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1. INTRODUCTION 

1.1. Background 

The Mpenjati Estuary, one of South Africa’s 256 functional estuaries (Turpie 
and Clark, 2007), is a temporarily open/closed estuarine system located on 
the east coast of South Africa. The estuary forms an integral part of the 
Mpenjati Nature Reserve (NR), which makes it one of the few estuaries in 
Kwazulu-Natal, and the only system south of Durban, where a portion is 
afforded formal protection. The system is further unique in that it flows into 
the Trafalgar Marine Protected Area (MPA) and together these two reserves 
preserve some of the largest diversity of coastal habitats in the province, 
encompassing marine, estuarine and terrestrial environments. It effectively 
serves as a critical link between the ecological processes of these 
environments and as a sanctuary for fauna and flora. Consequently, the 
Mpenjati Estuary is listed as one of South Africa’s 120 ‘priority estuaries’ 
which need to remain formally protected to satisfy the targets of the national 
conservation plan in terms of protecting estuarine biodiversity.  The portion of 
the estuary within the NR has been managed by Ezemvelo KZN Wildlife for 
over 25 years, with management interventions occasionally extending beyond 
the reserve boundaries, contributing to the preservation of the system in a 
largely natural state with few modifications. However, increasing coastal 
development pressure together with habitat destruction, water abstraction, 
pollution, past and prospective sand mining, nutrient loading, and exploitation 
of natural resources threaten the integrity of this system. Effective 
management of human activities in relation to the Mpenjati Estuary is 
therefore considered critical and this is to be accomplished by means of an 
Estuary Management Plan (EMP) as required by the Integrated Coastal 
Management Act (Act No. 24 of 2008) and the draft National Estuarine 
Management Protocol. 

1.2. Scope of the Mpenjati Estuary Management 
Plan 

SSI Engineers and Environmental Consultants (SSI) and Eco-Futures, with input 
by Marine and Estuarine Research (MER), were commissioned by Ezemvelo 
KZN Wildlife (Ezemvelo) to develop an EMP for the Mpenjati Estuary.  Figure 1 
below depicts the generic design process for estuary management plans, 
which in part comprises two essential documents. The first document, the 
situation assessment report, already developed by SSI (2011), provides an 

account of the current state of the system and related issues, and serves as 
the platform for the second document, this EMP. In order to give effect to the 
implementation of the EMP, it is crucial that an effective local estuary co-
operative governance institution or estuary advisory forum (EAF) is 
established. The EAF’s primary function will be to ensure co-operative and 
effective governance, as well as motivating for appropriate long-term funding 
for the management of the estuary.  The implementation of the operational 
objectives of the EMP should however be undertaken by the proposed estuary 
management authority (EMA), in this instance, anticipated to be Ezemvelo. 
One of the key result areas of this EMP is therefore, to promote and facilitate 
the establishment and confirmation of both the EMA and EAF. 

 

 

Figure 1: The generic design process for estuary management plans 

 

Importantly, this EMP is a strategic planning document and, as such, does not 
provide detailed, routine operational detail for the management of the 
Mpenjati Estuary.  This detail should be captured by the EMA, once 
confirmed, in an annual budget and plan of operations, with the management 
plan forming the platform for more strategic planning.  The EMP should also 
be recognized as a dynamic document, whereby certain components could 
and should be revised as important new information becomes available and 
management priorities change. In this way, decision making is aimed at 
achieving the best outcome based on current understanding, while accruing 
the information needed to improve future management. This is termed 
Adaptive Management, and should be continually pursued through a process 
of annually reviewing the progress made in achieving the management and 
operational objectives set out in this plan (Figure 2).  Finally, the EMP should 

• Situation Assessment

• Estuary Management Plan

• Estuary Advisory Forum

• Implementation



 
6 

be subject to a comprehensive revision on a five year cycle, as required by the 
National Estuary Management Protocol. 

 

Figure 2. The Adaptive Management Cycle 

2. FRAMEWORK FOR THE DEVELOPMENT OF 
AN ESTUARY MANAGEMENT PLAN 

This Mpenjati EMP was developed using the generic framework for estuarine 
management plans as proposed in Van Niekerk & Taljaard (2007a).  Figure 3 is 
a graphical representation of this framework.  Essentially, it highlights that 
successful management of human impacts in relation to an estuary requires, 
in the first instance, the setting of a “Vision” of the future desired state of the 
estuary, followed by the development of strategic objectives and 
management strategies to achieve this state. At the finer scale, an Estuary 
Zonation Plan (EZP) and Management Action Plans with operational objectives 
are then developed as a blueprint for the implementation of the proposed 
management strategies, and therefore the EMP per se.  The implementation 
of the EMP should be continually monitored in terms of successes, 
shortcomings, and the availability of new data (gleaned from both monitoring 
and research studies), and adjusted accordingly.  In such a way, management 
becomes adaptive, and the attainment of the Vision more realistic.  

The draft Vision for the future desired state of the Mpenjati Estuary, and the 
strategic objectives and associated management strategies required to attain 
this vision, were developed from engagements with experts, relevant role 
players and stakeholders from both the public and private sectors. These 
included the Department of Water Affairs (DWA), Department of 
Environmental Affairs (Oceans and Coasts), the KwaZulu-Natal Department of 
Agriculture, Environmental Affairs and Rural Development (DAEARD), 
Ezemvelo, the Trafalgar Rate Payers’ Association, Trafalgar Conservancy 
Group, University of KwaZulu-Natal, representatives from the neighbouring 
industries and farms, and residents of the Nzimakwe Traditional community.  

 

 Figure 3: Proposed generic framework for the development and 
implementation of EMPs (Taken from van Niekerk & Taljaard 2007a)
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Implement 
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3. VISION 

According to the generic framework for EMPs, the Vision for an estuary should be inspirational, representing a higher level of strategic intent but also realistic and 
implementable.  

During a visioning workshop held on 16th February, 2012, following on from the key information gathering workshop held in October 2011, I&APs were taken 
through a process to identify and prioritise key services offered by the estuary.   Key services were identified as: nursery; knowledge generation; natural habitat; 
water supply; birding; swimming; visual amenity; fishing; sand-winning; and general recreation.   These services can be categorised as extractive use (water supply 
and sand-winning (consumptive); non consumptive (recreational) use (birding, swimming, fishing, general recreation); and conservation / functional / benefit or 
conservation and traditional use (visual amenity, natural habitat nursery, knowledge generation). 

The following vision was developed for the Mpenjati Estuary making additional use of the input provided at the stakeholder meeting held at the Mpenjati Nature 
Reserve on 16th February, 2012.  

 

 

 

This vision captures the need to preserve the natural functioning and biodiversity of the Mpenjati Estuary as a national asset, which in turn will ensure the provision 
of ecosystem goods and services which can be enjoyed by all stakeholders, but also to regulate the use of such resources in a sustainable manner. It also highlights 
the benefits drawn from the system by various user groups, which commands active involvement of these groups for successful management of the estuary. These 
ideals are then translated into strategic objectives that address the ecological functioning, the biodiversity and conservation needs, controls for development, eco-
tourism and resource use, as well as management strategies required in order to achieve these objectives, i.e. co-management, effective governance and stakeholder 
support. 

  

 

The Mpenjati Estuary is a well-managed and fully functional ecological system with exceptional natural attributes that 
provides sustainable resource use, recreational and educational opportunities, and with enhanced and extended 

protection. 
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4. STRATEGIC OBJECTIVES 

The following categories of strategic objectives have been identified as the key stones to the achievement of the Vision and are depicted graphically in Figure 4 and 
explained in more detail below. 

 

 

 

 

 

 

 

Figure 4: Mpenjati Estuary Management Plan - Strategic Objectives 

Estuarine 
Health & 

Functioning

Conservation of 
Biodiversity

Institutional & 
Managing 
Structures

Development

Eco-tourism

Education & 
Awareness

Improve the ecological health and natural 
functioning of the Mpenjati Estuary by securing 
adequate water supply and improving water 
quality. 

 

Provide protection for the biodiversity of the 
Mpenjati Estuary (e.g. species, populations, 
communities, habitats, ecological processes 
and ecosystem services) from habitat loss, 
over-exploitation, pollution and other 
negative impacts.  

 

Enhance public awareness of the importance of 
the Mpenjati Estuary, the ecosystem goods and 
services it provides, the current threats it faces, 
the relevant legislation, and hence the necessity 
for active management of human activities 
impacting on the estuary. 

 

Promote and manage eco-tourism in a 
manner that is compatible with the 
conservation significance of the Mpenjati 
Estuary, that provides economic benefits to 
the surrounding communities and which 
ensures the maintenance of ecosystem 
functioning and services. 

Secure effective management and co-operative governance of 
the Mpenjati Estuary through the active involvement of an 
Estuary Advisory Forum, comprising the proposed Estuary 
Management Authority, Ezemvelo, Hibiscus Coast 
Municipality, and other relevant spheres of government and 
civil society.  

 

Assess and control all developments and proposed 
change in land-use, including infrastructure, which 
impacts or could impact on the sustainability of the 
system, its biodiversity, conservation status and sense 
of place. 
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5. MANAGEMENT STRATEGIES 

The Vision and Strategic Objectives detailed above can be achieved through the implementation of Management Strategies as detailed in Figure 5 below.  
 
 

 
Figure 5: Mpenjati Estuary Management Plan - Management Strategies 
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6. ESTUARINE ZONATION PLAN  

The management strategies identified in the previous section have been translated into a draft estuary zonation plan (EZP).  Together with the operational controls, 
this zonation plan should become the blueprint against which all developments and other activities should be tested for compliance. 

The zonation of any estuary is necessary to guide sustainable utilization without degradation of the estuarine environment (Clark, 1977). Zonation should therefore, 
essentially illustrate:  

(a) The geographical boundary of the estuary also indicating important habitats (e.g. open water, sandflats and floodplain);  
(b) The surrounding land uses and existing infrastructure;  
(c) Areas designated for the conservation and protection of biodiversity; 
(d) Appropriate buffers in which land use and development are strictly controlled and monitored; and 
(e) Zones where certain types of activities (recreational, commercial, industrial, harvesting etc) are permissible and others not permissible. 

 

6.1. Geographical Boundary 

For the purposes of this EMP, while the study area boundary is defined as a 500m zone surrounding the estuary, however, the geographical boundary for the estuary 
is demarcated by the 5m (above mean sea level) contour, as given by the South African National Biodiversity Institute (SANBI)

1
.  This extends from the river mouth, as 

the downstream boundary, to the point at which the 5m contour crosses the river course, as the upstream boundary, and laterally to the 5m contour along each 
bank. This particular line delineates the estuarine functional zone (EFZ), which encompasses essential estuarine habitat including open water area, sandbanks and 
mudflats, plant communities and the floodplain. In the case of the Mpenjati Estuary, this also includes significant low-lying dune forest and wetland areas and shifting 
dune habitat at the mouth. 

6.2. Zones 

The zonation of the Mpenjati Estuary builds on the generic zonation system for protected areas under the Ezemvelo. According to this system, protected estuaries 
are to be zoned in a similar manner to marine protected areas but with a specific list of permissible activities (Ezemvelo 2011). All six zonation categories need not 
apply, as the zonation for each particular estuarine system is identified as being unique. 

The zonation plan makes provision for five different zones, namely: Estuary Buffer Zone; Sanctuary Zone; Restricted Zone; and Controlled Zone; which are depicted 
in Figure 6 overleaf. The zonation process was also informed by ‘lines’ such as the Coastal Protection Zone, 32m River and Wetland Development Buffer, 100m from 
the High Water Mark line, and the Proposed Coastal Setback line (Hazard Line, coastal processes line or no development line), which collectively form the Estuary 
Buffer Zone (Figure 7 overleaf). Controls were proposed for activities within each zone. At the mouth of the estuary where the buffer zone overlaps the Trafalgar 
MPA, the latter take precedence and is unaffected by these zones. The boundaries between the zones must be clearly demarcated and visible along either shoreline, 
with informative signage indicating the controls for each zone.  

 

 

 

                                                                    
1
 http://bgis.sanbi.org  

http://bgis.sanbi.org/
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Figure 6. The EZP for the Mpenjati Estuary showing proposed Sanctuary Zones, Restricted Zone and Controlled Zone and mixed zones, inclusive of major 
impact areas (stars), eco-tourism nodes (red dots) and rehabilitation areas (circled areas) 
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Figure 7. Environmental lines used to inform the Estuary Buffer Zone - The 32m river buffer (light green line), 100m from the high water mark (red line), 
coastal protection zone (lilac polygon) and Mpenjati estuary functional zone (light blue line) 
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6.2.1. Estuary Buffer Zone 

The demarcation of an Estuary Buffer Zone surrounding the Mpenjati Estuary serves to offset future development from the estuarine environment, reduce or 
mitigate against negative impacts outside the 5m contour that could degrade the biodiversity and functioning of the estuary, and inform local residents, industry and 
prospective developers of the potential risk of flooding if located within the floodplain.  

The Estuary Buffer Zone was informed by lines /zones identified in existing environmental legislation, namely the Integrated Coastal Management Act (Act No. 24 of 
2008) (ICM Act), and the National Environmental Management Act (Act 107 of 1989) (NEMA). These lines are illustrated in Figure 7 above. Where the Buffer Zone 
passes through the Mpenjati protected area, the controls for the zones within this area will take precedence. 

6.2.1.1. Coastal Protection Zone (CPZ):   

The CPZ , as defined in the ICM Act, is a continuous strip of land, starting from the HWM and extending 100m inland in developed urban areas (zoned as 
residential, commercial, or public open space), or 1000m inland in areas that remain undeveloped or that are commonly referred to as rural areas.  The CPZ is 
established to manage and regulate the use of land that is adjacent to coastal public property, or that plays a significant role in coastal ecosystems. As detailed 
in the ICM Act, the CPZ includes

2
: 

 Any part of the littoral active zone that is not coastal public property; 

 Any coastal protected area, or part of such an area, which is not coastal public property; 

 Any rural land unit that is situated within 1 km (1000 m) of the HWM which is zoned as agricultural or undetermined; 

 Any urban land unit that is situated completely or partly within 100 m of the HWM; 

 Any coastal wetland, lake, lagoon or dam which is situated completely or partially within a land unit situated within 1000 m of the HWM that was zoned 
for agricultural or undetermined use, or is within 100 m of the HWM in urban areas;  

 Any part of the seashore which is not coastal public property (including all privately owned land below the HWM);  

 Any Admiralty Reserve which is not coastal public property; and 

 Any land that would be inundated (submerged or covered) by a 1:50 year flood or storm event (this includes flooding caused by both rain storms and 
rough seas). 
 

More specifically, the coastal protection zone aims: 

 To protect the ecological integrity, natural character, and the economic, social and aesthetic value of the neighbouring coastal public property; 

 To avoid increasing the effect or severity of natural hazards;  

 To protect people, property and economic activities from the risks and threats which may arise from dynamic coastal processes such as wave and wind 
erosion, coastal storm surges, flooding and sea-level rise; 

 To maintain the natural functioning of the littoral active zone; 

 To maintain the productivity of the coastal zone; and 

 To allow authorities to perform rescue and clean-up operations. 
 

                                                                    
2
 The ICM Act is currently in the process of being reviewed and proposes, amongst others, to extend the 1:50 year to the 1:100 year flood of storm event. 
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Current disjuncture between the ICM Act and the EIA Regulations in respect to the coastal zone is noted and this EMP needs to be mindful of any amendments 
made to either piece of legislation which will resolve the impasse. It is finally noted that the boundaries of the CPZ can be reviewed by Local Government for 
approval by the respective Provincial MEC.  A review of this boundary (either wider or narrower) is therefore within the ambit of Municipal responsibility. 

6.2.1.2. 100m from the High Water Mark: 

The 100m from the High Water Mark (HWM) of the sea and estuary is a zone listed in terms of both the ICM Act and the new EIA regulations (2010).  In terms of 
the ICM Act this zone is defined as the coastal protection zone in urban areas, as detailed above.  In the 2010 EIA Regulations this zone is identified and linked to 
various activities requiring environmental authorization. 

In Listing Notice 1, activities 16, 17 and 18 as well as 45 apply in respect to construction or earth moving activities or expansion of facilities.  In listing notice 3, all 
activities apply to this spatial area (and further) in respect to KwaZulu-Natal.  In listing notice 2, only activity 24 would apply and requires a full environmental 
impact assessment to be undertaken. 

This line is included in the determination of this buffer zone, in order to facilitate the protection of estuary banks and sensitive vegetation along these banks, as 
well as allowing for rehabilitation and the formation of an ecological corridor along the coast.  Existing recreational and conservation activities should be 
reviewed in order to prioritize any areas where current activities are detrimental to the estuarine environment (including the terrestrial environment) and these 
should be remedied, curtailed or modified to reduce the impact. 

6.2.1.3. 32m River and Wetland Development Buffer: 

A buffer area of 32m from the edge/bank of all rivers, water bodies and wetlands/salt marshes is intended to protect the ecological functioning of the riparian 
system.  Any activities proposed within this area are controlled by the EIA regulations (2010) of NEMA where the construction or expansion of facilities, 
irrespective of the increase in capacity or physical footprint, within this buffer trigger a requirement to undertake an environmental assessment and obtain 
environmental authorisation before continuing.  It is noted that on adoption of a development setback line relevant to the said water course or estuary, this 
notice will exclude all activities that occur behind this line. 

The inclusion of this development buffer in the Estuary Buffer Zone is proposed in order to facilitate the protection of the sensitive vegetation along river banks.  
It is also proposed as a rehabilitation priority area where current development and other activities should be controlled and damage caused, mitigated or 
reversed.  In such areas the priority is to discourage and control such activities and rehabilitate existing disturbed areas.   

6.2.1.4. Proposed Coastal Setback line (Hazard Line, coastal processes line or no development line): 

The coastal setback or coastal hazard line (coastal process or no development line), once determined by the KwaZulu-Natal DAEARD, should be incorporated into 
this zonation plan.  This line will be determined via an initial scientific process which reviews the HWM, projected sea level rise, both short and long term erosion, 
as well as a comprehensive public participation process.  It is anticipated that this line should be determined by end 2012. 

Operational objectives for the Estuary Buffer Zone are directed at adhering to legal requirements as well as protecting the integrity of this zone, controlling future 
development and mitigating the negative impacts of current development. Decisions in respect to future water abstractions in the greater catchment are beyond the 
mandate of this EMP. The completion of an Ecological Reserve Determination for the Mpenjati Estuary will, however, dictate the level of off-take permitted for the 
catchment area.  In the interim, it is recommended for this and all the zones described below, that all future abstraction applications be very carefully considered and 
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that, preferably, no further water abstractions are permitted (number of users and volume) to avoid potential cumulative impacts associated with additional 
abstractions below the applicable licence limits. 
 

Table 1. Permissible and non-permissible activities for the Estuary Buffer Zone 

NON PERMISSIBLE ACTIVITIES PERMISSIBLE ACTIVITIES 

No development within the estuarine functional zone (below the 5m contour) Strict adherence to EIA Regulations, water licenses and mining permits for 

existing infrastructure, agriculture, and development 

No removal of development restrictions
3
  Environmentally-sensitive development which is compatible with the 

surrounding natural landscape 

No relaxation of side and rear spaces Farming according to best practice and consideration of  downstream 

environmental impacts 

No further access routes to the estuary Permitted water abstractions only 

No installation of additional septic tanks Licensed discharges only 

No further servitudes, road or causeway construction Bird watching 

No dumping of any forms of waste (solid, chemical, litter, garden refuse etc) Hiking 

No edge hardening Angling with fishing permit 

No further discharges  Picnicking 

 No further water abstractions Research with special permission/scientific permit only 

No further water use license applications (WULAs) Canoes and other low impact non-motorised watercraft 

No sand mining and mining permit applications Swimming 

No removal of indigenous riparian vegetation without written permission  

 

6.2.2. Sanctuary zone 

The Sanctuary Zone represents an area where the exploitation of all living resources is prohibited (fishing, bait collecting,), excluding controlled fibre/reed harvesting. 
This zone is spread over two areas spatially, one from the main road bridge to 100m upstream of the old steel bridge, and the other located seaward of the 
recreational areas towards the Trafalgar MPA. These areas encompass critical habitat types within the functional estuarine zone, including the rocky crevices, 
saltmarsh, reedbeds, wetland, sandbanks, main channel, shallow water fish nursery areas, minor drainage lines and the estuary mouth, as well as the primary dune 
environment and fragments of coastal dune forest.  Providing sanctuary status will enable the control of direct human interference on these habitats, and food 
resources for various fauna. Controlled harvesting of Ncema reeds and thatch grass has been permitted in the past and this activity, should it be reinstated, would 
require a portion of the wetland to be designated for such use. Only research granted by means of a special permit will be allowed in these areas. 

 

                                                                    
3
 This recommendation relates to influencing implementation partners – in this instance, both the Hibiscus Coast Municipality and COGTA – who would consider applications made to 

remove development restrictions and land use controls, for example potential removal of rear space development restrictions. 
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Table 2. Permissible and non-permissible activities for the Sanctuary Zone 

NON PERMISSIBLE ACTIVITIES PERMISSIBLE ACTIVITIES 

No future development (including additional boardwalks) Strict adherence to the EIA regulations 

No extension of existing development, including backfilling Research with special permission/scientific permit only 

No edge hardening Canoes and other low impact non-motorised watercraft 

No jetties or slipways Bird watching 

No discharges Hiking 

No water abstractions Swimming 

No motorised boats (except management and permitted research with <7HP) Removal of alien vegetation without jeopardising bank stability 

No board sailing/kite boarding  

No dumping any forms of waste (solid, chemical litter, garden refuse, etc)  

No fishing (except shore angling into MPA)  

No bait harvesting  

No stormwater or sewer outlet pipes  

No removal of natural vegetation  

No septic tanks  

No water abstraction or WULAs  

 

6.2.3. Restricted Zone  

The Restricted Zone is located in the vicinity of the park land areas on both the north and south banks of the estuary within the estuarine functional zone. This area is 
characterised by high recreational use, both consumptive (fishing) and non-consumptive uses (swimming, canoeing, bird watching and hiking). This zone includes: 

 The main road network and direct access to the water’s edge; 

 Eco-tourism developments/facilities such as picnic areas, children’s play area and ablution facilities; and 

 Board walk/hiking trails providing direct access to the wetland. 

As this zone is located in the already transformed floodplain, expansion of this area is not recommended and removal of natural vegetation is not permissible. The 
maintenance of the existing recreational facilities is essential to prevent unnecessary and additional environmental degradation (for example undermine or unstable 
infrastructure). For this reason, controlled edge hardening is permitted in this area only, and should only be implemented once a formal assessment has been 
undertaken, and environmental approval or permission is granted. Fishing is only permitted in line with the conditions of the MLRA, while notices boards should be 
erected in the event of poor water quality to preventing swimming.  
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Table 3. Permissible and non-permissible activities for the Restricted Zone 

NON PERMISSIBLE ACTIVITIES PERMISSIBLE ACTIVITIES 

No future development within 32m of the water body (building, infrastructure 

etc) 

Only low impact construction including board walks and bird hides allowed 

within 32m of the water body 

No dumping of any forms of waste (solid, chemical, litter, garden refuse etc) Strict adherence to the EIA regulations 

No extraction of water for any purpose Research and monitoring with special permission/scientific permit only 

No additional stormwater or sewer outlet pipes Canoes and other low impact non-motorised watercraft 

No additional septic tanks Controlled edge hardening with special permission 

No bridges, causeways and slipways  Jetties for management use only 

No motorised boats (except for research and management <7HP) Controlled harvesting of indigenous vegetation only with written permission 

from the estuary management authority 

No board sailing/kite surfing Angling with fishing permit (and limited by number of daily fishing permits 

within nature reserve) 

No bait collection Hiking 

No fishing using nets/traps Swimming 

 Bird watching 

 Picnicking and braaing 

 Removal alien vegetation without jeopardising bank stability 

 

6.2.4. Controlled Zone  

The Controlled Zone encompasses the remaining portion of the Mpenjati Estuary, from the Sanctuary Zone of the middle reaches to the confluence with the Little 
Mpenjati River and upstream to the inland estuary margin. Land use on either side of the estuary consists of light industry (brick factory, saw mill), agriculture and 
other privately owned land. The southern bank closest to the reserve is particularly steep and unlikely to be considered favourable for development. This zone 
represents the area of greatest resource use (water abstraction and potential mining

4
) and most significant estuarine impacts (historical mining, WWTW discharge 

and flow restriction) which cannot be completely excluded or prevented. Thus the primary function of this area is to enable the delegated authority to control 
industrial and commercial related activities (in addition to low impact recreational activities) that potentially threaten the estuarine environment, specifically in 
relation to downstream effects.  Apart from the need to reduce nutrient inputs into the system, discharges from the WWTW must be consistently within the 
acceptable limits for human contact according to the DWAF (1996) guidelines as recreational activities are permissible in this portion of the estuary. 

 

 

 

                                                                    
4
 See Section 10.1 
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Table 4. Permissible and non-permissible activities for the Controlled Zone 

NON PERMISSIBLE ACTIVITIES PERMISSIBLE ACTIVITIES 

No future development within 32m of the water body (building, infrastructure 

etc) 

Only low impact construction including board walks and bird hides allowed 

within 32m of the water body 

No dumping o f any forms of waste (solid, chemical litter, garden refuse, etc) Restricted development within the 100m buffer 

No further WULAs without written comment from the estuary management 

authority 

Controlled change in land-use/development 

No further mining operations, and mining permit applications in the estuarine 

functional zone (below 5m contour) 

Strict adherence to the EIA regulations 

No further discharge pipes (only WWTW) Strict adherence to permit restrictions (WULAs) 

No agriculture within 50m of the estuarine functional zone (5m contour) Removal of alien vegetation without jeopardising bank stability 

No additional servitudes, bridges and causeways which restrict flow Canoes and other low impact non-motorised watercraft 

No research without a permit Hiking 

No motorised boats (except for research/management <7hp) Swimming 

No removal of indigenous vegetation Bird watching 

No septic tanks Research and monitoring with special permission/scientific permit only 

No bait collecting  

No fishing  Controlled WWTW discharge according to acceptable standards 

7. KEY RESULT AREAS AND MANAGEMENT ACTION PLANS 
The management action plans (MAPs) are structured in tables according to key result areas which are in parallel with the strategic objects (Figure 3 above). They will 
give effect to the estuary zonation plan and management strategies relevant to the different zones and activities (see Van Niekerk and Taljaard, 2007a).  For each of 
the strategic objectives a prioritised list of management actions was identified, together with the relative legislative guidelines, monitoring plans, work plans and 
resource plans.    Priorities are defined as: 

 Priority 1 – immediate to short term – to be undertaken within 2 years,  

 Priority 2  - medium term – to be undertaken within 5 years; and  

 Priority 3 – long term – to be undertaken after 5 years and as part of next 5 year implementation cycle. 

7.1. Key Result Area 1:  Sustain Estuarine Health & Functioning 

From the ecological health assessment, the Mpenjati Estuary is naturally functional and in good condition with few deviations from its natural pristine state. However 
it is not without anthropogenic impacts that have altered its ecological state which has been identified as being on a deteriorating trajectory (see Situation 
Assessment for more detail). Monthly freshwater input is on average, more than 90% of the natural state, indicating that the current level of water abstraction for 
agricultural and light industrial use is sustainable, with minimal effect on estuarine health and functioning.  The recorded degradation of the Mpenjati Estuary relates 
to three specific aspects which are notably threats emanating from outside the current boundary of the protected area: 
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 Past sand mining activities; 

 Current flow restriction as a result of the rubble causeway (farm servitude); and 

 Sustained nutrient enrichment from the Palm Beach WWTW.  

Given the provincial and national status of this estuary within the conservation planning network, it is of paramount importance that a formal reserve determination 
study by undertaken to determine the freshwater requirements of the estuary in terms of water quantity and quality, and to have this signed off by the Minister of 
Water Affairs.  Every effort should be made to ensure the continued natural functioning of the Mpenjati Estuary (e.g. no artificial breaching). To maintain the level of 
freshwater input into the system, the EAF should be actively involved with catchment management planning, and no further water abstractions should be permitted. 
Illegal abstractions need to be policed and any additional abstractions, which would intensify saline conditions during closed mouth conditions, should be restricted. 

While the rubble causeway does not fully exclude freshwater input, it does restrict this input, disrupts the estuarine functional zone (it excludes freshwater habitats) 
and tidal fluxes. Its design should be reviewed and a less invasive but equally serviceable, solution should be implemented. The bed of the Mpenjati Estuary has been 
mined extensively for sand and stone, altering the depth of the system, benthic organisms and physical-chemical conditions of the water and sediment. Sand mining 
should thus be excluded from the estuarine functional zone and a policy developed to reduce the potential negative impacts of any prospective upstream mining

5
 on 

the estuary. 

In terms of water quality, a comprehensive monitoring programme must be established that includes key biophysical parameters necessary for estuarine biota and 
nutrients, over and above those mandatory parameters measured for the safety of human contact. This would also serve to identify the sources and types of 
pollution entering the system, but more importantly to monitor the output and effects of the discharge from the Palm Beach WWTW.  An agreement to treat the 
discharge to special limits/standards for the estuary should be negotiated with DWA to prevent the further input of poor quality water. Preferably, this continuous 
pollution source should be removed and the waste water diverted elsewhere. Strategies to reduce solid waste input (e.g. additional dustbins, litter trap net at the 
head of the estuary, traps on the stormwater drains of the overhead road) must be implemented. 

Collectively, these actions contribute to sustaining the good health and functioning of Mpenjati Estuary, which will ultimately enhance its biodiversity, ecosystem 
goods and services, and estuarine habitats. 

 

Table 5: Management Action Plan related to KRA 1 – Sustain Estuarine Health & Functioning 

SUSTAIN ESTUARINE HEALTH & FUNCTIONING (WATER QUALITY & QUANTITY) 

Legislation 
Operational Objectives / 

Indicators 
Work 
Plan 

Legislation Operational Objectives / Indicators 
Work Plan 

Timing Responsibility 

Secure 
adequate 

water 
quantity 

Motivate for formal reserve 
determination study to confirm 
provisional ecological status  

1 
NWA (1998) 

(RDM Methods) 
 Controlled additional abstractions  

 Completion of reserve determination study 

 Improvement in water quality and ecological 
status 
 

2013 
DWA / EMA / EAF/ 

Ezemvelo  

Police illegal abstractions & 
breaching  

1 
NWA (1998) 

Ezemvelo Best 
Practice 

Ongoing 
DWA / Environmental 

Inspectorate 

EAF to participate and influence 
catchment management planning  

2 NWA (1998) 
Once agreed 
& established 

EMA / EAF 
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 See Section 10.1 
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Reduce 
disturbance 
to estuarine 
functional 

zone 

Restrict mining to areas outside the 
5m contour (EFZ)  

1 
NWA (1998), 

MPRDA (2004) 

 Improved estuarine functioning 

 Improved estuarine habitat  

 No mining within estuarine functional zone 

 Approved position statement irt mining activities 

 Restricted mining outside of estuarine functional 
areas 

ASAP 
DME / Environmental 

Inspectorate 

Develop position statement to 
evaluate and reduce impacts of 

mining  
1 

ICM Act (2008) / 
NWA (1998) 

By end 2012 
EMA / Ezemvelo  / 

DAEARD 

Review causeway design and 
potential alternatives (including 

undertaking a potential cost benefit 
analysis)  

2 
NWA (1998), 

NEMA EIA Regs 
(2010) 

2013 
EMA in consultation with 

DWA and DAEARD 

Minimise 
pollution 

Review and extend current water 
quality monitoring programme 

1 NWA (1998) 

 Ongoing water quality monitoring programme 

 Reduced litter and dumping 

 Reduced number of offenders 

 Integrity of habitat maintained 

 Increased nursery functioning 

 Alternate discharge of water containing waste 
from WWTW implemented 

 Improved water quality 

 Emergency response plan developed 

ASAP 
EMA / Ezemvelo  / Ugu 

DM 

Identify sources and types of 
pollution in order to prioritise 

mitigation measures 
1 

National Waste 
Management 
Act, Municipal 

By-laws 

Early 2012 EMA / DWA / Ugu DM 

Investigate opportunities to restrict 
discharges (or at least limit) 

2 NWA (1998) By end 2013 DWA 

Implement solid waste pollution 
strategies 

2 

NEMA: National 
Waste 

Management 
Act 

By end 2012 EMA / Ezemvelo  

Develop an emergency response 
plan specific to the Mpenjati Estuary 
for failure of the WWTW, spillages 
and contamination of the estuarine 

environment 

1 Best practice 2013 EMA / DWA / Ugu DM 

 

7.2. Key Result Area 2: Conserve Biodiversity   

The conservation and recreation value of the coastal landscape in the immediate vicinity of the Mpenjati Estuary was recognised in the early 1980’s, resulting in the 
declaration of the Mpenjati Public Resort Nature Reserve, which consequently became a protected area under Ezemvelo  administration. Despite the protected area 
status of almost half of the estuarine area, the Mpenjati Estuary is still subject to human interference from a variety of sources that has resulted in some habitat loss 
and changes in water quality and in the biota of the system. Protecting and preserving the biodiversity of the estuary is a critical responsibility /mandate of Ezemvelo, 
given the conservation importance status of the Mpenjati as a core estuarine system at the both provincial and national level.  

Conserving the natural heritage and biodiversity of the estuary, as a whole, was a key concern identified during stakeholder engagement. Since destructive and 
invasive activities within the estuary upstream of the current boundaries of the reserve negate downstream conservation efforts of the reserve, it is imperative that 
the current protected area be extended to cover the entire estuarine functional zone.  This would guard it against development encroachment while regulating 
specific activities, thereby preserving the ecological integrity of the entire system and securing the valuable ecosystems services in the protected area network. 
Subsequently, all estuarine habitats, biota and processes within this area will be consolidated in terms of conservation priorities.   Further recommendations to 
conserving natural habitats are the determination of Thresholds of Potential Concern (TPCs) and controlling land use adjacent to the expanded reserve.  There are, 
however, conflicting issues relating to neighbouring land use, the causeway, water extraction and mining that need to be sensitively resolved. Various options for 
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extending the protected area, including custodianship/stewardship and buy-in from surrounding land-owners, need to be investigated. Ultimately, an agreement 
would thus need to be reached between the land owners and the custodian of the whole estuary/those responsible for the implementation of the EMP. 

There are specific areas within the Mpenjati Estuary that require rehabilitation, particularly areas previously degraded by sand mining operations (inside and outside 
the protected area), that would ultimately improve and increase essential estuarine habitat. Remedial activities should be captured within a well-planned and on-
going rehabilitation programme, which should include a policy that holds individuals/organisations liable for restoration of specific areas degraded by their activities

6
.  

Other conservation management activities proposed and aimed at sustaining biodiversity include the effective control of invasive alien species (both plant and animal 
species) as well as compliance management, in terms of sustainable consumptive resource use (e.g. fishing, bait collecting). Identifying the drivers of the spread of 
invasive plants and prioritising infested areas as part of a structured eradication programme will go a long way towards eliminating the plants from the system and 
encouraging the return of impacted bird species (loss of habitat). An eradication programme is currently in place for the Mpenjati Nature Reserve, this may be 
improved to include the entire estuarine area, In terms of consumptive living resource use, the potential exists for harvesting of Ncema Reeds and thatch grass are 
proposed to be reinstated. This use must be monitored and controlled through the development of a natural fibres harvesting programme.  

Fishing is popular activity for visitors as well as rural communities, while harvesting of bait organisms is considered illegal within the protected area. These activities 
are regulated in terms of the MLRA and should be policed to prevent over-exploitation. Overall, the present policy relating to exploitation of living resources could be 
reviewed to ensure more sustainable use. 

 
Table 6: Management Action Plan related to KRA 2 – Conserve Biodiversity 

CONSERVE BIODIVERSITY 

Management 
Strategy 

Management Actions Priority Legislation Operational Objectives/Indicators 
Work Plan 

Timing Responsibility 

Extend 
protected 

area 

Investigate options for extending PA 1 
NEMA: PA Act; 
NEMA: B Act  Fully protected estuary as agreed by land 

owners and authorities  

End 2012 
Ezemvelo  / DEA / 

neighbouring land owners Engage with land owners and 
stakeholders 

2 Early 2013 

Implement solution (eg. Gazetting) 2 NEMA: PA Act End 2013 Ezemvelo  / DEA 

Conserve 
natural 
habitats 

Workshop with key role-players to 
determine ‘Thresholds  of Potential 
Concern’ (TPCs) 

1 

ICM Act (2008) 

 Demarcation of all areas targeted for 
conservation; 

 TPCs set for water quality, habitat surface area 
and estuarine biota; 

 Land use controls identified for zones. 

 Increased viable nursery habitat 

By end 2012 
Estuarine Experts /  
Ezemvelo  / DEA 

Implement zonation and associated 
controls 

1 
Once 

determined 
Ezemvelo  / EMA 

Ensure 
Sustainable 
resource use 

Police resource use 1 

NEMA: PA Act, 
NEMA: BA; ICM 

Act; 
MLRA 

 Enforced regulations (MLRA) 

 Licensed use only 

 Reduced poaching/illegal fishing/harvesting 
 

ongoing 
Ezemvelo  / Environmental 

Inspectorate 

Investigate and implement additional 
measures to control the use of living 

resources 
1 By mid 2013 Ezemvelo  / DEA 

Investigate natural fibres harvesting 
programme potential 

2 End 2012 
Ezemvelo  / DAEARD / 

DEA 
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22 

Eradicate 
alien invasive 

species 
(aquatic & 
terrestrial) 

 

Identify and prioritise infested 
riparian areas 

1 

NEMA: PA Act, 
NEMA: BA; 

NWA 

 Reduction in coverage of alien invasive species; 

 Improvement in ecological health and aesthetic 
indices 

 Improved birding habitats 

Mid 2013 

Ezemvelo / EMA / DEA: 
Working for Water 

Estimate budget and source funding 
(ongoing) 

1 End 2013 

Develop and implement alien 
invasive species eradication 

programmes 
1 End 2014 

Identify drivers of alien invasive 
species 

2 2012 

Identify and prioritise  
Birding habitat 

2 Mid 2013 

Rehabilitate 
degraded 

areas 

Identify & prioritise degraded areas 2 

NEMA: PA Act; 
NEMA: B Act; 

ICM Act  Improvement of degraded areas 

 Increased coverage of estuarine habitats 

 Improvement in estuarine health scores 

 Improved water quality 

ASAP Ezemvelo  / HCM 

Implement rehabilitation programme 
(with ongoing care of rehabilitated 

areas) 
3 Early 2013 Ezemvelo  / HCM 

Extend estuarine vegetation through 
replanting programme 

3 Mid 2013 Ezemvelo  

Lobby for landowners and respective 
companies to rectify 

damages/degraded areas on their 
property 

3 
NEMA 

 
Early 2013 

Ezemvelo  / EMA / EAF / 
neighbouring land owners 

7.3. Key Result Area 3: Improve Institutional and Managing Structures  

Co-operative governance is the keystone for achieving the vision set for the Mpenjati Estuary, and therefore the attainment of the overall strategic objective of both 
managing and conserving the system’s ecological functioning and biodiversity. Without well-structured and efficient institutional and management arrangements, 
integrated environmental management of the estuary may be no more than a series of uncoordinated reactions to immediate problems. Ensuring co-operative 
governance is therefore probably the most important Key Result Area.  Essential to this, is the confirmation of the Mpenjati Estuary Management Authority (EMA) 
and the establishment of the Mpenjati Advisory Forum (EAF).  As Ezemvelo is the effective administrator of the Mpenjati protected area, and by default the portion 
of the Mpenjati Estuary within the nature reserve, but is also concerned with environmental issues beyond its boundaries, it would seem most practical for Ezemvelo 
to continue this role and become the EMA. However, management of the entire estuary will need to be carried out in close consultation with HCM, until such time as 
the protected area is extend to include the whole estuary.  Clear Terms of Reference for the EMA and EAF would need to be prepared to ensure co-operative 
governance and reduce conflict and uncertainty between the two institutions. The EAF will be the linchpin to integrated management, provided it is administered 
proficiently and remains functional.  Both the EMA and the EAF should be actively involved in catchment management planning for the region, as representatives of 
the Mpenjati River catchment as a management forum for the catchment is lacking. The Mpenjati EAF should champion the integration of the EMP into the 
Integrated Development Plan (IDP), Spatial Development Framework (SDF) and Land Use Management System of Hibiscus Coast Municipality.  Through this, 
appropriate funding of the management of the estuary can be secured. Several potential sources and means of obtaining funding exist, including motivating for 
funding via the Expanded Public Works Programme.  In addition, co-operative governance is required for identifying, lobbying, and promulgation of additional by-
laws or amendments to existing by-laws of the HCM. 
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Table 7: Management Action Plan related to KRA 3 – Improve Institutional and Managing Structures 

IMPROVE INSTITUTIONAL AND MANAGING STRUCTURES 

Management 
Strategy 

Management Actions Priority Legislation Indicators 
Work Plan 

Timing Responsibility 

Improve 
management 

Ensure annual plans of operation 
include detail budgetary 

requirements 
1 

ICM Act 2008; 
NEMA: 

Protected Areas 
Act, 

 Financial requirements determined 

 Human resource needs identified 

 Employment of sufficient and adequately  skilled 
staff 

 Regular training and skills development 
provided 

 Management facilities and infrastructure in good 
condition and fully operational 

Within 6 
months 

Ezemvelo  

Undertake a review of current 
staffing levels of Mpenjati NR and 
employ additional staff if necessary 

1 

Develop and implement a schedule 
maintenance programme to 

maintain management facilities and 
infrastructure 

1 

Improve co-
operative 

governance  

Confirm EMA 1 

ICM Act 2008 
 EMA responsibility assigned 

 Constituted EAF 

 Bi-annual EAF meetings 

 Effective management 

 Effective communication 

 Conflict resolution  

 EMA and EAF part of catchment management 
processes/discussion 

 Minutes of meetings/discussions 

 Agreed ToR 

ASAP All roleplayers 

Prepare Terms of References for 
EMA and EAF  

1 
Within 3 
months 

EMA 

Appoint members and establish 
Mpenjati EAF 

1 
Within 6 
months 

EMA / DEA 

Establish/secure office space for the 
EMA at the estuary (preferably at 

Ezemvelo  complex) 
1 

NEMA: 
Protected Areas 

Act, 

Within 6 
months 

EMA / EAF / Ezemvelo  

Participate and influence catchment 
management planning 

3 NWA 1998 
2012 - 

ongoing 
EMA / EAF / DWA 

Increase 
income 

generation  

Source funding for the EMA for 
MAPs and programmes 

1 

NEMA: 
Protected Areas 
Act, Municipal 
Systems Act 

(2008) 

 Sufficient & effective use of funding for MAPs; 

 Implemented Action Plans; 

 Action plan for future funding developed 

 Income generated from sustainable resource 
use as well as eco-tourism opportunities 

ASAP 
EMA / EAF / HCM / UGU / 

DEA / DWA / DAEARD 

Develop long-term financing plan 1 2012 - 2013 EMA / EAF / Ezemvelo 

Investigate income generation 
opportunities (royalties, access fees 

etc.) 
1 ASAP EMA / EAF 

7.4. Key Result Area 4: Control Development  

The successful conservation of the Mpenjati Estuary and its environs is closely related to the adoption, implementation and enforcement of the zones (and associated 
land-use controls) identified in the estuary zonation plan. The zones must be clearly demarcated within the reserve, as well as outside the protected area to inform 
and solicit compliance by patrons and land owners. In order to have the required effect and legal status, these zones must be incorporated into the municipal IDP, 
SDF and LUMS for the area and more specifically the Mpenjati Nature Reserve Management Plan. As previously detailed, the KZN DAEARD, in consultation with the 
HCM, is able in terms of the ICM Act, to designate development setback line(s) which can fall either within or outside of the designated Coastal Protection Zone.  Such 
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setback lines must be integrated into SDFs and IDPs of municipalities and have a specific impact on listed activities relating to the coastal zone.  Current thinking is the 
determination of two lines, one being a no development or coastal hazard line and a second being a limited development line where environmental authorisation is 
required for any development proposed seaward of such line.   

Additional special planning regulations or coastal by-laws, in terms of style and sustainability, can also be identified and implemented as a precautionary approach to 
reducing the potential impacts of climate change. These lines, once determined, must be incorporated into this EMP as well as the zonation plan. These lines will also 
work towards the protection of lives and property from flooding, predicted sea level rise and other extreme weather events. A contingency plan must be developed, 
including anticipated events, likely impacts and proposed responses, particularly with respect to the unforeseen failure of the Palm Beach WWTW. 

 

Table 8: Management Action Plan related to KRA 4 – Control Development 

CONTROL DEVELOPMENT 

Management 
Strategy 

Management Actions Priority Legislation Operational Objective/ Indicators 
Work Plan 

Timing Responsibility 

Implement 
zonation plan 

Control land use and development 1 

ICM Act 2008, 
LUMs 

 Restrict type of development 

 Controlled access 

 Low impact recreational use of river banks 

 No encroachment of urban settlement and 
industry below the 5m contour 

 Limited industry adjacent to estuary 

 Environmentally sustainable farming practices 
applied on all farms (and applicable certification 
obtained) 

Once EMP 
approved 

EMA / DAERD / HCM / 
UDM 

Formally demarcate estuary zones 1 
Once zonation 
plan approved 

Extend environmentally sustainable 
farming practices to all neighbouring 

farms 
2 

Once zonation 
plan  approved 

Ensure 
incorporation 
of EMP into 

HCM IDP/SDF 
and CMP 

Ensure management strategies and 
action plans are incorporated in IDP 

1 

IDP, SDFs, 
Municipal LUMS 

 Adoption of EMP including its zonation plan 

 Inclusion of EMP in IDP 
 

By end 2012 

EMA, HCM, UDM 
Ensure Estuary zonation and land-
use controls are reflected in SDF 

and LUMS (when opportunity 
arises) 

1 By end 2012 

Minimise 
potential 

impacts of 
climate 
change 

Incorporation of coastal setback line 
into estuary zonation plan (when 

gazetted) 
1 ICM Act (2008), 

White Paper on 
Climate Change 

Response 
Strategy 

 Limited new development in close proximity to 
the estuary 

 Relocation of inappropriately located high risk 
infrastructure 

 Comprehensive contingency plan developed 

Once gazetted EMA / DAEARD 

Develop contingency plan (extreme 
events, floods, droughts, failing 

infrastructure etc.) 
1 By end 2013 

EMA / DAEARD / UDM 
(disaster management 

centre) 
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7.5. Key Result Area 5: Promote Eco-tourism 

As with conserving biodiversity, the initial foundation of the Mpenjati (Public Resort) Nature Reserve was based on the eco-tourism potential and attractiveness of 
the Mpenjati Estuary and surrounding coastal landscape. The declaration of the nature reserve has insured the management of the natural environments associated 
with the estuary, to be enjoyed by visitors and interest groups who appreciate the environment. The opportunity exists to increase the utilisation of the Mpenjati NR 
(and estuary) for ecotourism related activities.  Managing the current visitor facilities is key to sustaining a steady influx of patrons.  The number of visitors needs to 
be monitored and controlled by means of manned entry points, to accurately determine the level of utilization of the reserve and to ensure that the carrying capacity 
is not exceeded, particularly since the reserve encompasses the estuary sanctuary zones.  Visitor safety and security is a concern that must be addressed through 
adequate patrolling and policing.  Further to this, roads, parking areas and ablutions must be maintained in good condition to prevent potential negative impacts to 
the environment as well as to ensure a pleasant experience and the frequent return of visitors. Marketing the Mpenjati Estuary as an eco-tourism destination would 
increase the number of visitors to the reserve, and this can be achieved by distributing marketing material to key national, provincial and local tourism agencies and 
info centres and erecting attractive and informative roads signage. Opportunities exist for historically disadvantaged communities to benefit from eco-tourism 
through job creation, capacity building and business opportunities, for example, guided birding walks and nature trails, education programmes etc. Funding would 
need to be sourced to support such initiatives.  

 

Table 9: Management Action Plan related to KRA 5 – Promote Eco-tourism 

PROMOTE ECO-TOURISM 

Management 
Strategy 

Management Actions Priority Legislation Operational Objectives/ Indicators 
Work Plan 

Timing Responsibility 

Manage visitor 
facilities (if 
Ezemvelo 

designated as 
EAF) 

Control access 1 

NEMA: 
Protected Areas 

Act 

 Maintenance included in annual plan of 
operation for the Mpenjati NR 

 Increased visitor numbers 

 Recorded return visits 

 No recorded incidents 

 Number of complaints irt visitor facilities 

asap EMA / Ezemvelo   

Increase safety and security 
through policing 

1 ongoing 
EMA / Ezemvelo  / HCM / 

SAPS 

Ensure ongoing maintenance of 
visitor facilities by Ezemvelo  

1 ongoing EMA / Ezemvelo  

Market the 
Mpenjati 

Estuary as an 
eco-tourism 
destination 

Develop and distribute marketing 
material 

2 
NEMA: 

Protected Areas 
Act 

 Production of pamphlets, brochures, magazine 
articles; 

 Publicity on websites; 

 Increased visitor numbers; 
 

By mid 2013 
EMA / Ezemvelo  / HC 

Tourism 

Motivate for national road agencies 
to erect appropriate road signage 

2 
NEMA: 

Protected Areas 
Act 

By mid 2013 
EMA / EAF/ Ezemvelo  / 

HC Tourism 

Improve eco-
tourism related 
opportunities 

for HD 
communities 

Identify opportunities whereby HD 
communities can benefit 

1 
NEMA: 

Protected Areas 
Act / ICM Act 

 Increased job creation; 

 Increased  HDI engagement; 

 Local community employment opportunities 

By end 2013 
EMA / Ezemvelo  / DEA / 

EPWP / HCM 

Source funding and implement 
these opportunities 

1 By mid 2014 
EMA / Ezemvelo  / DEA / 
CoastCare / EPWP / HCM 
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Enable 
sustainable 
ecotourism 
opportunities  

Enable appropriate ecotourism 
ventures that are dependent on the 

Mpenjati NR 
3 

Best practise 

 Increased job creation 

 Increased employment opportunities 

 Consistency with regional ecotourism plans 

2015 -ongoing 
EMA / EAF/ Ezemvelo  / 

HC Tourism /  UDM Integrate tourism activities with 
tourism strategies and plans for the 

region 
3 2015 

* HD = Historically Disadvantaged; HDI=Historically Disadvantage Individuals 

7.6. Key Result Area 6: Enhance Public Awareness and Education  

Raised public appreciation in terms of the value of the Mpenjati Estuary, the environmental goods and services it provides, the development of compliance 
management rules and regulations necessary to protect its resources, make this is a crucial Key Result Area.  The effective management of the Mpenjati Estuary rests 
on stakeholder and community involvement as it is human activities that need to be managed to preserve the condition of the system.  The surrounding community 
and visitors need to be engaged through effective communication (pamphlets, newsletters, publicised reports). Importantly, municipal officials will also benefit from 
a similar awareness programme. Educational and compliance signage will also need to be provided at strategic points in the vicinity of the estuary.   

The Mpenjati Estuary plays a valuable role as an education facility and it should continue to do so through the promotion, maintenance and use of the Ezemvelo 
Education building within the Mpenjati Nature Reserve for use by schools and adult interest groups as part of environmental education programmes. These efforts 
must be sustained in the long term, through funding secured from the HCM and other sources.  

Research and monitoring forms the basis of increasing (and updating) our knowledge on the estuary and contributes to its effective management.  This knowledge 
will be disseminated through scientific publications and reports to various end users, ranging from schools and visitors to municipal officials and the greater scientific 
community. Most importantly, the classification of the Mpenjati Estuary as a water resource should be determined through discussions with the DWA toward 
protecting the ecological reserve for the system (i.e. the quality and quantity reserved to support ecosystem function).  

Monitoring of various components of the estuary should be undertaken and the results assessed to check the progress of these above said management actions 
(detailed in Section 9 below). The estuary is used on an annual basis as part of a research course offered by the University of KwaZulu-Natal. The opportunity exists to 
develop an agreement with the university that samples and measurements are collected in a scientifically-sound manner to yield reliable data for monitoring 
purposes, and that these data are disseminated to Ezemvelo for their records. 
 

Table 10: Management Action Plan related to KRA 6 – Enhance Awareness & Education 

ENHANCE AWARENESS AND EDUCATION 

Management 
Strategy 

Management Actions Priority Legislation Indicators 
Work Plan 

Timing Responsibility 

Increase 
awareness 

 

Develop and implement public 
awareness programme 

1 

ICM Act (2008), 
MLRA (1998) 

 Effective distribution of informative material 
(pamphlets, newsletters etc); 

 Knowledgeable stakeholders; 

 Awareness programme established; 

 Records of engagement; 

 Educational signage installed 

2012- 
ongoing 

EMA / EAF  
 

Provide input into the Municipal / 
Provincial awareness programme 

(when developed) 
1 

2012- 
ongoing 

EMA / EAF  
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Maximise 
education 

Promote and maintain educational 
facility at the Mpenjati NR 

2 
ICM Act (2008), 
Protected Areas 

Act, MLRA 
1998) 

 A functional educational centre; 

 Increased footfall through the centre. 

Mid 2013 EMA / EAF 

Develop environmental education 
programmes for school goers, 

university students, adult interest 
groups 

2 Mid 2013 EMA / EAF 

Undertake 
research & 
monitoring 

Establish comprehensive 
monitoring programme (fauna, flora, 

bacterial, physico-chemical) 
1 

  Research projects and publications; 

 Specific biophysical indicators identified; 

 Monitoring data produced; 

 Monitoring reports; 

 Production of an annual report cards; 

 Completion of a provisional health assessment; 

 Active research network. 

2012 –  
ongoing 

 
EMA / EAF /  

Ezemvelo  / DEA 
 

Engage research institutions 
(including international) to increase 

scientific knowledge 
2 

MLRA (1998), 
NWA (1998), 

ICM  Act (2008),  
NEMBA (2004) 

2012- 
2015 

 
EMA / EAF /  

Ezemvelo  / UKZN 
 

Investigate carrying capacity (irt 
resource use, visitor numbers) 

3 2014 

 
EMA / EAF /  

Ezemvelo  / DEA 
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8. IMPLEMENTATION 

8.1. Overview 

It is essential that this EMP is also regarded as an implementation plan, and that its implementation addresses the required resources (both human and financial) and 
proposes a phased implementation approach that incorporates capacity building at the local level over a five year period. Ways of empowering Historically 
Disadvantaged Individuals (HDIs) with regards to the local management of the Mpenjati Estuary must also be explored and implemented. 

The successful implementation of the Mpenjati EMP is dependent on: 

 The Mpenjati EAF: Responsible for facilitating the implementation of the action plans, fostering continuous stakeholder engagement and co-operative 
governance; 

 The proposed Mpenjati EMA / Ezemvelo KZN Wildlife: Responsible for effective management of the part of the estuary within the boundaries of the 
Mpenjati NR; 

 Government Departments: Responsible decision making, legislative support, including compliance, funding, research and monitoring as well as education 
and awareness; 

 The Hibiscus Coast Municipality: Responsible for effective management of the part of the estuary outside the boundaries of the Mpenjati NR; 

 The Ugu District Municipality: Responsible for estuary management co-ordination within the Ugu District; 

 The Community (Ratepayers’ Association, NGO’s, community groups, conservancies etc.): Providing feedback to their constituents and raising issues 
identified by their constituents; and 

 Surrounding Industry and Agriculture: Providing feedback to the owners, guilds and employees and raising issues identified by their constituents. 

In the context of the Mpenjati Estuary, it is recommended that the following institutions and interest groups are included in the proposed EAF: 

 Ezemvelo KZN Wildlife; 

 The National Department of Environmental Affairs (DEA) (Oceans & Coasts); 

 The National Department of Water Affairs (DWA) (Water Quality & Quantity and Catchment Management)(NWRI, Policy & Regulation); 

 The National Department of Agriculture, Forestry and Fisheries (DAFF) (Forestry & Natural Resources Management, Fisheries Management); 

 The Provincial Department of Agriculture, Environmental Affairs & Rural Development including representatives from the KZN Provincial Coastal 
Committee (KZN PCC): 

 Various departments of the Hibiscus Coast Municipality (HCM); 

 The Ugu District Municipality (UDM) including representatives from the Ugu Coastal Committee and Estuaries sub-committee (Ugu CC); 

 The Trafalgar and Palm Beach Rate Payers’ Association; 

 The Nzimakwe Traditional Authority; 

 Neighbouring and affected farms and industries, including Joymac (brick factory) and sawmill;  

 Non-governmental organisations (NGOs) (e.g. Trafalgar Conservation Group, WESSA, CoastWatch); and 

 Local Palm Beach and Trafalgar land-owners and residents.  

8.2. Proposed Mpenjati Estuary Management Authority 

At present the responsibility for managing estuaries at the national level lies with the national DEA in combination with DWA, who is responsible for catchment-
related issues and water quantity and quality requirements. However, a combination of other government agencies are indirectly involved via responsibilities 
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associated with legislation that regulates activities that may impact on the estuarine area and its resources (living and non-living) as well as the co-ordination of 
estuary management in KZN. These include the KZN DAEARD (NEMA, EIA regulations & Provincial Coastal Committee), the national DAFF, Ezemvelo KZN Wildlife 
(Conservation authority) as well as HCM (Integrated Development Plans and Spatial Development Frameworks) and Ugu District Municipality (Ugu Coastal Committee 
& Estuaries sub-committee).  All management actions detailed in the Management Action Plans need to be executed within the legal or policy frameworks that are 
described by these authorities and their respective Acts. Some may only be enforced by representatives from the relevant government agency, but others may be 
enforced by staff appointed in terms of regulations or by-laws developed in terms of Acts to operate on behalf of a specific authority.  

The national DEA have identified that the key to successful implementation of EMPs is the commitment of all spheres of government to the process. They have 
proposed that identified provincial lead authorities identify a priority list of key estuaries requiring both conservation and effective management, as part of the 
Provincial Coastal Management Programme proposed to be developed in terms of the ICM Act.  The capacity of affected municipalities will also need to be 
determined and reported to DEA where after DEA may then provide support, either technical or management support, depending on the importance of the estuary 
in meeting SAs biodiversity targets as well as their operational objectives.  The responsible authorities identified will however need to budget accordingly to develop 
and implement such plans. 

As highlighted above, the participation of all levels of government in the management of estuaries is important, but in the context of the Mpenjati EMP, Ezemvelo 
plays a significant role as the potential EMA as approximately half of the estuary falls within a protected area which is under their administration, and has been so for 
several decades. Ezemvelo continues to pay considerable attention to activities outside the reserve boundaries that jeopardise the biodiversity and functioning of the 
Mpenjati Estuary and the surrounding terrestrial habitats. The advisory committee for the Mpenjati NR itself will be instrumental in providing guidance with regards 
to biodiversity planning and conservation (according to the existing management plan for the NR), particularly if the protected area is to be extended to include the 
entire estuarine functional zone. The HCM’s environmental offices also have an important role to play in ensuring that the EMP is used to guide the SDF and 
ultimately be incorporated into the IDP, so that the objectives and the vision of the EMP are realised. Although the ICM Act provides the legal context for the 
development of the estuary management plan, it is the responsibility of the Municipality (if Ezemvelo is not appointed as the management authority) to ensure that it 
embraces the ideals of the EMP and fulfils its obligation to ensure its successful implementation via its SDF and IDP.  

For numerous reasons stated throughout this document, it would seem most feasible for Ezemvelo to be designated as the EMA, particularly in light of the 

prioritizing the expansion of the protected area. This would resolve much of the complexities relating to jurisdiction over the estuary, which in turn would lead to 

efficient institutional arrangements thereby ensuring appropriate and consistent management practices over the whole estuary.  

8.3. Proposed Mpenjati Estuary Advisory Forum 

As detailed throughout this EMP, co-operative governance is the keystone to the efficient and effective management of the Mpenjati Estuary.  The role of the 
proposed Mpenjati EAF, as per the ICM Act, is interpreted as being the hub which links all stakeholders and serves as the forum through which:  

1. Co-management and effective governance is facilitated; 
2. Funding for management of the estuary can be motivated; 
3. Relevant estuary-related issues are raised; and 
4. Reporting and feedback of any estuary-related issue is disseminated. 

 
More specifically, the Mpenjati EAF should be a conduit through which the following are initiated and facilitated:   

1. The promulgation and amending from time to time, of by-laws to enable the EAF to give effect to the estuary management plan objectives, particularly in 
terms of compliance management; 

2. The inclusion of relevant aspects of the EMP, particularly the EZP, into the SDF/LUMS of the Municipality; 
3. Assisting the agreed EMA in leveraging funding for the management of the estuary; and 
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4. Providing relevant input into the development of a Catchment Management Strategy. 
 
Proposed functions of the Mpenjati EAF are: 

1. Foster stakeholder involvement; 
2. Disseminate information to the various constituencies of the various organisations represented on the EAF; 
3. Provide support to the EMA in respect to the implementation of the EMP (eg. Support the EMA with the inclusion of the EMP into the IDP/SDF/LUMS); 
4. Promote environmental awareness and capacity building with regards to estuary issues; 
5. Promote co-operative governance amongst stakeholders; 
6. Solicit funding for the implementation of the EMP; 
7. Keep record of all meetings and decisions and correspondence; and 
8. Produce an annual report to go to all stakeholders. 

8.4. Resources and Responsibilities 

An appropriate budget and human resources are of fundamental importance for the implementation of this EMP and need to be identified EMA need to be budget 
accordingly for its implementation. In this instance, due to the nature of the system and the various authorities involved, it is proposed that all relevant authorities 
and key stakeholders should investigate ways of co-funding the implementation of this management plan.  Funding is likely to be sourced from government (e.g. DEA, 
DWA or DAEARD), non-government organisations (e.g. WWF, WESSA) and the private sector.  

A budget to initiate and implement the management plan over the next 5 years must be formulated as a matter of priority within the first six months following the 
adoption of this EMP. It is anticipated that the major portion of the budget will be for the implementation of the various Management Action Plans.  

9. MONITORING 

The collection and analysis of appropriate and reliable quantitative data is essential for the adaptive and sustainable management of estuaries. Monitoring is a mean 
of tracking the condition of the Mpenjati Estuary in response to management interventions as well as the progress in achieving the strategic objectives and the 
overall Vision for the system.  Monitoring should be practical and kept to the minimum set of essential indicators which will provide an overview of ecosystem health. 
The proposed indicators for the Mpenjati Estuary are grouped into five focal areas for monitoring purposes (Table 7 overleaf), namely: 

 Biological: Diversity and Abundance, Areal Coverage; 

 Exploitation of Living Resources: Macrocrustaceans and Fish;  

 Water Quality;  

 Water Quantity; and 

 Social/Cultural. 

For each focal area there is a list of components proposed to be monitored, the monitoring objective, frequency and location of sampling, personnel and monitoring 
methodologies.  

Monitoring should be conducted in alignment with the Methods for the Determination of the Ecological Water Reserve for Estuaries (DWA, 2010), thereby ensuring 
consistency in the manner in which field data are collected in estuaries throughout South Africa (Van Niekerk and Taljaard, 2007b) and in preparation for a reserve 
determination study for the Mpenjati Estuary. The result of each focal area should be reported to the EAF after each sampling period and an Annual Report card 
produced. A detailed Provisional Health Assessment and Social Survey should be conducted toward the end of the 5-year review period. The responsibility for 
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monitoring these components of the Mpenjati Estuary should be disseminated to the EMA (and Ezemvelo if not identified as the EMA) as well as the national lead 
agents, DWA and DEA. 

 

Table 11: Proposed monitoring programme for the Mpenjati Estuary  

Focal Areas and Indicators Monitoring Objective Frequency Location Staff Collection/Analytical Method 

Biological : Diversity and Abundance, Areal 
coverage 

 Macrophytes (reedswamp, other peripheral 
vegetation types, alien invasives) 

 Macrocrustaceans (sandprawns and crabs) 

 Fish (Ichthyofauna) 

 Birds (Avifauna) 

To determine changes in biota in 
response to management actions 

Once per annum 
(same season 
comparison) 
 

A minimum of one fixed 
sample site within each 
zone and mixed zones

7
, 

where applicable  
 

2 

As stipulated in the Methods for 
the Determination of  the 
Ecological Water Reserve for 
Estuaries  (DWA, 2010) 
 
Fixed photo monitoring/ aerial 
photography of macrophyte 
coverage 

Exploitation of living resources : Macro 
crustaceans, Fish, Ncema Reed and Thatch 
Grass 

 People inspected / Daily fishing permits issued 

 Levels of non-compliance 

To assess the level of exploitation 
of living resources to inform 
management actions 

Daily 
 

 Through-out system for 
fish 

 Sand banks for 
sandprawns  

 Reedswamp for Ncema 
Reed and Thatch grass 
harvesting 

2 
Patrol survey of the number of 
permits issued and non-
compliance 

Water Quality : 

 Essential physical parameters (salinity, 
temperature, dissolved oxygen, conductivity, 
depth, pH and turbidity/suspended solids) 

 Inorganic nutrients (phosphates, nitrates, 
ammonium etc) 

 Coliform bacteria (E.coli and total coliforms) 

To determine changes in water 
quality in response to 
management actions; 
 

Monthly 

A minimum of one fixed 
sample site within each 
zone and mixed zones, 

where applicable 
 

2 

According to laboratory 
specifications and/or as 
stipulated in the Methods for the 
Determination of  the Ecological 
Water Reserve for Estuaries  
(DWA, 2010) 
 

Water Quantity : 

 Water flow into the estuary 

 Depth of the estuary 

 To detect decreases in  volume 
of water reaching the estuary to 
inform management actions  

 To assess the sediment 
entering the system 

Continuous 

 Strategic location to be 
determined, most likely 
on an upright of the 
national road bridge 

 A minimum of two fixed 
points along the river 
channel 

1 

 Installation of a continuous 
flow gauging station; and 

 Review of new WULA and 
mining permit applications. 

Social/Cultural : 

 Perception of the estuary and the role it plays; 
and 

 Use of the estuary. 

 To assess the visual impact of 
management actions 

 To assess the types of user 
groups and level of consumptive 
and non-consumptive use 

 To determine the carrying 
capacity for various activities 

Twice; at the 
commencement of 
the EMP and toward 
the end of the 5 yr 
review period  
 
 

Through-out  system 2 

 A  verbal survey 
(documented) of the views of 
the users; and 

 Documentation of permits 
issued  (fishing permits), non-
compliance and popularity of 
various activities 

                                                                    
7
 As per the proposed Mpenjati Estuary Zonation Plan 
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10. EVALUATION 

The Mpenjati EMP must be reviewed every 5 years to ensure that objectives and targets are being achieved. This evaluation (and resultant implementation and 
continual review) should ultimately be the responsibility of the Mpenjati EMA supported by the Mpenjati EAF.  Ideally, technical working groups comprising experts in 
the following components should evaluate the efficiency of the EMP in the context of their field of expertise: 

 Conservation; 

 Social (and cultural issues); 

 Land-use and infrastructure; 

 Water quantity and quality (water supply/demand and waste); and 

Evaluation of the EMP is likely to be informed by current evaluation procedures used by Ezemvelo, should they be confirmed as the EMA, for its protected areas. It 
will involve revisiting the initial Situation Assessment to determine the progress or changes that have come about as a result of the EMP in terms of the objectives 
that were originally set as well as any changes in legislation or policies, and followed by revision or refinement of the objectives and where necessary, aspects of the 
management actions plans and/or monitoring protocols.  

10.1. Potential for future sand mining operations 

The purpose of an estuary management plan is to regulate activities within the estuarine environment towards the preservation of ecological 
functioning as well as sustainable utilisation of estuarine biodiversity. 

As documented in the Situation Assessment (SSI, 2012), the Mpenjati Estuary has been severely impacted by historical and more recent sand mining 
activities.  As such sand mining has become a long-standing contentious issue for the health and management of the system. While the exclusion of 
mining from the estuarine functional area is strongly advocated in this EMP (as the re-introduction of this activity would be in direct conflict with the 
vision for the estuary); it is critical that the implications of the possible approval of future sand mining are not ignored. This statement is in response to 
the application for a mining permit8 (KZN 30/5/1/3/2/10055MP) submitted in the portion of the estuary beyond the protected area and accepted on 
the 23 April 2012. Subsequent application for Environmental Authorisation9 for mining activities (DC21/0028/2012) has also been made. 

Should mining be approved and become an unfortunate reality, the Mpenjati EMP cannot remain rigid and unresponsive to such potential impact. The 
EMP may need to be re-evaluated to incorporate contingency action plans relating to active involvement of the EAF in the formulation of the mining 
environmental management plan, regular meetings with the applicant, and close monitoring of mining activities, particularly with respect to the well-
known detrimental impacts on riverine and estuarine environments. The EMA (Ezemvelo), and organisations such as WESSA, should become 
intimately involved in the management of mining activities. As possible mitigation measure that can be proposed is for aggregate prospectors/ sand 
miners to undertake a sediment budget analysis prior to any authorisations being issued, to evaluate the volume of sediment entering and exiting the 
estuary.  This will assist in the determination of the feasibility of proposed sand-winning, as well as determine the potential impacts on water quality. 
Pertinent legislation must be enforced and offenders held accountable for incidental damage to the estuary. Every effort should be made, and every 

                                                                    
8
 Background Information Document: Proposed Mining Permit for Sand Mining at Joymac Sand Sales site along the Impenjati River REF: KZN 30/5/1/3/2/10055MP. 2 May 2012. Enspire 

Environmental 
9
 Background Information Document: Proposed Sand Mining at Joymac Sand Sales site along the Mpenjati River REF: DC21/0028/2012. 6 August 2012, Enspire Environmental 
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avenue explored, to ensure that the poor and/or lack of rehabilitation by past operators is not repeated and that the management of the associated 
activities and impacts be prioritised.  

Ultimately, every effort must be made to uphold the abovementioned objectives and principles of this EMP and the national conservation priorities to 
protect the integrity of unique estuarine systems like the Mpenjati Estuary. 

11. RESEARCH 

 Benchmark conditions for water quality variables need to be established for inflowing river water and in estuary (at inception); 

 Investigate the mouth dynamics; 

 Determine the impacts of aquatic recreation activities on the estuary;   

 Undertake a comprehensive biological inventory; 

 Undertake a fishing survey; and 

 Undertake a social survey regarding the uses and perception of the estuary. 
 

Despite the conservation importance of the Mpenjati Estuary, knowledge regarding the various biotic and abiotic components of the system, and their integration 
and the functioning of the system as a whole, is still limited.  Recent research has focussed on aspects of phytoplankton, microphytobenthos and zooplankton 
communities and these in respect to trophic linkages (Kibirige 2002, Kibirige et al 2002, Perissinotto et al 2002, 2003, Kibirige and Perissinotto 2003a, 2003b, 
Anandraj et al 2007).  Research is currently being undertaken by the University of KwaZulu-Natal encompassing environmental (water physico-chemistry) and 
biological (plankton, benthic invertebrates and fish) sample collection towards holistic ecosystem analysis and predictive modelling. The limited availability of data, 
particularly relating to the Mpenjati Estuary as whole, warrants further scientific investigation and monitoring. Appropriate research projects to address these 
information gaps will be listed.  Knowledge gaps will need to be addressed through appropriate and management specific research projects. 

The Mpenjati EAF, which will be established as a result of this EMP, should approach tertiary and research institutions such as Universities, CSIR, SAIAB and the 
research division of Ezemvelo for assistance.  The following is a provisional list of potential research projects, identified during the first stakeholder meeting and 
information gathering workshop in October 2011, required to address the unknowns and to facilitate effective monitoring, and ultimately, management of the 
Mpenjati Estuary: 

 Undertake a formal Resource Directed Measures (RDM) study to estimate the freshwater requirements for the estuary, in terms of the Ecological Reserve; 

 Investigations for the accurate determination of river flow, input and extractions of the catchment and quality of water (nutrients, suspended solids and toxic 
substances i.e. pesticides, herbicides) entering the estuary; 

 Characterise in detail the nature of pollution in the Mpenjati Estuary; 

 Identify management options for the quality and quantity of WWTW discharge; 

 Investigate the influence of the current causeway design on water flow regimes, both from an ecological and social impact perspective; 

 Investigations with respect to estuary water levels and bathymetry; 

 Investigate the value of the saltmarsh as a refuge/nursery habitat for fish and birds; 

 Identify management options for increasing saltmarsh habitat; 

 The 1: 100 flood line level needs to be determined; 

 Determine the importance of sub-surface water input for the health of the river; 

 Quantitatively assess the impacts of current farming activities on the water quality and sediment yields in the estuary; 
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 Invertebrate survey (sandprawns and other benthos). Key elements should include densities, species diversity, recovery after disturbance (sand-winning), 
community structures before and during disturbance (potential recommencement of sand-winning), utilisation by birds, and larval settlement times and location 
along the tidal cross-section (avoid these areas at specific times); 

 Fish survey. Key elements include utilisation of the estuary by estuarine-dependent marine fish, populations and species diversity, fishing/collecting effort, CPUE, 
user dynamics, targeted fish species, catch composition, bait utilization in relation to existing regulations (waste), motivation for using resource, economic value 
of the fishery, and degree of compliance; 

 Determine the impacts of aquatic recreation activities on the estuary.  The social carrying capacity of the estuary needs to be determined so that Ezemvelo can 
make an informed decision about the numbers of users utilizing the system at any given time. Some data can be collected as part of the fishery survey, but some 
aspects such as sense of place and incidents of confrontation between all user groups will need to be addressed by a dedicated project; 

 Initiate monitoring programmes for estuarine biota, habitat alteration and loss, obstructions to flow (the effects of the causeway), and water abstraction in the 
catchment; 

 A social based project to determine the effectiveness of the education & awareness programme and the attitude toward the Estuary Management Plan and 
those management actions which will direct affected users, e.g. restrictions on developments and restricted access to specific areas needs to be conducted; and 

 A comparison between biodiversity and habitat health within the protected area compared to the outside the protected to determine the benefits associated 
with protected area status, and including a comparison following the extension of the Mpenjati NR, would make for an interesting academic research topic whilst 
providing useful data for reserve managers, the EMA, and the EAF.  
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