. 

· Estuaries that are unique landscape features (such as Mtentu) present an opportunity for obtaining natural heritage site status.

· The high conservation importance of various estuaries affords a motivation for establishing formal and informal protection status, thereby achieving genetic / biodiversity conservation objectives.  Several areas associated with estuaries have been identified as priority areas and these provide opportunities to create formally protected areas surrounding estuaries.

· Despite the degradation of terrestrial vegetation throughout the catchments, unregulated sand mining, illegal cottage development and harvesting of estuarine organisms, the lower rivers and estuaries are judged to be in a good or excellent condition, with only few exceptions. Good quality estuaries are more functional and produce a high quality and diversity of ecosystem services.

· Estuarine resources remain important for local food security. This could become more sustainable with increased / diversified economic opportunities and establishment of food production alternatives.
· The diverse range of natural products that are produced in estuaries (fish, wood, fibre) have the potential to be used in sustainable natural resource commercialisation initiatives that link to tourism development in the region.
Environmental constraints/threats
· Development linked to estuaries places pressure on these systems to accommodate reduced inflows, waste outputs, and recreational uses.

· Extensive development at estuaries limits their conservation potential.

· Tourist / recreation facilities at estuaries will need to be restricted in scale to minimise threats to estuarine health.

· Development of estuaries is restricted by a variety of South African laws and regulations.

· Mangrove forests provide locally scarce natural products (such as poles for house building) but are very sensitive to over-harvesting and may not be able to provide a sustainable supply of harvestable resources.

· Estuaries are highly sensitive systems in which salinity and mouth closure patterns are easily influenced by water abstraction projects, dune mining and floodplain agriculture.  

· The ecological Reserve requirements of estuaries may be greater than for rivers, but very limited work has been undertaken on this along the Wild Coast.  This lack of knowledge may cause unsustainable development patterns to emerge that result in degradation of estuarine functioning.

· Reduction in freshwater inflows into estuaries, as a consequence of abstraction, is not currently a major impact but as demand for freshwater from coastal catchments increases, this will become an issue. Levels of development in the river catchments will have to be managed with a precautionary approach to prevent estuarine degradation.

· Estuaries are more sensitive to pollution than many other aquatic habitats, and this limits their capacity for waste assimilation. The seasonal closure of many of the estuary mouths further limits their capacity for waste assimilation and their ability to act as fish nurseries. This may limit upstream development potential.

· The bulk of the river catchment areas are situated outside the Wild Coast planning domain. Catchment activities upstream of this area may result in negative impacts on estuaries, and inter-municipal cooperation would be required for joint catchment management objectives to be achieved.
· There is increased demand for sand, particularly for housing development and the only sources of sand are in coastal areas often to adjacent estuaries or immediately upstream. It is likely that increased sand mining activities would result in increasing impacts on estuarine functionality.
Rivers, floodplains & wetlands

Assets 

· Five major and medium-sized rivers and nearly 100 minor rivers. 

· It is likely that this region is host to important areas of freshwater endemism and diversity.

· River water quality is generally good. However, there are a number of rivers such as the Mtata and Umzimvubu which have fair water quality, primarily as a result of rural settlement and agriculture inland.
· Many of the rivers have unique landscape amenity value (Mtentu, Msikaba, Mkambati Rivers, for example). Waterfalls are a significant asset.
Ecosystem services

· Water supply – high dependency on local water supplies for basic needs. Coastal development is mostly based on local water supplies.

· Water regulation – floodplains and wetlands play a key role in regulating water flows, securing year-round water supplies to users and protecting the integrity of estuaries. Included in this is regulation of flood flows, protecting infrastructure and property in the lower catchment.

· Waste assimilation – rivers and associated ecosystems assimilate and dilute wastes from urban, rural settlement and agricultural land uses. This assists in protecting coastal assets such as estuaries and the near-shore ocean.
· Sediment supply – rivers are the conduit for sand / soil that replenishes floodplains, estuaries and beaches. Wetlands and floodplains regulate the flow of sediments to the coastal zone. Sand is also an important natural product harvested from river areas.
· Harvestable resources – fishing provides an important local food security opportunity. Wetlands and floodplains provide natural fibres and food resources for subsistence use.

· Amenity value – rivers (and waterfalls) represent an important amenity for tourists and related development, nature-based activities and education. Rivers are an important local recreational amenity for swimming.
· Genetic diversity – local endemism with high genetic conservation importance and educational value.
Environmental opportunities/advantages
· The water supply capacity of all catchments far exceeds the projected human demands to 2020 – excluding forestry, mining and environmental reserve requirements. Water is thus relatively abundant in the area, creating opportunities for development.

· Larger rivers offer opportunities for irrigated agriculture, but this may be limited by the cost of transferring water between catchments.

· Floodplains provide opportunities for agricultural production. 

· Removing illegal dams would help restore natural flow regimes and ecology of stream systems.  Properly sited and controlled impoundments may improve low flow conditions and provide storage of water for irrigation and domestic purposes.

· Rivers and wetlands, particularly unique landscape features such as the Mtentu, Msikaba and Mkambati Rivers offer aesthetic and recreational opportunities that could be allied to coastal recreational / tourism development. River rafting and canoeing on the major rivers, and nature-based / educational activities on the smaller rivers. 

· Unique landscape amenity features offer the opportunity of obtaining natural heritage site status.

· Wetlands and floodplains are a source of natural products that could be commercialised for maximised economic benefit to local communities (such as craft fibre).
· Wetlands can be used to mitigate water-related impacts associated with development in the catchment.
Environmental constraints/threats
· The rivers within the Wild Coast have been poorly studied and there is very limited hydrological data and almost no water quality data for these rivers. 

· The ecological Reserve requirement must be maintained for all river and stream systems, which will ultimately limit the type and amount of development (water use) that can be accommodated. 

· Given the importance of the various estuaries along the coastline, ecological Reserve requirements will have to be determined prior to initiating any projects with high water supply requirements.

· The high dependency of local communities on river water for basic needs may restrict development potential in certain areas, or create high costs for water supply and wastewater management in new developments.

· To meet the long term water requirements of the area, transfers from outside the planning domain will, in all likelihood, be required. This carries a high economic, social and environmental cost.

· Floodplains are not developable areas and present a potential hazard to many development activities.  Damage to infrastructure, crops and loss of life is highly possible given the frequency and magnitude of flood events in the region.

· The construction of dams (both legal and illegal) is a threat, as it alters the natural stream hydrology and ecosystem functioning. 

· Population density is higher in upper catchment areas, so the sources of catchment impacts are mostly outside of the Wild Coast planning domain and collaboration with upstream municipalities will be required to protect the integrity of coastal assets. 
· High sediment flows from upstream is causing siltation of most of the larger rivers in the area, and high river turbidity (water quality impacts).

· Unregulated sand mining is causing increasing impacts on rivers.

· Small catchments / river systems that contain high value conservation areas will require upstream development to be constrained. 

· The backlog in the provision of adequate services, particularly water supply and sanitation, will place increasing pressure on river water quality.
· Most of the coast has little potential for groundwater exploitation.
The Natural Environment (Strategic Issues)

Priority areas for conservation initiatives have been identified in the Wild Coast Biodiversity Strategy and Action Plan. It is proposed that existing protected areas within these priority areas be expanded and that specific areas such as estuaries also be considered for protection status. Areas currently not formally protected and which are identified as priority areas should be community-based natural resource management areas where communities are involved in sustainable management which provides opportunities to enhance local livelihoods.

Estuaries are a key concern as most of the tourism development is focused there, which has resulted in communities moving to these areas to take advantage of economic opportunities.  This is of concern given that the area has some of the most functional and pristine estuaries in the country.  In order to retain the characteristics of this coastline, given the existing legislative frameworks, it would be feasible to demarcate specific areas along the coastline as ‘No Development Zones’ or ‘Protected Landscapes’, the latter being where limited development is allowed.

Currently there are generally no water quantity and quality issues in the Wild Coast, although there will be increasing pressure on this resource as development occurs and conflicts may develop.  Key rivers are the Mtamvuna, Mtentu and Umzimvubu in the north and the Mbhashe, Umtata and Kei in the south.

The environment of the Wild Coast remains in very good shape. What threatens it is the continuing failure to create an enabling environment for development, the very absence of investment and development itself. Furthermore, such is the proliferation of well-intentioned planning exercises that the proposed projects threaten to deliver a landscape dotted homogenously with so-called ecotourism developments, with little distinction between one estuary and the next. There are no strong environmental reasons why almost all these proposed eco-tourism lodges cannot be accommodated in the biophysical environment without significantly degrading it. But the development of all of them will alter the sense of place and degrade the “wildness” of the Wild Coast, thereby detracting from its comparative advantage.  As a result the establishment of No Development Zones should be adopted, which will not only contribute to maintaining the areas sense of place, but also the protection of biodiversity.
Conservation areas

The Pondoland MPA and Mkambati Nature Reserve incorporate the entire Mtentu Estuary.

2.3.3 Eastern Cape Province Provincial Spatial Development Plan (2004)

The Plan supports the view that the focus of development should be on developing nodes and areas where economic opportunities can be stimulated. Development should not be allowed in environmentally sensitive areas, including estuaries, within 30 m of water courses, game/nature reserves, heritage sites with tourism potential (such as  Mtentu) and wetlands.

2.3.4 Provincial Growth and Development Plan for 2004 – 2014

The plan focuses on opportunities to improve the quality of life of the poor, and recommends, amongst other aspects, natural resource development and eco-tourism. The challenge is to protect environmental assets (that is, not to exceed carrying capacity of the natural environment) while optimising socio-economic benefits.

2.3.5 Transkei (Environmental Conservation) Decree 9 of 1992

The Decree governs the protection, management and use of natural resources on the Wild Coast and has declared a one kilometre wide “Coastal Conservation Area” along virtually the entire Wild Coast and made provision for activities in this area to be managed through a “Control Plan”
. Any development proposed in this zone would require a permit after meeting certain conditions. Although the Control Plan was never formalised, the national Department of Environmental Affairs & Tourism formulated and Gazetted a Wild Coast Tourism Development Policy (WCTDP) in 2001.

2.3.6 Wild Coast Tourism Development Policy

This document is aimed at promoting, regulating and facilitating tourism development along the Wild Coast, specifically within the 1 km coastal conservation area declared in the above Decree. Although not specifically named, it is assumed that Mtentu falls within an eco-tourism / low impact tourism zone where ecotourism-related developments and activities are emphasized.

2.3.7 Wild Coast Spatial Development Initiative (SDI)

The SDI earmarks the coastline of the region as a strategic development area for tourism, and specifically identifies the Dwesa-Cwebe Tourism Development Zone to be used as a pilot programme area for development. The programme has been designed to foster local community-driven economic development in the Wild Coast area in the context of national initiatives and with a focus on sustainable and responsible tourism and related development. Economic growth and development within the coastal zone will therefore largely be dependent on tourism development. Economic growth will be premised on the conservation status and the extraordinary natural environment within the coastal zone in particular. 

2.3.8 Eastern Cape Parks Board Strategic Plan (2008)

The following aspects of the Strategic Plan have relevance to the EMP:

· Strategic Goal 1 – To develop a functional, competent and sustainable organization. Strategic objectives include the development of policy systems and procedures; resource the organization with required technical and support resources; and increase revenue from eco-tourism.

· Strategic Goal 2 – Institutionalise biodiversity conservation best practice. Strategic objectives include the development and implementation of instruments to conserve biodiversity.

· Strategic Goal 4 – Linking people and parks. Strategic objectives include creating an enabling environment for community and stakeholder participation; and developing co-management arrangements to ensure biodiversity sustainability.

· Strategic Goal 5 - Optimise biodiversity-based contribution to the Provincial Growth and Development Plan (PGDP). Strategic objectives include the realization of the eco-tourism potential of Protected Areas; and implementation of labour-intensive projects within provincial protected areas that contribute to poverty alleviation and local economic development.

The biodiversity sub-programme highlights the need to increase the number and area of protected areas and reserves, to formulate and implement integrated management plans, to develop strategic alliances with stakeholders and to pursue opportunities that link biodiversity conservation and socio-economic development.

2.3.9 Mkambati Nature Reserve: Integrated Reserve (Strategic) Management Plan

The Mkambati Nature Reserve is located to the south-west of the Mtentu Estuary in the Pondoland Centre of Endemism. The estuary forms one of the natural borders of the reserve and as such the strategic management plan (SMP) has some relevance to the proposed EMP. The SMP details initiatives for a five-year period and focuses on strategic priorities (goals) rather than operational actions. The strategic goals that may be relevant to the Mtentu EMP include (specific reference to Mtentu Estuary or River is indicated):

· Reserve planning and expansion – incorporation of Mtentu riverine gorges and land to the north of the Mtentu Estuary into the reserve.

· Biodiversity and heritage resources – biodiversity surveys, management plans, alien removal and sustainable resource use.

· Stakeholder involvement – transform from a practice of exclusion to one of involvement.

· Visitor services and facilities – nature-based tourism that may include hiking trails along estuaries and gorges.

· Reserve administration – improve capacity and skills in all forms of management.

· Knowledge management – implement monitoring programmes for key biodiversity indicators and initiate research programmes for key conservation management issues.

· Education and awareness – create awareness amongst reserve staff and visitors of biodiversity conservation and sustainable resource use.

2.3.10 National Water Resource Strategy

The National Water Resource Strategy (NWRS), prepared by DWAF in terms of Chapter 2 (Sections 5 – 7) of the NWA, is of general application throughout the country. It describes implementation strategies for all major aspects of water resources management, in accordance with relevant provisions in the NWA. It is acknowledged that, although all strategies apply everywhere in the country, the details of their implementation will vary depending on the conditions prevailing in different parts of the country. The NWRS requires that different Water Management Areas be managed, within a framework through various strategies and agencies in accordance with minimum requirements for water quantity and quality.

2.3.11 Catchment Management Strategies

Catchment Management Strategies (CMS) are sub-national strategies for managing water resources in each of the 19 catchment-based water management areas in South Africa. They will be prepared within the overall framework of the NWRS, applying each of the several strategies for water resources management described in the NWRS in ways that account for the specific circumstances in the area. The Mtentu Estuary is located in the Mzimvubu to Keiskamma water management area (WMA 12). There is currently no CMS or implementing agency (Catchment Management Agency; CMA) for the area. In the meantime DWAF’s regional staff will continue to manage the area’s water resources.

The strategies relating to water resources acknowledge, at least at the water management area level (see ISP below), the importance of the estuary and that the ecological water requirements are a priority both in terms of the law, and also in terms of determining the balance between availability of and requirements for water.
2.3.12 Mzimvubu to Mbashe Internal Strategic Perspective

The ISP document 
 presents DWAF's strategic perspective on how it wishes to protect, allocate use, develop, conserve, manage and control the water resources within the Mzimvubu to Mbashe catchments until the regional responsible authority (CMA) has been established and is in a position to take over most or all of these functions. The Mzimvubu to Mbashe ISP Area forms a part of the greater Mzimvubu to Keiskamma Water Management Area (WMA 12). Aspects relating to the Mtentu catchment/estuary will be dealt with in Chapter 5.

3 Bio-physical description

3.1 Physical Description

The Mtentu Estuary is a subtropical, medium-large, permanently open, river-dominated, barred (surpratidal barrier) system with a mean annual runoff (MAR) in excess of 15 x 106 m3 (Type F; Harrison et al. 2000). According to these authors, fish community status is good, water quality is fair and aesthetics is rated as good. The catchment that supplies the Mtentu River is small, only 956 km2, but the runoff generated by the 1 200 mm mean annual rainfall (61% of which falls between September and February, although March is the wettest month) is considered significant for its size.

According to Harrison et al. (2001), the percentage land cover (land-use) for the Mtentu catchment is 35 % agriculture, 14 % degraded grassland, 50 % natural grassland, bushland and forest, and 1 % urban development (rural residential). 

The estuary is only about six kilometres long with a width varying between 50 and 150 metres and a high-tide surface area in the region of 0.3 km2 (Plate 3.1). Spring tide amplitudes are between 1.3 and two metres (Connell 1974). Average depth has been recorded as 3.85 m (Harrison 2004), with the deepest areas located in the middle reaches (also known as the lagoon). Depths of up to seven metres have been recorded (Connell 1974) and the mouth region varies from 0.5 to two metres deep (Plate 3.2). The bottom of the deep middle reaches comprises mostly bedrock with a small amount of sand (Cooper 2001; Plate 3.3). Due to this stable bedrock platform, there is not much variation in the channel environment in the middle reaches. The more mobile sediments are located in the lower reaches and mouth region and the dynamics here can be highly variable, with depth and channel location being influenced by sediment loads, tidal currents and wave action (at the intertidal barrier). At present the channel is located on the southern side with a massive flood-tide delta covering the remainder of the mouth region (Plates 3.1; 3.2).

The following description is provided by Connell (1974). The channel in the middle reaches has a basin-shaped profile, sloping steeply down from the spring low tide mark to a flat channel floor. Above this basin, gently sloping mudbanks are present. Sections of the middle reaches are also characterized by vertical cliffs that drop directly into the water (Plate 3.3). Broad flat mud and sandbanks are present in the lower reaches and are exposed at low tide.

3.2 Physico-chemical variables

Average physico-chemical parameters for the Mtentu Estuary, measured between 1993 and 1999 (Harrison 2004), are temperature (25.6°C), salinity (18.9‰), dissolved oxygen (7.43 mg/l) and surface water turbidity (4.5 NTU). The Mtentu displayed the lowest turbidity of the sub-tropical open systems sampled in the region, probably as a result of the marine influence and low sediment loads contained in freshwater runoff.

Connell (1974) measured salinity and oxygen and found that bottom salinity values were fairly constant in the region of 35‰ throughout the tidal cycle and along the length of the estuary. Surface salinity, however varied greatly between 1‰ and 13‰ in the upper reaches and 5‰ and 32‰ in the lower reaches. The higher values were recorded at high tide and the lower values at low tide. Oxygen level, measured as percentage saturation, was high, with the highest levels (109.5%) being recorded in the upper reaches and the lower values (83.8%) recorded in the lower reaches. 
3.3 Flora

There is no data on phytoplankton in the Mtentu Estuary.

Since the early 1980s, when only one hectare of mangroves was recorded in the Mtentu Estuary (Ward & Steinke 1988), there has been an increase in cover up to two hectares, accounting for 0.74% of the total area cover in the Transkei (Adams et al. 2004). Two species of mangroves, namely Avicennia marina and Bruguiera gymnorhiza, are found in the middle reaches of the Mtentu Estuary and are afforded protection within the boundaries of the Mkambati and Pondoland MPA complex (Plate 3.4). This protection, mainly from harvesting and habitat disturbance, provides opportunities for growth and colonisation of new areas. Maximum densities of 15 and 18 trees per hectare have been recorded for A. marina and B. gymnorhiza respectively, with A. marina comprising small trees < 1m high (Adams et al. 2004).

The submerged aquatic grass, Zostera, has been recorded on sand and mudbanks in the lower middle-reaches (Connell 1974) but comprised only a few stands. 

The occurrence and/or extent of saltmarsh (inter- and supra-tidal), macrophytes (apart from Zostera) and reeds/sedges, is not known. Apart from Connell (1974), who states that the middle reaches are characterised by steep cliffs and grassy slopes with thick forest dominating the upper reaches, which are also charcaterized by vertical cliffs (Plate 3.5), no other data is available for the distribution or extent of riparian vegetation. The reed Phragmites australis was observed in close association with some of the mangroves in the middle reaches during the brief survey in July 2009 (Plate 3.4).

The Mtentu Estuary is located within what is known as the Pondoland Centre of Endemism. This region is rated highly by botanists as one of the principal centres of plant diversity in Southern Africa (over 900 species occur in the Mkambati reserve; Koch et al. 1998), yet most of the area comprises sour grassland. This centre of diversity and endemism has developed as a result of locality, climate, topography and geomorphology working in combination to create a unique combination of plant species. Endemic plants of the grasslands and forests within the Pondoland Centre of endemism include one monotypic family, at least six monotypic genera, at least 100 species of shrubs and herbs, and more than 30 woody species. Many of these endemics appear to be taxonomically isolated, with poor reproductive ability pushing them to the brink of natural extinction. They present some puzzling anomalies in biogeography and are highly vulnerable to disturbance. The rarest of all the plants is the Mkambati palm or Pondo coconut (Jubaeopsis caffra; Plate 3.6). 

Alien invasive species are becoming more of a concern, and are taking over vast portions of riverine forest and adjacent Mkambati Reserve, with triffid weed (Chromolaeana odorata) being the most dominant form. Other species known to occur include Lantana camara (Lantana), Cestrum laevigatum (Ink Berry), Ipomoea congesta (Morning Glory), Solanum mauritanium (Bugweed), Psidium guajava (Guava), Acacia mearnsii (Black Wattle), Eucalyptus spp. (Blue gum), Hakea sericea, (Hakea), Acacia longifolia (Long leaved wattle) and Syringa.
3.4 Invertebrates

Connell (1974) reports on the presence of mudprawn (Upogebia africana) burrows on the mudbanks in the middle reaches, but there is no indication of benthic invertebrates in other regions.

The zooplankton biomass (standing crop) in the estuary is dominated by four species of mysids, namely (in order of abundance) Mesopodopsis africana, Gastrosaccus brevifissura, Rhopalophthalmus terranatalis and M. slabberi. All four species breed in the estuary (and also at sea) and appear to have multiple broods, either at specific times of the year (G. brevifissura) or all year round (M. africana). These mysids appear to be sensitive to drops in salinity and population numbers are suppressed during periods of heavy rainfall and freshwater flow into the estuary. Mysids provide an important link in the estuarine food web, as they utilise a wide range of materials and in turn are fed upon by a large diversity of fish.

Two other important components (although not as important as mysids) of the zooplankton standing crop in the estuary are the calenoid copepods Pseudodiaptomus hessei and Acartia natalensis (Connell 1974).
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Plate 3.1: The Mtentu Estuary showing the 1 000 m buffer zone, distribution of structures and the vantage points referred to in other illustrations in this chapter.
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Plate 3.2: The mouth region of the Mtentu Estuary with the mouth opening on the extreme southern side (left) and the large flood-tide delta barring the rest of the region (right).


Plate 3.3: The majority of the middle reaches is characterized by vertical cliffs and a deep channel (right; taken from 3rd lookout looking east), although sections of shallow mudbanks with rock are evident (left; taken from 4th lookout looking north). There are some low profile intertidal areas that feature mudbanks, mangroves and variety of reeds and sedges.



Plate 3.4: Mangroves (yellow arrows) are distributed along the middle reaches, along with dense indigenous forest immediately behind and the reed Phragmites australis in front in places (black arrow). Image on the left taken from 4th lookout looking north; image on the right taken from 2nd lookout looking northeast.


Plate 3.5: A view from the 4th lookout looking northwest towards the upper reaches showing the vertical cliffs and dense indigenous forest that lines both sides of the estuary.



Plate 3.6: Indigenous forest on the northern side of the middle reaches with examples of the rare Mkambati Palm Jubaeopsis caffra (taken from 1st lookout).
3.5 Fish

Ichthyofaunal survey data for the Mtentu Estuary are not available. However, based on annual catch returns from the Ufudu flyfishing operation and a survey (mostly subtidal but some intertidal collection) conducted along the Pondoland coast (Mann et al. 2006), we can make certain assumptions regarding the fish community. It must be stressed that these data only represent a portion of what the fish community is likely to be; for example blacktail, zebra and strepie are three sparids that are likely to be found in the estuary and were all recorded in the coastal survey (Mann et al. 2006), yet none were part of the recorded Ufudu catches. It is also likely that several mullet species utilize the estuary, but only a few flathead mullet have been recorded in Ufudu catches and only the striped mullet was recorded offshore.

3.5.1 Ufudu

A total of 36 species of fish were recorded for seasons between 2002 and 2005. All these fish were caught on fly and as such they do no represent the entire fish community of the estuary. The dominant species (numerically) are bigeye kingfish, greenspot (brassy) kingfish, giant kingfish, bartail flathead, Malabar rockcod, dusky kob, spotted grunter and riverbream. A detailed list of species is presented in the exploitation section (Chapter 5).

3.5.2 Mann et al. (2006)

A total of 138 species from 49 families were recorded off the Pondoland coast in coastal waters less than 30 meters deep 
, with the dominant species belonging to the Sparidae and Haemulidae (particularly Pomadasys olivaceum). Several shark and ray species were also among those recorded. Of these, many can be expected to enter estuaries. Included in those species surveyed is the dusky kob (Argyrosomus japonicus), a threatened linefish species; the extent to which this fish utilises the Mtentu Estuary is, however, not known, although they have been recorded by the Ufudu operation each year. A total of five kingfish species were recorded, but the giant kingfish (C. ignobilis) and brassy kingfish (Caranx papuensis) were not among them despite being known to utilize the Mtentu Estuary extensively. Bigeye kingfish (Caranx sexfasciatus), which is also known to occur in the estuary, were, however, recorded. This only highlights the need to conduct site-specific research, as extrapolation of regional data can be misleading.

3.6 Reptiles and Amphibians

There are no records of reptiles and amphibians of the Mtentu Estuary. hHowever, preliminary studies within the Mkambati Reserve suggest a high diversity, with a number of endemic, rare and threatened species. There are a number of endemic terrestrial mollusks in the Mkambati area.

3.7 Birds

There is a high diversity of bird species found in the adjacent Mkambati Reserve, apparently due to the diverse array of available habitats. The Mkambati Nature Reserve is an internationally recognized Important Bird Area (IBA code ZA066). The endangered Cape Griffon vultures have important nesting sites on the cliffs of the Mtentu and Msikaba gorges, with between 40 and 70 breeding pairs located on the cliffs overlooking the Mtentu. The Pondoland region is also considered to be strategically important for migrating birds.

3.8 Mammals

The Mkambati Nature Reserve, which borders the estuary to the south-west, is home to numerous large and medium-size mammals, including Chacma Baboon, Blue Wildebeest, Blesbok, Kudu, Eland, Common Reedbuck, Red Hartebeest, Impala, Springbok, Zebra, Black-backed Jackal, Blue and Grey Duiker, Bushpig, and Vervet Monkey. Serval, clawless otter and even brown hyena track have also been observed. A few of these mammal species may utilize the waters and resources (both aquatic invertebrates and fish and riparian vegetation) of the estuary.
4 Socio-economic description

4.1 Introduction
The Mtentu Estuary is located in the OR Tambo District Municipality on the boundary of the Mbizana Local Municipality to the north and the Ingquza Hill Local Municipality to the south. The portion of the Ingqusa Hill Municipality close to the estuary includes the whole of the Mkambati Nature Reserve. Nobody lives immediately to the south of the estuary, the closest habitation being Gwe Gwe Camp 6 km away. North of the Mtentu Estuary and south of the Sikhombe Estuary within 2 km of the coast are located approximately 15 traditional and semi-traditional Pondo homesteads, a spaza shop and a tavern. Further inland (5 – 10 km), on the escarpment, are approximately 100 homesteads. The total population of mainly amaPondo people within a 10km radius of the Mtentu Estuary mouth is about 1 000 individuals. On the northern side of the estuary mouth are two tourist facilities – a rustic tented camp and a rustic hutted camp with a combined sleeping capacity of about 20 people.

4.2 Services and infrastructure
4.2.1 Roads and transport

A four-wheel-drive track in Mkambati Nature Reserve services the southern side of Mtentu Estuary. The northern side is serviced by a rough but usually all-weather gravel road of 40 km that meets the R61 about 15 km south-west of Port Edward. An extension of the N2 linking Port Edward and Lusikisiki is planned. It will traverse 10-15km inland from the Mtentu mouth. Modes of travel are primarily foot, bicycle, horseback and taxi. An informal ferry operates, allowing locals to cross the estuary.

4.2.2 Air

A registered airfield is located approximately 6 km south of the estuary in Mkambati Nature Reserve. There are plans to upgrade this facility in the near future.

4.2.3 Water supply and sanitation

A borehole is located at the two tourist facilities and standpipes are accessible to residents living on the escarpment. Those living in the immediate coastal zone are reliant on streams and wetlands as their source of water. With an increased number of roofs of corrugated sheeting, increased rainwater harvesting has been noted. Apart from pit latrines at some homes and at the tourist camps there is no formal sanitation.

4.2.4 Electricity

Those living in the coastal zone do not have access to grid electricity and are reliant on LPG, paraffin, wood fuel, dung, candles and solar panels for heating and lighting. Those living on the escarpment also use these energy sources but, in addition, they have access to the electrical grid.

4.2.5 Health

For those living close to and immediately north of the estuary the closest clinic is a 15km walk to the south at the entrance gate to Mkambati Nature Reserve and for those living on the escarpment the closest clinic is approximately 10 km to the north. The closest hospitals are in Holy Cross and Port Edward. Current information on local HIV prevalence is not available. It is estimated that 10% of the Eastern Cape population is HIV positive, and 19.2% of adults (20-64 years).

4.2.6 Safety and Security

The South African Police Service is responsible for this function. In addition, Eastern Cape Parks Board rangers conduct anti-poaching patrols in the Mkambati Reserve (poaching in the reserve is a regular occurrence, normally carried out at night over the full-moon period).

4.2.7 Communication

There are no fixed line telephone services in the area and cell-phone coverage is poor

4.2.8 Commerce and governance

The closest site of commercial services (banks, for instance) is Port Edward, 55 km from the estuary, and the local municipality offices are located at Bizana, approximately 70 km inland from Mtentu.

4.3 Socio-economic profile of residents 

Following is a summary of the socio-economic profile of the area drawn largely from the ECSECC website: 

· The Mtentu Estuary is located in one of the least-developed areas of South Africa.

· Poverty levels exceed 71%.

· Unemployment exceeds 70%, most are rural women.

· Income is primarily from social welfare grants and remitted earnings of migrant labourers.

· Access to potable water is primarily from streams and rivers (> 90%).

· More than 90% of people do not have access to any formal sanitation system.

· 67% of households earn less than R 1 500 per month.

· There is net emigration.

· The Human Development Index is less than 0.5  (this is on a scale of lowest 0 to highest 1 and where South Africa’s index is over 0.65).

· Social organisation and land tenure arrangements are largely traditional (a traditional authority is a key governance structure in the area. The authority is headed by a hereditary chief, and a council of headmen whose task it is to facilitate development, act as custodians of cultural heritage, allocate land, resolve disputes and prevent crime.)

4.4 Mtentu - The people and their estuary 
Society engages with estuaries and their surrounds in numerous contexts and spheres and at a number of scales. In engaging with an estuary, elements of society also engage with each other. Also, people change and estuaries change. This makes relationships dynamic and extremely complex. In order to make some sense of this complexity Anderies et. al. (2004) have constructed a model that identifies components of the whole system (Figure 4.1). 
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Figure 4.1: A social-ecological system and its components (Mander, unpublished - adapted from Anderies et. al. 2004).
In summary the components are:

· The resource – the biophysical system that provides the ecosystem services that people use.

· The resource users - the people who are directly or indirectly using the ecosystem services.

· The public infrastructure – this physical things (such as roads, pipes, electrical grids) and social things (laws, conventions, traditions) that mediate the use the resource. 

· The public infrastructure providers – those individuals who build the roads and make the laws.

This model is also useful because it:

· Recognises people as an integral part of what Anderies et al (2004) refer to as a social-ecological system

· Forces us to look beyond the conventional boundaries of the system – the regulator sitting in Cape Town and child fishing over weekends are both part of the system.

· Gives direct purpose to management – the purpose is promote and develop resilience in the entire social ecological system.  

Using this model we will identify what critical resources and services these resources supply, identify who is using these services and who is mediating their use.

4.4.1 The resource

The key resources supplied by Mtentu Estuary and its surrounds include:

· Its physical beauty, which for many includes powerful emotional and spiritual elements. 

· The fish and invertebrates in the estuary particularly the migration of large shoals of Giant Kingfish into the estuary from September to March.
· The coastal forests on both the northern and southern bank; these are part of the Pondoland Centre of Endemism and include the rare Mkambati Palm Jubaeopsis caffra. 

· The extensive cliff faces on both sides.

· The surrounding landscape which is typically “traditionally African” to the north and a “wilderness area” to the south.

· A variety of estuary associated plants, which are used for medicinal purposes and for the making of traditional mats and baskets.

A key aspect of the resource is the nature of its tenure. The estuary and much of its surrounds are common property. It is not privately held and there are complex rights of access, particularly from the southern side through the Mkambati Reserve. This significantly complicates planning and management decision-making.

4.4.2 The resource users

These would include: 

· Local residents who: harvest fish and invertebrates to eat, to trade or sell and to use as bait; harvest wood from the adjacent coastal forests for fuel and structures; provide a ferry service across the estuary; swim and play in the estuary; guide tourists on walking, canoe, bicycle and horse-trails; operate as fishing guides; host tourists staying at the two camps; harvest plants and wildlife (also in the Mkambati Reserve); and graze cattle on the northern side.

· Tourists who: stay at one of the two tourist facilities on the northern shore or at accommodation in Mkambati Reserve; camp locally; fish; birdwatch and canoe on the estuary; participate in hiking, bicycling and horse trails; and generally relax.

· Commercial operators such as Ufudu who used to operate a flyfishing concession and Single-Track-Minded which operated mountain biking trails.

· Boat-based anglers who access the estuary from the sea to poach fish.

· Scientists that conduct research.

A key point about users is the strong emphasis on nature-based activities which anchor the system.

4.4.3 Infrastructure service providers

These would include primarily:

· The traditional authority that would establish conventions on natural resource usage at the estuary.

· The local and district municipalities that would impose by-laws and facilitate development options.

· The Eastern Cape Parks Board, which regulates conservation activities.

· A large number of of government departments that are mandated to enforce legislation pertaining to the use of the resource.

A key point here is that governance structures (responsible for both physical and social infrastructure) are exceedingly weak and ill-equipped to deal with the challenges of management, development and governance.

4.5 Tourism
A tourism trail runs along a section of the Wild Coast, between the Mzamba and Mtentu Rivers, with two camps along the way, which are used to overnight. Horse riding was the most common form of use, although mountain biking and hiking were also available activities. Canoeing was available at the overnight camp at Mtentu. Depending how long tourists stayed at the various overnight camps, total time for the return trip was four to six days. Most of the clients are low-budget or family international tourists, though South African school groups also use it. The EU community tourism programme estimated that the trail was running at about 20% of capacity in 2005. The enterprise is run by the Amadiba community through their established organisation, the Amadiba Coastal Community Development Association (ACCODA). In 2005 the trail was operated by 23 local staff, who each had a particular post, such as tour guide, camp manager, camp cook, camp cleaner, horse owner/provider. The staff were paid by ACCODA on a piece-work basis rather than a regular salary: For example, tour guides earned R5 for each tourist in the group that they guide.

However, over the past four years the use of the facilities has declined, as have service levels and the infrastructure. Hiking and cycle trails continue to operate at a very low level. The canoe trails are not operational as the canoes were washed away in a flood. The camps at Mtentu require significant rehabilitation and refurbishment.
Visitors to the Mkambati Reserve also have access to the estuary at present, although their activities are limited. If the envisaged upgrade and additions to the accommodation within the Reserve are realized there will be a greater demand for the use of the estuary and its resources by tourists.

4.6 Xolobeni Mineral Sands Project
The Xolobeni Mineral Sands Project represents a major economic opportunity, taking into account the very limited existing potential for the exploitation of minerals within the Eastern Cape. However, it is constrained by the fact that it is viewed as being in conflict with other potential land uses for this section of coastline, namely tourism and conservation.  

The Xolobeni Mineral Sands Project, located 200 km south of Durban on the Pondoland coast in the vicinity of Mzamba, is a potential top-10 mineral sands project in world terms, with a resource of 313 million tonnes at 5.4% heavy minerals containing 16.9 million tonnes of heavy mineral. The mining lease area extends continuously along the coast for some 22 km from the Mzamba River in the north to the Mtentu River on the southern boundary. The width of the lease area varies from 1.5 km to 2 km and covers an area of some 3300 ha. The heavy mineral sand deposits are contained within 5 blocks, each named after the river at its southern boundary - Mtentu, Sikombe, Kwanyana, Mnyameni and Mphalane – the seaward boundaries of which are located 50m inland of the frontal dunes.

Dune mining would result in aesthetic degradation of the coastal environment for the period of the mining activity, until successful rehabilitation of the mined area is complete.  As a result of removing topsoil to access the mineral deposits, all vegetation will be stripped and rehabilitation of the area would commence once mining of a specific area is complete.  The activity, itself, may also result in the destruction of natural vegetation outside of the mine area due the requirements to provide services e.g. access roads, electricity, tailings dams and water supply.  Given the mine location, which is situated directly adjacent to the coastline where settlement is almost non-existent, there is also the likelihood of settlement shifting towards the western boundary of mining operations (Mtentu River/Estuary) and establishing along the access roads to take advantage of potential economic opportunities.

The proposed mining operation will probably generate employment for between 200 to 300 people, with an estimated induced (spin-off) employment multiplier of 4.2. This equates to about 1 000 to 1 500 additional employment opportunities.

According to the Wild Coast Strategic Environmental Assessment the following opportunities and constraints are associated with the proposed mining operation:

Opportunities:
· The respective mining operations could contribute to local and provincial economic development, although this would be limited to the life-span associated with the mine.

· Mining would result in an upgrade in local infrastructure and, taking into account the manner in which similar developments have occurred elsewhere, there is also likely to be socio-economic benefits in the form of socially responsible investment in the immediate area, such as  establishment of schools and clinics.

· Given the location of the mineral deposits it would be feasible to exclude the areas referred to above at Xolobeni which will substantially alleviate the potential for mining activities to render the areas, post-mining, unusable from a tourism perspective.

· Formalisation of the sand mining locations could also provide socio-economic benefits, in the form of compensation, to communities located where such mineral deposits are found.

Constraints:
· Limited employment opportunities for local residents directly associated with the mine and these would be restricted to the life-span of the mine.

· Mining activities at Xolobeni will threaten endemic species as a result of activities either directly or indirectly associated with the mining operations, and this conflicts with proposed tourism and biodiversity conservation projects.

· The water demand related to mining at Xolobeni is in excess of the local rivers’ supply capacity and inter-catchment transfers will be required.  There may also be impacts on water users who are directly dependent on rivers supplying the mine during the dry season.  Equally, there may be impacts on the ecological functioning of estuaries due to excessive abstraction.

· Based on the mineral deposits at Xolobeni, mining will pose direct threats to estuaries and the marine nearshore zone, which may not be possible to mitigate.  These areas may also be affected by increased resource harvesting due to the influx of people.

· Mining will lead to a change in settlement patterns, which will be difficult to control given land tenure in the region. This will pose a significant risk to potential tourism opportunities once the mining has ceased and, equally, as proposed by the BSAP, opportunities for the incorporation of rehabilitated areas (post-mining) into the greater Pondoland Conservation Area.

· While mining will result in the upgrading of roads in the area, it will cause large impacts on road infrastructure along the entire route and, given the associated traffic volumes, the issue of road safety is also a concern. It should also be noted that the viability of mining will be dependent on the cost of fuel, which is highly unpredictable. 

· Mining will provide medium-term financial benefits, but it will result in long-term transformation of the environment and the associated costs are not necessarily quantifiable.
· The institutional capacity for ensuring mining operations comply with environmental management standards and plans is limited, which poses a risk to sensitive and valuable natural areas (including estuaries) adjacent or downstream of the mining operations.

4.6.1 Recommendations and guidelines

1. Should it be determined that mining will preclude, or seriously disadvantage development of a tourism-based economy once the mine is closed, such an option is not considered to be sustainable and mining should not be allowed.

2. If tourism is proposed at the expense of mining, developers should be required to contribute to the development of social services and infrastructure (schools, clinics, roads) in the area. 
3. If mining is to occur the following is proposed:

· It should be limited to the three central blocks which have the highest concentration of heavy minerals, that is, the blocks immediately south of Mzamba (Mzamba to Mpahlanyana) and north of the Mtentu (Mtentu to Sikombe) should be exclusion zones. The Mtentu block area should become a Protected Area, with no mining infrastructure allowed in it at all.

· Given the current excellent state of the estuaries within the mining lease areas, there must be an exclusion zone around all the estuaries within the lease areas. This could be demarcated in accordance with the Coastal Buffer Zone of one kilometre as prescribed in the Integrated Coastal Management Act.

· There should no water abstraction allowed from the rivers feeding the estuaries or infilling of the rivers for haul road construction. Tailings dams are also not to be allowed on tributaries feeding the estuaries.

· The smelter should not be located on-site and there should be no marine off-loading facility.

· Settlement must be prevented from developing immediately to the west of the mining operations (inland), as this will potentially sterilize the potential for future tourism development in the area.

4. Specific recommendations of the BSAP and supported by the SEA should the mining proceed are:

· Should the heavy minerals mining right be granted by the Department of Minerals and Energy, negotiations between the Amadiba Traditional Authority / ACCODA Trust, Department of Land Affairs and the mining consortium should be entered into to determine the opportunities for the incorporation of rehabilitated areas (post-mining) into the greater Pondoland Conservation Area.

· In addition, negotiations to secure an annual source of ‘offset’ income to support the management of the greater Pondoland Conservation Area should be entered into.

5 Exploitation of Living ResoUrces

5.1 Introduction
Although not listed as red-data species there are several species that are important components of the recreational linefishery whose population size on a national scale is at severely depleted levels. For example, the spawner biomass per recruit (SBPR) estimate for white steenbras (Lithognathus lithognathus; not found in Mtentu) is 6% (Bennett 1993) and for dusky kob (Argyrosomus japonicus) it is 2.3% (Griffiths, 1997). These estimates are dated and given the increase in fishing effort since then, and hence mortality, it is likely that these values would be even lower at present. A population or stock with a SBPR of < 20% is considered to be collapsed; from a fisheries point of view these fish would be regarded as threatened and endangered and as such should perhaps be regarded in the same light as any other red-data species.

Targets for the protection of fish species (as a percentage of the total national population) have recently been calculated (Turpie and Clark, 2007) and were set at 50% of the population of red-data species; 40% of the population of exploited species; and 30% of the population of all other species. The effective targets for selected individual species that are known to occur (or likely to occur) in the Mtentu Estuary are provided in Table 5.1. 

All the major fishery species, such as A. japonicus, Diplodus sargus capensis, Pomadasys commersonnii, Pomatomus saltatrix, Rhabdosargus holubi, Sarpa salpa and mullet species require a level of 40% protection. Smaller species, such as Gilchristella aestuaria and Atherina breviceps which are not exploited in the fishery but which form an important part of the food chain for piscivorous fish, have been designated a 30% target level of protection. These smaller fish are also known to be numerically the most abundant estuarine species in all systems in which they are found. 

The following assessment has been based primarily on information obtained from the annual catch returns submitted by the Ufudu flyfishing operation. Due to the nature of the Ufudu operation and the protected status of the estuary, there is no legal bait fishery. However, it is assumed that there is some level of illegal collecting (see Section 5.2.2). 
5.2 UFUDU flyfishing initiative 
UFUDU is a two-person company run by Ben and Pam Pretorius, which had a permit/concession to operate a catch and release fly-fishing camp at the Mtentu Estuary for three months of the year (October to December) in partnership with ACCODA. An experimental permit was issued for 1999 and this was followed by a one-off trial season in 2000 and then an additional three-year arrangement with an option to renew (Ashley & Ntshona 2003); this was done for the 2004 and 2005 season. The operation offers clients the opportunity to flyfish in a pristine environment, with the main attraction (target species) being the giant kingfish (Caranx ignobilis).

The catch composition for the 2002 to 2005 seasons is provided in Table 5.2. Catch-per-unit-effort (cpue) is not available for individual species or for the 2002 and 2003 seasons. Despite the apparent pristine state of the estuary and fishery, overall cpue is low; only 0.181 and 0.196 fish/angler/hour for 2004 and 2005 respectively. This may, however be due to the fishing methods and if bait were to be used as well the picture may be very different. The catch is dominated by bigeye kingfish, brassy (greenspot) kingfish, giant kingfish, bartail flathead, Malabar rockcod and dusky kob. This data is biased due to the fact that kingfish are actively being targeted and most other catch can be considered as a by-catch; several species have only been recorded once each year while others have only appeared in catches in a single year.

Table 5.1: Target percentages for the protection of estuarine fish species likely to be associated with the Mtentu Estuary (after Turpie and Clark 2007).

	FISH SPECIES
	TARGET %

	Acanthopagrus vagus
	30

	Anguilla mossambica
	30

	Argyrosomus japonicus
	40

	Atherina breviceps
	30

	Caffrogobius gilchristi
	30

	Caffrogobius natalensis
	30

	Diplodus sargus capensis
	40

	Elops machnata
	40

	Galeichthys feliceps
	40

	Gilchristella aestuaria
	30

	Hemiramphus far
	30

	Lichia amia
	40

	Liza dumerilii
	40

	Liza richardsonii
	40

	Liza tricuspidens
	40

	Monodactylus falciformis
	30

	Mugil cephalus
	40

	Myxus capensis
	40

	Pomadasys commersonnii
	40

	Pomatomus saltatrix
	40

	Rhabdosargus holubi
	40

	Sarpa salpa
	40

	Syngnathus acus
	30


5.3 Illegal activities
The extent to which illegal fishing activities take place is not known but it does occur (Mitchell & Breen 2007). The annual report from Ufudu, for the 2004 season, mentions that several of the guides used by the enterprise were engaging in fishing activities themselves and guiding other anglers during the off-season. Fish that were caught were also sold to the Amadiba community that is located on the northern side. Despite being reported to ACCODA, no action was taken. Members of the local community also appear to fish in the estuary, and up to 18 people have been observed fishing the lower reaches at a time. These activities will not only be linked with the fish but are likely to include invertebrate bait organisms such as mudprawn and sandprawn. An additional concern is boat-based anglers who access the estuary from the seaward side in summer months when C. ignobilis shoals enter the system.

5.4 Vegetation exploitation
Mangroves are traditionally utilised by rural communities for building material, as the larger trees have sturdy long stems that can be used for constructing houses. The mangroves in the Mtentu Estuary, however are located within a reserve and are thus free from any form of exploitation. The extent to which reeds/sedges are exploited is not known but they may be harvested to make sleeping mats and baskets. A variety of plant species are also utilized for their medicinal properties. 

Table 5.2: Catch composition and CPUE (fish/angler/hour for 2004 & 2005) for the Ufudu flyfishing operation at Mtentu.

	Species
	Total (2005)
	Total  (2004)
	Total (2003)
	Total (2002)

	Bigeye kingfish
	98
	132
	127
	45

	Greenspot  kingfish
	36
	27
	21
	-

	Giant kingfish
	35
	57
	80
	40

	Bartail Flathead
	21
	42
	24
	31

	Malabar rockcod
	18
	11
	5
	16

	Dusky kob
	17
	15
	14
	22

	Spotted grunter
	7
	11
	16
	3

	River snapper
	6
	1
	1
	3

	Perch
	5
	22
	15
	32

	Springer
	5
	6
	2
	9

	Garrick
	4
	2
	2
	-

	Cock grunter
	3
	6
	7
	9

	Russel snapper
	3
	-
	8
	1

	Natal stumpnose
	2
	1
	-
	-

	Cape stumpnose
	2
	 
	 
	 

	Shad
	1
	8
	2
	-

	Thornfish
	1
	3
	-
	-

	Javelin grunter
	1
	1
	-
	1

	Orangemouth glassnose
	1
	1
	-
	-

	Pickhandle baracuda
	1
	-
	2
	3

	Blackhand sole
	1
	-
	1
	-

	Cape moony
	1
	 
	3
	-

	Long-spined glassy
	1
	 
	 
	 

	Blackspot snapper
	-
	9
	-
	-

	Wave garrick
	-
	7
	-
	1

	Concertina fish
	-
	1
	-
	-

	Flathead mullet
	 
	1
	-
	-

	Halfbeak
	-
	1
	-
	-

	Queenfish
	-
	1
	-
	-

	Sea barbel
	-
	1
	-
	-

	Slimy
	 
	1
	-
	-

	Stonebream
	-
	1
	-
	 

	Estuary glassnose
	-
	-
	1
	-

	Honeycomb ray
	 
	-
	1
	-

	Prodigal son
	-
	-
	1
	-

	Blacktip kingfish
	-
	 
	-
	3

	TOTAL
	270
	370
	332
	228

	CPUE
	0.196
	0.181
	 
	 


5.5 Enforcement capacity
The capacity to enforce the MLRA and Protected Areas Act regulations is poor. The estuary is not easily accessible and there is little manpower from MCM who are responsible for the entire Wild Coast region. In addition, ECP personnel are not yet appointed in terms of the regulations to enforce the provisions from either Act.
5.6 Existing and proposed restrictions
Table 5.3 summarises existing linefish and bait organism regulations. In addition to these regulations, no fish or bait organisms collected or captured in the estuary may be sold in any form to any other individual or business.

Additional regulations, specific to the Mtentu Estuary, are not seen as necessary for several reasons, namely:

· The estuary is located adjacent to the Mkambati Reserve and within Pondoland MPA complex and is thus already protected.

· The adjacent coastline also forms part of the Pondoland MPA and affords additional protection to fish species that utilise the estuary.

· The Ufudu operation (if it is to be regenerated) is based on a catch-and-release basis, and mortalities are rare.

· If exemption is given to subsistence fishers from local communities then enforcement of existing regulations should be sufficient.

5.7 Recommendations for living resources management
· A working group that deals specifically with living resources needs to be set up within the framework of a constituted management forum. This group must have representatives from all user groups and comprise a strategy of community involvement through communication.

· The capacity to enforce the MLRA and Protected Areas Act regulations needs to be increased and all users need to be made aware of this. This will help in the following areas:

· encourage members of the public (tourists) to report transgressions;

· effective policing of the entire estuary; and

· effective enforcement of MLRA and Protected Areas Act regulations.

· The existing status of the estuary as a no-take MPA (or EPA) needs to be maintained. Applications for subsistence licenses to fish in the estuary need to be discouraged by providing alternative sources of employment/income or restricting activities to the coastal zone.

· The feasibility of renewing the concept of a catch-and-release fishing concession license needs to be investigated. Such an operation provides important fisheries-related data for monitoring and research programmes, employment for members of the community and helps raise awareness of estuarine management amongst the clients. However, it is recommended that the concession not be limited to a single operator.

· A dedicated research programme needs to be initiated to assess the composition and abundance (status) of the living resources within the estuary.

Table 5.3: National linefish and bait regulations and proposed additional regulations for the Mtentu Estuary.

	Common Name
	Species
	Size limit
	Bag limit

	Cape stumpnose 
	Rhabdosargus holubi  
	20cm
	5

	Shad
	Pomotomus saltatrix
	30cm
	4*

	Leervis
	Lichia amia
	70cm
	2

	Dusky kob
	Argyrosomus japonicus
	60cm
	1

	Mullets
	All species combined
	None
	50

	Kingfishes
	Caranx & Carangoides species
	None
	5

	Spotted grunter
	Pomadasys commersonnii
	40cm
	5

	Springer
	Elops machnata
	None
	5

	Strepie
	Sarpa salpa
	15cm
	10

	Common Name
	Species
	Size limit
	Bag limit
	Other regulations

	Cuttlefish
	Sepia spp.
	None
	2
	by hand or line

	Mud crab
	Scylla serrata
	140mm - carapace width
	6
	by hand, rod or line, no females in berry may be kept

	Mud prawn
	Upogebia spp.
	None
	50
	by hand, suction pump or tin

	Sand prawn
	Callianassa spp.
	None
	50
	by hand or suction pump


* Closed season between 1st of October and the 30th of November.

6 Water Quality and Quantity DESCRIPTION

6.1 Introduction
The Mtentu Estuary and catchment (965 km2) falls within the greater Mzimvubu to Keiskamma Water Management Area (WMA 12), which includes the entire old Transkei region west to the Keiskamma River. The WMA 12 has been further split into two areas, with the Mtentu falling within the northern/eastern Mzimvubu to Mbashe area (Figure 6.1) for which an Internal Strategic Perspective (ISP 
) has been developed. Within this ISP area, the Mtentu is incorporated into what is known as the Pondoland Key Area (Figure 6.2), which includes the T60 secondary catchment comprising all the coastal rivers east of the Mzimvubu catchment. The Mtentu River and estuary itself comprises the T60C quaternary catchment.

Figure 6.1: The Mzimvubu to Mbashe area (grey) within the greater Mzimvubu to Keiskamma Water Management Area (WMA 12) (from DWAF 2005).
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Figure 6.2: The Pondoland Key Area located within the Mzimvubu to Mbashe Area of WMA12 (from DWAF 2005).
6.2 The Pondoland key area
The Pondoland key area currently consists of a small relatively undeveloped coastal area characterised by high rainfall (DWAF 2005). The two major rivers/estuaries are the Mtentu and Msikaba, which form the boundaries of the Mkambati Nature Reserve. The area is considered to be of high conservation value and ecological water requirements are substantial. Commercial afforestation is a major land-use but is not practised within the Mtentu catchment. The only registered dam in the region is the Magwa Dam located on the Mkozi River; several farm dams are located in the Mzintlava River catchment.

6.3 Institutional arrangements
The NWA provides for the establishment of statutory bodies in order to decentralise management of the water resource to ensure sustainability, equity and beneficial use of water resources in the WMAs. The roles and responsibility of the institutions involved in water resource management are as follows (from DWAF 2005):

· Minister (and Department) of Water Affairs and Forestry (DWAF) – overall responsibility for policy development, regulation and ensuring effective management.

· Catchment Management Agency (CMA) – development of catchment management strategy (CMS) and management of water resources at WMA or catchment level.

· Water User Association (WUA) – water distribution, system operation & maintenance, conflict resolution and local implementation of CMS.

Local authorities (municipalities), although not directly involved in water resource management, are key institutions in water service provision at acceptable levels of service to the communities they serve. The local authority linked to the Mtentu River and Estuary is the O R Tambo District Municipality, which covers the major portion of the ISP Area.
6.3.1 Existing institutional arrangements

The Regional Office of DWA is responsible for managing the water resources in the region. This includes water allocation to water users; managing bulk water infrastructure such as the major dams that are owned by DWA, monitoring and control of water use and discharge of water containing waste, as well as management of solid waste disposal. Although formerly the same department (under DWAF) undertook the management of the commercial and natural forests, which are prevalent in this Mzimvubu to Mbashe ISP area, this function has now been taken over by the Department of Agriculture, forestry and fisheries (DAFF).

6.3.2 Catchment management agency

There is currently no CMA for the area, but it is proposed that when one is established it should be for the whole of WMA 12 and not separate for the two ISP areas. At present it is not financially viable (sustainable) to establish a CMA and there are stakeholder doubts about the merits and benefits of a CMA for WMA 12, as it is seen as another layer of bureaucratic institution, which will not benefit them. The strategic approach is for DWA to demonstrate the importance of decentralising the management of water resources to local level so that issues can be addressed at local level for the benefit of communities in the WMA.

Until the development of a CMS, the strategies detailed in the ISP for the area (based on the strategies outlined in the National Water Resource Strategy) will need to be implemented. These are as follows:

· Water resources balance and reconciliation strategies;

· Water resources protection strategies;

· Water use management strategies;

· Water conservation and water demand management strategies;

· Institutional strengthening and support;

· Social and environmental;

· Integration and co-operative governance; and

· Monitoring and information management.

6.3.3 Water user associations

The Mzimvubu to Mbashe ISP area is characterised by very few irrigation schemes and related water boards. The main irrigation schemes are Ncora in the Mbashe key area and the irrigation schemes in the Matatiele and Kokstad areas of the Mzimvubu key area. There are no Water User Associations established in the ISP area.
6.4 Water resource overview
6.4.1 Groundwater

An estimate of the yield potential of the aquifers in the Pondoland Key Area shows that there is still a significant amount (36 million m3 per annum) of unexploited groundwater available to be developed. Given that the current surface water resources are limited, this should be able to provide for the growing water requirements in the area. Despite the potential for groundwater pollution (from sewage works and contaminated recharge zones on rivers) the quality of water at present is good and borehole water requires no treatment prior to human use.

6.4.2 Surface water

Afforestation is not a major commercial industry in the catchment but alien plants occur in the catchment and within the estuarine area. Apart from posing a threat to indigenous floral biodiversity, alien plants reduce the natural runoff from a catchment through increased rainfall interception and transpiration. This inevitably impacts on the yield available in the catchment.

Water for the ecological Reserve is water that must remain in the river and may not be abstracted. This is expressed as an estimated reduction in available yield and shown as part of the total resource. The total resource available under natural conditions has been estimated and the utilisable resource reduced by the impact that the ecological Reserve has on this resource. The estimated natural MAR for the Pondoland key area is 796 million m3 (which is considered significant despite the small catchment size) and the Ecological Reserve is 148 million m3 per year.
6.4.3 Water availability and requirements
Of the total 796 million m3 MAR, only 4 million m3 is considered available. This together with the 1 million m3 per year of available groundwater means that 5 million m3 of water is available each year. The rural sector is the largest user of the resource followed by the urban sector. Together they require 4 million m3 pear year. With no transfer schemes either in or out of the area, this leaves an annual surplus of available water of 1 million m3. The ecological water requirements for estuaries have not been taken into account in these calculations, as they are not yet available.

6.5 Water quality
There have been no detailed studies on water quality in the area although Wastewater Treatment Works at Lusikisiki and Flagstaff and solid waste sites at Lusikisiki are potential sources of pollution for groundwater. Localised poor water supply infrastructure and sanitation could be a source for water-borne diseases such as cholera.

6.6 RQOs and reserve determinations
A strategy for determining the Ecological Reserve that takes water requirements for estuaries into account is required. Many of the estuaries, including the Mtentu, are still considered to be in pristine condition (Class A), and the protection of this resource through the implementation of the Reserve and determination of RQOs is seen as essential. No Reserve determinations have been conducted in the Mtentu catchment area.

6.7 Infrastructure
There are no gauging weirs (stations) on the Mtentu River.

A single water treatment works, operated by the Ingquza local municipality, is located in the quaternary catchment T60D in the Mkambati Reserve. There is no information as to its operational capacity.

There are no waste water treatment works on or near the Mtentu River or estuary. The closest are located at Flagstaff. 

Two solid waste disposal sites are located in the key area at Lusikisiki and Flagstaff. The site at Lusikisiki is unregistered and still in operation; an EIA process to obtain authority from Department of Environmental Affairs (DEA) has been stalled. The site at Flagstaff is currently unregistered but an application has been submitted to DEA for authorisation.

Three water supply schemes exist in quaternary catchment T60D of the Mtentu River. These are at Mkambati, Sipaqeni and Holy Cross Hospital. The source for Mkambati scheme is the Mkambati River weir; no information is available regarding capacity. Two small dams supply the Holy Cross scheme, which has a capacity of 0.18 million m3 per annum. No additional information is available for the Sipaqeni scheme. A single possible future bulk water supply scheme, the Mkambati Regional Water Scheme, has been listed for quaternary catchment T60D, which will source water from the Mtentu and Mzamba Rivers.
7 CLASSIFICATION, ECONOMIC VALUE, Protected area potential AND REHABILITATION

7.1 Classification
The Mtentu Estuary is a sub-tropical, medium-large, permanently open, river dominated, barred system that is characterised by a good fish community, fair water quality and good aesthetic appeal (Harrison et al. 2000); overall condition has been rated as excellent by Whitfield (2000). In a more recent study by Turpie and Clark (2007), the Mtentu was not ranked in the top 40 estuaries in South Africa in terms of biodiversity importance. They attributed the estuary an overall importance score of 73.3; the number one rated estuary (Knysna) has a score of 100. These ratings are based on a combination of scores given to size, habitat importance, zonal type rarity and biodiversity importance. Based on this same classification system, an earlier study, Turpie et al. (2002) rated the Mtentu as the 45th most important estuary in the country with an overall rating of 75.3. Individual scores (out of 100) were 80 for size, 80 for habitat, 30 for zonal type rarity and 81 for biodiversity.

Colloty et al. (2001) developed a botanical rating system for estuaries that took functional importance, species richness, plant community type richness and plant community type rarity into account. This rating system was then used to determine the habitat integrity or health of an estuary based on changes in plant communities over time. Thirty-three estuaries were rated from the former Ciskei (Great Fish to Tyolomnqa) and Transkei (Great Kei to Mtamvuna) region.

The Mtentu Estuary has the 33rd highest botanical importance score in South Africa, with the score of 265 comprising 30 for functional importance, 80 for species richness, 60 for plant community type richness and 95 for plant community type rarity. The top rated system in the country is St. Lucia with a score of 400. Amongst estuaries in the subtropical region, the Mtentu is rated 10th; it is rated 12th amongst Transkei estuaries.

The Mtentu Estuary received a low habitat integrity score of 20 that reflects the 15.8 % deviation from what is assumed to be the pristine extent of the plant communities.

7.2 Economic Value
Turpie and Clark (2007) analysed the various economic values for temperate South African estuaries. As such, there are no values available for the Mtentu, but the information below provides an idea of the economic importance of estuaries.
Subsistence – top ranked temperate estuary is the Swartkops, valued at R808 953 per year. Values for most other estuaries were estimated at less than R50 000 per year, with others falling into either the R50 000 to R100 000 per year or R100 000 to R500 000 per year bracket. The Mtentu is located within an MPA and as such the subsistence value is likely to be zero.

Property – top ranked estuary is Knysna with a value of R1.4 billion; most systems fall into the R10 – 50 million range with the total value for all temperate systems being R10.7 billion.

Tourism – total value for all temperate systems is R2.08 billion per annum; most are between R10 000 and R1 million although 23 estuaries have an estimated tourism value of < R10 000 per annum. The Mtentu has good tourism potential and would probably rate between R100 000 to R500 000 per year.

Nursery – majority of temperate estuaries are valued between R100 000 and R10 million; top value is Knysna at R167.6 million.

Existence – existence value is largely associated with scenic beauty. Overall the value placed on the public’s willingness to pay (WTP) for estuary conservation in SA for all income groups is R80 842 180.

Recreational – the recreational value is an estimate based on a combination of property and tourism values. Values for temperate estuaries vary considerably from in excess of R1 billion (Knysna) to R50 000 – R500 000 for many small rural Transkei estuaries (such as Mdumbi, Nqabara and Shixini).

7.3 Protected areas strategy and potential 
Defining protected area potential is a complex assessment of the need to protect biodiversity, which inherently requires the protection not only of the species concerned, but a significant portion of its habitat requirements (Whitfield 1998).  This involves the assessment of the particular species’ food and reproductive requirements, together with external factors, which in turn sustain the habitat (nutrients, tidal inundation, sediment deposition, etc.). It is thus intentional that protected areas are firstly motivated based on a suite of tangible or intangible values, such as threatened species, overall biodiversity or goods and services.  Whatever the rationale, the protected area must thus serve its intended purpose, while remaining sustainable and if possible not lead to user conflict (Cowling & Hilton-Taylor 1993).

7.3.1 Estuarine Protected Areas

Whitfield (1998) suggested that the only means of protecting our estuarine resources would be to establish Marine Protected Areas (MPAs), which also focus on the inclusion of estuaries (EPAs) as a means of conservation.  Only through the development of the National Water Act (1998) did scientists focus their attention on prioritising estuaries in terms of the conservation needs, due to pressures arising from the need for water. This Resource Directed approach led to the development of several rating systems, which in essence provided a motivation for selecting key estuaries requiring protection (Turpie 2004). 

As time progressed, it was evident that, although determining the water Reserve of an estuary would be paramount in aiding in its protection, the physical management of the resources within the system, as well as development within the respective catchments, would need to be considered so as to ensure continued sustainability.

The establishment of a core EPA network around the South African coastline was thus revisited. Any such network should take into account the following goals (after Turpie and Clark 2007):

· Representativeness: all estuarine species within a bioregion should be represented in viable numbers in the protected areas network.

· Maintenance of ecological processes: the protected area network should allow for connectivity and interaction with other adjoining ecosystems.

· Maintenance of fishery stocks: the protected area network should provide enough protection to exploited species that they are able to act as source areas for surrounding exploited areas.

· Minimisation of economic opportunity costs: biodiversity targets should be met at least possible opportunity cost, through careful selection of the estuaries included in the protected area network. Estuaries where protection offers greatest economic benefits or lowest economic costs should be prioritised in the EPA selection process.

· Implementabilty: consideration should be given to the practicalities of protection in each estuary.

The biodiversity protection targets addressed in Sections 7.3.2 to 7.3.4 below address the first three goals listed above. The final choice of estuaries that will be used as part of an EPA network that will realize these targets will be subject to the final two goals listed above.
7.3.2 Protection of habitat types

Targets for the protection of temperate estuarine habitat types (as a percentage of the total estuarine habitat measured in hectares) have been recommended by Turpie and Clark (2007). The percentages for habitat types which are represented in the Mtentu are as follows; reeds and sedges (20%); sand/mud banks (40%); mangroves (30%); submerged macrophytes (40%); and estuary channel (30%). The overall percentage of all estuarine habitat types combined that should be protected within all temperate systems is 30% of the total available 25 095 hectares. There is no comparable value available for sub-tropical estuaries.

7.3.3 Protection of fish and bird species

Similarly targets for the protection of fish and bird species (as a percentage of the total National population) were set at 50% of the population for red data (threatened) species; 40% of the population of exploited species; and 30% of the population of all other species. The effective targets for selected individual species that are (or likely to be) associated with the Mtentu are provided in Table 5.1 (after Turpie and Clark 2007). There is no species list available for birds, but the African Black Oystercatcher and Cape Griffon Vulture are known to occur in the region and are listed as threatened, that is, the target is 50% protection of the population. Until such time as field surveys provide additional information, all other bird species will fall under the 30% protection target. No red data fish species are listed but all those that are considered to be heavily exploited, such as dusky kob, spotted grunter and mullet species are targeted for 40% protection of the population. Although Turpie and Clark (2007) do not mention any kingfish species, the ones known to occur in the Mtentu are all exploited (but by no means are they endangered) and thus would also likely fall under the 40% protection target.

7.3.4 Protection of ecosystem and landscape-level processes

The protection of habitat types and associated fauna in estuaries may only be considered effective if the populations benefiting from these measures are viable, that is to say that they are sufficiently large and there is a degree of overlap between protected areas/populations to ensure the maintenance of genetic integrity and evolutionary processes. In order to achieve this, Turpie and Clark (2007) recommended the following measures, which would also serve to help maintain landscape-level processes that maintain ecological integrity at a large scale (relevance to the Mtentu Estuary is also provided):

· Viability: EPAs should protect a minimum of 33% of each habitat within an estuary as a no-take sanctuary. This is likely to be realistic and attainable for the Mtentu Estuary due to its current status as a no-take MPA and the low level of development and recreational use of the various habitat types.

· Viability: Systems in an unacceptable state of health should be excluded, particularly canalized systems. The Mtentu is in an excellent state of health.

· Connectivity: There should be a relatively even distribution of protected estuarine area around the coast. A network of EPAs has yet to be set up and it is not known how the Mtentu would feature in this arrangement; it is likely, however, that it would become part of the network as it is already within an MPA.

· Landscape level processes: Estuaries adjoining terrestrial or marine protected areas will be prioritized in the selection process, and those adjoining undeveloped land should be prioritized over those that are developed. The Mtentu is located both adjacent to a terrestrial reserve (Mkambati) and an MPA (Pondoland); much of the land adjacent to the Mtentu is undeveloped in terms of structures.

· Viability - ecosystem processes, evolutionary processes and representativeness: Large open systems should be prioritized over smaller systems, but a range of different sized estuaries should nevertheless be represented. The Mtentu is considered to be a medium/large open system.
· Efficiency: Systems with higher conservation importance scores should be given greater priority. The Mtentu has been assigned a biodiversity importance rating of 75.3 and a ranking of 45th amongst all estuaries in South Africa.
7.3.5 Type or level of protection

The study by Turpie and Clark (2007) concluded that, in order for conservation targets and goals to be achieved, 80% of temperate estuaries needed some form of partial protection rather than a few with total protection; in many instances this was because the benefits of partial protection were seen to outweigh the management and opportunity costs. Furthermore it became apparent that a greater level of protection of estuaries would be desirable from a socio-economic perspective than would be necessary just in order to meet biodiversity conservation targets. The partial protection of 80% of estuaries was also deemed desirable from a management perspective, in that it would facilitate the introduction of an almost universal sanctuary zone in each estuary, which is marked by standard markers, which in turn would facilitate public awareness about the estuarine protection system. These principles are equally applicable to sub-tropical systems.

Initial guidelines for the conservation of estuarine biodiversity (Turpie 2004) required that estuaries be assigned to one of three categories, namely:

· Estuarine Protected Areas (EPAs) - part or all of an estuary is a sanctuary, providing protection from consumptive use; state-run; selected with both biodiversity representation and socio-economic considerations in mind; 

· Estuarine Conservation Areas (ECAs) - co-managed estuaries in which general regulations are augmented by estuary-specific regulations; initiated by local communities through estuary forums which would also design zonation schemes and bylaws; likened to the role of private nature reserves and conservancies in the protection of terrestrial biodiversity, and are generally not considered to contribute to protected area conservation targets because their contribution to conservation is less secure in the long term; and

· Estuarine Management Areas (EMAs) - to which general regulations apply; at least must have a management plan in order to facilitate compliance with general regulation and maintain estuarine health at an acceptable level.

However, due to complications that arise between fully and partially protected systems with respect to national legislation and the subsequent administration of EPAs and ECAs it has been recommended that the above categories be scrapped and that zonation be used instead as a general strategy in the management of estuaries (Turpie and Clark 2007). Essentially this means that the estuaries selected to form part of an overall protection network should contain a sanctuary zone and should receive sufficient protection and sufficient quantity and quality of freshwater inflows to be maintained in an appropriate state of health.

The zonation strategy means that individual estuaries may contain a fully-protected (sanctuary) area which would include terrestrial margins, and a conservation area that would be zoned according to the vision and objectives/requirements for that estuary. Sanctuary areas would fulfil the same function as an EPA and as such would have to be set up and managed by an organ of the state. Conservation areas may be managed by a wide variety of styles within a co-management setup where the community and an estuary management forum are the main role players. By adopting a system like this on all selected estuaries it is likely to be easier and more efficient to manage the entire network, especially if similar rules apply and similar markers and mapping styles are used in all estuaries to denote sanctuaries and other types of use zones (Turpie and Clark 2007).
7.4 The Mtentu perspective
Turpie and Clark (2007) indicated, based on their interaction with other estuarine specialists, which temperate estuaries would be required to form part of a core EPA network in the region. No sub-tropical systems were considered. However, based on their assessment for the Qora and Shixini estuaries, both of which would form part of a core EPA network, the following guidelines for any management / conservation plan for the Mtentu should be considered:

· The entire estuary should enjoy sanctuary protection (this has already been accomplished within the Pondoland MPA complex).

· 75% of the shoreline should remain un-developed (the margins are essentially undeveloped, but there are rural settlements on the northern side and a high level of agriculture is practised in the catchment).

· In order to sustain ecological functioning, the water resources should be managed within an A / B ecological class (this can only be confirmed once a Reserve determination has been carried out).

· The priority for rehabilitation of the system is likely to be Medium (see Section 7.5).

7.5 Rehabilitiation
A workshop attended by estuarine scientists and managers was held to determine which temperate estuaries should be prioritized for rehabilitation (see Turpie and Clark 2007) and which issues should be addressed in each estuary. Based on their assessment for estuaries considered to be in a similar state as the Mtentu, it is likely that a MEDIUM priority for rehabilitation would be recommended. Water quality, in particular silt accumulation resulting from poor catchment management, and alien vegetation clearing are likely to be the priority issues. Given the location within the Pondoland Centre of Endemism, the issue of alien vegetation may in fact place the priority for rehabilitation as HIGH. 
8 public and authority participation and way forward

8.1 Local estuarine management forum
The formulation of the EMP itself will follow on after the completion of the Situation Assessment Report. The process will start off with a workshop aimed at obtaining stakeholder input with regards the various components of the EMP. Ideally the management plan should be developed with the help of a constituted local management institution which represents all the relevant stakeholders and their interests. Such an institution is usually referred to as an Estuarine Management Forum (EMF) and would need to comprise the following if it were to conform to the requirements of an estuarine management institution (van Niekerk and Taljaard 2007):

· The forum per se comprising all individuals, institutions and authority organisations that have an interest in the estuary.

· A chairperson, to be elected by the forum and to take the lead in the development and implementation of the local EMP. 

· Technical Working Groups for each of the following key sectors: 

· Conservation; 

· Social (and cultural) issues;

· Land-use and infrastructure development;

· Water quantity and quality; and 

· The exploitation of living resources. 

The Technical Working Groups should ideally include representatives from the authorities who have executive powers within the specific sector (for example conservation; water quality) as well as competent natural or social-science specialists acting in an advisory role.

8.1.1 Previous Mtentu EMP

As a result of a process driven by the INR and WRC in the late 1990s, a management plan was developed for the Mtentu Estuary and a local EMF was formally constituted in September 2002. This forum endorsed a broad management plan for the Mtentu Community Conservation Area. The forum membership appointed an executive committee comprising staff of Mkambati Nature Reserve and the Amadiba Coastal Community Development Association (ACCODA) to lead in implementing the management plan. However, neither the EMP nor the EMF, are in effect any more and this failure has been attributed to the following:

· The initial process was not considered to be inclusive of all stakeholders, as the members of  what is today known as the Mkambati Land Trust were too busy with their land claim application and were excluded.

· There was no representation from the Mkambati Reserve management sector, as the estuary was not considered a priority and there was little government interest.

· The EMP was not developed in accordance with the National Estuarine Management Protocol as defined in the ICMA.

· ACCODA, who were supposed to help with the co-management initiative had limited capacity and were also divided on the mining issue, which lead to conflict within the management structures.

· Ultimately, the INR took on the responsibility of leadership, and when funding for the project was suspended and the INR withdrew, there was no-one to take over.

· The failure to implement the original EMP was due to the lack of local leadership and buy-in from all stakeholders.

The lesson to be learnt from this is that all stakeholders need to be included in the process and buy-in at every level (civil and government) is essential.

The original EMF comprised the following organisations:

· ACCODA

· OR Tambo District Municipality

· Mkambati Nature Reserve Management

· Eastern Cape Department of Economic Affairs, Environment and Tourism (DEAET)

· National Department of Environmental Affairs and Tourism (DEAT)

· National Department of Water Affairs and Forestry (DWAF – Water Management component)
· National Department of Minerals and Energy (DME)
In addition to these stakeholder groups, it is recommended that the following organisations also be formally represented within the new EMF (and on the executive):

· The Mbizana Local Municipality – This municipality has the formal responsibility for local planning and management north of the Mtentu Estuary within the context of its Integrated Development Plan.

· Wilderness Safaris – This eco-tourism company recently signed a lease with the Mkambati Land Trust and intends to establish tourist facilities on the coast to the south of Mtentu Estuary.

· EU Wild Coast Programme – This large programme is supporting tourism development options on the northern Wild Coast.

· Department of Agriculture, Forestry and Fisheries (DAFF – Forest Management Component) – This Department is responsible for promoting community based forest management north of the Mtentu Estuary.

· Mkambati Land Trust – This Trust has recently received tenure to the Mkambati Nature Reserve.

· Eastern Cape Parks Board.

8.2 The estuarine Management Plan
Key to the formulation of an EMP (in accordance with the National Estuarine Management Protocol) will be the organization of a stakeholder workshop in order to develop a Vision, Strategic Objectives and Zonation Plan for the Mtentu Estuary based on the Situation Assessment (this report) and the future needs and desires of the stakeholders. These outcomes together with the assessment provided by Turpie and Clark (2007) and the C.A.P.E. Generic Framework for EMPs (van Niekerk and Taljaard 2007) will be used to formulate the EMP. 
Essentially the following tasks will be performed:

· Assist in setting a Vision and Strategic Objectives for the Mtentu Estuary.

· Develop a range of Management Strategies to achieve the Vision and Objectives.

· Prepare an Estuarine Zonation Plan and Operational Objectives based on the above.

· Identify Management Action Plans (MAPs) to achieve all strategies and operational objectives including implementation procedures.

· Propose an institutional structure for implementation of the EMP.

· Develop a monitoring and evaluation programme including a description of a process for reviewing the EMP.

· Identify research priorities.

8.3 The stakeholder workshop
A time and place for this workshop is yet to be determined. The workshop will concentrate on the development of a vision, strategic objectives, management strategies and a preliminary Estuary Zonation Plan (EZP). In order to provide stakeholders attending the workshop with some idea of what to expect, some useful background information is supplied in the sections below.

8.3.1 Vision

The Vision for the estuary should be inspirational, representing a higher level statement of strategic intent. For example, the Vision set for all estuaries within the greater Cape Floristic Region (CFR) is as follows. 


The Vision that was used in the previous EMP for the Mtentu Estuary (November 2000) is as follows:

‘The natural beauty, diversity and sense of place of the Mtentu Estuary and its surrounds are widely appreciated and protected for future generations. They provide the foundation for low impact, nature, culture and adventure-based activities that are sensitive to local culture and bring sustainable social, economic and environmental benefits to local people. Responsibility, application of best practice, training and capacity building are promoted. Management is sensitive to the culture of local people.  It is founded on the principles of conservation, sustainability, active participation of local people, equity, acknowledgement of responsibility, application of best practices, training and capacity building.’

It is the opinion of this report that this is somewhat long-winded and will need to be refined.
8.3.2 Strategic objectives

The strategic objectives are generally qualitative statements of the values defined in the vision and should be statements of outcomes rather than means of achievement. For the Mtentu, the strategic objectives proposed for the larger CFR (Table 8.1) need to be considered and can provide inspiration for the setting of estuary specific objectives.

The developed Vision and Strategic Objectives for the Mtentu Estuary should not conflict with that developed for regional or provincial management plans and spatial planning initiatives. The Strategic Objectives must form the foundation for quantitative, operational objectives.

An implementation plan for the previous EMP (INR 2004) stated the following as the main goals, which may be used as a basis for developing the Strategic Objectives:

· A management plan for the Mtentu Estuary and surrounds is adopted and supported by all parties.

· The management plan is based on a strategic environmental assessment and aims to balance protection and use.

· The management plan is adopted and implemented by an organisational structure founded on partnerships between local people, government and the private sector.

· The management plan is legal and is supported by policy, legislation, regulations and best practices which promote sustainable use whilst safeguarding the natural and cultural heritage.

· Economic benefits are optimised through implementation of appropriate business models.

· People using the Mtentu Estuary and its surrounds have a culture of protection, co-operation and low impact use.

· Local people are empowered and have the knowledge, expertise and skills necessary to participate in the management of the estuary and its surrounds, and to actively engage economic opportunities. 

8.3.3 Management strategies

The Vision and Strategic Objectives may be achievable through various management strategies and these will be investigated and evaluated so as to optimally utilize financial and human resources. Existing institutional management strategies must be incorporated where appropriate. Before finalization of an EZP and the development of the Operational objectives, the different management strategies may have to be refined through collaboration with stakeholders; this will be addressed during the course of the workshop.

Table 8.1: Strategic objectives for estuaries of the CFR.


8.3.4 Estuarine Zonation Plan

Once management strategies have been agreed upon, these will need to be translated into an EZP, which will be in the form of a GIS map that clearly demarcates the following:

· Geographical boundaries of estuary;

· Conservation/Sanctuary zones as well as degree or class of protection needed; 

· Zones demarcated for the exploitation of living marine resources (e.g. catch & release fishing);

· Important bio-physical features (open channel areas, mud banks, sand banks, wetlands, mangroves, etc);

· Areas earmarked for rehabilitation;

· Land-use and planning provisions of surrounding areas; 

· Infrastructure (e.g. roads, bridges);

· Cultural and heritage sites;

· Existing and proposed recreational and tourist-based activities (swimming, canoe trails, guided tours, flyfishing etc);

· Wastewater discharges (sewage, industrial)

· Stormwater drains

· Solid waste-dump sites.

The Operational Objectives and Management Action Plans required to achieve the Strategic Objectives will be addressed subsequent to the workshop as will the implementation plan, monitoring and evaluation programme. A draft EMP report will be circulated to all IAPs for comment prior to finalization of the EMP report.
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Vision for Estuaries in the CFR: Our estuaries are beautiful, rich in plants and animals, they attract visitors, sustain our livelihoods and uplift our spirits





Strategic Objectives for the Estuaries of the CFR include:





Living resources: Achieve targets for ecosystem biodiversity and health in terms of the long-term habitat persistence of habitats, species, community structure, biomass and functioning by 2015.


Water quantity and quality: Determine, implement, monitor and review Resource Quality Objectives (RQOs) (taking into account public health) in order to maintain or restore estuarine structure and function in the best attainable state for five priority estuaries within the CFR by 2010.


Land-use and infrastructure planning: Define estuarine areas, assess their current status and values and formulate appropriate integrated management plans to regulate development and other activities impacting upon them, with particular reference to cumulative impacts, by 2008 (focusing on mechanisms).


Institutional and management structures: Cooperatively manage estuaries, through relevant institutions of management comprising appropriate spheres of government and civil society, according to appropriate management plans by 2010.


Climate change: Minimise the detrimental impacts of predicted climate change by 2010 through:


1)	Taking a long-term precautionary approach to infrastructure development and water-resource planning;


2)	Influencing land management in upper and middle catchments to reduce impacts on estuaries; and


3)	Promoting long-term sustainable livelihoods through estuarine management that minimises risks.


Education and awareness: Generate education and awareness regarding CFR estuaries by 2010, having:


1)	Contributed to integrated, collaborative and informed action and decision making regarding estuaries;


2)	Contributed to a sustainable quality of life;


3)	Promoted good management practices that will sustain healthy estuarine functioning;


4)	Raised awareness of the intrinsic value of estuaries and developed a sense of ownership of estuaries not only among local communities but throughout South Africa; and


5)	Raised awareness of and insight into the legal context and obligations of all levels of government (national, provincial, local and community).








Tented Camp





Hutted Camp





Access Road South





Access Road North








� Formerly the Department of Water Affairs and Forestry (DWAF)


� Guideline document on environmental legislation applicable to CapeNature’s activities, Nicholas  Smith  &  Associates Environmental Law Specialists, 2005, and C.A.P.E. Estuaries Guideline 1: Interpretation of legislation pertaining to management of environmental threats within estuaries, C.A.P.E. Generic Management Plan, CSIR Stellenbosch, Version 1, May 2007


� Note that “waste” includes sediment in terms of the definition in s1(xxiii)


� The use of water under a general authorisation does not require a licence until the general authorisation is revoked, in which case licensing will be necessary. A general authorisation may be restricted to a particular water resource, a particular category of persons, a defined geographical area or a period of time. 


� Listed in Table 1.1 of the GA.


� Table 1.2


� Limitations and exclusions are listed in Tables 1.3(a) and (b).


� In addition to the Draft regulations, there is a range of policy documents relating to recreational use on DWAF’s website – � HYPERLINK "http://www.dwaf.gov/za" ��www.dwaf.gov/za�, Documents, Water-related Policy: Using water for recreational purposes - Recreational Water Use Manual, October 2007 (second release)


� The Department of Water Affairs & Forestry or, when the duty is delegated or assigned to it, the relevant catchment management agency.


� ‘‘South African waters’’ means the seashore, internal waters, territorial waters, the exclusive economic zone, and in relation to the sedentary species as defined in Article 77 of the United Nations Convention on the Law of the Sea, the continental shelf as defined in section 7 of the Maritime Zones Act, 1994, and such waters include tidal lagoons and tidal rivers in which a rise and fall of the water level takes place as a result of the tides. The internal waters of the Republic are all waters landward of the baseline, where the baseline is the low water line.





� The coastal conservation area excludes national reserves and municipal and privately owned land.


� An ISP is the forerunner to a catchment management strategy


� Additional data from the 1997 National Linefish Survey and from the National Marine Linefish System database places the number of species for the region at 235 from 69 families.


� ISPs provide a framework for DWAF’s management of the water resource in a specific WMA until the Regional Offices can hand over its management functions to an established CMA which is responsible for implementing the CMS.
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