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COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

MANAGEMENT POLICY
FRAMEWORK

2.1 THE MANAGEMENT AUTHORITY

2.1.1.1 MANAGEMENT AUTHORITY

The institutional arrangement for DGR is explainadsection 1.2.2. It is recommended that the
DGRMA is assigned as Management Authority for ti@RDas required by the Protected Areas Act,
Act No 57 of 2003 (PAA). The application documenbmitted to the MEC / Minister when applying
for Protected Area status will describe the roles finctions of the DGRMA. The unique situation of
having multiple land owners with existing infragtture and management capacity and the
institutional structure is explained in section.2.2t is policy that the land owner’s own faciis and
capacities are used to operate the DGR as farsaiijmto save costs.

2.1.1.2 OUTSOURCING

It is also policy to keep a small core coordinatingnagement capacity and thus outsourcing most
services not available amongst participating lamchers, to keep the overhead costs and related
infrastructure costs such as administrative féeditand staff accommodation to a minimum. This
policy will also counter job losses for current doyees on private properties and stimulate
opportunities for local SMMEs.

2.1.1.3 SOURCES OF FUNDING

The main source of funding will be from visitorgdahgh charging levies. It is policy for the DGR not
to rely on income from game sales as the DGR ketbat ecological carrying capacity and will also
be carrying predators. It does however not ruletbatpossibility for the ad hoc sale of rare and
valuable surplus animals that need to be removdor breeding programmes. Land owners will be
responsible for financial short-falls.

2.1.1.4 BUDGETS

The DGRMA will annually prepare a budget indicatthg expected income and expenditures for the
forthcoming year and will table this budget to th®A members at an Annual General Meeting
(AGM). It is the aim of the DGRMA to balance incomdth expenditures through minimising
operational costs and charging an entrance/exitovi¢evy that will aim to achieve sustainable
financial self-sufficiency.
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2.1.2.1 OBJECTIVES

The primary objective regarding protected areaustat to have the DGR appropriately gazetted and
the DGRMA fully mandated by law to enforce the pigls, guidelines, rules and regulations of the
DGR,; so that the DGR and its natural resourcesdcoelprotected in terms of the PAA.

It is also an objective to comply with all legabitérements by applying for the appropriate rigints i
terms of all infrastructure developments, gamepiictions and operations.

2.1.2.2 STRUCTURE

The proposed legal structure of the DGR is sumradrés follows:

® The participating land owners within the DGR becamambers of the LOA as prescribed
by the LOA Constitution.

(i)  The members of the LOA elect the members of the BI@Ras prescribed by the
constitution of the LOA and thereby mandate the IM2Ro represent them in all matters
relating to the management of the DGR.

(i)  Each member of the LOA gives a power of attorneyhi® DGRMA to apply for the
declaration of the DGR as a Nature Reserve, toaeletdge the DGRMA as the duly
appointed management authority of the DGR in tesfrithe constitution and as prescribed
by the PAA and that the protected area status diisteeed against title once declared by
the MEC or the Minister.

(iv) The MEC or Minister appoints the DGRMA as the mamagnt authority of the DGR,
thereby vesting the powers and obligations for m@nagement of the DGR to the
DGRMA as provided for by the PAA.

(v)  The relevant departments within the Limpopo Proeiand the Gauteng Province enter
into an agreement regarding the joint responsjtitit the DGR.

2.1.2.3 RULES AND REGULATIONS

The Management Authority will after proclamationstrict and regulate activities through the
introduction of rules and regulations as provideddy the PAA. It is acknowledged that these rules
and regulations will:

® Be consistent with the PAA and the Management Riathe area;

(i) Bind all persons in the area, including visitonsga

(i)  May as a condition for entry provide for the impinsi of fines for breaches of the rules.

It is further recognised that no activities will bdowed that negatively affect the survival of any
species or significantly disrupt the integrity bétecological systems of the DGR.

2.1.2.4 LEGAL APPLICATION PROCEDURES

The following legal requirements have to be contpiidth:
(i)  Application for Game Introductions
(i)  Section 24G Application for Flood Gates

(iii) Tourism EIA’s

(iv)  Protected Area Application.
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Each of these is discussed below in more detail.

2.1.2.4.1 APPLICATION FOR GAME INTRODUCTIONS

Species applications were prepared as part of ohepehensive EMP and will be submitted as
Species EMP’s to the relevant provincial authaif@ DACE and LEDET).

2.1.2.4.2 SECTION S24G APPLICATION FOR FLOOD
GATES

Section S24G application (EIA) for flood gates wprepared as part of the comprehensive EMP and
will be submitted to the relevant provincial auities (GDACE and LEDET).

2.1.2.4.3 TOURISM EIA

Tourism scoping reports were prepared as partettdmprehensive EMP and will be submitted to
the relevant authorities for the tourism proposedtate land.

2.1.2.4.4 PROTECTED AREA APPLICATION

The DGR was initiated as part of the Dinokeng Ritpja Blue 1Q initiative (now under the auspices
of the DTE) established by the Gauteng Provinciav€&nment. The aim of the DGR is to promote
economic growth, job creation and poverty allewiatiby establishing a recognised ecotourism
destination that is ecologically and economicallgtainable.

The DGR is a collaborative effort between landownand other stakeholders, facilitated and
financially supported initially by the BIQ Projectsid now through the Dinokeng Trading Entity
(DTE). The DGR is managed by the Land Owners Asdswoti (LOA), through the DGR
Management Association (DGRMA), a Section 21 corgpan

A Comprehensive Environmental Management Plan (EfdP}he DGR was commissioned by the
Dinokeng Trading Entity. The completed EMP will igmmarised as a Management Plan to be used
by the DGRMA in the management of the DGR. The EWH also prepared for the purposes of
future applications for authorisations related® tonservation status of the DGR.

This comprehensive EMP forms the detailed backgidonthe application and will be submitted in
support of the application. LEDET have developgubkcy (12/6/P — Policy 1 of 2008) (the LEDET
Policy) with procedures and formats that combinéeith Whe SANBI Guidelines (2009) were used to
guide this application. In the absence of an apjat®p policy by GDARD, the same procedure
followed and application prepared for LEDET, wié lpdged with GDARD.

2.1.2.5 POSSIBLE CONSTRAINTS

The PAA sets certain restrictions on declaring assaNature Reserve with respect to land use. These
include:
(i)  Prospecting and mining
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(i) Land claims.

2.1.2.5.1 MINERAL RIGHTS

In the application for a nature reserve, the ME®Ik be made aware of current prospecting and
mining rights, so that the Minister can consulthaihe Cabinet member responsible for mining to
prescribe special conditions.

2.1.2.5.2 LAND CLAIMS

In the application for a nature reserve, the ME@il be made aware of current land claims, so that
the Minister can consult with the Cabinet membepoasible for land claims to prescribe special
conditions.

2.1.2.6 PROCEDURE FOR PROTECTED AREA
APPLICATION

2.1.2.6.1 RECOMMENDED APPROACH

To obtain Nature reserve status, it is recommeridatithe DGRMA applies to the MEC's of the
relevant Provincial Government Agencies (LEDET @MARD) for the proclamation of DGR as a
Nature Reserve in terms of the PAA. The uniquenésbe DGR in terms of its collaborative effort
and management regime should be considered.

The procedure and the content of the applicatiorewegotiated with GDARD and LEDET in a joint
meeting prior to final preparation of the applioati The fact that an existing nature reserve (Difho
private land as well as state land jointly form tpaf the proposed nature reserve needs to be
considered.

2.1.2.6.2 OWNER CONSENT

The LOA constitution should be included as parthaf application and the agreements between the
LOA and the individual land owners must be ava#aht proof of private land owner’'s consent. It
may, however, still be necessary for land ownersrti@r into an agreement directly with the MEC
(refer section 23 (3) of the PAA).

2.1.2.6.3 CONTENT OF APPLICATION AND
MANAGEMENT PLAN

The content of the application will be in accordamwth the requirements stipulated in the draft
policy (Policy for the Declaration of a Nature Resein Limpopo) and the SANBI Guidelines
(2009), as agreed during a joint meeting with #levant officials from GDARD and LEDET.

Although the PAA requires that the Management Rlaould be submitted within 12 months of the
assignment, the EMP will be submitted concurrenthwihe application to the MEC's. The
requirement to consult relevant municipalities, eottorgans of state, affected parties and local
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communities in the process of preparing the Managen®lan as well as considering Municipal
IDP’s, is deemed to be covered by the current m®ad developing the EMP from which the
Management Plan will eventually be compiled.

The major aspects required by the PAA and the LEP®BIicy that will be derived from the EMP
include the following:

@ The terms and conditions of any applicable biodikgmmanagement plan;
(i) A coordinated policy framework;
(iii) Such planning measures, controls and performartegiaras may be prescribed,;
(iv) The implementation of community-based natural resomanagement; and
(v) A zoning of the area indicating what activities malte place in different sections of the

area, and the conservation objectives of thos@sesct

Optional items that according to the PAA and thdER Policy may be included where relevant are
the following:

(i) Development of economic opportunities within anghaent to the protected area in terms
of the integrated development framework;
(i) Development of local management capacity and kniydeexchange;
(iii) Financial and other support to ensure effectiveiadtnation and implementation of the
co-management agreement; and
(iv) Any other relevant matter.

2.1.2.6.4 PROCEDURE

The application for having the DGR gazetted as midaReserve is governed by the PAA and is the
responsibility of the relevant MEC’s or the Ministen receipt of the formal application initiated b
the DGRMA. The PAA (Section 35. (1)) states that declaration of private land as a nature reserve
“may be initiated by either the Minister, or the RBr the owners of that land acting individually or
collectively”. Any request received by the Ministar an MEC from the owners of private land for
their land to be declared must be considered byMhester or MEC. As far as the DGRMA is
concerned, they merely have to initiate the protgspreparing the application and submitting it to
the relevant MEC's (GDACE and LEDET) in the reqgdiformat. The MECs may refer it to the
Department of Water and Environmental Affairs (DWEMased on the fact that State land is
involved. It is, however, important that the DGRNBconvinced that the members of the LOA are in
agreement that the DGR is proclaimed as a NatuseiiRe before the MECs commence with the
consultation process as prescribed by the PAA.&fber, a formal power of attorney will be obtained
from each participating land owner.

2.1.2.7 PUBLIC PARTICIPATION DURING APPLICATION
FOR PROTECTED AREA STATUS

2.1.2.7.1 HISTORIC CONSULTATION

The DGR has been in consultation with all governimstakeholders regarding the intended
establishment of the DGR as a protected area.cbmisultation includes the following stakeholders:
(i) National government agencies (DEAT, DED, DLA, Lar@aims Commissioner,
Department of Defence, Department of Roads and $ydkepartment of Transport, SA
National Roads Agency Ltd, Department of Water &ffand Forestry, DME, DPW).
(i)  Provincial government agencies (GDACE / GDARD, LEHDE
(i)  Local Authorities (Metsweding District MunicipalityNokeng tsa Taemane Local
Municipality).
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The relevant proof of engagement will be submitteghart of the application.

2.1.2.7.2 FUTURE CONSULTATION AND PUBLIC
PARTICIPATION

According to the PAA, the MEC’s “... may follow duconsultative process as may be appropriate in
the circumstances, but must-
@ Consult in accordance with the principles of coratige government as set out in chapter
3 of the Constitution-
a. The Minister and other national organs of statecéd by the proposed notice; and
b. The municipality in which the area concerned isatitd;

(i) Consult all provincial organs of state affectedaby proposed notice;

(iii) In the prescribed manner, consult any lawful oceuwith a right in land in any part of the
area affected; and

(iv) Follow a process of public participation in accarcawith section 33.”

The PAA further prescribes that the intention Bugsa notice has to be advertised in the Government
Gazette and two regional newspapers by the MEG\N&jmg written representations and or objections
within 60 days of publication in the Government &te.

Local communities may be allowed by the MEC to maikad representations and or objections if it is
deemed by the MEC that the proposed notice widlaftheir rights or interests.

The MEC will give due consideration to all represgions or objections received or presented before
publishing the relevant notice.

Where land owned by the State is included as dathe proposed Nature Reserve, the Minister
(DWEA) or MEC may make that declaration only witketconcurrence of the Cabinet Minister or
MEC responsible for that land or where such lankisl in trust by the State or an organ of State fo
a community or other beneficiary.
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2.2 PROTECTED AREA POLICY

FRAMEWORK & GUIDING
MANAGEMENT PRINCIPLES

The Objectives for the DGR provided below have i§icgmtly been extracted from the Dinokeng
Integrated Tourism Development Framework - Volume Binokeng Game Reserve Development
Framework, as well as the Dinokeng Game Reservealyiment Plan, 2007.

2.2.1.1 PRIMARY SOCIO-ECONOMIC OBJECTIVE

Unlike most public sector initiated game reservedional parks and other types of protected areas i
South Africa, the key objective or overall purposk the envisaged DGR should not be the
conservation of biodiversity. Rather the key ohjexor overall purpose of the Big Five DGR should
be as follows:

0) To contribute significantly to economic growth apdverty alleviation in the Gauteng
Province generally and the Dinokeng area specificahrough the stimulation of a
wildlife-based tourism industry.

(i)  To subscribe, subject to affordability and practie@plication, to the general principles
and goals of the Dinokeng Blue IQ Project (now urttie auspices of the DTE), more in
particular the promotion and betterment of humasowgces in the region by assisting in
the upliftment and education of the local commasitind the promotion thereof.

2.2.1.2 SECONDARY SUPPORT OBJECTIVES

Nevertheless, based on the axiom that sustainedorto growth is dependent on sustainable
resource utilisation, sustainable commercial dguaknt (in this case mainly tourism) and a
sustainable socio-political environment, the foliogvsuite of support objectives should underpin all
future development and management planning anceimmahtation:

()  Nature Conservation objective;

(i)  Tourism objective; and

(i) Empowerment of the Previously Disadvantaged.

It is important to regard all three of these sufeotives as being of similar importance for the

achievement of the area’s overall objective or psepas, in as much as the key objective is
dependent on them, they in turn are interdependedtreliant on each other for their individual

achievement.
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2.2.1.2.1 NATURE CONSERVATION OBJECTIVE

The objectives of the DGR with respect to natumeseovation comprise the following:

(i)

(ii)

(iii)

(iv)

v)

To maintain and enhance the “pristine African” agpance of the landscape and the
biodiversity in all its forms by, inter alia, coms@g the existing indigenous species,
reintroducing and sustainably managing all the kangild herbivore and predator species
that occurred historically in the area, and redugiremoving man-made visual
impairments and other forms of pollution of thedacape, including alien plants.

To promote the conservation and sustainable utibsaof fauna and flora on the land
owned by its Members and which area is known adDihekeng Game Reserve, and to
manage the area according to sound ecological fpies;

To promote and further, in whatever manner it magsider advisable, the common and
individual interests of its Members in regard t@ ttommercial optimisation, protection,
conservation and sustainable utilisation of faumal dlora within the DGR;

To manage the DGR always considering the minimtenference in the management and
activities which Members may conduct on their owopprties and the maximisation of
managing the DGR as an ecological unit; and

To work towards increasing the boundaries of theRDI@y either incorporating more land
adjacent to the DGR or by becoming part of a largeological unit or by merging with
other similar associations such as this Associatioby any other viable means.

2.2.1.2.2 TOURISM OBJECTIVE

Following on from the above, the tourism objectieéshe DGR are:

(i)

(ii)

(i)

(iv)

(v)

To provide tourists with outstanding game-viewingl ather nature based experiences
supported by a range of market compatible accomtimdaptions that will enhance the

visitor's experience further so that a thriving asastainable tourist industry is ultimately

established for the meaningful alleviation of payén the region.

To encourage tourism as a form of land-use withtrotled access to land on a basis to be
negotiated between tourism operators and individdaimbers;

To participate in a marketing campaign to promdie DGR as well as the commercial
activities to be conducted on the properties fogqmart of the DGR;

To create and implement a sustainable income géngranodel for the DGR and create
new employment opportunities for the communitigacaat to the DGR, through the
establishment, promotion and management of tousjsenations within the DGR; and

To develop and implement a detailed Business Rlaregard to the development of the
ecological objectives and the intended tourism cbjes of the DGR.
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2.2.1.2.3 EMPOWERMENT OBJECTIVE

The poverty empowerment objectives of the DGR are:

0] To maximise income streams, job creation, smalliness development, investment
opportunities, land redistribution and all other teatial benefits and opportunities to
local disadvantaged communities through sustainalbdeirism development, and
sustainable consumptive use of natural resourcesreviappropriate, by way of private
sector concessions, shareholding and investmerdnses, land redistribution schemes/
strategies and other appropriate contractual agreets with the private sector and local
communities.

(i)  To represent it's Members in dealings with govemimand organs of state, the
neighbouring community and the private sector andd all such things as may be in the
interests of the DGR; and

(i) To promote, support or ensure compliance with aegislation or other measures
affecting the DGR and in particular to obtain retg&ion or other official recognition of
the DGR as a protected area together with the DCGd&sinctive logo in terms of the
appropriate legislation.

The achievement of the empowerment objective vélstrongly dependent on how well the tourism
objective is achieved, which in turn will be depention how well the conservation objective is
achieved.

2.2.2.1 BIODIVERSITY MANAGEMENT
2.2.2.1.1 CONSERVATION OF FLORA AND FAUNA

A. GEOLOGY, TOPOGRAPHY AND SOILS

A.l) DESIRED STATE

The DGR endorses the fact that the soil is theshafstcosystem functioning and will strive to emsur
soil stability and productivity by combating all gsible threats that could have a negative effect on
soil stability especially along steep slopes andrainage lines (wetlands).

A.2) OBJECTIVES
The specific objectives that will be pursued toieeh the desired state include the following:

@ To ensure soil stability through the maintenancsufficient vegetative cover;
(i) To prevent and combat any soil erosion;
(iii) To rehabilitate existing cultivated land;
(iv) To conserve wetlands by prohibiting the developmehinfrastructure close to such
wetlands and to manage the occurrence of fire; and
(v) To ensure that no infrastructure development vélldcated on sensitive soils, through the

Protected Areas Act and Municipal Regulations.
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A.3) POLICY AND OPERATIONAL GUIDELINES

A.3.1) Soil erosion

Visible soil erosion is not common in the DGR. THhats not mean that no erosion occurs, but as a
result of the flat terrain, especially in the newhstern areas, gully erosion is very localised wad

only observed in mapping units 8, 9, 11 and 13.eSleeosion, mainly as a result of overgrazed
conditions and wind, is more subtle and was obskirvenapping units 10, 11, 12, 14 and 15.

The management plan should make provision for & bmthe number of game that should be carried
on these erosion sensitive areas. Removal of thetagon cover by overgrazing should be limited to
address the soil erosion problem. Physical strastuo address local gully erosion could be
considered.

A.3.2) Cultivated land
Areas where cultivation took place in the past &hdne rehabilitated to protect soil stability ard t
enhance the establishment of the indigenous vegetat

A.3.3) Wetlands

Soils that could be described as supporting a wetbeere encountered on mapping units 4, 8 and 9.
Protection of these wetlands is only possible \pithper management of the vegetation in terms of
overgrazing and fire.

A.3.4) Infrastructure development

It will be necessary to develop new infrastructarel also to maintain existing structures. Roads,
watering points, lodges, power lines and otherastfiucture that will be developed should take the
qualities and the distribution of the soils intonsmleration. Maintaining roads and lodges and the
collection of building material, should be consetércarefully. New roads for tourists will be
developed and old ones will have to be rehabilitakérebreak roads might also be necessary for fire
prevention and control. These structures should th& distribution and qualities of the geology and
soils into consideration.

A.3.5) Identification of management units
The natural components of a landscape include ti@m& in vegetation, soils, topography and
geology, function as ecological units. In considgrany management practise, the landscape should
be used as the basic management unit. For the DiSRecommended that the three main geological
units with its associated soils and vegetation khde used as basic management units. The
following landscapes are proposed:

@ The rhyolitic landscape;

(i) The granite landscape; and

(iii) The Karoo Sediment landscape.

B. VEGETATION

B.1) DESIRED STATE

The DGR will strive to maintain and promote naturagietation biodiversity in the area and to ensure
suitable and sustainable habitat and nutritionadapted fauna and not allowing overgrazing and
trampling with the associated decrease in soililgiabThese assets will be exposed to visitors
through a sustainable ecotourism venture.

B.2) OBJECTIVES
In order to achieve the desired state in relatioveigetation, the following objectives will be pues!:

@ To take cognisance of the natural relation and c@ason between geology, soils and
vegetation patterns and to use such units as mamageunits in the management of the
DGR;

(i) To control the unnatural increase in density oreachment of indigenous plant species;
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(iii) To control the establishment and spread of alient@pecies that occur in and around the
DGR;
(iv) To identify and protect all endangered plant spettiat occur on the DGR;
(V) To prevent overgrazing and trampling and the aasetiloss in soil stability and loss of
water through runoff;
(vi) To protect sensitive habitats such as wetlandsvaatdr catchments by not allowing any
infrastructure development close to such areas;
(vii) To implement a near-natural fire regime; and
(viii) To implement a broad vegetation monitoring programmensure adaptive management.

B.3) POLICY AND OPERATIONAL GUIDELINES

B.3.1) Identification of management units

The natural components of a landscape include ti@m& in vegetation, soils, topography and
geology, function as ecological units. In considgrany management practise, the landscape should
be used as the basic management unit. For the R@&Recommended that the three main geological
units with its associated soils and vegetation khde used as basic management units. The
following landscapes are proposed:

@ The rhyolitic landscape;
(ii) The granite landscape; and
(iii) The Karoo Sediment landscape.

B.3.2) Bush encroachment

Except for localised encroachmentAafacia tortilisand a few other plant species, bush encroachment
is not a serious issue in the DGR. The areas tlgtitrbe subject to bush encroachment and where
similar encroachment already occurs, is in themasstern parts of the DGR, on the Karoo Sediment
(Communities 10, 11, 12, 13 and 15).

The bush encroachment is mainly as a result ofgpaeing and the presence of the water channel in
the areasAcacia tortilustrees and shrubs have increased tremendously #leraghannel where leaks
are present. This encroachment cannot be contreligd natural or man-made fires and should be
addressed by means of mechanical and chemical dgethccautions approach should be adopted for
overgrazing of these areas.

B.3.3) Alien plant control

Alien and ornamental plants in gardens and aroesalences were not included in the survey, but
should be addressed as an issue in the managetaentegpecially if species occur that spread
aggressively.

For the remainder of the area, the occurrenceieh gllants is localised, but occur almost over the
entire DGR. Infestation is at an initial stage ahduld be addressed as a matter of urgency to avoid
future major operations and costs. Mechanical, atenmand biological methods could be used
individually or in combination. Monitoring of thggeead of alien plants should be conducted.

B.3.4) Management of rare and endangered plant species

The detail of the survey was not sufficient enoughidentify all the red data species. Out of
experience, a list of red data species that cagxpected to occur on the DGR, was compiled and is
provided inAnnexure 1L Management should familiarise themselves withgecies and be on the
lookout for them during monitoring actions, devetamt of infrastructure and implementation of a
fire programme.

B.3.5) Overgrazing and carrying capacity
The data that was collected for each plant commmanagement unit) is sufficient to determine the
carrying capacity for each plant community andefene also for the entire DGR.
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Overgrazed conditions were mostly encounteredérbtittomlands on granite and in areas underlain
by shales of the Karoo System (Communities 8, 9,110 12, 13 and 15). As these are the areas
where palatable grasses occur and permanent vgatemailable, it can be expected that overgrazing
will take place. In a free ranging game reserveratibe game will move to areas of their choice,

stocking rates should be based on the carryingcitspa preferred areas to prevent overgrazing.

B.3.6) Infrastructure development

Decisions on the development of infrastructurestwise the DGR like roads, watering points, lodges,
power lines and construction of fences, should thkedistribution and occurrence of vegetation and
soils into consideration. Sensitive areas and azeataining red data species should be avoided and
care should be taken not to create nick-pointéutire erosion.

B.3.7) Fire management
The qualities and distribution of the differentdanapes form the basis for drafting a fire manageme
plan for the DGR.

B.3.8) Wetlands

Areas that could be described as wetlands aremirisa few of the plant communities (management
units), notably Communities 4, 8 and 9. As thesmasrform part of larger units, special attention
should be given to their conservation.

B.3.9) Monitoring programme

The plant communities (management units) shouloh fire basis for a broad based monitoring plan
for the natural vegetation. Monitoring plots shobklestablished in each unit and should be surveyed
on a regular basis. Assistance could be providédctte these monitoring sites and also to deaide o
appropriate methods that could be used.

C. WATER MANAGEMENT

C.1) DESIRED STATE

The DGR will strive to manage the water resourcesuch a way that maximum water yield is
maintained and that existing artificial water s@asrawvill not interfere with the natural ecological
processes such as game movement, local overgraizéhgoil stability.

C.2) OBJECTIVES
The following objectives will be pursued in orderéachieve the desired state:

(i) To acknowledge the role that water plays as medarmthe transportation of nutrients to
where it is needed,;
(i) To prevent increased runoff by ensuring suffic\eegetative cover;
(iii) To take notice that the Pienaars River is a regdlawver and that any water management
should be adapted to this fact;
(iv) To manage artificial water provision with the lacage as basis;
(v) To create artificial watering points in areas tisahot sensitive in terms of soil stability
and vegetation cover;
(vi) To provide artificial water in a form that is actaipe to the game;
(vii) To close down artificial watering points that isvalusly located in unacceptable areas;
and
(viii) To close down unused canals and to cover functicanadls.

C.3) POLICY AND OPERATIONAL GUIDELINES
The sections to follow set out the policies anddglines applicable to the implementation of the
water resource management plan for the DGR.
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C.3.1) Policies

The responsible authority

To be able to implement the water resource managephen, it is essential that an authority should
be identified that will take the responsibility aaccountability for the plan in collaboration wither
relevant Authorities. In some instances, the imgletation of the water resources management plan
will have to be undertaken in collaboration with BY¥A/

Overall ecological management objectives

The water resource management plan cannot besktkliere without input of the overall ecological
management objectives as determined by the DGRMeh sear, in accordance with adaptive
management principles, as it could result in cotiflg objectives, policies and guidelines. Guidedin

for the resource management plan should be sutjéatehange pending the finalisation of the said
objectives by the DGRMA on an annual basis. Thesnesource management plan presented here,
therefore, includes different options that couldelpgployed with regard to the management of water
resources, the options chosen by the DGRMA beingemigent on the selected management
objectives.

Water resource management units

One of the principles of water resource managerneehat it should be based on the landscape
attributes like geology, topography soils and vagen. In the soil and vegetation surveys of the

DGR, it was concluded that the three main geoldgioeas present in the DGR, be used as units for
the purpose of ecological management.

For the implementation of the water resource mamagé the same management units are proposed:
@ The rhyolite landscape

(ii) The granite landscape

(iii) The Karoo Sediment landscape (see Map 1 - Geology)

Taking the overall ecological management objectivege consideration, the water management
objectives for each management unit must be deteani

Water resource management objectives

Although there should be an overall objective for management of the water resources in the DGR,
which will correspond with the overall ecologicahnmagement objectives, it is essential that specific
objectives be determined for each management oditteat the implementation of strategies to meet
those objectives be regulated by appropriate guiell In the absence of the overall ecological

management objectives, management options wereajedehat should be finalised at a later stage.

a. The rhyolite landscape

The rhyolite landscape is characterised by an atitigl land form with broadleaved vegetation on
sandy soils on the crests and wide open grasstatie: ibottomlands and streambeds. Natural water is
restricted to seasonal spruits with an availabiitypetween 60 and 80 percent of the year. Ardfici
water is restricted to a few small dams in the Bodlout Spruit. Only one windmill that does not
function occurs.

As the area is currently under-grazed, two manageogions could be considered. First is to supply
artificial water in the area to attract game frotinewv overgrazed areas for certain periods. The form
which the artificial water should be supplied mbset such that it can be opened and closed when
appropriate. The selection of the sites must berdowy to accepted guidelines mentioned below.

The second option could be to utilise the areagéone that prefers tall grass veld like roan andesab

antelope and even white rhino. In such a case,rtificial water should be considered and the
emphasis should be in managing the wetlands iar to ensure available natural water through the
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year. Presence of high-density game species shatilde encouraged. Accepting that roan and sable
will not be introduced into the DGR as free-roamgagne, this option may be less viable.

b. The Granite landscape

The granite landscape is characterised by an utimmltopography with well-defined crests and
bottomlands. Natural water is present in the sprioit 60 percent of the year. A few small dams and
windmills occur in the bottomlands and spruits bk tarea. The bottomlands are sometimes
overgrazed and soil erosion occurs locally.

Depending on the wildlife management objectivedlierarea, no additional artificial water should be
provided in the area and if necessary, the exiddirificial watering points should be closed. The
well-dispersed natural watering points are suffiti® provide water for the game in the area.

Based on the focus of the DGR towards ecotourisdiyersity of species at low density is required
for game viewing. If this management option is @ted, a rotational water provision system with
existing artificial watering points could be coreield.

c. The Karoo Sediment landscape

The Karoo Sediment landscape is flat country witreet veld and is normally overgrazed. The
highest concentrations of game occur in this anshrething should be done to attract more game to
the area. The main canal stretches right thougimitldle of the area and the Pienaars River is en th
eastern boundary.

The first option is that no additional water shoble provided in the area and that the closure of
certain artificial watering points should commera® soon as possible. Actions must include the
covering of the main canal, the sealing of the daakthe canal and maintenance of the dense riparia
vegetation along the Pienaars River to ensure dhate will not drink there. Unused canals as

indicated on Map 9 (Hydrology) must be filled upthwsoil and rehabilitated. The two quarries that

are replenished with water from the canal must lamaged and opened and closed on a rotational
basis.

The second option is to remove some of the adifigiatering points and to manage the remainder in
such a way that game can be forced out of the layedosing the water and attracting the game to
other areas in the DGR where water and green gréziavailable like in the Rhyolite landscape.

Water resource protection
The protection of the natural water resources ef@IGR must be the main objective. To meet this
objective, the following actions should be taken:
a. Wetlands
(i)  No structures or constructions will be allowed elohan 100 meters from a wetland.
(i) If possible, wetland should be separated from adjaareas and should receive special
management in terms of fire, utilization, pollutiand water conservation.

b. Alien plants
() Alien plants should be eradicated, because it ctaspeith the natural vegetation for
resources including the water resource.
(i)  Mechanical and chemical methods should be applighout risk to the indigenous
vegetation.
(i)  Co-operative programmes with other stakeholdersldhme investigated.

c. Overgrazing
() Overgrazing and increased runoff is the reasothibiggest loss of water.
(i) By ensuring a good and healthy grass cover, wéder Will be slowed down and that
will result in higher infiltration into the subsoil

221



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

(i)  Any practice that will result in the removal of thegetation cover should be terminated.

d. Fire
() Indiscriminate use of high intensity fires in theowg season of the year results in bare
areas for long periods with a lot of water loss ardeased runoff.
(i)  Fire management treatments should be selectedrthance water protection.

e. Erosion control
(i) The best control on sheet and gully erosion isoéeptive plant cover.
(i) If gully erosion already exists, structure to r@oldhe area such as weirs and gabions
should be constructed.
(i)  Such areas should be protected against grazingrand

f. Pollution
() Pollution of the water resource can be remote wraiy be local.
(i) Remote pollution of the water resources should &ekleéd through co-operative
strategies with neighbours and the State.
(i)  Local pollution should be managed by not allowiegerage to enter the watercourses.
(iv)  Limit proximity of developments to a watercourse.
(v) Initiate a water quality monitoring system.

Monitoring
A programme for the monitoring of the water reseust the DGR must be implemented. This should

include water quantity and quality as well as thi@uence of artificial and natural water provision
the vegetation.

C.3.2) Guidelines
When implementing the water resource management fiia following guidelines should be adhered
to.

Opening of new atrtificial watering points
Guidelines involved in opening a new watering pairg:
a. Location:
() New artificial watering points should not be loghtsn soils sensitive to erosion.
(i) It should not be located in areas where naturaémditi not occur in the past.
(i) Sweet veld areas must be avoided.
(iv)  Rather stabilise existing natural watering points.
(v) The topography must be considered (not on ste@es)o

b. Density
() Watering points must not be too close to each other
(i)  Distance between watering points will depend onhidigitat and game species involved.
(i)  Watering points should be manageable (close ana)ope

C. Form
() The form in which the water is provided must shé preferred game species.
(i) Large open expanses of water are alien to thistzape.
(i)  No large dams will be allowed.
(iv) Riparian vegetation should not be removed to creatatering point.
(v) No dams will be allowed in wetlands.

222



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

Closing of artificial watering points
Guidelines involved in closing existing wateringrgare:
a. Windmills
() When closing down windmills the structure must emoved and the borehole must be
sealed.
(i)  Troughs and reservoirs must be removed.
(i)  The area must be rehabilitated.

b. Dams
() The removal of existing stabilised dams is not necended.
(i)  Small dams that pose a threat to the ecology meiselmoved completely and the area
must be rehabilitated.
(i) Dams in wetlands and vleis must be removed.

C. Canals
() Main canals must be covered.
(i) Leaks from the canal must be repaired.
(i)  Unused canals must be filled up with soil and rdhated.
(iv) Bush encroachment along canals must be managed.

D. FIRE MANAGEMENT

D.1) DESIRED STATE

The DGR accepts fire as a natural phenomenon inméiatenance of vegetation composition and
structure. In managing the vegetation a near-niatwearegime will be applied in such a way that
neighbouring areas will not be negatively affected.

D.2) OBJECTIVES
In order to achieve the desired state for fire mganzent in the DGR, the following objectives will be
pursued:
(i) Toimplement a near-natural fire regime in the ng@naent of the vegetation;
(i) ~ To use landscapes as management units in the aigpiof a fire programme;
(i)  To set clear objectives for each landscape;
(iv)  To protect sensitive plant communities such asames and riparian vegetation from severe
fires;
(v)  To involve neighbouring areas in the applicatioradfre policy and to ensure that they are
not negatively affected; and
(vij  Toimplement a fire monitoring programme to ensgaptive management.

D.3) POLICY AND OPERATIONAL GUIDELINES

D.3.1) Veldfire Management Plan for the DGR

After considering the advantages and constrainfyefis a management tool, the directives for fire
legislation and prevention and the principles imredl, a long-term veldfire management plan for the
DGR can be developed. The fire management plandeslthe following components:

The responsible authority

To be able to implement the fire management plais, @ssential that an authority be identified that
will take the responsibility and accountability fire plan. That may be a person or a committee
appointed by the DGRMA, or could even be undertaikethe DGRMA itself. For convenience, the
appointed authority will be referred to as “The Comtee” in further discussion of the fire
management plan.
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The DGR Fire Protection Association (FPA) shouldiblved in the process. No such association
has been established in the DGR as yet and ic@mmended that the DGRMA should apply as a
FPA.

Fire management units

Because different vegetation communities reacemgfitly to fire, each community should be treated
separately. Due to the size and geographical loligian of the plant communities in the DGR, it is
impossible to use them as management units for fire

It is, therefore, recommended that plant commusitveh comparable attributes be combined to form
landscapes that should form the basic managemdstfanfire. Analysis of the plant communities of
the DGR showed that communities that occur on fipegeological formations have enough
similarities to combine them into landscapes thiltserve as management units for fire, but also fo
other management considerations like, water prowmjsiutilisation, etc. The following three
managements units are recommended (see geolodsy amdi vegetation descriptions and associated
maps — Maps 1, 2 and 8):

(i)  The rhyolite landscape in the southeast of the PG&nmunities 1, 2 and 3);

(i) ~ The granite landscape in the central parts of tB&RDPCommunities 5, 6, 7 and 8); and

(iii) The Karoo Sediment landscape in the western, meettern and north-eastern DGR

(communities 10, 11, 12, 13, 14 and 15).

Due to their sensitivity, communities 4 (Rhyolifloodplains and riparian vegetation complex) and 9
(Floodplain and riparian vegetation complex on deaand Karoo Sediments) should be excluded
from any fire management treatments.

Fire management objectives for each management unit

Fire management objectives should be determine@doh of the three management units that will
correspond with other management objectives foatkas. The fire objective should compliment, for
example, the ecotourism objective, game utilisatibjective, artificial water provision objectiveagce
According to the vegetation structure and compasivf the three proposed management units, the
following fire management objectives could be folaed:

a. The rhyolite landscape

The communities that occur in this landscape doshoiv signs of serious bush encroachment, but
some areas tend to become dominated by Incregsasd species that indicates that the veld is under
utilised. Where the veld is sweeter (CommunitytBgre is almost no bush encroachment. The fire
objective for this landscape should be to removeibnad grass material on an irregular basis

(approximately every 3 years) to stimulate utiisatby game. This could be achieved through a cool
fire after the first rains in spring and with a lflead of between 3,000 and 4,000 kg/ha. The fire
should be applied on a day when the temperatuseder 20°C with moderate wind and a relative

humidity of below 50 percent. By following this appch, game will be attracted from other areas in
the DGR where permanent overgrazing occurs.

b. The granite landscape

The granite landscape varies from a tall tree savg@ommunity 6) to a more closed, high shrubveld
(Community 5). The communities of the landscapehalle a small potential of bush encroachment
and overgrazing, especially in the bottomlands. fiieeobjective will be to accumulate enough fuel
to sustain an irregular hot fire to combat locaslbencroachment, but not to stimulate overgrazing.
This could be achieved through a low frequency \(erg 5 years), hot fire before the first rain in
spring and with a fuel load of between 3,000 afd@dkg/ha. Day temperatures of above 20°C and a
relative humidity of below 50 percent will ensuhe trequired results.
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c. The Karoo Sediment landscape

The Karoo Sediment landscape is characterised diypfhins with sweet veld, which is usually
overgrazed and results in local areas of bush anbroent. Due to the sweet nature of the grazing in
these areas, the game will always concentrate dwedethe situation is further influenced by the
availability of permanent water in both the PiesaRiver and the channel that runs through the area.
The fire objective for this landscape will be totarct the area against accidental fires and oifbyval
natural fires that will occur most probably at aywew frequency (+ every 10 years) in above normal
rainfall years. Bush encroachment along the chasimalild be removed by chemical and mechanical
means.

Sensitive plant communities

Sensitive plant communities in the DGR are usuadlgociated with the rivers and streams. Although
the riparian forest on the granitic and Karoo Sexfitrareas (Community 9) is sensitive, it is usually
not subjected to fire, because the grass fuel ivadry low (naturally or overgrazed). The vieiase
(wetlands) are, however, subjected to fire and shba protected by firebreaks or by reducing the
fuel load of the area during short dry periodshia tainy season with an out of season burn.

The vleis in the rhyolitic area (Community 4) amrwsensitive wetlands and are usually covered with
a dense grass layer. These areas should alsoabedtseparately from the fire management policy of
the surrounding areas. This could be done by mehfieebreaks or out of season removal of grass
fuel by means of cool fires.

Fire prevention and control measures

To be able to implement a fire management plann#eessary precautionary measures should be in
place. These measures are prescribed in the NBWeitthand Forest Fire Act (1998), but site specifi
measures should also be included. “The Committé#ieoDGR should take the responsibility to:

() Establish a Fire Protection Association for the DGRcluding its stakeholders and
neighbours. Appoint fire control officers and congemeetings for exchange of information
and take control.

(i)~ Ensure that there are firebreaks established orpéhieneter of the DGR, around lodges,
private property and any other structures. Thédfeeks could be graded, burnt or slashed.

(iii) Separate the above proposed three landscapesithbe wsed as fire management units by
means of firebreaks and also subdivide the unitssmaller blocks for the implementation of
the fire management plan. Use should be made sfiegiroads, but if new firebreaks have to
be constructed care should be taken not to positiagainst steep slopes, sensitive soils or
ecotones.

(iv)  Purchase the necessary fire fighting equipmentagpoint and train staff to execute the fire
management plan.

(v)  Familiarise them self with the contents of fire danratings for the area.

(vi)  Use existing private Working on Fire services tmbat unscheduled fires.

Fire objectives for the current year

Based on the management objectives for each lapelschmatic data and the available information

from the monitoring programme, “The Committee” mdstide what percentage and which blocks
will be scheduled for burning in each fire managemeit every year. These blocks must then be
inspected and a final list of areas to be burnedl $ekason must be compiled. Protection of sensitive
areas should be reviewed every year.

Flexibility in the implementation of the fire management plan

The DGR is surrounded with neighbours with différéarms of land use. It can be expected that
accidental fires will enter the DGR from time tmé&. These fires must be restricted to the smallest
area possible, by actively putting it out. The ar¢at burned should then be included in the
anticipated scheduled fires for that specific sea$iothe area that burned in accidental firestfo
season exceeds the area that was scheduled fgaheno further scheduled fires should be burnt.
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Fire monitoring programme

“The Committee” must ensure that all informatiorgasling fire in the DGR be collected and
analysed. Such information should include, amoongstrs, the areas burnt, size of the burn, date of
the fire, what caused the fire, climatic conditioeect of the fire, actions taken, etc. This dstauld

be used to facilitate the implementation of the firanagement plan in successive years.

Review the fire management plan

The fire management plan, like any other managerpéart, is not cast in concrete. As more
information becomes available, “The Committee” nmasiew and adapt the fire management plan to
ensure that the stated objectives are reachedfifBhmanagement plan must be reviewed every five
years.

D.3.2) Procedure for Implementing the Fire Management Plan

With the fire management plan in place, it becorties responsibility of “The Committee” to
implement the plan. The fire management plan ferDIBR is complex and, therefore, a step-by-step
procedure for every year, with all the differenti@as involved in the execution of the plan, is
provided.

Step 1: Convene a meeting of “The Committee” tlratrdsponsible for implementing the fire
management plan.

Step 2: Decide on the objectives of fire for theryéhis must be done for the DGR as a whole,
each landscape and also for sensitive areas.

Step 3: Based on the objectives, climatic conditiamd monitoring data, schedule the different
blocks for burning.

Step 4: Do an inspection of the scheduled bloatotdirm that it is suitable for a fire.
Step 5: Draw up a final list of blocks scheduledddurn.

Step 6: Decide on protection and/or preferentiehtiment of sensitive areas (Wetlands, riparian
vegetation, etc.).

Step 7:  Prepare fire prevention structures antréaks, check equipment and train the staff.
Step 8: Combat any accidental fires.

Step 9: Incorporate accidental fires in the progrnenand adapt scheduled blocks.

Step 10: Choose appropriate day or days for applyia fire. Take cognisance of fire danger ratings.
Step 11: Inform the members of the FPA and neighbofithe intention to burn with dates.

Step 12: Select appropriate methods to be useld,auignition method, type of fire, time of day and
ambient climatic conditions, on site. The selec8bould ensure that the objectives are met.

Step 13: Ensure that all safety precautions arg(fiinebreaks, staff and equipment).
Step 14: Record environmental conditions beforenduand after the fire for monitoring purposes.

Step 15: Apply the fire.
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Step 16: Ensure that the area is safe before lgdliirning stumps, dung or still burning areas).
Step 17: Complete fire application register for fhanmg purposes.

Step 18: Report back to responsible authority.

E. GAME CARRYING CAPACITY

E.1) DESIRED STATE

The desired state with regard to carrying capasitthat a diverse range of native ungulates and
predators will be stocked in sufficient numberg thay are readily seen by visitors to the DGR.

E.2) OBJECTIVES

In order to achieve the desired state that animilide readily seen in the DGR, the diverse ungla
population of species suitable for the area wilktmecked and managed as close to ecological cgrryin
capacity as possible. The DGR will rigorously monithe system and apply adaptive management
(Bell, 1984; Walker, 1998) to maintain a dynamiaiéhrium in the system.

E.3) POLICY AND OPERATIONAL GUIDELINES

E.3.1) Policy

The policy is that South Africa ungulate specied tire suitable for the DGR will be stocked andhthe

their populations managed as close to ecologiaayiog capacity as possible in order to provide a
marketable game viewing experience for tourists. ths DGR has been subject to human and
domestic livestock impact, it will be acceptablattiextra-limital species e.g. impala, blesbok, blue
wildebeest and white rhino (Roberts, 1951; Sidri®66; du Plessis, 1969; Skinner & Chimimba,

2005 and Owen-Smith pers comm.) can be supporté®iDGR.

E.3.2) Guidelines
It is recommended that the DGRMA adopt the follagvabjective and guiding principles to underpin
the management of the DGR’s vegetation—wildlifeaipits and the recommended stocking rate.

Objectives
Within the constraints imposed by geology, soilsl aainfall, the habitats and wildlife populations

will be managed using “ Best Practices” to presenbmmercially viable “Big Five” product and at
the same time conserve populations of rare andité#med species. The management of rare and
threatened species, in particularly roan and safilelope, will be considered for intensive produrcti

in camps.

The guiding principles for wildlife management in e DGR will be as follows:
()  Adaptive Management will be essential to ensuré the objectives for vegetation and
wildlife populations on the DGR are achieved.

(i)  The management of wildlife populations on the DGR be to cost-effectively manage
viable populations of those species that are lgrijgligenous to the area, in such a way
that visitors will be able to enjoy a high quahyldlife experience and have an excellent
chance of seeing four of the “Big Five” over a 4fihvisit.

(i)  Limits of Acceptable Change must be establishedy ganeral level for all species, then at
a species specific level for those that can be-effsttively monitored and those that are
considered important to the DGR’s objectives. (Thisnot a part of the present
consultancy.)

(iv) Species composition — in order to provide high iyaliewing of predators, it will be
necessary to manage the prey populations closeological carrying capacity. (In doing
|
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(v)

(vi)

(vii)

(vii)

this, competition for grazing will mean that effotb retain populations of sable, roan and
tsessebe will be fruitless. Therefore these speaiesno longer considered as being
suitable for the DGR.)

In the EMP for black rhino, advice is given agaiggicking a breeding nucleus of this
species in the short term. The reasons are becdube limited population that can be
stocked, the risk of man induced mortality on tbhads and from poaching, and the fact
that black rhino will add very little to the “Bigi¥e” viewing experience.

Genetic diversity - in small populations, thereaisninor concern that a small gene pool
can result in inbreeding and loss of vigour. Thigdt considered critical in the population
sizes recommended for the DGR. With respect tdkéyespecies to be introduced in the
DGR, all the southern white rhino alive today stéwm the relict population of ten
animals in Zululand nearly 100 years ago. No cameavith loss of genetic diversity in
this species have ever been raised and one mushaghat it is not a problem yet.

In the case of elephant, the fact that a numbarmeélated bulls will be in the founder
introduction, together with the fact that it wiklat least 15 years before any bull is likely
to mate with its own daughter, means that any plartater for possible genetic issues at
present are premature. This should only be corsidehen the first female calves born in
the DGR are nearing puberty.

The Hluhluwe-Umfolozi lion population stemmed frane adult male and it was more
that than 25 years before it was brought underideregion that there could be a genetic
problem in that population. If the replacement gifrie male in the DGR is done with a
new unrelated male every six years, it will be mtiran adequate to avoid the loss of
genetic diversity.

Sustainable utilisation — an objective for the DiSEhat ‘Best Practices’ will be applied to
manage the DGR in the context of the national awional economic necessities. It is
important to the region, that only where animal ydapons can be utilised sustainably
without detracting from the experience of otherrsise the area, that this form of use is
practised. Once a sustainable balance betweentpre@md prey is achieved, there could
still be a few animals available for removal, whaduld take the form of hunting.

For practical purposes, there is no getting awaymfrconcepts of useable energy
production by vegetation and energy requirementshésbivores and predators. This
translates to biomass and numbers. In our viewa rlosed system such as the DGR,
monitoring and managing according to the concemaofying capacity is well within the

capability of the DGRMA and staff and is the mosagtical option to manage the
vegetation-wildlife balance at present.

The Principle of Adaptive Management

One cannot simply recommend a stocking rate, withecommending the principle by which this
stocking rate should be managed.

Ecosystem management is a complex and dynamic ggdbat is best achieved by using an adaptive
management system. The principle of ‘Adaptive Mamagnt' (Bell 1984, Walker 1998) is a
systematic approach where, based on present aaminftomplete knowledge of the operation of the
system, a clearly defined objective is chosen aadiost appropriate management is implemented to
achieve this objective. The management proceduredsrded and evaluated and the results are
monitored. Because the outcomes of managemenbaadways guaranteed, the results are evaluated
against the assumptions on which the managemenbasesd. Divergence from the expected results
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will provide knowledge that enables greater undeding of the system. Alternatively, the objective
may have to be reviewed or the management procetiaregged where appropriate.

Limits of Acceptable Change

The manner in which the management staff of the @Rt check whether they are on track with
their expectations in managing the ecosystem set@cosystem endpoints that reflect a desired. stat
To define this desired state, it is necessary tdimis within which this desired state shouldl fal
These are the ‘Limits of Acceptable Change’ (LACRhese reflect pre-agreed-on ‘worry levels’ or
‘Thresholds of Concern’ which, when exceeded (orfidently predicted are about to be exceeded)
become the impetus for consideration of manageraetibon (Rogers & Biggs 1999). They also
represent targets to which management must airettonr before the action taken is considered as
having been effective. In this way monitoring andnagement actions (and indeed research
supporting these) become sensibly and meanindfokgd to a common set of objectives.

As more understanding of the DGR is acquired, immi#d of acceptable change must be refined for
habitats, plant and wildlife species and the witthgéence of the DGR itself.

Managing for a high quality tourism product
To meet the expectations of any investors andahest market, the aim is that over a 48 hour gkrio
under normal conditions, visitors will have theldaling likelihood of seeing key species:

Elephant 100%
White rhino 100%
Lion 50%
Buffalo 50%
Leopard or Cheetah 10%
Hippo 100%

E.3.3) Species Composition

The species composition is that which is dictatg@vbat species already occur on the DGR and those
that the DGRMA propose to reintroduce. Little emgibahas been placed on gemsbok, mountain
reedbuck and springbok as these species are nditirey well, nor endemic to the area. A degree of

latitude is recommended in what ungulates shouldtbeked as strictly speaking, blue wildebeest,

white rhino and impala also did not occur in theaaof the DGR (Roberts, 1951; Sidney, 1966; du

Plessis, 1969; Skinner & Chimimba, 2005; Owen-Sméts comm 2009).

It is recommended that no effort is made to rethepopulations of gemsbok or springbok and it is
hoped that under predation and a greater levebwoipetition, these will eventually die out. Because
the blesbok population is well over 200 at presierg, felt that the species should be left in plags
happened in Suikerbosrand, it is expected thattahgeedation will control this population.

The nyala have been left as most of the populasi@onfined to the environs of a camp and under a
normal level of predation, nyala co-exist with biostk (Tello & van Gelder 1975, Anderson, 1976).

E.3.4) Carrying Capacity and Stocking Rate

The calculation of carrying capacity can be donseweral ways and some may be more refined than
others. What must be considered is that the measures from year to year depending on rainfall,
and that the measure must be regarded as a geidéih management refines as vegetation and
animal monitoring and the inputs of adaptive managyg are evaluated.
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What the Agricultural Research Council’s Range Barhge Unit has found to be the most practically
applicable measure is to use the Rainfall: Herl@vBromass model of Coe et al. (1976; Peel pers
comm.). For this reason, this method has been lused Using this method, the vegetation study and
map (Map 8) completed as part of this project du#schange the final biomass figure. The view is,
therefore, that any difference is only likely to lmethe proportion of feeding styles and species
composition. The order of magnitude of any chamgthése proportions will be virtually a cosmetic
one. It is recommended that management should Ktwibase species numbers within a particular
feeding style, depending on species availabilitgrkat forces and the impacts of predation.

The following broad range in carrying capacity@ésgmmended in Table 2.1 for the DGR, based on
the general equations (Coe et. al., 1979), usireyvarage annual rainfall of 630mm.

Table 2.1 The DGR ranie in Stockini; for DGR rate adetermined from Coe et al. i1976i

lower limit 2672 6
average 4285 9
upper limit 5858 13

Experience in the Lowveld indicates that the mqgirapriate carrying capacity range as calculated
by the Coe et al. (1976) method is probably cltsd¢ine maximum than to the average figure (M Peel,
pers. comm.). Taking this into account in the raobéined in Table 2.1, a carrying capacity of
5,858kg per km?, or 7.7ha per LSU is adopted. At fa per LSU, it is slightly higher than
Grossman’s (2005) estimate of 9 Ha per LSU. It gima overall ungulate density of 30 animals per
kmz,

The proposed stocking rate is illustrated in TaRlg. While the current size of the DGR is
approximately 18,500ha, the stocking rate providetable 2.2 is based on an assumed rounded area
of approximately 19,000ha. (Note: Due to roads, slamd other developments such as residential
buildings, etc., not all of the 18,500ha of the DGR support herbivores).

Table 2.2 Proposed Carrying Capacity and initial sbcking rate for DGR

Bulk grazers

White rhino 1727 86350 7.75 575.67 50 86350
Hippo 1321 19815 1.78 132.10 15 19815
Buffalo 495 99000 8.89 660.00 200 99000
Zebra 216 216000 19.40 1440.00 1000 216000
Waterbuck 205 41000 3.68 273.33 200 41000
41.51
Selective grazers
Blue wildebeest 180 180000 16.17 1200.00 1000 180000
Blesbok 61 18300 1.64 122.00 300 18300
Tsessebe 125 5000 0.45 33.33 40 5000
Hartebeest 120 18000 1.62 120.00 150 18000
Gemsbok 150 0 0.00 0.00 0 0
Warthog 30 7500 0.67 6.41 250 7500
Mtn reedbuck 23 0 0.00 0.00 0 0
20.55
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Mixed feeders
Elephant 3750 67500 6.06 450.00 18 67500
Eland 460 161000 14.46 1073.33 350 161000
Impala 41 65600 5.89 437.33 1600 65600
Ostrich 60 9000 0.81 60.00 150 9000
Springbok 30 0 0.00 0.00 0 0
Nyala 62 2480 0.22 16.53 40 0
27.44
Browsers
Black rhino 818 0 0.00 0.00 0 0
Giraffe 828 57960 5.21 386.40 70 57960
Kudu 140 56000 5.03 373.33 400 56000
Bushbuck 30 3000 0.27 20.00 100 3000
Total 1113505 10.50 7379.78 5933 0
Recommended Biomass 1113020

* Based on 5,858kg/km2 and an area of 19,000hachvbkcludes areas covered by roads and developments
where stock will not be accommodated.

F. DISEASE MANAGEMENT

F.1) DESIRED STATE

The desired state with respect to disease managesnhiat wildlife or other animal diseases willtno
be a limiting factor with regards to the animal pigpions in the DGR.

F.2) OBJECTIVES

The DGRMA will continuously monitor for possiblegsis of animal diseases in the DGR and will
immediately take all necessary steps to addresssaoly disease if detected amongst the DGR's
animal populations.

F.3) POLICY AND OPERATIONAL GUIDELINES

F.3.1) Disease Transmission Discussion on Species Basis

Standard operating procedures below should bewelfobefore animals are introduced on the DGR
or when surplus animals are caught on the DGR alddt@ outside properties.

a. Elephant

Wild elephant populations are not known to carry aiseases that could pose a threat to other
wildlife species in South Africa. However, they cact as a mechanical carrier that can introduce
external parasites like ticks to new areas. Cettiakhspecies could carry diseases that will pose a
threat to livestock like cattle. Heartwater andriclor disease are the two main diseases of concern,
which may be passively moved to new areas via thsjective tick hosts.

Elephant must be sprayed with a topical acaricidbeacapture site before introduction on the DGR,
which will kill external parasites. Additionally systemic drug (Cydectin or Dectomax) can be given
to control internal and external parasites. No wiegic tests for diseases are done.

b.  White rhinoceros
Potential diseases that could be transmitted mglwaated rhinoceros:
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() Wild rhinoceros populations are not known to cany diseases that could pose a threat to
other wildlife species in South Africa.

(i) Two tick born diseases namely heartwater inAhwlyommaspp tick and corridor disease in
certainRhipicephalusspp. ticks could under very rare conditions pas$gilbe translocated to
new areas. This is very unlikely and has never beeorded.

Precautionary steps to prevent diseases from beangported to new areas with translocated
rhinoceros:
(i) During the chemically immobilised period before tlamimal is loaded a thorough
examination of each rhinoceros must be conductedrnéirm that the animal is healthy.
(i) Every rhinoceros must be sprayed externally witheHfactive acaricide to kill all ticks. A
pour-on can also be administered on their baclkshsore that all ticks are killeinportant:
Triatix should never be used on rhinoceros as an@ade because it may cause ileus of the
gastro-intestinal tract.
(iii) No diagnostic tests for diseases are done.

C. Disease free buffalo

A very detailed protocol for the disease-free galbject and disease control precautions can be
obtained from the local state veterinariédo buffalo should be introduced or removed from the
property without being certified by the Onderstepb¥eterinary Institute as free from Foot-and-
mouth disease, Brucellosis, Bovine tuberculosis afrridor disease (Theileriosis). All four
diseases are notifiable diseases (See Annexure 3).

Potential diseases that could be transmitted mglbaated buffalo:

() Bovine tuberculosis is the most important dise&se must be tested when buffalos are
introduced on the DGR.

(i) Corridor diseaseTheileriosig is an endemic disease found in a large percemtilgeffalo
in Theileria infected areas. All animals and tramsprucks should be treated with an
effective acaricide at the capture site beforeatienals are introduced.

(i) Foot-and-mouth disease is endemic in buffalo inctireventional red line areas.

(iv) Brucellosis is an exotic disease found in buffaid aan act as a zoonosis.

(v) Heartwater Amblyommaspp. tick and corridor disease, in cer®ipicephalusspp. ticks
may carry corridor disease and heartwater passbyetyansporting buffalo.

Precautionary steps to prevent diseases from leingported to new areas with translocated buffalo:

(i) At capture topical acaricides must be sprayed tredouffalo. Pour-on dips are also used
to treat the buffalo for external parasites. Deewnor Cydectin are routinely given
systemically to treat internal and external paessit

(i) During capture blood must be taken for laboratests for Bovine tuberculosis, Foot-and-
mouth disease, Brucellosis and Corridor diseaseoparative Bovine tuberculosis skin
test must be done at capture. The skin test mustaze72 — 96 hours after capture.

(i) All buffalo captured must be quarantined until teet results are released by the state
veterinarian. When an animal in a group tests si@ps for Bovine tuberculosis then that
whole group is quarantined separately and the ipesanimal is slaughtered and a
thorough post mortem and laboratory examinatiomldae to confirm the presence or
absence of Bovine tuberculosis.

d. Hippopotamus

Hippopotamus is unknown for any disease transmisgiothe wild. During anthrax outbreaks
hippopotami must not be introduced from diseaseeasar Care must be taken to introduce
hippopotami from areas feeding on pastures infesiddbrucellosis.
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e. Zebra
Potential diseases that could be transmitted mgloaated zebra:
(i) African horse sickness and equine encephalositharévo main diseases which may be
carried by zebra and can be introduced to horses.
(i) Zebra can passively carry external parasiisigicephalusspp. andAmblyommaspp.)
that may have contagious diseases like heartwatecarridor disease.

Precautionary steps to prevent diseases from leingported to new areas with translocated zebra:
(i) Zebra should be treated for internal and exteraedgites at capture with topical acaricides
and pour-on and with systemic Dectomax or Cydettnportant: Triatix should never be
used on zebra as an acaricide because it may ibaws®f the gastro-intestinal tract.

f. Rare and endangered antelope
Rare and endangered antelope like tsessebe, reelo@nand sable antelope is expensive and will
require special quarantine procedures or diagntetting depending from their origin.

Potential diseases that could be transmitted mgloaated rare and endangered species:

() Foot-and-mouth disease may be transmitted to atpecies if the animals are from
diseased areas.

(i) Oestrid fly larva can be carried by these antekpexies.

(iif) Bovine tuberculosis can be present in these argedppcies but have not been recorded in
any of them to date.

(iv) Theileria species could be transmitted by thesel@p¢ species but it is not certain what
significance this may have.

(v) External parasitesRhipicephalusspp andAmblyommaspp) carrying infectious diseases
like heartwater and corridor disease may passibelytransported to the nature reserve
with these species.

Precautionary steps to prevent diseases from leingported to new areas with translocated rare and
endangered species:

() All antelope must be treated with external and gwuracaricides to “clean” them of
external parasites before transportation to the D&Rystemic treatment in the form of
Dectomax or Cydectin will be given to treat intdraad external parasites (including the
Oestrusspp. larva).

g. Predators
Predators like lion, leopard, cheetah, hunting dogs spotted hyena may be introduced in the future
and the following precautions must be taken, rdgasttheir origin.

Potential diseases that could be transmitted mglvaated predators:

() Bovine tuberculosis can be carried by any one efafove-mentioned predators except for
wild dogs in which it has never been diagnosed.

(i) Rabies can infect any of the above mentioned poeslatt has, however, never been
diagnosed in wild animals within an area of higlvelebiodiversity, similar to the
biodiversity potential that the DGR could achieleotigh good management. The risk
does, however, remain and the necessary precamtiamasures should be taken by the
DGR.

(i) Internal parasites could be carried to new ardas the zoonoseSrichinella spp. and
Echinococcuspp.

(iv) External parasites carrying contagious diseasefd cilso be carried passively to new
areas.

Due to the illegal movement of animals that doé® tplace in the wildlife industry, the origin of
animals cannot always be guaranteed. The risksefadie in predators therefore remains too high not
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to take precautionary steps to ensure that disergenot transported to the DGR. It is, therefore,
essential that animals be tested and vaccinatedrebehey are introduced into the DGR as a
protection measure that will reduce risks and witichld prevent significant financial damages to the
DGR.

Precautionary steps to prevent diseases from bgamgsported to new areas with translocated
predators include:

® A comparative skin test, which must be read at @@&$, must be done on every predator
to check for Bovine tuberculosis. Only predatorattihave tested negative must be
introduced on the DGR, regardless of their origin.

(i)  All predators must be treated externally with aagpsr pour-on acaricides to treat external
parasites. Dectomax or Cydectin and a recognisemieng treatment must be given to
all introduced predators prior to movement.

(i)  Rabies vaccination must be done to all predatordaé®% before they are introduced into
the DGR with a killed vaccine at the capture gitegrevent a carrier state.

(iv)  All carnivore species should be vaccinated withileek parvo vaccine 21 days before
introduction onto the DGR with a killed vaccinethe capture site to prevent a carrier
state.

(v) Rabies and killed parvo vaccines can be given astbes in the holding bomas 3 to 4
weeks after capture and prior to release into tG&D

(vi)  All large feline must be tested for feline aidsdrefthey are introduced on the DGR as an
ideal, regardless their origin. Feline Aids or Relimmunodeficiency Virus (FIV) occurs
in most large populations and although not a sertbreat, can reduce the immune system
and, therefore, increase vulnerability to otheedses.

F.3.2) Disease Management and Control

Parasite Control

The philosophy to control parasites is based oridi@wing factors:
(i)  Use dipping products that will not be harmful tddife.
(i) Alternate dipping compounds to minimise tick remigtstrains developing.
(i) Use a combination of methods at the same time.

The control programme implemented must not remdivtha ticks. Low tick numbers is necessary
for wildlife to maintain immunity against indigen®diseases.

Dipping will only be used, if required, in captibeeeding pens in the DGR and not on the greater
DGR, where game roam free.

a. Oxpeckers
Wild birds and domestic fowl can be efficient prienia of ticks. Oxpecker8uphagus africanuand
B. erythrorhynchus domestic fowl Gallus domesticys
guinea fowl QNumida meleagris and cattle egrets
(Bubulculus ibi} are the species considered to have
most significant effects on tick populations. Hoeev
researchers report 21 species of birds that penctick- %

infested cattle and ticks were found in the cromiarard L ‘ .
of 14 of these species. Only the oxpecker species g i—
considered to be specific predators of ticks, atid

proposed predatory bird species have been founbletc \ \
present in the face of very high infestations wintmer

factors were favourable for ticks.
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Red-billed oxpeckerBuphagus erythrorhynchusnd yellow-billed oxpeckeBuphagus africanuare
limited to the savanna areas of Africa. The distitn of these birds is limited by the occurrente o
large mammals that carry the main food sourceg}ifde these birds.

The organophosphate dips with which cattle wergaetipin the past, have led to a decrease in the
distribution of these birds. During the politicairast and war in the south-eastern parts of Zimeabw

in the 1970s, cattle ranchers temporarily left éinea. This resulted in the yellow-billed oxpeckers

reappearing in this area and in the northern gateoKruger National Park. This phenomenon proves
that if harmful dips are absent the birds will sipwepopulate the area.

Research has shown that the daily food intake ipgridapproximately 15 gram. This is equivalent to
7,200 fully engorged larvae of the bont tiknblyomma hebraeurfhe number of ticks eaten by the
birds daily depends on the types of tick availadnhel their stage of development. The mean daily
intake is around 408 ticks per bird. This trandakto a total of 150,000 ticks eaten by each bird
year. However, the effectiveness of the birds isgiater when seen in terms of the reduction in
offspring of these ticks. A female blue ti&doophilus decoloratusind a bont tickAmblyomma
hebraeumcan lay from 2,500 to 18,000 eggs respectively. Bynoving the adult tick, the
accumulative production of larvae in a given ardbbe reduced substantially.

When oxpeckers are to be introduced on a natusevescertain habitat requirements have to be met
to ensure a successful introduction project. Angmalth which the oxpeckers associate must be
tolerant towards these birds because they have stals and will irritate animals with sensitive
hides. In the Kafue National Park in western Zamttia most common hosts of the oxpeckers are the
eland, hippopotamus, rhinoceros, sable anteloper@ad antelope. The host preference with which
the oxpeckers associate vary in size, shape, bmlvaand habitat preference. The choice of a host
may also change through the course of a day. Theakers concentrate on rhinoceroses during the
hottest part of the day. There is a direct relaimm between the water requirements of roan argelop
and that of oxpeckers. These birds usually usealsirmear waterholes as a platform from which they
can fly to the water.

Studies showed that the surface area of the rangeeal-billed oxpecker in the Kruger National Park
varied from 26 to 27kf The maximum straight-line distance that theselsbimove is 8km.
Therefore, a minimum introduction area of 206kon 20,000ha will be necessary for the effective
introduction when it is assumed that the rangércular in shape.

Oxpeckers nest in hollow tree trunks and show deprace for LeadwoodQombretun imberbe
trees. Only one male and one female will breedabgrtoup of five birds helps to feed and proteet th
chicks. Two to three eggs are laid from Octobebézember. The eggs hatch after 12 days, and the
chicks remain in the nest for 30 days. The chicksfed until they are 90 days old. Feeding consists
of 68% of the daily activities of an oxpecker. RB#es are collected from animals in various ways:
they are pecked off or are cut off with cutting raments, or by making combing movements through
the fur of the host. Flying insects are also cawghthe wing. The birds also feed on open wounds by
pecking off the scabs; they peck at the raw fldsiwound to sustain themselves on blood.

It is strongly recommended to introduce oxpeckersthie Dinokeng area with the help of the
Endangered Wildlife Trust (refer #annexure 4).

The following factors are important for the intration of oxpeckers to the DGR:
() The area has to be at least 200kmsize. Therefore, a few land owners should coatpe
jointly.
(i)  Suitable host mammals for the ticks, such as rldras; giraffe, eland and impala, must
occur on the DGR.
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(i)  When wildlife are introduced on the DGR or cattle reighbouring ranches are dipped,
pyrethroid compounds such as Bayticol, Curatickcdde&, Drastic Deadline, Ektoban,
Sumitic or Triatix should be used.

(iv) The introduction of birds should take place in thieter so that breeding birds are not
removed from their original area.

(v) A viable population of at least 20 birds shoulditieoduced. It is also advisable to try to
capture and introduce birds from the same flock.

(vi) The birds must be kept in an aviary on donkeysdbteast a month before they are
released* (see note on housing of oxpeckers).

(vii) The birds should be released in the early mornmthe vicinity of large mammals and
waterholes.

* Note on housing of oxpeckers
The technique involves the housing of donkeys axpeckers in an aviary and the rotation of
donkeys on a daily basis, in order for them to pipKicks from the veld.

The size of the walk-in aviary must be 5m (wide)ml(long) and 2m high. The aviary must be
divided in two sections: an open roofed entry sectif 4m long and the main roofed aviary of 6m
long. The aviary must be strong enough to hous&ejenand the mesh small enough to keep rodents
out. The bottom part must be enforced up to thelsleo height of a donkey.

A minimum of 10 donkeys is necessary and they fnagbtated in pairs on a daily basis on a five day
cycle (i.e. 2 donkeys in the aviary per day, sd #gach pair will be housed in the aviary everyhfift
day). The oxpeckers can open up old wounds andnkelys are rotated every five days, the wounds
can get time to heal.

When changing the donkeys, they are chased interttrg section and the birds are left behind in the
main section of the aviary. This section is impottto prevent the birds from escaping from the
aviary when the donkeys are changed.

The donkeys should be replaced in the evening. MWéaté food (lucerne) must be provided for the
animals during the day. The donkeys that are kafgide must be placed in a tick infested area to
pick up ticks as food for the birds.

The birds will roost at night in metal pipes of fdiameter and 30cm long, which can be placed
horizontally in the roof of the aviary. Shade mbstprovided by partially covering the roof of the
main section of the aviary. Water for the birds traesplaced on a level at which the donkeys cannot
spill it.

The birds must be kept for 4-6 weeks in the aviargettle. When they are released, the donkeys must
be kept in the vicinity of the aviary and the dolefs open for the birds to leave at their own time

Oxpeckers as a pest to cattle farmers

In the Limpopo province some cattle farmers conm@diabout birds inflicting wounds on new borne
calves. This phenomenon is unlikely if there is wggio food available on the common hosts like
impala, kudu and waterbuck. Dairy cattle with comstheir teats can also be hassled by these birds.
Medicine (e.g. sulpha antibiotics) with a bitteste&a can be used as a topical treatment on these
wounds to discourage the birds from opening thengtewand delay the healing process.

Lesions on the withers and the sides of the thoraa in buffalo and cattle are caused by a micro-
filarial worm, Parafilaria bassoni Bleeding spots from a raised nodule, where themie situated in
the superficial tissues, can be seen from NoventbEebruary. Secondary infection of these wounds
can happen, but the parasite itself does not afffiecbuffalo adversely. Oxpeckers will feed on ¢hes
bleeding spots, causing ulcers and eventually egmmds. Infected buffalo and cattle can be treated
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with Ivomec at 1ml per 50kg of body mass to contta parasite. The birds fulfil a mechanical
debriding role of wounds in nature.

Operation oxpecker

Operation oxpecker is a programme of the Endangeévédlife Trust's, Poison Working Group,
focusing on the conserving of oxpecker populationsprivate and State land in South Africa. It
endeavours expanding these populations in areagwipeckers occurred historically.

Main activities include:
(i) Conduct population surveys of oxpeckers in thefrent distribution range.
(i) Draft protocols for keeping, breeding, translocatimd introduction of oxpeckers.
(iii) Conduct feasibility studies of areas where oxpexkéstorically occurred.
(iv) Translocate oxpeckers on a trial basis.
(v) Influence landowners to use oxpecker friendly dips.
(vi) Influence manufacturers to phase out oxpecker ipedimle dips.
(vii) Convince central and provincial government offisiaéd issue oxpecker friendly dips to
poor community farmers.

Additional information on Operation Oxpecker (refeAnnexure 4).

Chickens on cattle

Indigenous chickensGallus gallus domestichisare well known to consume ticks in their diet.an
study, the numbers of ticks found in the crops gizdards of 16 chickens ranged from none to 128,
with an average of 28. Only 20 percent of the tigkse engorged. This can be a valuable community
project where the indigenous chickens can be inted to cattle farmers bordering the DGR to
reduce tick strains that are resistant againsicades.

Mr. Mike Bosch on a farm close to the DGR bred acéd chicken for African conditions. The
“Boschveld Chicken” has reduced the need for dipgin his farm from 26 times a year to 14.
This leads to fewer chemicals in the environmentdatime ox-peckers have returned to his farithe
Boschveld Chicken is a cross between three indigerhicken breeds of Africa, (Venda, Matabele
and Ovambo). It is the only synthetic indigenougkén breed in Africa. The registration of the
breed is currently in process by the Departmenritgiculture.

Characteristics of the Boschveld Chicken include:

(i) Boschveld chickens can assist in control of exiepaaasites, e.g. ticks, lice, flies and
maggots, on other livestock.

(i) The chickens survive and produce on what naturgoaride.

(i) Can withstand the varying climatic conditions ofriéd and keep producing well in free
range conditions.

(iv) Have inbred hardiness, to withstand poultry disease

(v) Egg production starts @0 weeks and a hen produces 240 eggs per annum.

b. Diatomite

Diatomaceous earth is a naturally occurring, sifalk-like sedimentary rock that is easily crumbled
into a fine white to off-white powder. This powdeas an abrasive feel, and is very light, due to its
high porosity. The typical chemical compositiondstomaceous earth is 86% silicon, 5% sodium,
3% magnesium and 2% iron. There are 14 trace elmmamesent like selenium and copper.
Diatomaceous earth consists of fossilised remdirtiadoms, a type of hard-shelled algae. It is used
as a filtration aid, as a mild abrasive, as a meichhinsecticide, as an absorbent for liquidscats
litter, as an activator in blood clotting studiesdaas a component of dynamite. As it is also heat-
resistant, it can be used as a thermal insulator.

237



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

The biggest driving force in the development of riegecticides has been the desire to replace toxic
insecticides with “green products” to minimise thegative effects on the ecology and to improve

biodiversity in wilderness areas. The notorious DRES introduced as a safer alternative to_the lead,
mercury and arsenic compounds which had been uskedeb It is true, that when used under the

correct conditions, almost any chemical substasi¢gaie’, but when used under the wrong conditions
most insecticides can be a threat to health aldéoenvironment.

Some insecticides have been banned due to theivegdfects on animals and/or humans. This
occurs with DDT and a number of related compoundstd the process of bioaccumulation, wherein
the chemical, due to its stability and fat solupjliaccumulates in the fat of organisms. DDT was
often used in the past as a pesticide to contradguitoes and malaria. DDT Kkills insects that are
consumed by fish that are again caught by thedédle (food chain). DDT reduces the thickness of
the egg shells on predatory birds like the fishleaghe shells sometimes become too thin to be
viable, causing reductions in bird populations.

Farmers in the Northern Cape noticed that wild atsmisited certain areas and rolled in the sdie T
observations that followed from this behaviour shdwthat there was a marked decline of the
parasitic load on these animals. This observatias @onfirmed when containers filled with diatomite
was placed in trees and animals came to rub agtiastontainers. Several trials followed and a
marked effect was observed after a period of sigkeeThe mechanism of action is unclear. Some
researchers believe that it has a mechanical atitimugh the morphological structure of diatomite
that has sharp spikes and damages the body swuffélve parasite. Chemical action is probably more
likely but no scientific evidence exists to prohesttheory.

Application
(i) External: The rolling method, where (Rol Mat 200 — 300kg)tenil is spread over a small
area. Game animals will come and roll at theseggla€he diatoms come in contact with the
parasite that will shrink and die eventually.

(i) Internal: A 5% concentrate of diatomite can be added tdtgphasphate lick or added to the
food. Diatoms Fostec P6 (Reg. No. V 20812) is coroialty available and is recommended
to feed during autumn to avoid phosphate deficen¢botulism) and control parasites more
effectively in the animal. Highest population ofrgsites occur in the animal during winter
and on the veld in summer.

More information can be obtained from Mr. Isak Mafrefer toAnnexure 4).

c. Licks

Winter is the best time to use licks as a deworniowd because round worms, spend the winter in
their hosts. The licks are best introduced in &gy combination of salt phosphate with a deworming
agent such as Ivomec added to the lick. The Saladk was commercially developed for this
purpose and can be obtained from the local coaparatVildlife will accept licks better in winter
because the veld is usually in poor condition. T™@R area is not known to have mineral
deficiencies. Licks are, therefore, only recommehdg a precautionary measure and to offer the best
possible nutritional balance. Animals will only ute licks if a particular deficiency occurs. It is
therefore, advisable to monitor usage and adjesptavision of licks accordingly.

The following guidelines must be followed with aglitmintic licks:

(i) Introduce rock salt or licks consisting coarse &aknsure that the animals do not have a
salt hunger and get use to the lick area. As sedheaanimals have accepted the salt licks,
they can gradually be replaced by unmedicated mlitieks, such as 50% salt, 5% calorie
3000 and 45% dicalsiumfosphate. After the animalgehaccepted these licks, it can be
medicated with anthelmintics. The anthelmintics nhesalternated with products such as
diatomite to prevent resistance forming straindifi€rent parasites.
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(i) The best results are obtained by placing out sklieks over the whole DGR close to
water points. When more aggressive animals suckleasl are present, sufficient licks
should be provided at each point to avoid cometitLicks for giraffe can be provided on
a wooden platform tied with a chain to trees atappropriate feeding height.

(i) The licks should be inspected on a regular bastetermine which wildlife species are
utilising them. Licks containing urea must be pthae containers with holes drilled in the
bottom to prevent rainwater accumulating in thetaimer. Dissolved urea is toxic and will
lead to mortalities in wildlife if they take thisater in.

(iv) Warthog and Burchell's zebra tend to take largeshiut of lick blocks. In doing so, they
also tend to overturn or break the blocks. Whemasehre present on a game ranch, as will
be the case for the DGR, the licks should be amchéirmly to the ground or placed in
metal or concrete frames at ground level. More tbae block must be put in an area
because zebra will kick and cause injuries to othkellife species.

(v) In the effective control of worms it is importahtt wildlife must have free access to licks
for two to four weeks. This will ensure that eveny sanimals will take in sufficient
amounts of the anthelmintic.

Carcass disposal of sick animals

a. Burning of carcasses

A carcass is usually only burnt during outbreaks dlisease such as anthrax. It is a time-consuming
technique with ecological implications, but is etfee in limiting the spread of a disease from ealo
point. The removal of bones is important to prewemimals such as giraffe from chewing on bones
and contracting botulism.

The ecological effects of burning carcasses incthddollowing:

(i) The removal of carcasses puts pressure on scagesgeh aspotted and brown hyenas
and vultures. These animals then have to move aborg, and further, in search for food.
In doing so, they can spread the disease morelyapid

(i) The bacteria found in old bones are removed froeneitosystem and the onset of disease
outbreaks such as botulism and anthrax is prevented

(i) Wild animals eat bones to satisfy their mineral uisments during the winter.
Supplementary licks therefore have to be providedlleviate this deficiency when the
carcasses and bones on a nature reserve are burned.

(iv) Burning of carcasses during dry winter months miostdone with care to prevent
unwanted veld fires.

b. Burying of carcasses

The most effective way to control a disease is uoypa carcass after it was diagnosed with an
effective disease. Lime must be put on the carba$sre soil is placed back over the carcass. The
carcass must be buried at least 1 meter deepverirscavengers from opening the trench. Expensive
equipment is needed to burry carcasses effectively.

c. Disposal of carcasses by feeding it at vulture restirants

A vulture restaurant is an area where fresh diseas® poison-free meat and/or carcasses of domestic
livestock or wild mammals are put out for vultuessl other scavengers like brown hyena. Hyena can
crush bones to produce splinters that can be cagbiay vultures and prevent calcium deficiencies in
these birds. This practise is a natural way torgkbf carcasses in a controlled way and limit the
disease risks involved.

Requirements of a vulture restaurant are the falgw
()  Enough food must be available from the surroundioognmunity to ensure a constant
supply. Feeding vultures and scavengers at vultestaurants can contribute to the
survival of these birds, especially during periaofsfood scarcity and when their
offspring must be raised. Farmers put out domdiststock that have died from diseases

239



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

such as redwater or heartwater. Carcasses thatble@vestruck by lightning will not be
consumed by vultures.

(i)  Carcasses must not be used from animals poisonedated with veterinary drugs [e.g.
barbiturates, diclofenac (NSAID) non- steroidali-amilammatory drugs].

(i)  The restaurant must be far away from power lin€&K@&@M). The birds will use the lines
as a perch and can be electrocuted. Big treedbdnder a large open area (200 m x 200
m) make it possible that the birds can take off &l easily. Long grass must be
slashed in order that the birds can see. This ipeagtill enable the birds to see the
carcass from the air and not feel threatened ienafosed area while they are feeding.

(iv) The restaurant must be situated in a quiet ardamihimum human activity where the
birds can feed undisturbed. The restaurant shautldbe close to a tourist camp because
rotten meat will have an unpleasant smell.

(v)  The spot must be placed away from runways to ptesieais striking aircraft.

(vi) A shallow, round waterhole from cement with thddaling dimensions (300 mm deep,
3 000 mm in diameter and not more than 200 mm algowend level) can be erected
within 50 meters from the feeding area. This wilable the vultures to use waterholes
that can be disinfected if anthrax breaks out i@ éinea and prevent the birds from
spreading the disease mechanically to other watecess.

(vii) The restaurant must be placed in area where valageur naturally.

(viii) The old bones at the restaurant must be burnedroarghly basis to prevent botulism
outbreaks. Endangered or threatened species cacbmated on an annual basis.

Advantages
()  Conservation of vultures: Supplying safe food searduring times when food is limited

increases the survival rate of the birds.

(i)  The restaurant is a cost effective way of carcésissposal.

(i) Bones can be broken with a hammer in smaller pi¢tass vultures can consume the
splinters to prevent calcium deficiencies in thelfi

(iv) The vultures can be a tourist attraction to the DGR

(v) Education includes talks at schools, farmer assoos and public meetings and
individual visits of these groups to the restaurafitis can also include conflict
resolution between carnivores and neighbouring éasm

(vi) Research and monitoring: Due to the ringing of itbe distribution range can be
obtained from these restaurants.

Disadvantages
(i)  When old carcasses are not burnt or buried it @@ Isource of disease e.g. botulism

when animals consume the bones (pica).
(i)  Rotten meat can cause a smell that will be unpfgdeatourists.

Immunisation

It is difficult to immunise many types of wild anah because they cannot be herded into a
conventional boma to be injected. The practicabjgmms on a single wildlife area include knowing

which animals have already been immunised, how khvegvaccine provides protection, and how
much vaccine must be administered to each anifi@odulation for immunisation is to be done, the

following aspects have to be considered:

Technique
The game rancher or manager should consider tlosvialy questions before starting the inoculation:

()  Which animals are most susceptible?
(i)  Are rare animal species to be immunised?
(i)  What are the ages and sexes of the animals torbenmed?
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The technique is basically the same for all theakes, but anthrax will be used as an example here.
A four-seater helicopter can be used, from whicle@¢marksmen can shoot darts at the animals. An
alternative is to use a two-seater helicopter tal liege animals into a capture boma from where they
can be immunised with a pole syringe in a holdingskb or mass crate. Every animal that has been
immunised is marked with a white paint patch on thek and then released. While searching for
herds to drive towards the capture boma, large a@sisuch as giraffe or kudu bulls can be darted
directly from the helicopter.

Quarantine

Quarantine is applied in South Africa mainly to tohfoot-and-mouth disease but a set of quarantine
pens is important in future for the DGR if they wam sell buffalo. The pens can also be used for
game auctions, to treat sick or injured wild ansnaf to keep animals for an observation period

before they are released on the DGR. However, aengxpensive to erect and requires specialised
knowledge to manage animals in the bomas. Thereexigting game release bomas within the

boundaries of the DGR that can be used for thegeopas. Quarantine is of practical value only for

rare wild animals, such as the buffalo, rhinocerssble antelope and the roan antelope. The
guidelines for quarantine pens appeafmmexure 5.

F.3.3) Disease Monitoring Plan

Wildlife demography

The number, density and distribution of animalgf@DGR are important and species of the greatest
concern must be identified and mapped each year thit annual game census. Over a period of time
this information will indicate the preference habion the DGR for each individual species. When
there is a disease outbreak the managers will leetalocate specific species in a short period of
time, saving costs and mortalities in animals.

Wildlife disease monitoring and surveillance

This is the key element for the early detectionliskase patterns of the area. It is recommendéd tha
the staff must be trained at the Wildlife Unit, Bkyg Veterinary Science, Onderstepoort (refer to
Annexure 4) to take samples of dead animals for diagnostipgses. A mortality register must be
kept with the following information: animal speciegx, age, GPS coordinates, which samples have
been taken and the diagnosis made. This informatiost also be mapped on an annual basis. GIS
technology can be used to analyse this data foagement purposes.

Contingency Response Plans
According to Bengis there are two different kindspoo-active response plans for outbreaks of
disease, namely:

(i) Generic Response Plans for a range of diseases:
These plans are made with reference to possibleaks in a range of species, habitats and
geographic locations, and for a range of infectiagents with different characteristics of
transmission, persistence and other epidemiolofgcabrs. Generic plans facilitate responses
to outbreaks of new or unanticipated diseases.

(i) Response plans for specific diseases:
Risk analysis must be undertaken to identify theease threat with greatest likelihood of
occurrence in area or region concerned. Resporses @pecifically for these diseases in
susceptible wild animal species must then be makese plans may be highly detailed with
respect to susceptible species, and the proteatimmtyol or eradication options available,
while generic plans must remain more general.

This plan will be based on two specific diseased thill threaten the communities on the DGR
boundary. Tuberculosis can be spread from cattie@fcommunities to infect expensive animals in
the DGR like buffalo. The disease can also spread the cattle to the people using the products lik
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milk and meat. It is of outmost importance to @stattle bordering the DGR on an annual basis for
tuberculosis and brucellosis. Animals that testitpes must be slaughtered according to the
regulations of notifiable diseases as describethéyAnimal Health Act No (1023) of 2002, which is
exercised by the state veterinarian ($amexure 14). Refer to the list of notifiable diseases in
Annexure 3

The second important disease is rabies that caspbead from wildlife to the domestic dog
population on the boundaries of the DGR. It is vienportant to vaccinate dogs on an annual basis
against rabies and parvovirus infections.

Funding
It is essential to establish an emergency fund tfaest a million rand to initiate a quick respohse

disease outbreak. This fund can be managed by dbth R\frican Veterinary Foundation (refer to
Annexure 4) on behalf of all the owners in the DGR. Thishie tmost important administration delay
in an effective control plan of a disease outbr@dle lack of mobilising resources within hours can
lead to a situation where a disease can spread Medd fire and can be uncontrollable within days.

Communication

Communication channels between owners, neighbouissaientists are the back bone of disease
management of the DGR. It is recommended that sis@y committee must be established with all
parties concern that can meet on a three monthdys bend inform the communities about the
activities in the DGR. The committee must have @spntatives of the private land owners, state
veterinarians, community leaders, Gauteng Natunes@uwation Department, Onderstepoort Faculty
Veterinary Science and private individuals withcfie expertise.

Education

It is essential that all staff members and othetigpants in the disease control programme must
receive adequate and appropriate training to fthigir roles. The shortage of trained personnellat
levels is a major constraint to the planning angl@mentation of a disease management plae.
treatment or control measures envisaged shouldbeotvorse than the diseasEhis statement is
important to educate communities why their aninmaisst be tested and vaccinated on the boundary
of the DGR. The State Veterinarian Department ghaldo be involved in undertaking collaborative
education programmes.

F.3.4) Conclusions
The success of the disease management plan wéhdegn the following five pillars:

a. Education of Communities

Communities on the boundaries of the DGR must lkeaed on vaccination programmes for rabies,
distemper and parvo in their dogs and anthrax asdlibm in their cattle. Annual monitoring and
testing of their cattle against tuberculosis andcélosis is necessary for the prevention of these
diseases that can spread to humans. The commuuagyaiso be aware that they can have mortalities
of MCF in their cattle when contact with blue witdeest occurs. It is a function of the state
veterinarian to visit the area and test the cattiean annual basis and to vaccinate all dogs &agains
rabies.

b. Monitoring Programme of Mortalities

The training of staff by Onderstepoort Faculty odt&tinary Science to collect samples from fresh
carcasses is very important to make a diagnosis afirly stage. Management will be in a position to
act pro-actively and avoid animal losses in the D&BR from the communities on the boundaries.

c. Emergency Fund
An emergency fund where the money is availableiwifid hours will assist in a rapid response by
management and avoid bureaucracy causing timeragriston control measures.

_________________________________________________________________________________________________________________________________|
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d. Strict Policy — Sources of Animals Introduced

Planning of animals introduced on the DGR is img@airand should include research on the history of
diseases in animals from areas where introductioills take place. Contact the nearest state
veterinarian for the information needed.

e. Strict Testing of Cattle on the Boundaries of the GR
An aggressive annual monitoring plan against tubdesis and brucellosis for cattle on the boundaries
of the DGR cannot be overemphasised.

G. NATURAL RESOURCE HARVESTING

G.1) DESIRED STATE

The desired state is that the DGRMA will manage gbstainable utilisation of selected renewable
natural resources in the DGR by the local commuanitg that the community values this activity and
a sense of ownership of the DGR is developed. Titieation will be subject to this not having a
detrimental impact on the primary objectives of @R and having the written consent of respective
landowners.

G.2) OBJECTIVES

The objectives of providing access to renewableirahtresources are to foster an awareness of
“ownership” of the DGR among$tona-fidemembers of the local surrounding communities and t
demonstrate that the benefits are not just fotahdowners. Where resources from the DGR, such as
thatching grass, can be used to create employnteat, DGRMA will actively engage with
communities to help relevant SMMEs become viable.

G.3) POLICY AND OPERATIONAL GUIDELINES

G.3.1) Policy

The utilisation of renewable natural resources bgmimers of the local community will be
encouraged, subject to planning by the DGRMA anteciion under controlled conditions, where
public safety will be paramount.

G.3.2) Guiding Principles
The guiding principles for resource utilisation asefollows:
(1) The utilisation of indigenous fauna and flora vadl on a sustainable basis;
(i)  Alien species will be utilised until they are elmated;
(i)  Non-renewable resources such as quarry materialbmaytilised on a case by case basis
and subject to the landowner’s consent and NEMA,
(iv)  No harvesting will be done on privately owned landhout the landowner’s written
approval; and
(v) The DGRMA will manage any harvesting process tousnsompliance with agreed
criteria and to ensure human safety.

G.3.3) The Resources
The resources potentially available are: thatckggraedicinal plants, firewood and game meat.

a. Thatch grass
Thatch grass is abundant and can provide a padtéuatigest. In order that any collection of thatsh i
done on an organised basis, the DGRMA will underthle following:
® The ecologist and section rangers will identifyaagravhere thatch can be collected in a
particular year and secure the agreement of landmsyn
(i)  The DGRMA will inform local community representags and local thatching companies;
(i)  The management staff will arrange with interestadi@s dates, times, fire precautions and
security arrangements for when thatch can be ¢elliec

_________________________________________________________________________________________________________________________________|
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(iv) Field staff will oversee the collection process gmdvide a field ranger (or similar
representative) at the collection site;
(v)  Staff will record the number of bundles collected ¢heir value to the community.

b. Medicinal plants
The logistical requirements of managing individusdarching for and collecting medicinal plants in a
“Big 5" reserve are going to be difficult and cgstbr the DGR. The following procedures are
recommended:
(i)  The ecologist will make recommendations on whicldicieal plants can be sustainably
harvested from the DGR;
(i)  Any collection of medicinal plants will be arrangdgdrough a recognised herbalist
organisation;
(i) Any collection will be planned by the DGRMA and thellectors accompanied by the
ecologist or a section ranger and a field rangesi(oilar representatives);
(iv) The amount of plant material that can be takenlvglcontrolled by the section ranger and
a database kept of the species, GPS location argetisons involved.

c. Firewood

Other than landowners collecting firewood for thewn use, it is felt that this resource is not in
sufficient quantity to allow collection by the nblgpuring community. Dead wood that is available
plays a role in returning nutrients to the systewm providing a habitat for other species.

Landowners will be able to collect firewood on then properties for their own use. Priority must be
the use of the alien species growing in the DGR.

d. Game meat

The provision of game meat as a regular proteimcgowill not be possible. However, there will be
occasions when the DGRMA may be able to provideegamat for special occasions whereby the
bond between the DGR and Community will be stremigéiul. The senior management staff of the
DGRMA will decide if and when game meat can be dedaThe actual harvesting and donation
process will be managed by the Senior Ranger Kaifesirepresentative) and the DGRMA.

H. GAME UTILISATION

H.1) DESIRED STATE

The desired state is that the DGRMA achieve andagera dynamic balance between the habitats
and the ungulates and predator populations of G& [And that the predator populations play the
major role in maintaining ungulate populations withthe recommended stocking rate. Where
necessary, and on occasions where possible, gamehave to be utilised by removal and it is
desirable that this is done in a process thatysm reproach.

H.2) OBJECTIVES
The objectives are that any game removals are e@cah and the removal implemented in a
professional and responsible manner.

H.3) POLICY AND OPERATIONAL GUIDELINES
H.3.1) Guiding Principles
The guiding principles for game utilisation will:be
(i) A sustainable harvest of trophy animals will be iole, despite any impacts of predation,
and management removals of species such as impdléha mega-herbivores may also be
necessary from time to time. The population andetetgpn monitoring will enable the
DGRMA to make informed decisions on when and wimeneesting should take place.

244



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

(i) The decision to permit sport hunting for sale apliies, or for biltong by landowners, is a
value judgement that will be resolved internally g DGRMA. The decision whether to
allocate a hunting quota in any year will be basedlata and the costs and benefits will also
be carefully evaluated. The DGRMA accepts thatdéeision whether to sanction removals
by hunting may change according to circumstances.

(i) All harvesting must be done in a professional marsed according to the document
“Dinokeng Big 5 Game Reserve Game Utilisation Glinnees”.

(iv) Any decisions on game removals will be made ay éarthe season as possible. This will be
as soon as a judgement can be made on the outddime rainy season and its impact on the
vegetation and calf survival. This will probably bg March. An early decision will enable
the marketing of any removals to be done befores#fason commences.

H.3.2) Setting the Annual Removal Quota

The database

The DGRMA will maintain a database on game numhersiovals, predation data and rainfall and
veld conditions. These will be used annually byéhelogist and DGRMA to evaluate whether game
removals are necessary for adaptive managemenif, they are feasible from a viewpoint of
sustainable utilisation.

Guidelines to Trophy Quotas

Even in the presence of predation, an off-takerabity animals will be possible. Data from safari
concessions with predators in Zimbabwe (Martin &ifias, 1991), suggest the sustainable off-take
guota for trophy animals, as provided in Table Zi8 figures provided in Table 2.3 should only be
accepted as guidelines, as the impacts of predatibbrdiffer in the DGR and must be taken into
account. Trophy quality will be recorded and th&adssed in the decision making process.
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Table 2.3 Sustainable troihi-huntini aiilied in Zinbabwe Safari areas

Elephant 1
White rhino 5
Hippo 4
Giraffe 2
Buffalo 2
Eland 15
Zebra 5
Wildebeest 3
Waterbuck 2
Kudu 5
Impala 3*
Tsessebe 3*
Nyala 2
Warthog 5
Lion 8**
Leopard 8**

Note: * These percentages are considered veryergatve
** These figures are high if top quality old mak® a goal of management

H.3.3) Management Removals

Where a species population is to be reduced foagement purposes, such as habitat over-utilisation
in an area, the number to be removed will be evatliasing the most recent game count data, local
information on the numbers in the area of concerhthe evaluation of the vegetation monitoring. As

the DGR will be applying adaptive management, tegponse to management removals will be

measured and further removals undertaken if negessa

In the case of management removals, these wilepabfy be undertaken by live capture. This has the
advantage of being area specific and completedshrod time period. Records will be kept of species
numbers, sexes and ages removed.

l. BREAKOUT POLICY

One may ask, which species in the DGR can be @idsis dangerous game? These are clearly the
“Big 5” and hippo. However, this is not exclusivehe case as a giraffe, kudu or eland that breaks o
and is trapped in the road reserve of the N1 hapdtential to cause a loss of human life or damage
to property.

Under South African law, a wild animal ises nullius and when it leaves one property and moves
on to another, it no longer falls under the “owh@’s of the owner of the first property, but is now
under the “ownership” of the owner of the secondpprty. Where animals can be proved to have
originated from a propertyes nulliusdoes not apply and animals escaping from the D@IRst¥ be
owned by the DGR and be the DGRMA's responsibilitythe case of potentially dangerous game,
the DGRMA cannot ignore the responsibility of wargsitowards a rapid and safe resolution to any
such problem. (Note that all game in the DGR bedaioghe DGRGE and is managed on their behalf
by the DGRMA).
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1.1) DESIRED STATE
The desired state is that there are no dangerous geeakouts from the DGR, but that if these occur
actions must be taken so that that they are resajpeedily with no injury to humans or animals.

1.2) OBJECTIVES

The objectives are that if a breakout occurs, deected early and the problem is resolved aslisapi
as possible by DGR staff in collaboration with 8&PS and relevant Nature Conservation authorities
and that no injury or loss of human life or progetakes place. Where possible, and without
compromising human safety, the animal will be régegn and relocated back to the DGR or to
another suitable location. Any media attention Wil objective and fair towards the DGR.

1.3) POLICY AND OPERATIONAL GUIDELINES

[.3.1)  Policy

The DGRMA accepts responsibility to speedily andnhoely resolve any dangerous game “Break-
out” from the DGR. In doing so, the DGRMA will usBest Practices” in animal management and
will regard human life and safety as the prioritigezia in the judgment of what actions to takeir Fa
compensation for any loss or damage will be made.

1.3.2)  Operational Guidelines
Guiding Principles
The guiding principles for the policy are as folEw
@ The primary objective in any breakout will be tasare “Human Safety” above all else.
All actions taken will have this in mind.

(i)  The actions taken will be in accordance with curréBest Practices” in wildlife
management and the law. (There is no written doatiroe “Best Practices”, but rather
these embrace values such as treating animals lelynahen they have to be killed, not
leaving a wounded animal in the veld, putting thiety of people first, etc.).

(i)  The prevention of a breakout by a potentially dange animal is preferable to solving the
problem after it has happened.

(iv)  While the recapture of an animal may be desirahie,must not be allowed to jeopardise
the primary objective. The practicality of a captwperation must be evaluated against a
swift and safe resolution to the problem. The tattél take precedence if there is any
guestion of doubt.

(v)  Under reasonable circumstances, the DGRMA will mlevealistic compensation for any
material losses suffered as a consequence of otiee ¢Big 5” or hippo breaking out of
the DGR.

(vi)  The break out of lion, buffalo and elephant wilk the tolerated (refer decision processes
in Figures 2.1 to 2.5).

Actions to be taken

a. Prevention

Knowing that preventing any “break-out” will be tat than resolving a “break-out” once it has
occurred, the DGRMA places high emphasis on tHeviahg:

(i) Fence Maintenance:
Having effective and well maintained fences is thest cost-effective means of preventing
“break-outs”. There is already a system in placgaivol and repair the fence on a daily basis.
However, the DGRMA cannot be complacent and asdinaiethis is always done. Human
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nature being what it is, senior staff must run &seto ensure that fences are being patrolled
according to expectations and that any gates are sh

(i) Monitoring of dangerous game:

The monitoring of dangerous game is described éngfirecies EMP’s. In essence, the lion
will be radio-tracked and their presence knownaay time. All other dangerous game
sightings must be recorded and reported on § dasis for at least a year after the species
has been introduced. It will be impossible toahen each animal every day, however, if
sightings made by DGRMA staff, lodge staff andwuéers in the LOA are recorded and
mapped, these will give a picture of the areas resnthe risk of break-outs are the
highest.

(i) Taking pre-emptive action:
There will be occasions when pre-emptive actiorns loa taken to r3educe the risk of any
breakout. This has been patrticularly successfthéncase with young male lion that are on
the verge of being evicted from the pride territtdyderson, 1981).

b.  Insurance
The DGR will take out a public liability insuranteat will cover loss of life and damage to property
by any dangerous game that might break out of B&D

C. The resources required

The staff requirement

The key staff member is going to be a person (osqres) with experience in dealing with problem
animals, in particular lion and elephant. At praséfr. L van Rooyen has this experience, but he
should have an understudy who will be able haritlations when he is not available and support
him when he is on duty.

Trackers:The DGR must employ at least two competent trackéthese staff members are also able
to use a firearm it will be an added advantage.

The response team will consist of an experiencauh teader, at least one tracker and at least  two
field rangers, with a 4x4 vehicle and necessarypegent. Either the head ranger or his deputy will
lead the DGRMA response team.

The Equipment required
The equipment required is listed in Table 2.4.
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Table 2.4 Eiuiiment reiuired for break out

4x4 Vehicle 1
Rifle .458 Open sights 1
Rifle 375 ;I)fdr—]li gr!l:sl,l IsOeW powered scope 1
Spotlight With red filter 2
Portable battery 12V, rechargeable 2
Hand torch 3
Handheld radio 4
Vehicle radio 1
First Aid Kit 1
MP3 with distress call of
Calling up equipment squealing pig, with amplifier 1
and speakers

d. Immediate Actions
The immediate actions to be taken on learningoéven having good grounds to suspect, a breakout
are:
(i) Inform the relevant authorities: Police — local,u&ng conservation authorities, the local
schools where children may have to walk throughstispect risk area, the local municipality.
(i) Mobilise the response team and attempt to locate athimal/s without disturbing them
further.
(iii) Inform all staff, residents and lodge operatorenDGR.

e. Precautionary actions

Contact details

The DGRMA will ensure that all local authoritiesvieathe contact details for DGR management staff
so that there will be easy communication shouldeakout occur. These details will include cell
phones and landlines.

Safe behaviour

The DGRMA will provide guidelines to members of tloeal public, particularly to school children,
on the precautionary behaviour that should be ebseif a dangerous animal is out of the DGR. In
summary these would be:

Lion:
() Avoid travelling on foot at night or at dusk uritie problem has been solved.
(i) Walk in groups and talk loudly.
(i) Do not approach a kill in the hope of getting mefhit.
(iv) When challenged by a lion — do NOT run. Walk slowéckwards.
(v) Kraal cattle and goats at night.
(vi) Report any sighting of spoor, dung, calling orskith the DGR and police immediately.

Elephant:
() Avoid travelling on foot at night or at dusk uritie problem has been solved.

(i) Walk in groups and talk loudly.
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(iii) If elephant are seen, keep downwind and move away.

(iv) If challenged by elephant, run and where possibleagross an obstacle that is difficult for
elephant to cross e.g. a donga, canal, steep Bdigknatively, use dense large dense tree
clusters as an escape route.

(v) Report any sighting of spoor, dung, sounds or s@frfsesh damage to the DGR and police
immediately.

Rhino:

() Walk in groups and talk loudly.

(i) Do not disturb any rhino that is seen and keep aomnch

(iii) If challenged, climb a tree to at least two metibeve the ground or get behind a tree of at
least 15 cm in diameter and keep it between youlamdnimal.

(iv) Report any sightings of spoor, dung, sounds orssmnfresh damage immediately to the
DGR and SAPS.

Buffalo & Hippo:
(i) Avoid travelling on foot at night or at dusk in tlaeea frequented by the hippo until the
problem is solved.
(i) Do not approach or disturb the animals.
(i) Report any sightings of spoor or dung immediatelihe DGR and SAPS.

f. Decision guidelines

In the case of a breakout, the degree and typlereat will vary from species to species, and fait th
reason the responses will not all be the samefdltosving flow charts have been adapted from those
initially developed for the mitigation of Human-Wliife conflict in Mozambique (Anderson &
Pariela, 2005) and since adapted by FAO (Lamaetjad.2008).

Leopard have been omitted as there are leopar@ngresitside the DGR, also leopard leaving the
DGR is unlikely to be detected. Actions taken vatknown leopard breakout will be similar to those
for lion, except that recapture will be very difflc as it involves getting the animal to enter geca
trap.

In these guidelines, there are cases where theroptileaving the animals at their new location may
also be a sensible option. For example, a hippolmagk out and end up in a dam on a private game
farm. If the owner is prepared to assume the oviniigiend responsibility for the animal, this couldl b
the best solution to the problem. (This was dondhim case of two elephant that broke out of
Songimvelo Game Reserve in Mpumalanga).

Lion:

If the early attempts to solve a lion problem act¢ successful, the lion/s become very wary and
reaching a solution becomes very difficult. Ittiserefore, essential that the first attempt to Ivesea
lion problem is successful. If as kill is madeslitould not be disturbed but used as the bait talwhi
the lion will return to be either captured or showill generally be pointless returning a malenli
that has broken out of the DGR if it is a sub adulthas been evicted from the pride and if it is
captured, a new home should be sought for it. RefErgure 2.1.

Elephant:
Any elephant breakout is likely to be as a restihva-specific aggression, particularly if itasmale.

The likelihood of this happening to the same aniagdin is high and the option of relocating the
animal elsewhere must be high on the list of clooafewvhat to do when the animal is captured. Refer
to Figure 2.2.

Rhino:
Unless a rhino is on the N1 and a threat to traffie recapture of a rhino will be the automatioicé
of action and a capture team must be put on stamdbediately if a breakout is detected. If the
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animal is a mature male, it is likely that it wasvdn out of the DGR by another male. Rather than
return the animals to the population so that trecgss can be repeated, it should be translocated to
another property. The option of selling it wheresitan also be explored. Refer to Figure 2.3.

Buffalo:

The primary concern with a buffalo breakout is plessible transmission of diseases from the buffalo
to cattle. As the buffalo in the DGR must be “dsedree”, this should not be a factor, but
precautions should nevertheless be taken. Anyecittthe vicinity of a breakout buffalo should be
moved to another camp and when buffalo are recegtar destroyed, the animal or carcass must be
tested for Bovine Tuberculosis aiitheileriosis.In the event that a breakout buffalo is found to be
positive for either of these diseases, this wilediately be reported to the State Veterinariarafor
official ruling on what steps must be taken witle thuffalo in the DGR. In the event of negative test
results, the animal will be released from the badpa&k into the DGR. Refer to Figure 2.4.

Hippopotamus:
Depending on the size of the water body in whidha taken refuge, the recapture of a single hippo

is an expensive and protracted process. If theohii@s moved to a safe location and does not have to
be dealt with immediately, the most practical optioay be to sell it to the new landowner or to $hoo
it. Refer to Figure 2.5.

The Dangerous Game Breakout Policy: Standard GpgrBtocedures is provided Annexure 9.

g. Authority for DGRMA staff to take action outside the DGR

It may not always be possible to secure assisthnoe the respective provincial authorities to deal
with a situation where an animal may have to bdrdgsd. At times it may be necessary for the
DGRMA staff to take action, such as shooting ammahibeyond the boundaries of the DGR. It is
essential that this is done within the parametérthe law and the DGRMA will ensure that the
necessary authority is obtained as a precaution.

h. Media attention

The breakout of a potentially dangerous animal ftbenDGR will inevitably attract media attention.
If the media are shunned, they will become moreipemt and it is best to present the facts in an
objective manner.

The DGRMA will establish a protocol to deal withketmedia and only designated DGRMA members
and staff will be permitted to talk to the media.
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Figure 2.1 The decision process for actions to rdse a lion break out

A lion has broken out of the DGR

Alert appropriate authoritie
Alert community.

Mobilize DGR reaction team.
Locate lion.

YV VVY

Yes Can the anim becaptued, easily &
with certainty BEFORE causing death ar——
injury to people or livestock ?

Don’t know ?

No

» Recapture and move |
boma for decision on

as quickly as possible.
future relocation (If any ) .

» Destroy the anim.
‘ Remove carcass.

Can the animal/s be safe
left until capture team

arrives ?
Evaluate this
No or
Yes Don't
know?
> Keep under observati » Destroylion/s in as humatly as ‘
> Minimise disturbance . possible and remove carcass. /
> Capture and return to DGR to the \\

holdina boméfor relocation
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Figure 2.2 The decision process for actions to rdse a elephant break out

An elephant habroken out of thi
DGR
» Alert appropriate authorities.
» Alert community.
» Mobilize DGR reaction team.
> Locate elephant.
Yes Is the elephant an IMMEDIATE threat to No
people or traffic ? —
Don’t know
rapid_ly and safely as > Do not disturb
. Eossmle - > Arrange for recapture
emove carcass as rapi i
aspossible — Can the animal/s be safely g Cr;eFEur(g amlmal =
left until capture team e i nr rte tak
arrives ? GRRRNEr (o tak
Evaluate this
Yes No
. > Destroyelephar..

> ngp gnder ObSEMvAR » Remove carcass as soon as

» Minimise disturbance . Becible

» Capture and return to DGR or P

theholdina bomefor relocation
-
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Figure 2.3 The decision process for actions to rese a rhino break out

A rhino has broken out of the DGR

Alert appropriate authorities.
Alert community

Mobilize DGR reaction team
Locate rhino

Put capture team on snatndby.

VVVYYVYYVY

Yes Is the rhino an IMMEDIATE threat to No
people or traffic ? —
Don’'t know
» Destroy the rhino as rapidly )
and safely as possible ; g )
> Remove carcass Do not disturb
' » Arrange for
Can the animas be safely re::apturg & It
left until capture team rDe ;ngfir;vrca o
arrives ? i
Yes No
» Keep under observation » Destroy rhino if capture not
» Prevent disturbance possible, or sell to landowner if
> Capture and return to DGR if a cow, willing to accept all liability.

Put in boma if a bu
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Figure 2.4 The decision process for actions to rdse a buffalo break out

A buffalo has broken out of the
DGR

Alert appropriate authorities.
Alert community

Mobilize DGR reaction team
Locate buffalo

Yes Is the buffalo an IMMEDIATE threat to
N people or traffic ?

YV VY

No

Don’t know

» Destroy the buffalo as rapidly
and safely as possible Do not disturb
» Test carcass for diseases Arrange for recapture

< . & return animal to
Can the animal/s be safel DGR boma for testing.

left until capture team

Monitor

Y VY

arrives ?
Evaluate this
Yes No
> Keep under observation » Destroy buffalo if moving not possible.
> Remove any cattle from area. > Test carcass for diseases
» Capture and return to DGR boma
for testing
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Figure 2.5 The decision process for actions to rdse a hippopotamus break out

A hippo has broken out of the DGR
» Alert appropriate authorities.
» Alert community
» Mobilize DGR reaction team
» Locate rhino
Yes Is the rhino an IMMEDIATE threat to No
people or traffic ? —
Don’'t know
> Destroy the hippo as rapidly )
and safely as possible ; e )
> Remove carcass Do not diStag
i » Arrange for
Can the animas be safely re;:apturg & It
left until capture team rDe(BlJénfanlma &
arrives ? LRCOW.
Yes No
» Keep under observation > Destroy hippo if capture not
» Prevent disturbance possible, or transfer ownership |
» Capture and return to DGR if a cow, to landowner if willing to
» Put in boma if a bull, dispose of to accept all liability and property
suitable buye. is suitable.

256



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

J. SPECIES PROTECTION
J.1) DESIRED STATE
The desired state is that any unnatural mortadityept to a minimum.

J.2) OBJECTIVES
The objectives are that the monitoring, adaptivenagement and security implemented by the
DGRMA is such that unnatural mortality is not a straint on the growth rate of animal populations.

J.3) POLICY AND OPERATIONAL GUIDELINES

J.3.1) Policy

The Policy is that adaptive management and seamatyagement of the DGR will be implemented at
a level that ensures that unnatural animal deaithsiet have any significant negative impact on the
animal populations.

J.3.2) Poaching

From theStatus Quassessment, the species of greatest concern\acaisly white and black rhino,
with the former being the most vulnerable. If tliflo’s to save these two species are successéil, th
these actions will provide an umbrella coverageth®r less vulnerable species against poaching.

The primary concern of the DGR is that people @&temed from poaching in the DGR, rather than
being apprehended after they have killed an animal.

Night patrols and observation posts (OPs) are gtonbe essential and at least one set of night
viewing equipment will be valuable, as with theses ipossible to detect a spotlight being used from
much further than with the naked eye.

J.3.3) Information gathering

It is evident that the DGR protection force will Egcing a rhino poaching threat from organised
criminal syndicates and it is not a case of “Ift BWhen”. While most of the recent rhino poaching
has been carried out on foot and by people arm#dniles, there have been recent cases where rhino
have been killed with drugs administered by a dad a dart gun. There have also been incidents of
animals that are thought to have been shot fronel&dpter. These all point to highly organised
groups of individuals being involved.

It is essential that the DGR becomes involved formation gathering. What is important is to gain
information on the potential threat. The demandnfresidents of Chinese and Viethamese extraction
for rhino horn has become a very serious problerthéocountry and the fastest growing Chinese
community in the country is at Bronkhorstspruit Rigedia), less than 100km from the DGR. It is
essential that the DGR establish a close workirgtiomship with the provincial conservation
authorities and keep abreast of developments.

It is also recommended that the DGRMA consult vétispecialist for advice on the gathering of
information. (Recommended contact: P. Lateganedit@telkomsa.net or 083 579 2631).

J.3.4) Dehorning of rhino

Where tourism is a prime reason for any developmésitors will always prefer to see rhino carrying
their horns. However, the possibility of de-hornexgmals, as a deterrent to poaching, must always
be considered as an option. In the DGR, this neetisipply to all animals, but only to those that
spend most of their time away from the tourist soad

(Note: The owner of a large population of rhindMpumalanga, where the animals are managed for
live sale and not for tourism, has recently de-kdrhis entire population of over 100 animals as a
precautionary measure).

257



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

J.3.5) Canals and river banks

The canals that run through the DGR pose a thoeaiaimmals and reptiles that may fall into them. It
is important that where game is likely to crossaaat, suitable reinforced crossings are made and
packed with an earth base. An added precautionbailto place shallow sloping metal grids in the
canal that will allow species such as rhino andabof particularly calves, to climb out. There is n
set design for this but a practical person cangtesiramp that will be suitable. For smaller ananal
floating ramp with one side connected to the baele (Figure 2.7) will enable animals to climb out of
a canal.

Figure 2.6 Canal that poses a potential hazard tonemals, particularly rhino and buffalo calves

There are also stretches of the Pienaars River theatkare too steep for an animal to climb out if i
has fallen in. The DGRMA must make an inspectiorthafse potentially vulnerable areas and cut
entry/exit slopes at high risk areas, which wilable animals to climb out.
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J.3.6) Predation

The monitoring of both prey and predator populatias part of the ongoing management of the DGR
will give an early warning should predation begmimpact negatively on one species. This can be
corrected by the application of Adaptive Managensrd the manipulation of the predator numbers
or even habitats. It is anticipated that initialgme species populations will be naive towards lion
predation and these may experience disproportidoages until they have learned to react to lion
with greater caution.

J.3.7) Conclusion

Provided that the DGR is managed according to tigtét management guidelines provided and
monitoring and Adaptive Management are practichdret should be no cause for concern on the
protection status of any specie, other than togepoaching.

2.2.2.1.2 MANAGEMENT OF LARGE MAMMALS

The DGR has been established in the Gauteng Pewnpromote tourism and for the creation of a
high quality tourism destination that will resuft the socio-economic upliftment of the communities
in the adjoining areas. Key to this objective iattthe destination will be the first Gauteng game
reserve to support free roaming Big 5 species, haloa, elephant, rhino, buffalo and leopard.

A. MANAGEMENT OF ELEPHANT ( Loxodonta africana)

A.l) MOTIVATION FOR INTRODUCTION OF ELEPHANT

Elephant are a key tourism and popular photogragpecies. Adult bulls are generally placid, except
when they are in musth and become aggressive. Midtvledgeable guides, bulls can be approached
on foot with comparative safety, and this providasunforgettable experience for visitors.

A.l.1) Objectives

This single species management plan is an integraponent of the overall management plan for the
DGR, and has been drafted specifically for the prement of a Threatened or Protected Species
permit from the Gauteng Department of Agricultu@gnservation and Environment. The specific

objectives of this plan are:

@ To provide guidelines for the sourcing, introdunti@and management of elephant
(Loxodonta africanpin the DGR. Reference should be made to otheurdeats where
elephant introductions are discussed (Wildlife Graaf the South African Veterinary
Association, 1991; Anderson, 1993; Bothma, 2002)

(i) To ensure that the introduction of elephant int® EFGR is sustainable, and conforms to
acceptable, ethical and recommended practices diseddby recognised authorities
including; the Department of Environmental Affamad Tourism (DEAT), the Gauteng
Department Agriculture, Conservation and Environn{&@DACE), the EMOA and South
African National Parks (SANParks). Special note imioe taken of section 9 of the
NATIONAL NORMS AND STANDARDS FOR THE MANAGEMENT OF
ELEPHANTS IN SOUTH AFRICA (National Environment Magement Act 10 of 2004).

A.1.2) Goals
The introduction of elephant into the DGR will fiithe following goals and objectives:

(i) Conservation — the low numbers of elephant that@@&R can carry will play little
meaningful role in the conservation status of thepleant population in the country.
However, what will be valuable is the creation nfaavareness of elephant for visitors and
neighbours who may never otherwise have an opptytahseeing elephant in the wild.
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(i) Tourism — elephant bulls in particular, becauseheir sheer size, are excellent tourism
animals and fulfil the Big 5 objective of the DGIRwill be an objective that visitors have
an excellent chance of seeing an elephant overn@d8visit.

(iii) Hunting may, under certain exceptional circumstanbe used as a management tool to
utilise old animals and persistent problem animals.

The introduction of elephant into the DGR confotimshe objectives of the DGR and is supported by
the Gauteng Provincial Government.

A.2) HABITAT REQUIREMENTS

Elephant are mixed feeders, with bulls eating ddrigoroportion of grass than cows and immature
animals (O’'Connoret al. in press). Habitat requirements vary across ttagige in southern Africa,
from savanna to forest, but not in true deserfp@nograsslands (Skinner & Chimimba, 2005).

Water provision is important as they drink regulahd calves require water daily in the dry season.

The DGR meets the habitat requirements of elepdmittprovides a diverse mix of woody plants and
grass for feed and sufficient large trees for shatiere are enough assessable water points, except
along the Pienaars River, where steep sided baake access for elephant calves a risky task.

A.2.1) Vegetation
The vegetation has been described by Skosana astldiWé005) and more recently by Gertenbach
& Bredenkamp (2009).

Management Intent:
1. The overall EMP will provide a comprehensive vegetasurvey of the current DGR area in
order to refine the vegetation synopsis provideavab
2. The DGRMA will undertake to monitor the vegetatifrthe DGR on an annual basis.
3. Setting the “Thresholds of Potential ConcerAhQexure 10 for the impact of elephant on
biodiversity in the DGR will be a priority for tHeRGRMA.

A.2.2) Water Provision

Water requirements:

Elephant adults drink on average every 43hrs, haddngest period in between drinking episodes,
72hrs. Breeding herd adults drink up to 86 #tla time, and bulls twice the amount (Young, 3970

Distribution around a water source

Distribution around waterholes is similar for wetdadry season, although herds move larger
distances in the wet period. Adults walk on averhg&km/day (Young, 1970) (15km, O’Connetr

al. in press), while a weak calf can cover around Blay/ If a mother only has to drink every 43hrs, a
calf should survive if water-points are less them@&part (Young, 1970).

Implications for water provisioning in DGR

Foraging range for elephant is limited to approxghal5km from water (O’Conncet al. in press),
although Young (1970) would suggest that this wdaddcloser to 31km. However in the DGR, even
during the dry periods, few surface water aredisbeifurther than 5km apart). Therefore, givea th
current spatial and temporal availability of watelephant in DGR are unlikely to be water stressed
and their distributions are unlikely to be watemited.

Concern is expressed here on the extensive digtasfche Pienaars River with very steep banks.
Much of this distance presents a high risk for ledays and particularly rhino.
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Management intent:
1. The DGRMA will liaise with land owners regardingetpotential closure of some waterholes
given the excessive number of water points in tdD
2. The DGRMA are advised to check the length of thenBars River for areas where suitable
access points may need to be developed to allove gamirink safely.

A.2.3) Fire
Fire has little impact on elephant with the exa@ptof serious burns or fatalities that may occur if
animals are encircled by fire in long grass or seed

Management Intent:

1. A detailed and comprehensive fire plan will takegmisance of the management and
safeguarding of the elephant population and thilsferim part of the overall EMP.

2. The fire management of the DGR will be used spedtiff to provide grazing by removing
moribund and accumulated material.

3. Fire breaks will be made to safe guard areas pi@men away fires, especially in areas near
the busier roads.

4. The DGRMA will form a FPA for the DGR area. Thisrdon will establish the size,
management requirement and time of fires in the DiG&ccordance with the EMP. All areas
burned will be recorded on maps. Initial surveyl be undertaken to assess fuel load of the
plant communities in which a burn is intended.

5. Whenever fire is used as a management tool, cdrbeviaken to ensure that large mammals
are not trapped by fires.

A.2.4) Drought

Elephant are dependent on water. When water sodrgesp in time of drought the animals will
move to other areas in order to find water sourBesng mixed feeders, and highly mobile, elephant
should be able to move to areas where feed isadkaibn the DGR.

Management Intent:

1. The DGRMA will maintain elephant numbers at theedaiined ecological carrying capacity
to avoid excessive stocking rates that would leaelxcessive tree damage and calf mortality
during periods of drought.

2. In extreme drought conditions the DGRMA will not demtake feeding of elephant. If
necessary, elephant numbers may be reduced.

3. The DGRMA will ensure that in the event of natusgiter sources drying up, some selected
artificial watering points will be re-activated andhintained.

A.3) BEHAVIOURAL ECOLOGY

A.3.1) Social Behaviour and Reproduction

The complex social structure of elephant is orgahidround a system of herds composed of related
females and their calves. African elephant herds foam temporary aggregations, reaching over
1,000 individuals, mainly in East Africa. These asations occur during drought, human
interference, or any change brought to the norratiem of social life.

In the savanna subspecies, each family unit usealfyains approximately 10 individuals, although
several family units may join together to form #&fc consisting of 6 to 70 members led by a large
female. Forest elephant live in smaller family anEmall, temporary associations of males alsd;exis
the members of such groups join and leave at Adult bulls are often seen with cow-calf groups.

When threatened, elephant will group around youwaiges and the matriarch, the leader of the group,
may attack the foe. Young elephant stay with th@ther for many years and are also cared for by
other females in the group, especially by youngdiesknown as ‘allomothers’.
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From a tourism and management point of view, thegdef heightened sexual activity or “musth” in
bulls is important. This is a period when bullswhweightened levels of aggression and great risk fo
people. It is indentified by swollen temporal glarehd a green tinge to the penis which constantly
dribbles urine (Poole & Moss, 1981).

Young elephant wean after some 18 months, althdligyn may continue nursing for over 6 years.
Male elephant leave their natal group at puberty @md to form much more fluid alliances with
other males. This species is extremely long-livegd {0 70 years) and although females may reach
sexual maturity at 10 years old they are mostliléebetween 25 and 45. Males need to reach at leas
20 years of age in order to successfully competenfiting.

Breeding
Usually, a single calf is born every 2.5-9 yeamnerally over the wet season and after a gestation
period of 22 months. Females can remain fertild G&t 60 years old.

Diet

The diet of elephant consists mainly of leaves hrahches of bushes and trees, but they also eat
grasses, fruit, and bark. This selection varieseddjmg on the time of year; during the rainy season
the elephant will feed more on grass than durirgdfy season. Bulls eat significantly more grass
than cows and calves.

Management intent:
1. It is not expected that natural interactions antlab@ur will occur as cows will be on
contraceptives and the DGR will carry a higher thanmal proportion of adult bulls. If the
DGR is expanded sufficiently to carry a populatafrat least 50 animals, then the wisdom of
stocking a normally structured population can basgessed. (This option will mean that the
population growth rate will be higher than thattie founder population and management
measures will have to be implemented to contropibygulation density).

A.3.2) Spatial Organisation

Territoriality is not present in elephant and s@sihot an issue of concern in the DGR. Adult Bulls
home ranges are much larger than those of thecdrree DGR, so it can be expected that the bulls
will range over the entire DGR and the breedinglhvtl remain in areas of preferred habitat.

Management intent:
1. The fact that elephant have home ranges that arelefended allows a higher number of
bulls to be carried with a greater opportunity lefpbant sightings.

A.3.3) Sex Ratio
Elephant are born at a 1:1 sex ratio and in laggjations it is pubertal bulls that disperse fritma
breeding herd. In very large populations, the s¢ioiis still close to parity (Whyte, 2001).

Management intent:
1. The following sex-age ratios will be introducedoithe DGRMA:

a. 5 adult bulls over the age of 20 years and up @aifhals in a breeding herd. Should
young bulls disperse from the breeding herd, thdlyhe left to mature within the
population. A higher ratio of adult bulls to cowsllwe maintained in order to
enhance the chances of visitor “Sightings”.

2. As the contraception of cows will be carried obg bull:cow sex ratio is dictated by tourist
viewing opportunity, rather than optimising the dutang success.
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A.3.4) Densities

The proposed density of elephant is one elephant,f80ha. Adaptive Management (Walker, 1998)
and the monitoring of vegetation and the elephapufation will be vital activities to maintain an
acceptable elephant density.

Management Intent:
1. The potential impact of elephant populations omrdrés a concern of the DGRMA. 1t is
intended that the elephant population will be madagt a density that biodiversity,
particularly large riparian trees are not losttte DGR.

A.4) INTRODUCTION OF ELEPHANT

New legislation classifies elephant as a ‘ThreademeProtected Species’ (TOPS). The introduction,
transfer, conveyance, holding and movement of @atbned or protected species require specialised
permits. All required permits acquisitions and skiions will be adhered to, and followed according
to the laws of South Africa, especially sectionf@he NATIONAL NORMS AND STANDARDS
FOR THE MANAGEMENT OF ELEPHANTS IN SOUTH AFRICA (Nianal Environment
Management Act 10 of 2004).

The introduction process will be a staggered on#) the breeding herd being released before any
bulls are introduced.

A.4.1) Source Population
Elephant will be sourced from populations whereltagdnimals are habituated to open vehicles with
tourists and fences, such as the Timbavati, Klas&abi Sand and Kruger National Park.

Elephant from populations in Pilanesberg and HiwehUmfolozi stem primarily from introductions
of calves. As these are not entirely natural haxettures yet, their introduction is not advised.

Management Intent:

1. The DGRMA will consider elephant from larger, exdsme areas where populations are used
to fences and open tourist vehicles. From the alieted above, the founder population
should be genetically heterogeneous but this isamqmime consideration for elephant in the
DGR.

2. Because of their aggressive reputation, no elephalhtbe sourced from the Madikwe
population.

A.4.2) Founder Population

What is important for Big Five game viewing is daphant “Sighting” — this sighting can be either
one good view of a single elephant or a view ofeeting herd. As bulls spend much of their time
alone, the chances of having “Sightings” with fagult bulls is greater than the chance of “Sigliting
a single breeding herd of ten animals. In orderinkrease the opportunities of sightings, the
recommendation here differs from that in the 20 pvhich recommended only one adult bull. It is
recommended that at least five adult bulls arethiced and one small breeding herd not more than
seven animals.

Management Intent:
1. The founding population will initially be 12 indiduals, however, the DGRMA will maintain
the population according to the recommended cagrgapacity of 18 animals.
2. The founder population will consist of one breedirggd of NO MORE than seven animals
and five adult bulls.

A.4.3) Management of Female Fertility
In order to slow the rate of increase of the poama it will be policy to use the contraception of
females to increase the interval between calves teast 10 years. As the founder population in the
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breeding herd will be small, the initial assessm&hhow many and which cows will have to be
subjected to contraception will be based on thatus at the time of capture.

The method of contraception of elephant cows igwarlving science and the use mdrcine zona
pallucida (Bothma & van Rooyen, 2006) to inhibit sperm peai#in of the egg is not advised. In this
case, the cow experiences regular oestrus and tedniyy bulls but does not conceive — this is
traumatic for the cow and the breeding herd an@aaly for any small calf that she may have at
foot.

Recent indications are that the use of GnRH aniagevill require less frequent application, (no
booster after two weeks). The use of GnRH stopsetmale’s ovarian cycle for at least a year and the
side—effects are less traumatic for her. (Moreitletathis can be obtained from Dr Cobus Raath 082-
577-2779). It is our view that this should be irtigeged as the contraception method of choice.

Management Intent
1. That the contraception of females will be the pmefé@ method for controlling the growth rate
of the elephant population
2. That the contraception method used must have #st thsruptive effect on the cow and the
breeding herd.

A.4.4) Acclimatisation and Release

The release must be a soft release, not directy the transport crates into the DGR, but the alsima
do not need to be kept in the boma for more thandays. As elephant are not territorial, the redea
of bulls can be staggered over more than one aaptason if necessary.

There is a boma on the DGR that can be strengthanddadapted for elephant (J. Steveess
comm). This boma has been described in detalil in theté\Rhino EMP by Funston (2008) and in
8.2 below.

The boma will have to be upgraded to accord taXBAT norms and standardAr{nexure 11) and
detailed in terms of section 9 of the NATIONAL NORMAND STANDARDS FOR THE
MANAGEMENT OF ELEPHANTS IN SOUTH AFRICA (National ivironment Management Act
10 of 2004).

If a single breeding herd of six or more elephantoi be introduced, then the boma will have to be
increased in size to two hectares.

Management Intent:

1. The elephant will undergo a soft release, wherg #ne held in the boma for up to four days,
which will allow them to recover from the journegmcato become sensitised to the fact that
the fences they encounter will be electrified.

2. The release itself must be done with a minimumuskfand the animals must be allowed to
leave the boma of their own accord.

A.5) CONTAINMENT

A.5.1) Perimeter Fence Specifications

A Big 5 compliant fence was erected in 2007 / 2008e fence conforms to the following
specifications:

(i) An electrified perimeter game proof fence of 2.4eight with a minimum of 24 strands
(non-electrified);
(i) Electrified on the inside of the game fence witHeatst five strands of electrical wires,
with a minimum diameter of 2.24 mm.
(iii) Trip line 0.6 m from fence base and electrified.
(iv) Bottom strand: at ground level with 225 mm doulffeai brackets.
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(v) Second strand: at 500mm above ground level witm22%ouble offset brackets.
(vi) Third strand: 1m above ground level with 225mm deulffset brackets.
(vii) Fourth strand: 1.5 m with 225 mm or 450 mm doulflsed brackets
(viii) Top strand: on top of fence (2.4m above groundJevith 450 mm double offset brackets
(ix) Earth strand: (double offset) 10 cm on the insitdeazh live wire strand
(x) Minimum voltage of 6000 V should be maintained &e tvhole peripheral electrified
fence.
(i) Energisers large enough to maintain at least 60@¥é&r a distance of 8 km and that do

not release less than 6 Joules.

A.5.2) Release Boma Specifications

A boma described in the white rhino EMP (Funst®08) was constructed into which the large game
animals will initially be released when necessditye boma can therefore be adapted for elephant by
being upgraded according to the standardsninexure 11

The following sets out the characteristics of thenb:

() The boma has been placed close to the centre dD@fR and has access to water for
utilisation after release.
(ii) The boma size is 100m x 100m. The boma includdicmuft dense vegetation to provide
security and food.
(iii) The boma has adequate clean drinking water andidesl the possibility for mud-
wallowing.
(iv) The fence has been electrified with seven stramitb, the offsets to the inside, and a

voltage of 6000 — 9000 V maintained.

a. First strand at ground level

b. Second strand: 300mm

c. Third strand: 600mm

d. Fourth strand: 1,0 m above ground level

e. Fifth strand:1,5m

f. Sixth strand: 2m

g. Seventh strand: 3m, with an additional earth strand

h. Double offset brackets are used for all strands.
(v) The boma has been electrified (3 strands) on thisidmy to prevent contact with

previously introduced game.
(vi) The inside and outside of the fence is serviced tiyee meter wide road to facilitate easy

maintenance of the fence and will highlight any#&# of individuals to escape. The road
on either side of the fence will also serve asebfieak.

(vii) Large trees inside the camp next to the fence baea cut down as to prevent electrical
shorts on fence.
(viii) The offloading ramp has been placed outside theefefihe gate closing the ramp is also
electrified when closed.
(ix) There is a separate wide gate (6m) for boma redease

The boma and the off-loading ramp are easily addes®r large, low-bed transport trucks with good
compacted roads leading to the paddock to preventrticks from overturning or getting bogged
down.

It must be ensured that the boma is strengthersmtding to the specifications Annexure 11

A.6) RISK ASSESSMENT OF INTRODUCTIONS

A number of risks and threats are faced throughintreduction of elephant to the DGR. Many of
these risks and threats are faced by all resefaesipg the introduction of elephant. The DGRMA
will manage to reduce these risks and threats &ed following mitigation measures will be
implemented.

_________________________________________________________________________________________________________________________________|
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A.6.1) Predation

With the low numbers of lion and the single pridalen predation is not considered a serious fafftor.
lion did ever kill an elephant calf, it would no¢ la concern as it would just slow down the rate of
growth of the elephant population.

Management Intent:
1. Low numbers of lion will be introduced as per tiverall EMP (to be concluded). Lion prides
will be kept at small numbers. The availability ather more easily killed prey species will
ensure that predation of elephant calves by lidhnet be a significant factor.

A.6.2) Inter-Species Conflict
As the male elephant to be introduced to the DGIRaNibe adults, it is not expected that the DGR
will experience the killing of rhino by young bulls musth (Slotow & Van Dyk, 1999).

Management Intent:

1. The elephant bulls to be introduced into the DGR wil be adults and they will be
introduced at least a month after the breeding hasdeft the release boma.

2. Any incident of rhino deaths where an elephanheésdulprit will be evaluated and dealt with
in an expedient and professional manner and inrdaoce with section 9 of the NATIONAL
NORMS AND STANDARDS FOR THE MANAGEMENT OF ELEPHANT&N SOUTH
AFRICA (National Environment Management Act 10 6D2).

3. The DGR is aware of the potential for elephant edufino mortality and although this is not
expected, management will react appropriatelydbies occur.

A.6.3) Drowning

Flooding in low lying riverine areas, during timefsheavy rains and floods should also be considered
as the steep banks of the Pienaars river makengettit very difficult. This concern should be
addressed by the DGRMA.

Management Intent:
1. This is highly unlikely and is not considered todreissue of concern. If an elephant calf is
lost to drowning it will slow the growth rate ofelpopulation.
2. The DGRMA will evaluate whether more safe accesmtponeed to be created on the
Pienaars River.

A.6.4) Disease Management

Elephant do not carry foot-and-mouth disease aakfore pose no threat to the disease-free status o
the Gauteng Province. Tuberculosis of the respiyasystem has not been recorded in elephant
natural conditions.

A.6.5) Drought

Drought situations do not pose a threat to eleppaptlations if Adaptive Management is practised
to keep animal’s biomass within carrying capacityttee DGR and to remove animals if the rainy
season is excessively below normal.

A.6.6) Shortage of Suitable Habitat
Given the current size of the DGR and the on-gqilags to expand the game reserve, this threat is
not of high concern.

Management Intent:
1. The DGRMA will continue to extend the DGR to a nraxim size of 120,000 ha.
2. The ecological carrying capacity and stocking naié be reviewed on an annual basis, in
conjunction with assessments of the responsesetdtlaptive Management practices. The
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elephant population will be held at or below theoremended level to ensure that suitable
natural habitat is always available to the popatati

3. An annual vegetation assessment will be undertak®nper the overall EMP and its
recommendations. The potential loss of biodiversftyegetation due to elephant impact will
monitored.

4. Thresholds of Potential Concerinnexure 10 for vegetation will be established and
monitoring will be aimed at ensuring the habitaisiain within these limits.

A.6.7) Poaching

Due to the close proximity of the National Highweayd other roads utilised by the general public in
the DGR area, as well as formal and informal settiets on the south western boundary of the DGR,
the DGRMA recognises the potential of illegal hogtof animals in the DGR. The DGRMA further
recognises that elephant may be particularly taydtie to the value of their ivory.

General Poaching Management Intent:

1. Law enforcement recommendations are made in thealby®an. It is a concern, however,
that the DGR may not reach the levels of staff nemsland equipment required.

2. Daily fence patrols will be conducted to ensureitttegrity of the fence and to limit trespass,
theft and poaching.

3. Armed security guards will man all access/exit gatethe DGR on a 24 hour basis.

4. A Police Reservists Unit must be formalised as samipossible in the DGR. This unit must
undertake operations such as patrols of the areh emtablishment of a community
information network. The Unit has been approvedhigySAPS and radio and cellular contact
will be incorporated into the unit. These additibsecurity measures assist with raising the
overall security standards of the area, will aleaddit the safeguarding of the DGR rhino and
elephant populations.

5. The DGRMA will employ field rangers who will be treed and equipped to deal with all
poaching or illegal entry situations in the DGR.

6. All ivory from natural mortality will be individudy marked by being stamped with a metal
punch. This will be stored safely and controlletigh the applicable GDACE policies.

7. An anti-poaching unit will be established in the RGf this role is outsourced, the unit will
report to the DGR manager.

8. All poachers that are apprehended will be prosecute

Management Intent Specific to Elephant:

1. DGR staff, Guides and landowners will be instrudtedeport elephant sightings in the DGR
to the park headquarters.

2. Security patrols of the perimeter fence and putdads as per the Infrastructure Policy of the
DGR are undertaken on a daily basis and all feaoeagies repaired. The breach of the fence
by any game or people is immediately reported &lthplementation Manager. In the first
month after release, the movement of elephant atofence must be reported to the DGR
manager as soon as possible.

3. Community involvement and education programmes lvélundertaken with the assistance of
the DTE and the local authority. Special attentrah be made to educate neighbours and
staff on actions to take and avoid if an elephas broken out of the DGR or is close to the
fence.

4. Staff working in the DGR will be instructed on wrettions to take and avoid should they
encounter elephant — either in a vehicle, on foaroa bicycle.

5. The movement of staff within the DGR will be donevghicle wherever possible.

6. The DGRMA will try to ensure a flow of benefits frothe DGR to the neighbouring
communities that will contribute to the social ambnomic development thereof and thereby
reduce the risk of subsistence poaching.
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A.6.8) Breakouts
As the DGR borders partially on a densely populateei-urban area, prevention of breakouts and

the implementation of standard operating proceduredignment with the “Break Out” action plan
will be undertaken.

It is sufficient to note here that human life arafesy is the first priority for the DGR and the
DGRMA. The control of any breakout must be in adamce with the requirements specified in
section 9 of the NATIONAL NORMS AND STANDARDS FORHE MANAGEMENT OF
ELEPHANTS IN SOUTH AFRICA (National Environment Magement Act 10 of 2004).

Management Intent:
The prevention of break outs can be assisted throlg following management interventions and
actions by the DGRMA:

1. Adequate water distribution and food availabilityll vee present in the DGR, so that these
resources are not limiting and thereby cause asitoathallenge the fence.

2. Monitoring and management of elephant movemenitsbeidone and although not intensive,
this will give an indication of the areas wherelgemns are most likely to occur.

3. Areas considered as high risk such as those baglen agricultural lands, should be
strengthened and the operation of the electricefentl be checked daily to reduce the
likelihood of breakouts.

4. Daily maintenance and monitoring of all fences tswe constant electrical charge is in
operation.

5. The manager of the DGR will have had experiencé witnting elephant and be able to deal
with an emergency situation should one arise. Aitthdor him to act in an emergency
situation will be obtained from the respective pnoes and the SAPS. (Plans for employing a
competent deputy for the reserve manager will beldped and implemented).

6. A dangerous game break out policy has been comfolethe DGR, which indicates exact
procedures to follow in the event of a break out.

A7) UTILISATION

Elephant bulls have a potentially high trophy va{up to R 150,000). However, in the DGR their
tourist value will always be higher than huntindueaand it is only under exceptional circumstances
that an elephant bull will be offered as a trophyese circumstances are:

@ That the bull in question is a persistent fencaelkee.
(i) That the bull shows repeated unusually aggresssawour and is considered a risk to
human life.
(iii) That the bull is very old and unlikely to survivar fvery long.
(iv) That the bull has escaped from the DGR and issituation where it is possible to utilise

it as a trophy. (DGR staff must use their judgen@mthis: An example would be a bull
that has settled on another property where acoessahsport is not possible, or where the
animal is a persistent fence breaker).

No elephant cows will be sold as trophies to hungerd if a cow has to be put down for any reason,
this will be done by the DGR manager.

All hunting will be done in accordance with secti@ of the NATIONAL NORMS AND
STANDARDS FOR THE MANAGEMENT OF ELEPHANTS IN SOUTHAFRICA (National
Environment Management Act 10 of 2004).

A cost analysis will be undertaken by the DGR Gé&ineerprises Ltd as the legal owner of the game
in the DGR, to determine the most cost effectivilisation option for any elephant bull to be
removed. The various options that will be considemad general guidelines that will be adhered to
are either Live Sale/Purchase or Hunting.
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A.7.1) Live Sale/Purchase
The sale of elephant bulls alive will not be undken for “Put and take” hunting elsewhere. The
DGR will not be a part of any unethical huntingetéphant.

Management Intent:
1. As live sales are ever contemplated, the DGRMA enl$ure that these are not to destinations
where animals are part of a “Canned Hunt” operation

A.7.2) Hunting

Trophy hunting will be accepted as an integral pathe DGR management. However, with the low
number of elephant bulls, it will be done very harnd then, only when a particular bull needsdo b
removed for safety or humane reasons

Management Intent:

1. Only problem bulls are considered to be a dangautoan life or property, ones which have
broken out of the DGR, or animals that are old &ad will be hunted. Each case will be
decided taking into account all options.

2. A representative of the Gauteng Nature Conservdtinit will be invited to all hunts and
should be present for the full duration of the hunt

3. In any area visible to the public, all visible ssgof the hunt must be removed with the carcass
directly after the hunt. In addition to this, ath¢es of blood and other body fluids should be
eliminated if the site is in an area that may kendey tourists.

4. Tusks must be registered with the Gauteng Natures€wation unit.

5. The DGR endorses the ethical standards of hunttgesablished by the SA Hunters
Association, the Professional Hunters Associatib8auth Africa (PHASA), and Safari Club
International (African Chapter).

6. All hunts will be conducted according to the aceepitiunting Rules and Regulations of the
DGR as accepted by the LOA EXCO and DGRMA.

7. When any elephant is to be hunted as a trophyudtrine done with minimum publicity and
the DGRMA must have logical reasons for doing §éhé media or general public question
the hunt, straightforward and factual answers mhestgiven and only by one person
designated as the official DGR spokesperson.

A.8) VETERINARY IMPLICATIONS

Elephant capture is a specialised process andowiyf be undertaken in the DGR by a qualified
wildlife veterinarian. Furthermore, transportatishould be undertaken under the supervision of a
gualified registered person or company. Recogrisatsportation procedures will be adhered to.

Veterinarian assistance during transportation aeldety will remain the responsibility of the selle
Therefore as the elephant will be sourced fromdargputable areas the veterinarian care of these
institutions will be used, i.e. elephant deliverbdm South African National Parks will be
accompanied by one of their internal veterinarians.

In instances where a veterinarian cannot be prdvidewell as in daily management circumstances
the services of a local veterinarian will be used.
Local vets in the area that have provided servresiously or that have been approached to offer
services include:

» Dr. Douw Grobler

e Dr. Andre Uys

e Dr. Tersius Zagt
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B. MANAGEMENT OF BLACK RHINO ( Diceros bicornis minoy

Together with white rhino, the black rhino can beoarism draw-card and popular photographic
species. However, unlike the readily seen whiteahihat prefers open grassy savannas, which
facilitates viewing, black rhino prefer closed hats and are less easily seen. Also, unlike thegla
and easily approachable white rhino, black rhireoraore alert and are frequently aggressive. Unless
conditions are absolutely perfect (wind directiord gyood trees to climb) they are not suitable for
tracking on foot.

B.1) HABITAT REQUIREMENTS

Black rhinos are exclusively browsers, and in Schitfica they feed on a wide selection of species
with the preferred feed beimcacia Karroo(Hitchins, 1969). They prefer closed habitats dadest

in thickets but occur in habitats ranging from wiaod to open savannah and semi-desert to montane
forests.

Water provision is vital for black rhino as theyrdrdaily if water is available, usually just atskuor
early evening. Dry season drinking patterns catinbiged to drinking once every second day. They
can however go without water for four days (Both2@02).

Black rhino often utilise mud wallows during thet eeather, primarily to help keep cool.
The DGR meets the habitat requirements of blaatorbiut it is not optimum in terms of feed.

B.1.1) Vegetation

The favoured food speciesAgacia Karroo(Hitchins, 1969) and this is present in the DGH, itot

in any great density. The vegetation of the DGRmrded as suitable but not optimal for blackahin
habitat.

There is sufficient woody vegetation to satisfyitimeed for shelter, shade and resting areas.

Management Intent:
1. The DGRMA will incorporate the detailed black rhihabitat assessment once the area has
reached 50,000ha.
2. The DGRMA will monitor the vegetation on an annbakis as per the original vegetation
assessment.

B.1.2) Water Provision

The provision of water in the DGR is facilitateddbgh artificial watering points, dams along rivers
and spruits and perennial rivers. Water provisimnbiack rhino in the DGR is not a limiting factor
given the extent of these natural and artificiatesiag points. More than one water point has been
shown to lessen friction between territorial mal&sis potential mortality through fighting at water
holes in the DGR area is unlikely to be problematic

The presence of the Pienaars river, Boekenhoutspfaallaagtespruit and Elands river will allow
black rhino territories to be well spread, whicll wiinimise territorial conflict at water points.

Further to water provision, black rhino require mudllows in summer and dust baths in the dry
season. Due to the number of natural water bodliested in the DGR, such as the Kaallaagte and
Boekenhoutskloof spruits, black rhinos will be atedevelop their own wallows. In addition there

are many earth dams available which provide swdtabdas for wallowing.

The water canals are a hazard to black rhino, apaalf falling into one is likely to be lost.
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Management intent:
1. The DGRMA will check the length of the Pienaars &ivor areas where suitable access
points may need to be developed to allow gameitk dafely.

B.1.3) Fire
Fire has little impact on black rhino with the epten of serious burns or fatalities that may oa€ur
animals are encircled by fire in long grass or seed

Management Intent:

1. A detailed and comprehensive fire plan will takegmisance of the management and
safeguarding of the black rhino and this will fopart of the overall EMP.

2. The fire management of the DGR will be used speatiff to provide grazing by removing
moribund and accumulated material.

3. Fire breaks will be made to safeguard areas promartaway fires, especially in areas near
the busier roads.

4, The DGRMA will form a FPA for the DGR area. Thisrdion will establish the size,
management requirement and time of fires in the Dic&ccordance with the EMP. All areas
burned will be recorded on maps. Initial surveyll e undertaken to assess fuel load of the
plant communities in which a burn is intended.

5. Whenever fire is used as a management tool, cdlreeviaken to ensure that large mammals
and particularly black rhino are not trapped bgdir

B.1.4) Drought
Black rhino are dependent on water. When watercesudry up in time of drought the animals will
move to other areas in order to find water souarekterritorial conflict will occur.

Management Intent:

1. The DGRMA will maintain black rhino bull numbers &% of the determined ecological
carrying capacity* to reduce the intensity of interritorial conflict during periods of
drought. (*Ecological carrying capacity has not been set ftack rhino at this stage as it
will mean reducing the numbers of other browserbelVa decision is made to introduce
black rhino, the stocking rate for these will belueed accordingly

2. If conditions warrant it, the DGRMA will considené reduction of impala, nyala, kudu and
elephant numbers to ensure that a shortage of atéetped is not a threat to the black rhino
population.

3. In extreme drought conditions the DGRMA will notdantake artificial feeding of the black
rhino in the veld. If necessary, black rhino wi# baptured and fed in temporary bomas on
their territories until range conditions have imyged.

4. The DGRMA will ensure that in the event of natunalter sources drying up, some selected
artificial watering points will be re-activated anghintained.

B.2) BEHAVIOURAL ECOLOGY

B.2.1) Social Behaviour and Reproduction

Black rhino are solitary animals with the except@fncoming together to mate; mothers and calves
will sometimes congregate in small groups for shpatiods of time. Males are not as sociable as
females although they will sometimes allow the pre® of other rhinos. Territories vary in size
depending on the availability of food and watern&ally they have smaller territories and larger
density in habitats that have plenty of food andewavailable, andice versaif resources are not
readily available.

Black rhino have a reputation for being extremeadgrassive. Due to their very poor eyesight they
will often charge if they sense a threat. Blackdsi will fight each other, and they have the highes
rates of intra-specific mortal fight related deatbs any large mammal: around 50% of males and
30% of females die from fighting-related injuries.
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They are browsers, eating leafy plants, branchaspts, thorny wood bushes and fruit. Their diet
helps to reduce the amount of woody plants whisalte in more grasses growing for the benefit of
other animals. They have been known to eat up @od#erent species of plant and can live up to 5
days without water during drought.

They browse for food in the morning and eveninghia hottest part of the day they are most inagctive
resting, sleeping and wallowing in mud when itvaitable.

Adults are solitary in nature, coming together ofdy mating. Mating does not have a seasonal
pattern but births tend to be towards the end®fdiny season in drier environments.

The gestation period is 15 to 16 months. The singleweighs approximately 35-50 kg at birth, and
can follow its mother around after just three dagganing occurs at around 2 years of age. The
mother and calf stay together for 2—3 years uhélnext calf is born; female calves may stay longer
forming small groups. The young are occasionakgeby spotted hyena and lion. Sexual maturity is
reached from 5-7 years old for females and 7-8sy&ar males. The life expectancy in natural
conditions (without poaching pressure) is from 3-years.

Management intent:
1. The DGRMA will manage a population with a bias toslsafemales so as to reduce conflict
and mortality with territorial bulls fighting.
2. Black rhino bulls will not be stocked at a dengitgher than 1:4000 ha.

Note: Natural sex ratios of black rhino are slightly mdhan 1:1 in favour of males, so management
will involve the removal of males from the popudati

B.2.2) Densities
When the decision is made to stock black rhincdhasn DGR, the carrying capacity of impala, nyala,
giraffe and kudu will be reduced to compensateHi.

Black rhino population densities are determinechbmt the social constraint and the food supply.
Social disruptions, which can include fatal figlgtirgenerally exert an influence on populations at
high densities well before ecological constraintshsas food supply take effect.

Management Intent:
1. To prevent losses due to fighting by bulls, ancaiten of the density of bulls will not exceed
one per 4,000 ha until detailed monitoring indiséteat this can be revised.

B.3) INTRODUCTION OF BLACK RHINO

New legislation classifies black rhino as a ‘Thexetd or Protected Species’ (TOPS). The
introduction, transfer, conveyance, holding and ement of a threatened or protected species require
specialised permits. All required permits, acqigsg and stipulations will be adhered to and foBow
according to the laws of South Africa.

B.3.1) Source Population
Management Intent:

1. Black rhino bulls, of the sub species minor, will ®ourced from populations where lion are
present so that they will not be naive towards darigppm lion. Black rhino from game
reserves or ranches with electric fences will dlsonore aware of fences and be less likely to
challenge those on the DGR.
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B.3.2) Founder Population

The Rhino Management Group now recommends a foypojeulation of 20 animals into areas that
can hold at least 50. The DGR will take a more eoretive approach because of the more open
habitats which can, therefore, not make an introdnof this size. With the present area of the DGR
an introduction of 20 animals will probably immeidily exceed an ideal stocking rate.

Management Intent:
1. If the DGRMA decide to introduce black rhino, thépintroduction will be 10 animals with
no more than four adult bulls.
2. Where possible, animals from both the Mkuze and aJozi-Hluhluwe bloodlines will be
procured.

B.3.3) Introduction and Release

The best method for introducing black rhino to egdéaproperty is to introduce the entire founder
population in as short a time as possible — a mantihe most. This should be a hard release from
several points (J. Flamand pers. comm.). A harelasd being where animals are released directly
from the transport crate into the field at a numbiepoints, rather than being held for a while in a
boma. If this process is not followed and the reteimkes place in phases, there is an increasedfris
fighting between territorial bulls and the newcomer

In the DGR scenario, if a few bulls are to be idtreed initially, this will be co-ordinated so thiis
done rapidly and at several different points. i§ ttannot be done, then the first animal will beaed
release and once it has settled down, the remawtldre soft releases into bomas, and if theseoare
properties separated from the first animal by adelmefore incorporation into the main body of the
DGR, then so much the better. (A protracted relgaeeess will only be implemented as new
properties are incorporated into the DGR).

Black rhino adapt to a boma very easily — unlikétevihhino. People experienced in the management
of the species in bomas will be involved in thiegess.

When cows are released into the DGR, with teratdoulls already present, the risk of fighting will
have to be reduced. Any cows to be introduced thidh have to be soft releases into the properties
before the fences between the core DGR block agktproperties have been removed. This will give
the animals time to get acquainted while separayeslfence.

Management Intent:
1. Whether to do soft or hard releases will be deteeadhiby the specific situation according to
the guidelines presented above.

B.4) CONTAINMENT

B.4.1) Perimeter Fence Specifications

A Big 5 compliant fence was erected in 2007 / 2008e fence conforms to the following
specifications:

@ An electrified perimeter game proof fence of 2.4aight with a minimum of 24 strands
(non-electrified);
(i) Electrified on the inside of the game fence witHeatst five strands of electrical wires,
with a minimum diameter of 2.24 mm.
(iii) Trip line 0.6 m from fence base and electrified.
(iv) Bottom strand: at ground level with 225 mm doulffeeai brackets.
(v) Second strand: at 500mm above ground level witm22%ouble offset brackets.
(vi) Third strand: 1m above ground level with 225mm deuwlffset brackets.
(vii) Fourth strand: 1.5 m with 225 mm or 450 mm doulflsed brackets
(viii) Top strand: on top of fence (2.4m above groundljevigh 450 mm double offset brackets
(ix) Earth strand: (double offset) 10 cm on the insideazh live wire strand

273



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

(X) Minimum voltage of 6000 V should be maintained twe twhole peripheral electrified
fence.
(xi) Energisers large enough to maintain at least 60@¥é&f a distance of 8 km and do not

release less than 6 Joules.

The Terms of Reference as accepted for the aweetedng tender can be consulted for further
specifications.

B.4.2) Release Boma Specifications

A boma was constructed into which the large gameaas will initially be released when necessary.
The boma can therefore be used to teach black thimespect electric perimeter fence. The boma
will also be used on an ongoing basis for rehaitiin and treatment of sick/injured wildlife where
deemed necessary.

The following sets out the characteristics of thenh:

(i) The boma has been placed close to the centre oD@ and has access to water for
utilisation after release.

(i) ~ The boma size is 100m x 100m. The boma includeficEuft dense vegetation to provide
security and food.

(i) ~ The boma has adequate clean drinking water anddeslthe possibility for mud-wallowing.

(iv)  The fence has been electrified with seven stranitls,the offsets to the inside, and a voltage
of 6000 - 9000 V maintained.

First strand at ground level
b. Second strand: 300mm
c. Third strand: 600mm
d. Fourth strand: 1,0 m above ground level
e. Fifth strand:1,5m
f.  Sixth strand: 2m
Seventh strand: 3m, with an additional earth strand
(v) Double offset brackets are used for all strands.

(vii  The boma has been electrified (3 strands) on thsid®y to prevent contact with previously
introduced game.

(vi)  The inside and outside of the fence is servicea llyree meter wide road to facilitate easy
maintenance of the fence and will highlight any#&§ of individuals to escape. The road on
either side of the fence will also serve as a fieak.

(viii) Large trees inside the camp next to the fence baea cut down to prevent electrical shorts
on fence.

(ix)  The offloading ramp has been placed outside theefefihe gate closing the ramp is also
electrified when closed.

(x)  There is a separate wide gate (6m) for boma redease

Q :

The boma and the off-loading ramp are easily addes®r large, low-bed transport trucks with good
compacted roads leading to the paddock to preventrtcks from overturning or getting bogged
down.

B.5) RISK ASSESSMENT OF INTRODUCTIONS

A number of risks and threats are faced throughrttreduction of black rhino to the DGR. Most of
these risks and threats are faced by any reseau@niply the introduction of black rhinos. The
DGRMA will assess these risks and threats and atitig measures will be followed.

B.5.1) Predation
Lion and spotted hyena do predate on young blackorh
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Management Intent:

1. Low numbers of lion will be introduced as per tlenIEMP (Funston 2008). Lion prides will
be kept at small numbers. Prey species such adangsbra and wildebeest, will be stocked
in numbers that will provide a sufficient bufferaagst rhino predation. The availability of
other more easily attainable prey species will enshat predation of black rhino by lion is
minimal.

2. The possible introduction of spotted hyena is urrdeiew at the moment. If it does take
place, clan sizes will be small and unlikely taethitien black rhino calves.

B.5.2) Inter-Species Conflict

The Pilanesberg National Park did experience a eunob white rhino mortalities as a result of
aggressive adolescent behaviour by young elephals im musth and similar behaviour could be
expected towards black rhino. Studies in the Pghaegy National Park and Hluhluwe-Umfolozi

Game Reserve showed that the introduction of langeture bulls to the population facilitated the
establishment of a hierarchal system in elephatis.bihis ensured that elephant bulls in the
population did not enter musth at earlier ages.eGhe mature bulls from the Kruger National Park
had been introduced the elephant induced mortlifewhite rhinos stopped (Slottow & Van Dyk,

1999; Slottowet al, 2000).

Management Intent:

1. In order to avoid rhino mortality due to young diapt bulls, in the DGR, the DGRMA wiill
introduce at least four mature elephant bulls ®BGR. These bulls will only be introduced
after the introduction of the elephant breedingdhemd no juvenile bulls are recommended
for introduction in the founder population.

B.5.3) Risk to people

Black rhino are aggressive and frequently chargglgevhen caught unawares or just when they feel
in the mood to do so.

Management intent:
1. In order to reduce the risk of accidents and injury
2. Staff working in the DGR will be transported by e to and from work.
3. All staff will be instructed on how to react when ot or bicycle in the presence of black
rhino.

B.5.4) Risk of vehicle-black rhino accidents
Black rhino occasionally charge vehicles and ameetones killed in the process.

Management intent:
To reduce the risk of vehicle-black rhino accidettiie DGRMA will undertake the following:
1. All drivers working in the DGR will be instructednohow to react when in a possible
confrontational situation with black rhino.

2. Signposts warning of wild animals will be erectéohg the district roads and the speed limits
will be strictly enforced.

B.5.5) Drowning

Flooding in low lying riverine areas, during time$ heavy rains and floods, should also be
considered as rhinos are poor swimmers.

Management Intent:
1. The DGRMA will inspect reaches of the Pienaars Riwdere there are considerable
distances with very steep banks that could be Hamarto rhino. Suitable access/exit points
will be made where it is considered advisable.
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B.5.6) Disease Management

Rhino do not carry foot-and-mouth disease and the¥epose no threat to the disease-free status of
the Gauteng Province. Tuberculosis of the respiyaggstem has not been recorded in black rhinos
under natural conditions.

B.5.7) Drought
Drought situations do pose a threat to black riiapulations due to their dependence on water and
that they are browsers. For mitigation and drougamhagement actions see above.

B.5.8) Shortage of Suitable Habitat
Given the current size of the DGR and the on-ggilags to expand the DGR, this threat is not of
high concern.

Management Intent:

1. The DGRMA will continue to extend the DGR to a nraxim size of 120,000ha.

2. The ecological carrying capacity will be evaluatedan annual basis or in conjunction with
assessments of an adaptive management proceskeapdgulation will be held below this
size to ensure that suitable habitat is availabtéé population.

3. An annual vegetation assessment will be undertak®nper the overall EMP and its
recommendations.

B.5.9) Poaching

Due to the close proximity of the national highwayd other busy district roads utilised by the
general public in the DGR area, as well as fornmal aformal settlements on the south western
boundary of the DGR, the DGRMA recognises the gakaf illegal hunting of animals in the DGR.
The DGRMA further recognises that black and whitee@ may be particularly vulnerable due to the
value of their horns and other commodities on tlegal market. The DGRMA takes note that the
over 100 rhino poached in South Africa during 20@8cates the seriousness of the threat.

General Poaching Management Intent:

1. A poaching risk analysis of the area will be inagied in the overall EMP.

2. Daily fence patrols will be conducted to ensureitttegrity of the fence and to display asset
securing vigilance.

3. Armed security guards will man all access/exit gatethe DGR on a 24 hour basis.

4. A Police Reservists Unit will be established in &R and has begun operations such as
patrols of the area and establishment of communftyrmants. The Unit has been approved
by the SAPS and radio and cellular contact wilifeorporated in the unit. These additional
security measures will assist with raising the allegecurity standards of the area, and will
benefit the safeguarding of the DGR rhino.

5. The DGRMA will employ an adequate force of fieldhgers who will be trained and
equipped to deal with all poaching or illegal erditpations in the DGR. The density of field
rangers operating in the DGR once it reaches 506000size will not be less than 25 men in
the field at any time.

6. All legal rhino horn stockpiles will be managed, mitored and protected, through the
applicable GDACE policies.

7. An anti-poaching unit will be established as pdtheir security infrastructure or an external
security consultant will be appointed to do anta@aing. This company will report directly to
the DGRMA.

Management Intent Specific to Black Rhino:
1. When black rhino are introduced, weekly tracking amonitoring of the rhino population will
be undertaken.
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2. Security patrols of the perimeter fence and putdads as per the Infrastructure Policy of the
DGR are undertaken on a daily basis and all feaoeagies repaired. The breach of the fence
by any game or people is immediately reported ¢ditiplementation Manager.

3. Community involvement and education programmes lvélundertaken with the assistance of
the DTE and the local authority.

B.5.10) Cost of Conservation

For rhino conservation to have a long term futitres essential that (political and public) supploet

in place and fostered. Effort is required to ingggriocal communities into the conservation efforts
order to sustain the flow of benefits (conservatm reserve) that will contribute to the sociad an
economic development of the area. Successful rbamservation is not cheap and the risk remains
that in the event that financial output is decrdae management of the rhino populations may
deteriorate.

Management Intent:

1. The DGRMA will secure the necessary financial irgpabhd manpower from DGR tourism,
together with funds from supporting donor orgarnases. Other funds from the use of wildlife
in the DGR will also be allocated to support thied.

2. The DGRMA will facilitate, with the assistance fratre Gauteng Provincial Government, the
integration of the local communities into the rhizunservation efforts and the DGR support
structures.

3. The DGRMA will ensure a flow of benefits from théGR to the neighbouring communities
that will contribute to the social and economic @epment thereof.

B.5.11) Breakouts

As the DGR borders on a densely populated semirugio@a, prevention of break-outs is a priority.
The implementation of standard operating procedurealignment with the break-out policy and
action plan will be undertaken.

Management Intent:
The prevention of break-outs can be assisted thraolig following management interventions and
actions by the DGRMA.:
1. Adequate water distribution and food availabilipybie maintained.
2. Monitoring and management of game numbers.
3. Areas considered as high risk such as areas bogdem agricultural land should be
strengthened or stone-packed to reduce likelihddmleak-outs.
4. Daily maintenance and monitoring of all fencesnsuwre constant electrical charge.
5. Weekly monitoring of all black rhino will be done.
6. The management of bulls at 75% of ecological cagycapacity of an even sex ratio
population.

A dangerous game break-out policy has been comfiilethe DGR. This indicates exact procedures
to follow in the event of a break-out. (see Dangsrgame break-out policy in section 2.2.2.1.1(1)).

B.5.12) Danger to staff
Black rhino are more alert and aggressive thaneamtino and they frequently charge vehicles and
people on foot.

Management intent:
The DGRMA members and the reserve manager wilfuosistaff and contractors on the actions to
take and avoid in order to reduce the risk of yjme to black rhino.

277



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

B.6) UTILISATION

The DGR Game Enterprises Ltd (DGRGE) favours theagament of the population to produce an
optimal off take for live sale. If black rhino hatebe removed, a cost analysis will be undertdken
the DGRGE as the legal owner of the game in the DtBRdetermine the most cost effective
utilisation option. The only option that will be msidered will be live sale or donation to another
protected area or reputable captive facility.

B.6.1) Harvesting for Growth

All current continental, regional or national Afsic rhino strategies and policies have set minimum
metapopulation growth targets of at least 5% pauanand sometimes higher. These minimum target
growth rates are well below the suspected R maxifman sustainable per capita rate of increase) of
around 9% for African rhino and hopefully metap@ian growth will exceed these minimum target
levels. To achieve these minimum target growth srapdll require actively managing longer
established populations for more rapid growth.

Management intent
1. The DGR black rhino population will be managed fooduction and a detailed plan and
programme will be developed when the introducteplanned.

B.6.2) Reproductive Performance
Reproductive performance of black rhino populatidvas been used to demonstrate differences
between populations and to highlight these diffeesrover time (Hitchins & Anderson, 1983).

Management Intent:

1. Records will be kept of calving interval and thesay first calving of females. The Limits of
Acceptable Change has still to be established kackbrhino but when these are set, any
extension of calving interval or increase in the afsexual maturity beyond these limits will
signal the need to implement Adaptive Managemesitber the habitats or the population.

B.7) VETERINARY IMPLICATIONS

Black rhino capture is a specialised process atidowly be undertaken in the DGR by a qualified
wildlife veterinarian. Furthermore, transportatwil be the responsibility of the seller and wilhlg

be undertaken under the supervision of a qualifiegistered person or company. Recognised
transportation procedures will be adhered to.

Veterinarian assistance during transportation agligetty will remain the responsibility of the selle

Local vets in the area who have provided servieesipusly or who have been approached to offer
services include:

» Dr. Douw Grobler

e Dr. Andre Uys

e Dr. Tersius Zagt

If planned ahead, the following vets who have eioepl experience with black rhino can also be
contacted: Dr. Pete Morkel and Dr. Cobus Raath.

C. MANAGEMENT OF BUFFALO ( Syncerus caffey

Buffalo play an essential role in the grazing sssg@ as a bulk grazer (Bell, 1971), making short
and more nutritious grasses more available to nmgdiate and selective grazers. They are also a
major drawcard for trophy hunting and old bulls pogular photographic subjects. Breeding herds
and bachelor herds are generally placid, and witiwkedgeable guides, bulls can be approached on
foot with comparative safety. Like approaching &kmt and rhino on foot, this provides an
unforgettable experience for visitors.
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C.1) MOTIVATION FOR INTRODUCTION OF BUFFALO
C.1.1) Objectives
This single species management plan is an integraponent of the overall management plan for the
DGR. The specific objectives of this plan are:
(i) To provide guidelines for the sourcing, introduntiand management of buffal&yncerus
caffen in the DGR.
(i) ~ To ensure that the introduction of buffalo into &R is successful and economically viable,
and conforms to acceptable, ethical and recommepdactices as advised by recognised
authorities, including GDACE.

C.1.2) Goals
The introduction of buffalo into the DGR will fulfihe following goals and objectives of the DGR:
()  The primary goal is to manage a disease free louffapulation in the DGR, within to be
agreed Limits of Acceptable Change, so that wilve¢he following:
a. Conservation role — The buffalo population will ypka keystone role as a bulk grazer
in the grazing succession.
b. Tourism role — Buffalo bulls in particular, becausfetheir rugged appearance and
dangerous reputation, are excellent tourism animads fulfil the Big 5 objective of
the DGR. It will be an objective that visitors haam excellent chance of seeing a
buffalo over a 48 hour visit.
c. Economic role - Planned and sustainable trophy ihgntvill be used as a
management tool to utilise old bulls and to gereeavaluable source of income. If
managed well, the production of an annual off-takéDisease free” animals and a
few trophy bulls will provide a significant boost the DGR’s revenue.

The introduction of “Disease free” buffalo into tB&R conforms to the objectives of the DGR and is
supported by the Gauteng Provincial Government.

Because it is expected predators will not exertsiggificant control over the buffalo populatione w
believe that once the population reaches 200 asjraad provided that the sex-ratio remains biased
towards females, a significant harvest can regulbd realised (see examples from the Madikwe
model simulation irAnnexure 12 (Stalmanst al, 1994).

If this situation can be perpetuated and cleanabmfprices remain stable, then buffalo have the
potential to generate a greater income to DGR taay other species. For this reason, it is
recommended that the population is managed for gathe viewing and the production of disease -
free animals for live sales.

It is believed that the impact of predation on bldfcan be further reduced if the lion populatioa a
managed according to the EMP (Funston, 2008) doctieditions do not exceed one adult male per
coalition. This will reduce the likelihood of lidalling buffalo.

Buffalo removals will be done by live capture. lile simple for the DGRMA to sell buffalo “in the
veld” to a contractor who then catches and re-gb#sn to the final destination. However, to earn
more per animal, it is recommended that when the tcomes to sell buffalo that the DGRMA
becomes actively involved in marketing through e final destination and engages the capture
operator as an “agent” to catch and transport tiv@als. This does mean that the DGRMA will enter
into an element of risk, but the reward in termgm@fater income per animal will be higher.

C.2) HABITAT REQUIREMENTS
Buffalo are bulk grazers that require water redylaWater provision is important as they drink
regularly and calves require water daily in the skgson.
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The DGR meets the habitat requirements of buffal@ provides a wide variety of palatable grasses
and sufficient woodland for cover and shade. Tla@eeenough assessable water points, except along
the Pienaars River, where steep sided banks maksstor buffalo a risky task.

C.2.1) Vegetation
The vegetation has been described by Skosana astdalV€005), and more recently by Gertenbach
(this plan).

Management Intent:
1. The overall EMP will provide a comprehensive vegetasurvey of the current DGR area in
order to refine the vegetation synopsis provideavab
2. The DGRMA will undertake to monitor the vegetatmirthe DGR on an annual basis.
3. Setting the “Thresholds of Potential ConcerAhexure 10 for the impact of buffalo on
grazing in the DGR will be a future priority foralDGRMA.

C.2.2) Water Provision

Water requirements:

Buffalo adults drink on average some 3.4 litres p@dkg. During the hot dry period animals can
drink twice a day. Drinking intervals can vary beem 6 and 28 hours.

In the hot season buffalo, particularly bulls, fregtly wallow in order to cool down. Buffalo wilke
the same wallows as white rhino (Funston, 2008).

Implications for water provisioning in DGR

Foraging range of buffalo for water is limited tékin (Young, 1970). Even during the dry periods,
few surface water areas will be further than Skarap Therefore, given the current spatial and
temporal availability of water, buffalo in the DG&e unlikely to be water stressed and their
distributions are unlikely to be water limited.

Concern is expressed here on the extensive distaofcthe Pioneers’ river with very steep banks.
Much of this distance presents a high risk foréamgammals.

Management intent:
1. The DGRMA will liaise with land owners regardingetpotential closure of some waterholes
given the excessive number of water points in tdRD
2. The DGRMA are advised to check the length of tren&ars River for areas where suitable
access points may need to be developed to allove gamrink safely.

C.2.3) Fire
Fire has little impact on buffalo with the exceptiof serious burns or fatalities that may occur if
animals are encircled by fire in long grass or seed

Management Intent:

1. A detailed and comprehensive fire plan will takegmisance of the management and
safeguarding of the buffalo population and thid f@ifm part of the overall EMP.

2. The fire management of the DGR will be used speatiff to provide grazing by removing
moribund and accumulated material.

3. Fire breaks will be made to safe guard areas pimmen away fires, especially in areas near
the busier roads.

4, The DGRMA will form a FPA for the DGR area. Thisrdion will establish the size,
management requirement and time of fires in the D& cordance with the EMP. All areas
burned will be recorded on maps. Initial surveyll e undertaken to assess fuel load of the
plant communities in which a burn is intended.
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5. Whenever fire is used as a management tool, cdrbeviaken to ensure that large mammals
are not trapped by fires.

C.2.4) Drought

Buffalo are dependent on water. When water soutoesip in time of drought the animals will move
to other areas in order to find water sources. @eulk grazers, and highly mobile, buffalo shouéd b
able to move to areas where feed is available @DBER.

Management Intent:

1. The DGRMA will maintain buffalo numbers at the detened ecological carrying capacity to
avoid excessive stocking rates that would leadxtegsive over-grazing and calf mortality
during periods of drought. Depending on cost-bésieti may be desirable to allow buffalo to
increase above the 200 limit and reduce the nuntdfezebra. (This will be a decision to be
made sometime in the future).

2. In extreme drought conditions, the DGRMA will natdertake feeding of the buffalo in the
DGR. If necessary, buffalo will be captured and genarily held in bomas and fed until
suitable conditions for their release return.

3. The DGRMA will ensure that in the event of natusalter sources drying up, some selected
artificial watering points will be re-activated andhintained.

C.3) BEHAVIOURAL ECOLOGY

C.3.1) Social Behaviour and Reproduction

Social behaviour:

Buffalo are gregarious, occurring in herds of upsawveral thousand individuals. These herds are
relatively stable associations, with the smallerdbeforming into larger ones temporarily. Buffalo
herds move seasonally in search of adequate grazidgwvater. There may be family cohesion of
females within the herd: family ties in the malesnibt last beyond three years of age. Old and young
bulls may leave the herd and form small bachelods$he

There is an established hierarchy, both within bemhherds and large herds. Old bulls can become
harassed and leave the herd.

Reproduction:

Buffalo mate and give birth strictly during the maiseasons. Birth peak takes place early in the
season while mating peaks later. A bull will clgsglard a cow that comes into heat, while keeping
other bulls at bay. This is difficult as cows aretg evasive and attract many males to the sceye. B
the time a cow is in full estrous only the most dwant bull in the herd/sub-herd is there. Cowg firs
calve at five years of age, after a gestation aob Ifionths. Newly born calves remain hidden in
vegetation for the first few weeks while being ragtoccasionally by the mother before joining the
main herd. Calves are held in the centre of thd farsafety. The maternal bond between mother and
calf lasts longer than in most bovids. However whenew calf is born the bonding ends and the
mother will keep her previous offspring out of thay with horn jabs. Nevertheless the yearling will
still tag along for another year or so. Males lethadr mothers when they are two years old and join
the bachelor groups.

Diet:

Buffalo are primarily grazers that will occasioyadlat forbs and shrubs. During the warm wet season,
buffalo spend less time feeding than they do dutfiiegwarm dry season. They graze primarily during
the cool hours of the day and at night in the leassn.

Management intent:
1. It is intended that the buffalo will be free rangiand will feed on natural veld and that
natural interactions and behaviour will occur.
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C.3.2) Spatial Organisation

Territoriality is not present in buffalo and sasinot an issue of concern in the DGR. Adult bblse
home ranges which are much larger than those ddre of the DGR, so it can be expected that the
bulls will range over the entire DGR and the bragdierd will remain in areas of preferred habitat.

Management intent:

1. If buffalo were territorial, then the DGR would grite able to support fewer bulls than their
social structure allows. The fact that they havendaanges and bachelor herds that are not
defended allows a higher number of bulls to beiedrand benefits the optimisation of a
possible return from trophy hunting.

C.3.3) Sex Ratio

Within the prescribed carrying capacity of buffabothe DGR, the sex ratio will be managed to be
one that will produce the highest income to the D@Rether this is in the form of live sales or the
production of trophy bulls. The prevailing marketdes will dictate whether management will be for
the production of bulls for hunting, or for thedisale market for breeding animals. The former will
require the early removal of cows to favour a highportion of bulls within the buffalo biomass,
the latter will mean managing for as high a praparof breeding cows as possible. These numbers
will be decided by the data from the field and gp adaptive management.

Management intent:

1. The sex-age ratio of buffalo to be introduced it DGR will largely depend on funds and
availability. Because of the potentially very cgsthpact of lion predation on buffalo, it is
important to have a number of adult bulls in thedh® provide a measure of protection
against lion predation. It has been found in thadeér National Park, that male lion predate
more heavily on buffalo that other prey species kitica greater proportion of buffalo than
lionesses (Funstoet al.,1998). With only one adult male lion per prideisitexpected that
the level of lion predation on buffalo; herds wik reduced if there are enough adult bulls in
the herd for some degree of protection. A foundsyutation of four adult bulls and at least
22 cows and heifers will be constructive in that Bulls will give a measure of protection of
the herd from lion predation and the number areentioain enough for breeding purposes.

C.3.4) Densities

The proposed density of buffalo is 1:90ha, clos¢htorange described by Bothma & van Rooyen
(2006:86) for natural populations under a similaeam annual rainfall. Adaptive Management
(Walker, 1998) and the monitoring of grazing and Huffalo population will be vital activities to
provide the information needed for management dewsand to maintain a productive buffalo
population.

Management intent:
1. It is intended that the density of buffalo will beanaged at a level to ensure optimal
production to generate revenue for the DGR.

C.4) INTRODUCTION OF BUFFALO

The introduction, transfer, conveyance, holding aralement of a threatened or protected species
require specialised permits. All required permitguasitions and stipulations will be adhered tad an
followed according to the laws of South Africa.

C.4.1) Source Population
Buffalo will be sourced only from populations whiahe “Disease-free” and where the animals have
been exposed to lion predation: e.g. Pilanesbetdviadikwe.

Buffalo from Madikwe are preferred as the Pilanegl@opulation stems from the Addo gene pool
and the trophy quality is not as good as the argiritam more diverse founder stock in Madikwe.
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Management Intent:
1. The DGRMA will consider buffalo only from “Diseadeee” herds where animals are also
familiar with lion.
2. The DGRMA will supplement this founder populatidrosld funds become available.

C.4.2) Founder Population

What is important is to obtain a founder populatibat is large enough to make a realistic impact on
game viewing and to be able to reach the desireglicg capacity for buffalo in less than 20 yedts.

is recommended that at least 25 animals are intextiin the founder population and at least three of
these must be large bulls.

Management Intent:
1. The founding population will initially be 25 indiduials. However the DGRMA will maintain
the population according to the recommended cagrgapacity of 200 animals.
2. The founder population will consist of cows, heiéed calves and at least three large bulls.

C.4.3) Acclimatisation and Release

The release must be a soft release, not direaliy the crates into the DGR, but the animals do not
need to be kept in the boma longer than overnigbkt.buffalo are not territorial, the release of
additional animals can be staggered over time rasfand animals become available.

There is a boma on the DGR that will be suitabletfe introduction of buffalo (J.Stevepers
comm). This boma has been described in detail in thété\Rhino EMP by Funston (2008) and in
the release boma specifications provided below.

Management Intent:

1. The buffalo will undergo a soft release that wilba them to recover from the journey and to
become sensitised to the fact that the fencesahegunter will be electrified. They can be
released within 24 hours of arrival, provided tlaeg in good health.

2. The release itself must be done with a minimumuskfand the animals must be allowed to
leave the boma of their own accord.

3. The sex/age composition of the introduced animélde recorded before release.

4. The implanting or microchips and taking of bloodhgdes will not be necessary, but could be
undertaken, if required, for recordkeeping purposes

C.5) CONTAINMENT

C.5.1) Perimeter Fence Specifications

Clean, disease-free buffalo from either Madikwddnesberg will be accustomed to fences and the
DGR fence specs below conform to the standardsrextjoy the province for Big 5.

A Big 5 compliant fence was erected in 2007/2008e Tience conforms to the following
specifications:

@ An electrified perimeter game proof fence of 2.4aight with a minimum of 24 strands
(non-electrified);
(i) Electrified on the inside of the game fence witHeatst five strands of electrical wires,
with a minimum diameter of 2.24 mm.
(iii) Trip line 0.6 m from fence base and electrified.
(iv) Bottom strand: at ground level with 225 mm doulffeeai brackets.
(v) Second strand: at 500mm above ground level witm22%ouble offset brackets.
(vi) Third strand: 1m above ground level with 225mm deuwlffset brackets.
(vii) Fourth strand: 1.5 m with 225 mm or 450 mm doulflsed brackets
(viii) Top strand: on top of fence (2.4m above groundljevigh 450 mm double offset brackets
(ix) Earth strand: (double offset) 10 cm on the insideazh live wire strand
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(x) Minimum voltage of 6000 V should be maintained twe twhole peripheral electrified
fence.
(xi) Energisers large enough to maintain at least 60@¥é&s a distance of 8 km and that do

not release less than 6 Joules.

C.5.2) Release Boma Specifications

A boma described in the white rhino EMP (Funstd@8&) was constructed into which the large game
animals will initially be released when necessdige boma, described below, will be suitable for
buffalo.

() The boma has been placed close to the centre oD@R and has access to water for

utilisation after release.

(i) ~ The boma size is 100m x 100m. The boma includeficmuft dense vegetation to provide

security and food.

(i)  The boma has adequate clean drinking water anddaslthe possibility for mud-wallowing.

(iv)  The fence has been electrified with seven stranitls,the offsets to the inside, and a voltage

of 6000 — 9000 V maintained.
a. First strand at ground level
b. Second strand: 300mm
c. Third strand: 600mm
d. Fourth strand: 1,0 m above ground level
e. Fifth strand:1,5m
f. Sixth strand: 2m
. Seventh strand: 3m, with an additional earth strand
(v)  Double offset brackets are used for all strands.

(vii  The boma has been electrified (3 strands) on th&d®) to prevent contact with previously
introduced game.

(viiy  The inside and outside of the fence is servicead Ibyree meter wide road to facilitate easy
maintenance of the fence and will highlight anyod# of individuals to escape. The road on
either side of the fence will also serve as a fizak.

(viii) Large trees inside the camp next to the fence haem cut down as to prevent electrical
shorts on fence.

(x)  The offloading ramp has been placed outside theefehe gate closing the ramp is also
electrified when closed.

(x)  There is a separate wide gate (6m) for boma redease

«

The boma and the off-loading ramp are easily addes®r large, low-bed transport trucks with good
compacted roads leading to the paddock to preventrticks from overturning or getting bogged
down.

C.6) RISK ASSESSMENT OF INTRODUCTIONS

A number of risks and threats are faced throughrtineduction of buffalo to the DGR. Many of these
risks and threats are faced by all reserves plgntiia introduction of buffalo. The DGRMA will
manage to reduce these risks and threats andltheifig mitigation measures will be implemented.

C.6.1) Predation

The lion EMP deliberately insists that each pridi enly have one adult male and the offspring will
be managed to ensure that no coalition is forméd Will reduce the chances of buffalo being killed
(Funstonet al, 2008) as this is speciality of male coalitiohswill always be important to keep at
least three or four adult bulls in a buffalo breedherd for protection against lion predation and i
hoped that lion predation will not be a factor.
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Management Intent:
1. Low numbers of lion will be introduced as per thee@ll EMP. Lion prides will be kept at
small numbers. The availability of other more esasillled prey species will ensure that
predation of buffalo by lion will not be a very gifjcant factor.

C.6.2) Disease Management

As the buffalo to be introduced to the DGR will b# adults, it is not expected that disease wilhbe
problem. However, EVERY precaution must be takenetsure that the buffalo herds remain
“Disease Free”. The diseases of greatest conceen oot & Mouth, Brucellosis Bovine
Tuberculosis and Corridor disease or Theileridsisther background on these in relation to buffalo
production can be obtained from Bothma & van Rodz&06).

Management Intent Specific to Buffalo:
1. The buffalo to be introduced into the DGR will ofilg from a “Disease free” population.
2. Any buffalo that die or are killed must be autopsand examined for diseases that are of
concern.
3. Any rhino and elephant introduced to the DGR fromaa wheréeTheileriosisis prevalent
(Kruger or Lowveld) must be “tick free” when thesedantroduced into the DGR.

General Management Intent:

1. The DGR is aware of the potential for any of thevadbomentioned diseases infecting the herd
in the DGR. The DGRMA will ensure that animals ardy procured from herds that are
definitely disease-free.

2. ltis a concern that the additional white rhino treome from Kruger and this presents a risk
of introducingTheileriosisinfected ticks to the DGR, which could infect bldfén the DGR
(as has happened in Loskop Dam Nature Reservg)h&he and rhino to come from Kruger
or other reserves in the Lowveld should be spragtedapture so that arfghipicephalus
appendiculatidicks on the animals are killed).

C.6.3) Drowning

Flooding in low lying riverine areas, during timesheavy rains and floods should also be considered
as the steep banks of the Pienaars river makengettit very difficult. This concern should be
addressed by the DGRMA.

Management Intent:
1. This is a low risk but if buffalo are lost to droing it will slow the growth rate of the
population.
2. The DGRMA will evaluate whether more safe accesmtponeed to be created on the
Pienaars River.

C.6.4) Drought

Drought situations will not pose a serious threaht buffalo populations if Adaptive Management is
practised to keep herbivore biomass within carrgapgacity of the DGR and to remove animals if the
rainy season is excessively below normal. Only unead&eme conditions will buffalo be captured and
held in bomas and fed until veld conditions dicthiey can be released into the DGR again.

C.6.5) Shortage of Suitable Habitat
Given the current size of the DGR and the on-ggilags to expand the DGR, this threat is not of
high concern.

Management Intent:
1. The DGRMA will continue to extend the DGR to a nraxim size of 120,000 ha.
2. The ecological carrying capacity and stocking naié be reviewed on an annual basis, in
conjunction with assessments of the responsesetdtlaptive Management practices. The
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buffalo population will be held at the recommendieeel to ensure that recruitment is high
and suitable habitat, particularly grazing, is afevavailable to the population.

3. An annual vegetation assessment will be undertak®nper the overall EMP and its
recommendations. The potential loss of biodiversitywegetation due to buffalo and other
grazer impact will be monitored.

4. Under extreme drought conditions, the DGRMA willns@er capture and feeding of the
buffalo herd in a boma until conditions improve.

C.6.6) Poaching
BACKGROUND

Due to the close proximity of the National Highwayd other roads utilised by the general public in
the DGR area, as well as formal and informal settiets on the south western boundary of the DGR,
the DGRMA recognises the potential of illegal hagtof animals in the DGR.

General Poaching Management Intent:

1.

2.
3.
4.
5.

6.

7.

Law enforcement recommendations are made in thealbydan. It is a concern however that
the DGR may not reach the levels of staff numbadseqjuipment required.

Daily fence patrols will be conducted to ensureithegrity of the fence and to limit trespass,
theft and poaching.

Armed security guards will man all access/exit gatethe DGR on a 24 hour basis.

A Police Reservists Unit will be established in &R and this unit will begin operations
such as patrols of the area and the establishnfiemtcommunity information network. The
Unit has been approved by the SAPS and radio dhdarecontact will be incorporated into
the unit. These additional security measures aaiistraising the overall security standards
of the area, which will benefit the safeguardingha DGR rhino.

The DGRMA will employ field rangers who will be treed and equipped to deal with all
poaching or illegal entry situations in the DGR.

An anti-poaching unit will be established in the RGf this role is outsourced, the unit will
report to the DGR manager.

All poachers that are apprehended will be prosecute

Management Intent Specific to Buffalo:

1.

2.

C.6.7)

DGR staff, guides and landowners will be instrudiedeport sightings of trespassers in the
DGR to the park headquarters.

Security patrols of the perimeter fence and putdaxds as per the Infrastructure Policy of the
DGR are undertaken on a daily basis and all feaoeagies repaired. The breach of the fence
by any game or people is immediately reported &lthplementation Manager. In the first
month after release, the movement of buffalo alanignce must be reported to the DGR
manager as soon as possible.

Community involvement and education programmes lvalundertaken with the assistance of
the DTE and the local authority. Special attentigth be made to educate neighbours and
staff on actions to take and avoid if a buffalo basken out of the DGR or is close to the
fence.

Staff working in the DGR will be instructed on whattions to take and avoid should they
encounter buffalo — either in a vehicle, on foobora bicycle.

The movement of staff within the DGR will be donevehicle wherever possible.

The DGRMA will try to ensure a flow of benefits frothe DGR to the neighbouring
communities, which will contribute to the socialdaeconomic development thereof and
thereby reducing the risk of subsistence poaching.

Breakouts

As the DGR borders partially on a densely populaohi-urban area, prevention of breakouts and
the implementation of standard operating proceduredignment with the “Break Out” action plan
will be undertaken.
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It is sufficient to note here that human life arafesy is the first priority for the DGR and the
DGRMA.

Management Intent:

1. The prevention of break outs can be assisted thrthefollowing management interventions
and actions by the DGRMA:

2. Adequate water distribution and food availabilibytte maintained so that these resources are
not limiting and thereby cause animals to challeithgefence.

3. Monitoring and management of buffalo movements b&ldone and although not intensive,
this will give an indication of how the animals a@apting to the DGR and whether there are
areas where problems are likely to occur.

4. Daily maintenance and monitoring of all fences msuwe constant electrical charge is in
operation.

5. The manager of the DGR will have had experiencé Wiinting buffalo and be able to deal
with an emergency situation should one arise. Attthdor him to act in an emergency
situation will be obtained from the respective pnoes and the South African Police Service
(SAPS). (Plans for employing a competent deputytterreserve manager must be developed
and implemented).

6. A dangerous game break out policy has been compaedhe DGR, this indicates exact
procedures to follow in the event of a break out.

C.7) UTILISATION

Buffalo bulls have a potentially high trophy val(g to R40,000). Once the buffalo reach carrying
capacity, the DGRMA will have to evaluate wheth®mnanage the herd for trophy production or the
production of live animals for the open market.sTill be a call to be made at the time, depending
on the relative cost benefits of each option. A eldad optimise the production of trophy animals in
free-ranging herds has been developed (Stalmiaak 1994). An example, adapted for the Madikwe
Game Reserve buffalo population (International @ovetion Services, 2006), is shownAnnexure

12. This can be adapted for the DGR when the nesdsari

In the short term, the circumstances that will mak®ill considered as a possible trophy are:
(i)  That the bull in question is a persistent fencekee.
(i) ~ That the bull shows repeated, unusually aggredsareaviour and is considered a risk to
human life.
(i)  That the bull is very old and unlikely to surviva fvery long.
(iv)  That the bull has escaped from the DGR and issituation where it is possible to be hunted
and utilised as a trophy (Such as being on a fahargvurgent action is not necessary and
capture logistics are difficult and risky).

No buffalo cows will be sold as trophies to hunteesause this means hunting the animal out of the
breeding herd and will make the herd “wild” andsleslaxed for game viewing. If a cow has to be put
down for any reason, this will be done by the DG&hager.

All hunting will be done in accordance with highestical standards.

A cost analysis will be undertaken by the DGR Ga&mneerprises Ltd as the legal owner of the game
in the DGR, to determine the most cost effectivization option for any buffalo bull to be removed
The various options that will be considered andegainguidelines that will be adhered to are:

C.7.1) Live Sale/Purchase
The sale of buffalo bulls alive will not be undésa for “Put and take” hunting elsewhere. The DGR
will not be a part of any unethical hunting of @ué.
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Management Intent:
1. If live sales of bulls are ever contemplated, tt@eRMA will ensure that these are not to
destinations where animals are part of a “Canneat’Haperation.

C.7.2) Hunting

Trophy hunting will be accepted as an integral mdrthe DGR management. However, with the
initial low number of buffalo bulls, it will be danvery rarely and only then when a particular bull
needs to be removed as for the reasons listed above

Management Intent:

1. Only bulls are considered to be suitable for hughtin any which may have broken out of the
DGR will be hunted. Each case will be decided tghkimo account all options.

2. In any area visible to the public, all visible ssgof the hunt must be removed, with the
carcass, directly after the hunt. In addition tis,tlall traces of blood and other body fluids
should be eliminated if the site is in an area thay be seen by tourists.

3. The DGR endorses the ethical standards of huntsigsiablished by the SA Hunters
Association, the Professional Hunters Associatib8auth Africa (PHASA), and Safari Club
International (African Chapter).

4. All hunts will be conducted according to the acedptunting Rules and Regulations of the
DGR as accepted by EXCO.

C.8) VETERINARY IMPLICATIONS

Buffalo capture is a well known process, but beeaafghe high values of the animals, it will onlg b
undertaken in the DGR by a qualified game captugarization with experience in buffalo capture.
Capture, transport and delivery will be the resgulity of the seller.

Veterinarian assistance during transportation agligetty will remain the responsibility of the selle

Local vets in the area that have provided servresiously or that have been approached to offer
services include:

» Dr. Douw Grobler

e Dr. Andre Uys

e Dr. Tersius Zagt.

D. MANAGEMENT OF HIPPOPOTAMUS  ( Hippopotamus
amphibioug

There are currently a reported number of eight dyopami in the DGR (DGR, 2005), which are

presently confined to the northern part of the D@Rstly in the Ditholo Military Nature Reserve and

Mongena Game Ranch area. The current age andtgerfrthe eight hippopotami are not known.

Hippopotami generally contribute significantly teetwildlife experiences of game reserve visitors
and are easily viewed due to their habitat requir@siand restricted ranges around rivers, dams and
other water bodies.

D.1) MOTIVATION FOR INTRODUCTION OF HIPPOPOTAMI
D.1.1) Objectives
The specific objectives of this species managermpiant are to:

@ To provide guidelines for the management of theesurDGR hippopotami as well as the
sourcing and management of additional hippopotawhiitional hippopotami will only be
considered as replacement of hippopotami alreadyarDGR, not to increase the present
population.
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(i) To ensure that an introduction of any additionglpbipotami into the DGR conforms to
acceptable and recommended practices.

D.1.2) Goals

() DGR would potentially ensure the protection of H-sestained small population separated
from current hippopotamus populations elsewher8anth Africa. Introductions should be
done close to existing large dams. The current detmoslld be adequate as far as breeding
(birth and rearing of claves) is concerned.

(i)  Surplus hippopotami in the DGR could be capturetiratocated to other protected areas at a
later stage, or possibly hunted as trophy animalere is currently still a demand for
hippopotami for relocation purposes.

These recommendations are specifically aimed attnent DGR area (+18,500ha) and should be
reviewed if the protected area is increased, omvauiitional large dams are constructed.

D.2) HABITAT REQUIREMENTS

Deep enough water to submerge in is an essentigahaequirement, and nearby grassland is the
other important habitat need. Breeding herds prgéatie sloping, firm bottoms in the water bodies
they occupy. Daytime resting places may be sekdmhetres from night time foraging areas.

The species is a bulk grazer and an adult consap@eximately 40 kg grass/24 hr (+1-1.5% of body
weight). Hippopotami are known to have a significampact on vegetation and soils in close
proximity to dams, rivers and other water bodieemwpresent at high densities. The grazing impact
of hippopotamus in such areas often results in siralgle impact, particularly if it also leads to
accelerated soil erosion.

The DGR has sufficient suitable habitat for a srmpalbulation of hippopotamus, both as far as the
available dams and rivers, and potential grazingasrin the vicinity of the water bodies are
concerned. The larger dams and rivers will prosdéficient, suitable habitat for hippopotami to

disperse in the DGR. The available water bodiesulshbe adequate to support such a small
population of hippopotamus during periods of drdugh

Fire usually has little or no impact on hippopotamtensely grazed areas near dams and rivers are
usually not subject to intense fires.

Management intent:
1. Potential grazing impact by hippopotami in the wityi of water bodies frequented by the
majority of hippopotami will be monitored.
2. Possible closure of existing larger dams and thabéshment of new dams will be done
considering the distribution and movement pattefrtippopotami.

D.3) BEHAVIOURAL ECOLOGY

D.3.1) Social Behaviour and Reproduction

The hippopotamus is a highly gregarious speciglhénwater, but solitary when foraging except for
females with offspring. Crowding typically occurarthg the dry season when suitable water bodies
are more limited but often disperse widely durihg tainy season. Long distances across land are
sometimes covered during the rainy season to octumppgorary pools far away from perennial water.
Hippopotami generally forage up to approximatekndfrom the water but are known to go as far as
15 km during periods of drought.

Mature hippopotamus bulls typically defend stregcloé 50-100m of rivers or lakeshore areas and
shallows. Territorial turnovers may occur at shotervals (every few months) or a couple of years,
mostly depending on the variability of water levélgrritorial males usually tolerate bachelor males
within their areas provided that the bachelor mdlebave submissively. Intraspecific aggression
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between males can be fierce and can result in nalieg driven out, sometimes leading to serious
injuries and even mortalities.

Females reach reproductive age at four years atgsraharound seven years. Gestation is 225-257
days. Hippopotamus calves are mostly born througt@uyear but calving peaks have been recorded
in some areas.

Management Intent:

1. Hippopotami will be maintained at the suggestedryoag capacity to avoid localised
overgrazing and possible excessive intraspecifgresgion, particularly during periods of
drought.

2. ldentified male hippopotami causing high leveldgrafaspecific aggression will be removed,
either through live capture or more probably thifoagphy hunting as such individuals are
also likely to be problematic elsewhere.

D.3.2) Age and Sex Ratios

Hippopotami are difficult to age and sex reliabtgarding to various age/sex classes. However, adult
males are usually identifiable particularly as thegd to be more solitary. The natural sex ratio is
usually 1:1 but in smaller systems it is advisableonsider a sex ratio in favour of females.

Management Intent:
1. Hippopotami will be maintained at a typical 1:1 saXo, or a ratio marginally in favour of
females (1:2).
2. The number of mature (breeding) hippopotami malidlde limited to two individuals.
3. No attempt will be made to manage the DGR hippapbta specific age and sex categories
because of the difficulty in ageing of the speanethe field.

D.4) INTERSPECIFIC INTERACTIONS

Large carnivores, such as lion and spotted hyefees) prey on hippopotamus calves and sub-adults
although even adult hippopotami are sometimes ill&he possibility of predation on the
hippopotamus in the DGR can therefore not be roledas lion and eventually spotted hyenas will
also be introduced. Leopard scavenge on hippo ssesabut it is unlikely that leopard in the DGR
will pose a threat to hippopotami.

No specific or significant interactions betweenpgupotami and other ungulates in the DGR are
expected.

D.5) INTRODUCTION OF HIPPOPOTAMI

Hippopotami will only be introduced to replace widual hippopotami (should not exceed
approximately 15 animals). All provincial and othermit requirements would be adhered to for any
hippo relocation activity. The introduction of higgotami into the DGR will primarily be considered
to replace adult breeding males.

D.5.1) Source Population
When deemed necessary, hippopotami will be sourosa populations relatively close to the DGR
to avoid long relocation periods, primarily to regé hippopotami removed from the DGR.

Hippopotami are periodically captured in areas wrey are in conflict with agricultural activities
which would provide the most likely source if reggaent hippopotami are to be considered for
release into the DGR. While the DGR contains angbislered by formalised agricultural activities,
these activities do not consist of irrigated crop®ther extensive crop fields along rivers, stream
dams where such conflicts are likely to occur anttherefore not considered to be problematic fer th
DGR. In addition, there is currently no evidencatttrop feeding by hippopotami can become truly
habitual.
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Management Intent:

1. Hippopotami for introduction will be sourced froardge populations relatively close to DGR,
such as the Olifants/Blyde River, Sabie and Crdeddiver systems, where populations are
genetically heterogeneous.

2. No known “problem hippopotami”, such as particyladggressive individuals, will be
considered for possible release into DGR.

D.6) CONTAINMENT

The electrified DGR boundary fence is adequateotdain hippopotami within the DGR. The current
river gates spanning the river crossings shoulad dle efficient to avoid any movement of
hippopotami out of the DGR. It is, however, crititlaat river gates should be inspected on a regular
basis and at least twice daily during times ofregrdver flow or floods.

Hippopotami are very powerful and aggressive arsnwahich will attempt to even climb walls if
footholds are present. Special care must be takémtiae containment and care of hippopotami in
bomas. It is essential that people should not iélei to contained hippo.

The capture and relocation of hippopotami are sfised activities. Guidelines for capture,
transportation, handling and care of captive higgami are given by Viljoen (2002) and particularly
by Maritz (1993). These specifications should He¥eed whenever hippopotami are to be captured,
contained, moved or released.

Hippopotami are easily contained with a doublarstrof electric fence (25mm and 50 cm high).

D.7) UTILISATION
A hippopotamus is currently worth approximately D (based on the average 2008 game auction
prices).

Management Intent:

1. In the event of a break out the DGRMA managemelit agdhere to the break out policy
(Anderson, 2009b) and exterminate the animal iessary to protect humans and property.

2. It is recommended that any excess male or oldealiEsnor identified problem hippopotami
should be hunted.

3. Ethical standards of hunting as prescribed by theH8nters Association, the Professional
Hunters Assaociation of South Africa (PHASA) and&afClub International (SCI) should be
adhered to.

4. All hunts should also be conducted according toatteepted hunting rules of the DGR (DGR
Annual General Meeting, Appendix 2: Hunting Rulad &egulations of the DGR).

5. All visible signs of the hunt, including the enttarcass, must be removed immediately after
a hunt.

D.8) VETERINARY IMPLICATIONS

It is highly recommended that the services of apeernced wildlife veterinarian should be used
whenever a hippopotamus needs to be handled, nmvedlocated. The responsibility of veterinary
care during transportation and delivery of hippapat will depend on the conditions agreed to
between the various parties involved.

The hippopotamus is not considered to be an impordésease transmitter. The main cause of
disease-related mortality in hippopotami is antBaxillus anthraciswhich should pose no problem
in the case of the DGR

Detailed general veterinary guidelines for aninmaleased into new areas are described in the Biseas
Management section of the EMP.

_________________________________________________________________________________________________________________________________|
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E. MANAGEMENT OF LEOPARD ( Panthera pardu}

E.1) MOTIVATION FOR INTRODUCTION OF LEOPARD

Several leopard sightings have been reported irDtBR during the past couple of years (Stevens
pers. comm).but there is no information on the possible nungresent.

Leopard generally contribute significantly to thddlife experiences of visitors to game reserves.
Leopard sightings, with a couple of exceptionsgame reserves are generally rare but with time
some individual leopard could become habituatatiéqpresence of game viewing vehicles.

E.1.1) Objectives
The specific objectives of this species managemilant are to:
(i)  To provide guidelines for the management of leopattie DGR;
(i) ~ To ensure that an introduction of additional leopiato the DGR conforms to acceptable and
recommended practices.

E.1.2) Goals
(i) DGRMA would potentially ensure that a small, selét&ined small leopard population would
be protected and managed in the DGR.
(i)  The leopard population will be managed as parefaverall DGR objectives.

These recommendations are specifically aimed attineent DGR area (+18,500 ha) and should be
reviewed if the protected area is increased.

E.2) HABITAT REQUIREMENTS

Leopard have a wide habitat tolerance and distobutange, which include savanna, grassland,
scrubland, forest and montane habitat types. Lebgapend on areas with broken terrain and dense
vegetation for stalking cover and as refuge froheotarge predators and people.

E.2.1) Vegetation

The vegetation of DGR is suitable to support a wialegge of ungulate species (estimated ungulate
carrying capacity +5,858 kg/KimAnderson, 2009), many of which would be potenpaty to
leopard.

Management intent:
1. No specific vegetation management strategies willdguired for managing the DGR leopard
population.

E.2.2) Water Provision

A number of both natural and artificial water psirsuch as rivers, streams and dams are present in
the DGR. Water provision for leopard is not reqdies the present number and distribution of water
points in DGR will provide sufficient water to supp a range of wildlife. The species is also able t
exist in semi-arid areas.

Management intent:
1. No specific water management strategies will basired for managing the DGR leopard
population.

E.2.3) Fire

Fire could influence the movements and distributtbrsome of the leopard’s potential prey species.
Leopard are, however, able to effectively hunt @et of animals and changes in the distribution of
some potential species as a result of fires woatdlimectly impact on leopard.
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Management intent:
1. No specific fire management strategies will be nesglifor managing the DGR leopard
population.

E.2.4) Drought
Leopard, similar to most other larger carnivore® aften able to increase their hunting success
during periods of drought when potential prey anéncancentrate around available water points.

Management intent:
1. No specific management strategies will be requifed managing the DGR leopard
population during periods of drought.

E.3) BEHAVIOURAL ECOLOGY

The leopard is solitary and territorial. Home rargiges are highly variable. Female ranges often
overlap (up to as much as 70%) and male rangesomanay not overlap. Reported home range sizes
vary from 10 to 60 kihand densities appear to vary between 0.36 ledikdf and 0.77 leopard/10
km?, except in very arid areas where the density eaastow as 0.06 leopard/10km

Other larger carnivores such as spotted hyenaiandtén kill leopard cubs, and even kill or injure
sub-adult leopard although this is most unlikely.

E.3.1) Reproduction

Breeding can occur from two years onwards with ata®n period of 90-100 days. Cubs are
generally born at intervals of approximately 25 thaen Adult leopard only associate long enough to
mate.

The weaning of cubs occurs at three months. Femadgdeave their cubs for periods up to 30 hours.
Young leopard become independent as sub-adulppabxémately 22 months.

Management Intent:

1. The DGRMA will support natural interactions betweérdividual leopards.

2. The DGRMA will also recognise the fact that foodmetition is likely to occur between the
larger carnivores in the DGR, and that mortali@ées possible as a result of interspecific
aggression.

3. The DGRMA will, as far as possible, consider a mmpulation management approach by
removing and replacing individual leopard. Remosalild potentially also be by means of
controlled trophy hunting activities.

E.3.2) Hunting

Leopard prey on a wide range of prey animals, frodents to antelope twice its own weight. The
leopard’s diet could also include various aviancig® reptiles and invertebrates. Primates such as
baboon are sometimes also killed but contrary fuf@r belief baboon usually only comprise a rather
small percentage of a leopard’s kills. Leopard diesgly scavenge as well.

The range of potential prey species currently prege the DGR is considered to be adequate to
support a small population of leopard.

Management Intent:

1. The DGRMA recognises that predation by leopard e¢qassibly contribute to a population
decline of certain prey species.

2. The DGRMA also recognises that an abundant foodplgupnd minimal interspecific
competition amongst the larger carnivores couldltes an increase of the DGR'’s leopard
population. Such an increase in numbers could gatsnput pressure on individual leopard
to disperse out of DGR.
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E.3.3) Age and Sex Ratio

The leopard’s sex ratio is close to a 1:3 ratidr@e-ranging areas and therefore the suggested sex
ratio for leopard in the DGR is 1:3. The sex and elgsses of leopard already present in the DGR are
unknown and can therefore not be taken into accatuthiis stage.

Management Intent:
1. Itis recognised that the leopard’s average séa imbpproximately 1:3 and therefore this sex
ratio will be considered in management actionscsfig leopard in the DGR.

E.4) GENETIC MANAGEMENT

Inbreeding, or a lack genetic variety, is a problémquently encountered by small isolated
populations and would potentially affect suscefitibto environmental stress as well as survival an

growth. Inbreeding can be addressed through a pugalation management approach by the
removal (and possible exchange) of some individaalts introducing replacement individuals from

an area other than the original population’s saurce

It is unlikely that the leopard in the DGR wouldésan inbreeding challenge in the short- to medium-
term. It is expected that the unknown number ofdesd leopard would breed with introduced
individuals. It is also possible that the resideaipard are not entirely geographically isolatethiat
stage. However, it would be important that leopatcbduced in the future should be sourced from
regions other than the immediate surroundings emfthe same areas(s) as the first introduced
leopard.

Management Intent:

1. Introduced leopard should be sourced from differeg¢ographical areas, ideally
geographically separated as far as possible (aks@.2.2.1.2 (E.6.1) - Source Population).

2. Leopard should preferably not be sourced from acke® to the DGR.

3. Consideration should be given to a possible mep#ation management strategy whenever
feasible. For this purpose individual leopard maychptured and relocated to other protected
areas in exchange for other leopard.

4. Detailed records should be kept of all leopardaa&iions, including the exact localities from
where leopard were sourced, and the exact destisatvhen leopard are moved out.

E.5) LEOPARD CARRYING CAPACITY

Leopard density in habitats similar to the DGR, amith relatively abundant potential prey
availability, is + 0.60 — 0.90 adult leopard/1Gkrhion (6 adults) will also be introduced (Funston,
2009) as well as the proposed three cheetah (Amae2009b) and four spotted hyenas (Viljoen,
2009a). The only other large carnivore presenhén@DGR is an unknown number of brown hyenas
(Viljoen, 2009b). The leopard carrying capacity @widoconsider the DGR’s ability to sustain the
proposed lion, cheetah and hyena populations.

The suggested carrying capacity for leopard inQBR (+200 km) is eight adult leopard. This is a
conservative carrying capacity. Because therevsrg high probability that some leopard are still
present in the DGR, the recommended initial leopardduction should not exceed three adults.

E.6) INTRODUCTION OF LEOPARD

All provincial and other permit requirements woblkel adhered to for a leopard introduction. Leopard
are classified as a “Threatened or Protected Sgjegieder the South African Biodiversity Act (Act
10 of 2004), and specifically as a “Vulnerable $ggtwhich “faces a high risk of extinction in the
medium-term future”.
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E.6.1) Source Population
Leopard chosen to be introduced into the DGR velchrefully selected from populations, preferably
the eastern Lowveld region of Mpumalanga Provimaraorth and north-eastern Limpopo Province.

Leopard have a well-known homing tendency and ftbegdt is recommended that no leopard from
areas near to the DGR should be considered fardattion. Such leopard are more likely to attempt
fence breaks. Furthermore, it would also have efiemdvantage to only consider leopard from
sources well beyond the boundaries of the DGR dse® section 2.2.2.1.2 (E.4) - Genetic
Management).

There would be no need to wait for three suitabbpérd (three young adults or sub-adults: one male
and two female) to become available at the same.timdividual leopard can be free-released
whenever feasible.

Management Intent:

1. The introduction of leopard could take place at atage and whenever suitable individuals
become available (up to three young adults or sluthtsi no more than one male).

2. Leopard will be obtained from populations with guiedle genetic diversity, such as areas
well within the leopard’s broader distribution rang

3. Only “wild” individuals will be considered for indduction and not any captive bred or
rehabilitated leopard. Such leopard should be @bhaint independently without the need for
food supplements.

4. No known “problem” leopard, such as known domestock killers, will be introduced.

5. Leopard should preferably not be introduced froemarin the vicinity of the DGR as such a
leopard would be more likely to attempt to retwrit$ original area.

6. Leopard should not be sourced from known BTB (beturberculosis) areas.

E.6.2) Founder Population

There is clear evidence that some leopard aredsireéhin the boundaries of DGR. A leopard was
sighted near Mongena during 2008 and another osefovand in a snare in the southern part of the
DGR. Regular leopard sightings have also been tegdor the northern part of the DGR (Stevens
pers. comn). It is assumed that the resident leopard pojoumas relatively small as most of the DGR

properties were not fully protected areas prightestablishment of the DGR.

Management Intent:
1. The total number of introduced number of leopartl be approximately three young adults
or sub-adults (one male and two females).
2. At least one of the leopard will be from a differaemea than the other two leopard to ensure
genetic heterogeneity.

E.7) CONTAINMENT
The DGR perimeter fence constructed in 2007/2008igs 5 Compliant in accordance with the
requirements of the Gauteng Department of AgricaltiConservation & Environment (GDACE).
The fence conforms to the following specifications:
@  An electrified perimeter game proof fence of 2.4height with a minimum of 24
strands (non-electrified);
(i) Electrified on the inside of the game fence withlestst five strands of electrical
wires, with a minimum diameter of 2.24 mm.
(iii) Trip line 0.6 m from fence base and electrified.
(iv)  Bottom strand: at ground level with 225 mm doulifeai brackets.
(v)  Second strand: at 500mm above ground level witmm22%ouble offset brackets.
(vi)  Third strand: 1m above ground level with 225mm deuffset brackets.
(vii) Fourth strand: 1.5 m with 225 mm or 450 mm doulflsed brackets
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(viii)  Top strand: on top of fence (2.4m above groundl)ewgh 450 mm double offset
brackets
(x)  Earth strand: (double offset) 10 cm on the insideach live wire strand
(x)  Minimum voltage of 6000 V should be maintained loa thole peripheral electrified
fence.
(xi)  Energisers large enough to maintain at least 60@¥ar a distance of 8 km and do
not release less than 6 Joules.

The river gates spanning the river crossings inDR will not necessarily stop the movement of
leopard in or out of the protected area. Leopand te frequent drainage systems and can there®re b
expected to come into contact with the river gates.

Leopard have been successfully free-released er atteas and therefore it is suggested that leopard
should also be free-leased into the DGR as thempégr is considered to be mostly effective for
containing or restricting the movement of leopakdoma for release purposes will therefore not be
required.

Management Intent:
1. Leopard will be free-released into the DGR withiet need of a containment boma.
2. Releases will not be done close to any of the psenfences or internal fences.
3. Human activities and any possible disturbance shbelavoided at the release site during the
release and for the immediate period after theaseléfirst 2-3 days).

E.8) RISK ASSESSMENT

The introduction of any large carnivore will alwayave some risk. Indications are that some leopard
are already present in the DGR but as far askhewvn no specific leopard-related problems have
been reported.

Leopard are often difficult to fully contain eventhvelectrified “game-proof” fences, particularly a
river crossings. It is therefore very possible tnatn the leopard currently present in the DGR have
been moving in and out of the DGR area at times.

Any leopard break out events will be addressedrdaog to the prescribed break out policy for the
DGR (Anderson, 2009c).

Potential problems and estimated risk (low risk®01 high risk = 10/10):
(i)  Occasional fence breaks and movement into neighigpareas (6/10)
(i) Killing of livestock and domestic animals in neighbing areas following a fence break
(5/10)
(iii) Killing of livestock and domestic animals withinetlDGR’s “island properties” following a
fence break (6/10).
(iv)  Injury to humans in the DGR (1/10)
(v)  Injury to humans in neighbouring areas followinfgace break (1/10).

Management Intent:

1. All leopard to be released into the DGR will be icadollared to allow tracking of
movements, both inside the DGR and outside in chadence break.

2. If possible, escaped leopard will be immobilised aeturned to the DGR if possible. Any
leopard posing an immediate threat to humans willdbstroyed if capture is not feasible.
This will be done in accordance to the DGR breakpalicy.

3. Individual leopard identified as habitual fence dkers should be anaesthetised, or
removed/relocated to other suitable areas.
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E.9) POPULATION GROWTH AND REGULATION

Limited information is available on the leopard’'spplation growth but it is assumed that a
population can increase when competition is limidéed potential prey species abundant. It is also
possible that there will be a greater pressurandividual leopard, particularly sub-adults, to disge
when the population increases. This could incrélsegrobability of fence breaks and conflict with
humans and property, both outside the DGR anddre#tluded “island properties” within the DGR
area.

Management Intent:

1. The DGRMA will attempt to manage the leopard popataby removing individual leopard
whenever there are indications of increased digp@ressure. This can possibly be done as
part of a meta-population management strategyasibde, and/or by means of trophy hunting
in some cases.

2. The DGRMA will also consider thgasectomy of a male leopard if necessary. For this
purpose a DGR male leopard will have to be captuaed immobilised.

E.10) UTILISATION
An adult leopard is currently (2009) worth approately R40,000 — R60,000.

Trophy hunting in general, and the hunting of lacgés in particular, frequently result in negative
public opinion. This could of course potentiallypact on the DGR’s image as tourist destination. It
is therefore most important that the DGRMA showdsider this sensitivity whenever the removal of
a leopard by means of hunting is planned. Trophyihg is a financially lucrative activity and shdul
therefore be a consideration whenever animalsoabe removed from DGR. The sale of live animals
is another possibility.

DGR Game Enterprises Ltd is the legal owner of gam¢he DGR and would therefore be involved
in any decision with regards to the utilisatiorlexfpard on the DGR.

Management Intent:

1. The possible live sale of leopard will be a firénsideration when a leopard has to be
removed from the DGR.

2. “Problem” leopard are considered to be a threauuman life or property, or which is a
habitual fence breaker will be considered for tyopbnting.

3. In the event of a break out the DGRMA managemelit adhere to the break out policy
(Anderson, 2009c) and exterminate the animal iEssary to protect humans and property.

4. All hunts will be done strictly in accordance tataccepted Hunting Rules and Regulations
of the DGR (Annual General Meeting; Appendix 2: iing Rules and Regulations of the
DGR).

5. Ethical standards of hunting as prescribed by theHBnters Association, the Professional
Hunters Association of South Africa (PHASA) and&aflub International (SCI) should be
adhered to.

E.11) VETERINARY IMPLICATIONS

Game capture is a specialised activity and theeedoy leopard capture will only be undertaken under
the supervision of an experienced wildlife vetetim@ The responsibility of veterinary care during
transportation and delivery of leopard will depesrdthe conditions agreed to between the various
parties involved.

No leopard should be sourced from known BTB (bovir®erculosis) infected areas. Any leopard for
release into the DGR should receive standardisstnient for external and internal parasites. An
experienced veterinarian should be consulted is tegard. Detailed guidelines for treatment and
vaccinations are described by du Toit (2009).
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F.  MANAGEMENT OF CHEETAH ( Acinonyx jubatug

F.1) MOTIVATION FOR INTRODUCTION OF CHEETAH

F.1.1) Objectives

This single species management plan is an integralbonent of the overall management plan for
Dinokeng, and has been drafted specifically forgtecurement of a Threatened or Protected Species
permit from GDACE. The specific objectives of tpian are:

(i) To provide guidelines for the procurement chegtabynonyx jubatusfrom a reputable
source within South Africa
(i) ~ To provide guidelines for the managemehtheetatin the DGR.
(iii) To ensure that the introduction of cheetah intoDi&R conforms to acceptable, ethical and
recommended practices as advised by recognisedrdig$ including; DEAT and GDACE.

The National Principles, Norms and Standards fer Skistainable Use of Large Predators in South
Africa will also be applied in the reintroductioncamanagement process.

F.1.2) Goals

The introduction of cheetah into the DGR will futfie following goals and objectives of the DGR:

(i)  Tourism — Although not one of the “Big Five” theegtah is a large diurnal spotted cat, with
significant appeal to tourists. Because they amendl hunters and favour more open habitats,
cheetah are an extremely popular game viewing dudographic subjects. It will also be
some time (if ever) before leopard sightings in &R will become a feature of the tourist
menu, and until this happens cheetah will be a wenghy substitute.

(i) ~ Conservation — specifically the promotion of goomservation ethics and the conservation of
biological diversity.

(iii) Meta-population management— As with lion, the DGRl wromote a meta-population
management approach to the conservation of theatheEne population will of necessity be
small and the DGR management approach will be noove and replace male coalitions at
appropriate intervals and to remove young adultales for relocation should the cheetah
density be considered to be too high.

(iv)  Hunting - will not be used be used as a managemehfor cheetah. When male coalitions
and individual females have to be removed, they gl captured and returned to the gene
pool of animals being conserved at De Wildt. Hopgfuhese will be used to restock other
suitable areas.

(v)  The introduction of cheetah to the DGR conformsthe objectives of the DGR and is
supported by the Gauteng Provincial Government.

F.2) HABITAT REQUIREMENTS
Cheetah are confined to open habitats where treeglale to hunt by sight in daytime and catch their
prey with a short burst of speed. The preferred simge of their prey species falls between 23 to
56kg. (Hayward et al., 2006), with a pivotal bodgight of 40kg (Owen-Smith & Mills, 2007). In
South Africa, the preferred species being impalestibk and springbok. The National Principles,
Norms and Standards for the Sustainable Use ofeLBrgdators in South Africa, Section 2, stipulates
that:
(i)  Enough suitable habitat must be available to accodate a viable group;
(i)  Sufficient suitable prey must be available to sudfi@e predators through natural hunting
(iii) The standard of the fence to contain lion is adegteacontain cheetah.
(iv)  Wild caught cheetah that are already experiencedehsi and are familiar with lion are
preferred. It should be noted that captive brecetdte (Van Dyk, Cilliers, Marnewick pers.
comm.) are capable of hunting without any training Re-wildling” process.
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The DGR will initially release the cheetah into 8muth-eastern section of the DGR so as to minimise
the risk of them encountering and being killed iloy| The area is fairly open and well stocked with
suitable size ungulate species.

The DGR meets the habitat requirements for chdetdte following respects:

F.2.1) Vegetation

Skosana and Westfall (2005) indicate that a grésgsr dominates the DGR area and therefore the
vegetation of the DGR is regarded as suitable faicge range of ungulate populations, particularly
impala which are a favoured prey species.

Management Intent:
1. The overall EMP will provide a comprehensive vegetasurvey of the current DGR area in
order to refine the vegetation synopsis provideavab
2. The DGRMA will undertake to monitor the vegetatiofi the DGR as per the original
vegetation assessment on an annual basis.

F.2.2) Water Provision

The provision of water in the DGR is facilitateddbgh artificial watering points, dams along rivers
and streams and perennial rivers. Water provisiainé DGR is not a constraining factor for cheetah
given the extent of these natural and artificiatetiag points.

The presence of the Pienaars River, Boekenhoutspfaallaagtespruit and Elands River could
distribute game across a greater surface areacfAdetah would therefore establish territories & th
best areas in terms of habitat structure (opentcgusaind prey densities.

F.2.3) Fire

The impact of fire on cheetah will be slight, thbugere is always the risk of small cubs being baug
in a fire. Where fire will be important to cheetahwhere, in the aftermath of a fire, a green flnak
developed and grazers are attracted in large nwnbhis will have an impact on hunting success.

Management Intent:

1. A detailed and comprehensive fire plan will takegmisance of the management and
safeguarding of the ungulate populations and a cehgmsive fire management plan will
form part of the overall EMP.

2. The fire management of the DGR will be used speatiff to provide grazing by removing
moribund and accumulated material.

3. Fire breaks will be made to safeguard areas promart away fires, especially in areas near
the busier roads. Fire breaks have a vital roleroviding suitable barriers from which to
back-burn.

4. The DGRMA will form a FPA for the DGR area. Thisrdon will establish the size,
management requirement and time of fires in the D& cordance with the EMP. All areas
burned will be recorded on maps. Initial surveyl be undertaken to assess fuel load of the
plant communities in which a burn is intended.

5. Whenever fire is used as a management tool, cdlrbaeviaken to ensure that cheetah are not
trapped by fires.

F.2.4) Drought

Cheetah numbers are not expected to be impacted byudrought. Hunting will be impacted as prey
numbers will become concentrated around water pand cover will be reduced. Some animals,
particularly the old and the very young will becomeaker and more vulnerable.
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Management Intent:
1. The DGRMA will maintain ungulate numbers at theedetined ecological carrying capacity
to avoid excessive stocking rates that would leddtalities during periods of drought.

F.3) CARRYING CAPACITY

The area will not carry a high number of cheetanply because the species lives at low densities.

The population will not reach 25, the number regdrds being viable and it is accepted that, with

such a small gene pool, regular exchange of uetlaiales into the population must take place so as
to simulate a natural exchange of genetic material.

The initial introduction will be of one adult feneabind an unrelated coalition of two males. The
female will be introduced first and the males witily be introduced after the female has had at leas
three months to settle down in the DGR.

The suggested carrying capacity for the current Bfdkttion where the total consolidated size of the
area is approximately 18,500ha is two adult females a coalition of two adult males. The second
adult female will be established by retaining a damcub produced by the founder female and
allowing her to become independent. As the DGR rdpamales will be managed for genetic
diversity and selected female cubs left to remairth@ property. If an area of 5,000ha or more is to
be added to the DGR, and intervening fences altersiplace, this opportunity should be used to
introduce another unrelated female and anotheitiomabf two males to the DGR before the fence is
removed.

F.4) BEHAVIOURAL ECOLOGY

Coalitions of two or three males, generally alwaysdings, jointly defend cores of shared territory
(40-80 sg km). Females, at least in some studiese iound to hold territories and defend them
against intruding females but not males. Femaletelein Serengeti and on Namibian ranches have
been shown to have much larger ranges than malésamibia a rages averages 1,500 sq km and in
Serengeti 800 sq km. Nomadic males in Namibia e recorded as covering some 800 sg km but
groups of males have also been found to havedsest of only 40 sq km in Serengeti. In Kruger
National Park with its non-migratory prey, both egxave been found to have similar ranges, on
average 175 sq km.

Females are mated by males that live within thein sange or by wanderers. Cheetah have a long,
drawn-out and complex courtship, leading after seeel4 days to the female coming into oestrus.
The female remains receptive to males for up taldys. After a three-month gestation, the blind,
helpless cubs are born in long grass, in thickets @ temporary "borrowed" burrow. The young
open their eyes at 4-14 days and are frequenttjedato fresh hiding places by the mother. The tubs
first meat is eaten before they are 1 month oleee@dh cub mortality is very high, particularly wéer
there are other large predators. This mortalitgearfrom a recorded 43% in Nairobi National Park to
90-98% in Serengeti National Park, where mortalitdult male cheetah is also as high as 50% as a
result of competition for territories. Cubs varygeeat deal in the length of time they remain
dependent on the mother; some stay with her fara2sy others are on their own at just over 1 year.

Territories and preferred routes are marked wittaysp of urine, faeces and, occasionally, by claw-
raking. These markings are most often made neafadyg used observation points (termitaria, rocks,

leaning trees) or at path junctions. Animals maseeually and can have cubs of their own at around
2 years. Captive specimens have lived for up tgekss.

Management intent:
1. The DGRMA will promote natural interactions and aelour as the DGR expands in size as
well as to promote the behavioural ecology of thecges through the maintenance of typical
prides and coalitions.
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2. In preference to introducing more than one adultsie, when appropriate, the DGRMA will
allow selected female cubs, born to the first feam#& mature and remain in the DGR and
then introduce a new unrelated coalition of masé#ter having removed the resident male
coalition responsible for siring cubs in the DGR.

F.5) GENETIC MANAGEMENT

Cheetah populations throughout Africa show a reatalgklow level of heterozygosity, indicating that

at some stage cheetah went through a bottle-neckmbers. Although this low level does not seem
to affect cheetah populations, the DGR will impletnactive management of the cheetah population
as part of a larger meta-population, which showduce inbreeding depression and loss of
heterozygosity (Jolley, 2005). The introductiorook to four animals per decade should decrease the
risk of inbreeding depression, as has been showmnoesugar (Beier, 1993).

Management Intent:

1. The DGRMA will adopt the meta-population managensggroach for cheetah and integrate
with the De Wildt Cheetah programme and the EWT.

2. The DGRMA will exchange cheetah through the De Wilsbgramme or the EWT. This will
simulate the natural transition of unrelated méhesugh the population and will maintain the
genetic viability of the DGR’s small population.

3. The DGRMA will carefully maintain a detailed studdk of the cheetah population.

4. The male coalition will be replaced at intervalattivill ensure that they will not have the
opportunity to mate with their own offspring. Youngles born in the DGR will be left with
their mother for a few months, after which they Wbunormally disperse. These will be
captured and relocated elsewhere as part of tha-ptgiulation management strategy. All
founder individuals will be unrelated and will btained through De Wildt or the EWT.

F.6) INTRODUCTION OF CHEETAH

Cheetah are classified as a “Threatened or Prot&giecies”. The introduction, transfer, conveyance,
holding and movement of a threatened or protegbediss require specialised permits. All required
permits acquisitions and stipulations will be aditeto, and followed according to the laws of South
Africa.

F.6.1) Source Population

The cheetah to be introduced into the DGR will besen by De Wildt or the EWT. These are likely
to be from the population found on farms in Limpapd\orthwest Provinces and will be accustomed
to fences and of the appropriate suitable genetjino

Management Intent:

1. Cheetah will be acquired from De Wildt or throudhme tEWT as part of the cheetah
conservation effort. The origin of the animals vk as diverse as their programme will
allow. Either wild or captive bred cheetah will iroduced. De Wildt has found that captive
bred cheetah are able to hunt successfully withmahtraining or acclimatisation.

2. Preference will be given to cheetah from areas &hieere are lion, as these will be more
“aware” of lion and less likely to be killed.

F.6.2) Founder Population

The success of the introduction will depend ondkperience of the founder population. The most
successful will be animals that already have exper in hunting and a familiarity with lion. It Wil
be essential that the males are unrelated to thalée

Management Intent:
1. The founding population will initially be 3 indivichls, one females and two males, however
the DGRMA will initially allow female cubs born ithe DGR to remain and will replace male
coalitions at appropriate intervals.
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2. The origin of the animals will be decided by De ®l¥ibr the EWT, to ensure as diverse
bloodline as possible.

3. The animals must be checked and approved by arrierped veterinarian before being
transported to the DGR. If it is advisable, theathh should be vaccinated for parvo-virus
before loading and transport to the DGR, thenwhiisbe done.

4. As mentioned above, when appropriate female cubsibahe DGR will be left to form their
own home ranges a new coalition of males — unmblatd! be introduced.

F.6.3) Temporary Holding Enclosure

In most instances, there will be no need for agokeaf habituation in a boma as the animals willyonl

be held for a matter of days to ensure that theyragood health and to give them a large mealrbefo
their release. For this reason, an enclosure ofx25m with shade and suitable provision of clean
water will be sufficient.

The period of holding a cheetah in the boma wibwhver, vary depending on the animal, its
condition and how it reacts to people. As the emjshaiill be to obtain wild caught animals, the
period of holding the animals is primarily so thay will tame down somewhat and be more relaxed
in the presence of vehicle and people. Animalsinbthfrom De Wildt have generally gone through
this process, so the holding period can be verytsAaimals that have not been tamed down should
be held for between 6 weeks and two months (Van@@yk comm.). The programme should be done
in conjunction with the De Wildt project or the EWT

Management Intent:

1. The DGRMA will hold the cheetah in the enclosure &s short a time as possible prior to
release into the DGR. This will be primarily toall them to recover from the journey to the
DGR and to let them have a full stomach before tHireyreleased.

2. The DGRMA will feed the cheetah once while in timelesure prior to release, if holding of
cheetah will be only for a short time in order éane down before release into the DGR.
Animals held for longer periods will be fed threefour times a week (not daily) and will be
fed half or quartered carcasses. A whole carcadevgiven to the held cheetah every now
and then so that they can open it and get useskttirfg on the prey that they would normally
kill.

F.7) INTRODUCTION AND RELEASE TIMING
The female cheetah will be released first and berga period of at least three months to become
established and familiar with the area, beforentiaées are introduced.

The timing of the releases are that the female ldhmleased in December, when there are large
numbers of impala and blesbok young available amatihg success will be relatively easy. The
males should be released three months later.

Management Intent
1. The interval between the release of the female thedmale coalition will permit her to
establish her territory first and thereby reduce rikk of her being threatened or even killed
by the males if they had first established a tenyit
2. The release shortly after the impala and blesbtikcoaps have arrived will give the cheetah
a better chance of hunting success in an unfanaitiza.

F.8) CONTAINMENT
F.8.1) Perimeter Fence Specifications
A Big 5 compliant fence was erected in 2007/2008e Tfence conforms to the following
specifications:
(xii)y  An electrified perimeter game proof fence of 2.4hgight with a minimum of 24
strands (non-electrified);
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(xiii) Electrified on the inside of the game fence withlestst five strands of electrical
wires, with a minimum diameter of 2.24 mm.
(xiv)  Trip line 0.6 m from fence base and electrified.
(xv)  Bottom strand: at ground level with 225 mm douldfeai brackets.
(xvi)  Second strand: at 500mm above ground level witm22%5louble offset brackets.
(xvii)  Third strand: 1m above ground level with 225mm deuffset brackets.
(xviii) Fourth strand: 1.5 m with 225 mm or 450 mm doulfised brackets
(xix) ~ Top strand: on top of fence (2.4m above groundljewgh 450 mm double offset
brackets
(xx)  Earth strand: (double offset) 10 cm on the insideazh live wire strand
(xxi)  Minimum voltage of 6000 V should be maintained loa tvhole peripheral electrified
fence.
(xxii)  Energisers large enough to maintain at least 60@¥és a distance of 8 km and do
not release less than 6 Joules.

The approved Terms of Reference as accepted bgdbeeng Department Agriculture, Conservation
& Environment (GDACE) for the awarded fencing tendan be consulted for further specifications.

F.8.2) Release Boma Specifications

The boma fence should simulate the perimeter fentehe electric wires need not be installed. The
boma itself can be small at 23mx25m. If a suitabtesting structure can be adapted to serve the
purpose, this should be done as a practical cashguwption.

F.9) RISK ASSESSMENT OF INTRODUCTIONS

The risks and threats posed by cheetah introdiuecaom lower than those for an introduction of ahy o
the other large predators. The DGRMA will assegséehrisks and threats and mitigation measures
will be followed.

F.9.1) Population Growth and Regulation

The cheetah population can be expected to incregiély in the absence of spotted hyena and an
insignificant number of leopard. The regulationcbkeetah numbers in the DGRMA will be by live
removal of animals to be used in the meta-populatianagement programme.

Management intent:
1. The DGRMA will collaborate with De Wildt or the EWIih the exchange of cheetah with
other reserves to facilitate the meta-populationagament approach.
2. The adult females and one male in the male coalitidl be collared. This will ensure that
they can all be located should they disperse.

F.9.2) Genetics and Inbreeding

Inbreeding is one of the fundamental issues fageshiall isolated populations and influences fithess
determinants such as fecundity, survival, growthd asusceptibility to environmental stress
(Bjorklund, 2003). Inbreeding can be curbed throagheta-population management approach, which
facilitates the introduction of new genes and reahoef old genes thus maintaining a healthy
population.
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Management intent:
1. The DGRMA will establish close cooperation with tbe Wildt Cheetah Centre and the
EWT to participate in their meta-population managetmetwork.
2. Genetic integrity of the cheetah population shdaddnanaged through the population control
and regulation management as well as through tha-population management approach.

F.9.3) Predator-Prey Relationship

The DGRMA recognise that the reproduction ratethefcheetah will be higher than normal due to
easy access to naive prey and that the cheetabenititroduced at below carrying capacity and that
competition from other predators will be low. Thigay result in selective reductions in blesbok
numbers as occurred at Suikerbosrand Nature Reserve

Management intent:

1. The cheetah population and numbers will be canefihnaged according to the above-
mentioned principles.

2. The prey species numbers will be carefully mondomnd an annual count will be
undertaken.

3. The DGRMA recognise that the prey species in lgpggrulation numbers MIGHT decline.

4. The DGRMA will maintain populations preferred byeetah, such as impala, at close to
ecological carrying capacity.

F.9.4) Inter-Species Conflict
Only cheetah from other areas where lion are ptegdrbe introduced.

F.9.5) Disease Management

The animals will be examined by a qualified vetarian before they are released into the DGR to
ensure that they do not carry any disease or pardsit does not already occur in the DGR. Whether
they will be vaccinated for rabies or parvovirudl epend on the advice of De Wildt and EWT staff.

F.9.6) Shortage of Suitable Habitat

Given the current size of the DGR and the on-ggilags to expand its area, it is only when the DGR
reaches its greatest potential area that lesssivemanagement of the cheetah population will be
possible.

Management Intent:

1. The DGRMA will, with the assistance of the Gautdtrgvince, continue to extend the DGR
to a maximum size of 120,000ha which will enabléeotunrelated adult females and
additional male coalitions to be introduced. Whewarge blocks are added, it is suggested
that new cheetah introductions are made into théseks three months before intervening
fences are removed. The number to be introduceddwm®idecided in relation to the size of
the area to be incorporated. An area of 5,000Harger should permit the introduction of an
adult female and a coalition of two males. Thiscess should minimise inter-territorial
conflict and any related mortality.

F.10) COST OF CONSERVATION
Management Intent:

1. The DGRMA will secure as far as possible, the nemgsfinancial inputs and manpower
from DGR tourism incomes with supporting donor arigations to undertake an intensive
monitoring and management regime.

2. The DGRMA will facilitate as far as possible, withe assistance from the Gauteng
Provincial Government, to integrate local commusitinto the large predator introductions
and DGR support structures.

3. The DGRMA will ensure a flow of benefits from theéGR to the neighbouring communities
that will contribute to the social and economic @lepment thereof.
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F.11) BREAKOUTS

As the DGR borders on a densely populated semirudraa, prevention of breakouts and the
implementation of standard operating proceduresdignment with the break out action plan will be
considered a high priority and will be undertaken.

Management Intent:
The prevention of cheetah break outs will be asdigtrough the following management interventions
and actions by the DGRMA:

1. Regular daily GPS coordinates forwarded to a fuletcheetah monitor via cell phone for the

first two months.

2. Adequate water distribution and prey densitiesganaintained.

3. Monitoring and management of predator and prey rumb

4. Daily maintenance and monitoring of all fencesrewre constant electrical charge.

A dangerous game break out policy has been comfulatie DGR, which indicates exact procedures
to follow in the event of a break out.

F.12) UTILISATION

Given their conservation status and high publidilgran South Africa today, the hunting of cheetah
will not be considered for the DGR. All utilisatiavill be in the form of live removals for the anilma
to become part of the meta-population strategy.

G. MANAGEMENT OF BROWN HYENA ( Hyena brunnea

G.1) MOTIVATION FOR INTRODUCTION OF BROWN HYENA

Brown hyena have been reported in the DGR duriegptist couple of years (Stevgress. comn)
but there is no information on the number preseithé area.

Although brown hyenas are not easily observed,sigiyting would greatly contribute to the visitor's
experience. An immediate introduction of brown hg®is not recommended.

G.1.1) Objectives
The specific objectives of this species managemiant are to:
(i)  Provide guidelines for the management of brown hyarthe DGR;
(i)  Ensure that any possible introduction of additiomawn hyena into the DGR conforms to
acceptable and recommended practices.

G.1.2) Goals
() The DGRMA would potentially ensure that a self-airgtd, small brown hyena population
would be protected and managed in the DGR.
(i)  The brown hyena population will be managed asqgfatie overall DGR objectives.

These recommendations are specifically aimed atthified DGR area (18,500 ha).

G.2) HABITAT REQUIREMENTS

The brown hyena has a relatively wide habitat golee in the arid, semi-arid and dryer parts of the
southern savanna areas. Stands of dense lowerobissiub with overhanging branches are usually
used for cover. Subterranean holes are also ukiiBsown hyena can exist in the absence of surface
water but will drink water if available.
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G.2.1) Vegetation
The vegetation of the DGR is suitable to suppavide range of ungulate species (estimated ungulate
carrying capacity 5 858 kg/KrfAnderson, 2009)).

Management intent:
1. No specific vegetation management strategies wiltdguired for managing the DGR brown
hyena population.

G.2.2) Water Provision

A number of both natural and artificial water psistuch as rivers, streams and dams are present in
the DGR. Water provision for brown hyenas is nojuieed as the present number and distribution of
water points in DGR will provide sufficient wates support a range of wildlife. Brown hyenas are
able to exist in semi-arid areas and without tles@nce of perennial water.

Management intent:
1. No specific water management strategies will beuireq for managing the DGR brown
hyena population. Brown hyenas are mostly indepetnalesurface water.

G.2.3) Fire

Fire could influence the movement and distributidrungulates and some potential prey species of
the brown hyena. Brown hyenas mostly scavenge herkfore it is not expected that fires will
significantly affect brown hyena. The species coblulvever, potentially scavenge on animals killed
during fires.

Management intent:
1. No specific fire management strategies will be neglifor managing the DGR brown hyena
population.

G.2.4) Drought
Brown hyenas are well adapted to arid areas and s&eere droughts should therefore not impact
directly on brown hyena. Drought conditions coulelivibenefit the species.

Management intent:
1. No specific management strategies will be requiidmanaging the DGR brown hyena
population during periods of drought.

G.3) BEHAVIOURAL ECOLOGY

The brown hyena is considered to have an advarmubeélaborate social system. Home ranges, which
are extensive (average +330#rim arid areas and smaller (100 %rin less arid areas, are occupied
by a clan consisting of a small number of closekated adults, sub-adults and young (often up to 10
individuals). The clan females are served by nomadult males, which make up roughly a third of
the population.

Other larger carnivores such as spotted hyenaiamdan possibly harass brown hyenas.
Brown hyena are almost entirely nocturnal.

Management Intent:
1. The DGRMA recognises the fact that the number ofvor hyena in the DGR would be
limited by typical range requirements.

G.3.1) Reproduction
Mating is opportunistic, and gestation is three thenBreeding is synchronised and perennial. Litter
sizes can be up to three offspring and the femeddudes herself for the birth and first couple of
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months. Communal dens can remain in use for y&aesyoung are suckled for 9-12 months and start
to forage alone after approximately 15 months.riiteer interval is £21 months.

Management intent:
1. No specific management strategies will be requiidmanaging the DGR brown hyena
population with regards to reproduction.

G.3.2) Foraging

The brown hyena is an opportunistic forager andfead on a wide range of food items, including
insects and small vertebrates. Fruit is oftenagdiin arid areas. The brown hyena kills only alé8at

of the food it consumes. It is almost a pure scgeenf large mammals, utilising the remains ofskill
made by other large carnivores. Adults usuallyderalone. Brown hyenas cache food items, usually
in thickets, or carry food back to the den.

Incidents of brown hyena predation on sheep, gaats calves have been reported in certain rural
areas. However, it appears that the brown hyendyrszsvenges for food in rural parts.

Management Intent:

1. The DGRMA recognises that predation by brown hyesasot expected to impact on the
populations of any potential prey species in theRDG

2. The DGRMA also recognises the fact that food coitipetis likely to occur between the
larger carnivores in the DGR, and that mortalites possible as a result of interspecific
aggression.

3. The DGRMA recognises that the brown hyenas in tiRDare likely to obtain most of their
food from scavenging.

G.3.3) Age and Sex Ratios
The brown hyena’s sex ratio is close to a 1:1 rdttee sex and age classes of brown hyenas already
present in the DGR are unknown and can therefareentaken into account at this stage.

Management intent:
1. No specific management strategies will be requiidmanaging the DGR brown hyena
population with regards to age and sex ratio.

G.4) GENETIC MANAGEMENT

Inbreeding (a lack of genetic variety) is a probléraquently encountered by small, isolated
populations and would potentially affect suscefitibto environmental stress as well as survival an

growth. Inbreeding can be addressed through a pugalation management approach by the
removal (and possible exchange) of some individaalts introducing replacement individuals from

an area other than the original population’s saurce

It is unlikely that the brown hyenas in the DGR \ebtace an inbreeding challenge in the short- to
medium-term as the individuals currently in the DG&e probably not been isolated prior to the
fencing of the DGR. However, it would be importémtconsider the introduction of some individual

brown hyenas in the future. Such animals shoulddwgced from regions other than the immediate
surroundings and should consist of three aduly®ong adults (one male and two females).

Management Intent:
1. Introduced brown hyenas should be sourced fromemifft geographical areas, ideally
separated geographically as far as possible.
2. Brown hyenas should preferably not be sourced friogas close to the DGR.
3. Consideration should be given to a possible mep#ation management strategy whenever
feasible. For this purpose individual brown hyenzesy be captured and relocated to other
protected areas in exchange for other brown hyenas.
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4. At least one of the three adult or young adult brdwenas (one male and two females) to be
introduced will be from a different area than ttihen two brown hyenas, to ensure genetic
heterogeneity.

5. Detailed records should be kept of all brown hymiacations, including the exact localities
from where brown hyenas were sourced, and the abemtinations when brown hyenas are
moved out.

G.5) BROWN HYENA CARRYING CAPACITY

It is not certain what the potential brown hyenerygag capacity for the DGR is. It can be assumed
that the current density of this species will biatieely low in the DGR but possibly higher than
typical population densities in more arid regiolhsan also be assumed that competition from other
large carnivores in the DGR area has probably Imei@mal to date. Apart from leopard no other
large carnivore has been recorded in the DGR arescent years (Stevepsrs con).

G.6) INTRODUCTION OF BROWN HYENA
A brown hyena introduction will only be considerauce the DGR’s current surface area is expanded
to between 22,000 and 25,000ha.

All provincial and other permit requirements woldd adhered to for a brown hyena introduction.
Brown hyenas are classified as a Schedule SBle®est Species — “Indigenous species of high
conservation value or national importance that iregonational protection” under the South African

Biodiversity Act (Act 10 of 2004).

The DGRMA plans to introduce lion during 2009 (Fwms 2009). Other planned future introductions
will involve cheetah (Anderson, 2009b) and spottgenas at a later stage (Viljoen, 2009a) and
possibly additional leopard (Viljoen, 2009b).

It is possible that the DGR brown hyena’s numbalisb& somewhat reduced due to competition with
spotted hyenas, but this is not considered to peblem as long as the spotted hyena population is
kept at a low density (< 5 animals/100%m

Management intent(eventual introduction once the DGR surface arpaeds):

1. No brown hyena will be introduced immediately irttte DGR. Introduction of suitable
individuals will only be considered once the DGRs lexpanded sufficiently (beyond its
current surface area of + 18,500 ha).

2. Known “problem” brown hyenas, such as individuatewn to prey on domestic animals,
will not be considered for introduction into the BG

3. Only “wild” brown hyenas will be considered for fatluction. No captive-bred hyenas will
be introduced.

4. Brown hyena eventually chosen to be introduced tintoDGR, once the total area has been
further expanded, should not be from areas immelgiaurrounding the DGR.

5. Consideration will be given to genetic aspects &B8e2.1.2 (G.4) - Genetic Management).

6. Spotted hyenas should not be sourced from known @bBine tuberculosis) areas.

G.6.1) Founder Population

Brown hyenas are already present within the boueslaof the DGR (Stevengers com). It is
assumed that the resident brown hyena populatioglasively small as most of the DGR properties
were not fully protected areas prior to the essitient of the DGR.

Management Intent (eventual introduction once the DGR surface axpareds):

1. The introduced number of brown hyenas will be thadalts or young adults (one male and
two females).
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G.7) CONTAINMENT
The DGR perimeter fence has been constructed dongora GDACE is a “Big 5 compliant” fence.
This fence includes five electrified strands wittismimum of 9000V and a trip wire.

The river gates spanning the river crossings iR will not necessarily stop movement of brown
hyena entirely in or out of the protected area.

It is suggested that any introduced brown hyenailshbe free-released into the DGR. A boma or
specific facility for release purposes will thenefaot be required.

Management Intent:
1. Brown hyenas will be free-released into the DGRhwiitt the need of a containment boma.
2. Releases will not be done close to any of the penfences or internal fences.
3. Human activities and any possible disturbance shbelavoided at the release site during the
release and for the immediate period after thexseléfirst 1-2 days).

G.8) RISK ASSESSMENT OF INTRODUCTIONS

The presence of any large carnivore in a game vesaill always have some risk. Some brown
hyenas are already present in the DGR, but assféiris known no specific hyena-related problems
have been reported in recent years.

Hyenas are often difficult to contain fully eventhvielectrified “game-proof‘ fences, particularly
where fences cross rivers and streams. It is thexyefery possible that some of the brown hyenas
currently present in the DGR have been moving oh@ut of the DGR area at times.

Any brown hyena break out events will be addressmirding to the prescribed break out policy for
the DGR (Anderson, 2009c).

Potential problems and estimated risk (low risk+01 high risk = 10/10):
(i)  Occasional fence breaks and movement into neigiigpareas (1/10);
(i)  Killing/injuring of livestock and domestic animais neighbouring areas following a fence
break (1/10);
(iii) Killing/injuring of livestock and domestic animalwithin DGR’s “island properties”
following a fence break (1/10).

Management Intent:
1. All brown hyenas to be released into the DGR atter|Istage will be radio collared to allow
tracking of movements, both inside the DGR andidats case of a fence break.
2. Escaped brown hyenas will be immobilised and retdito the DGR, if possible.
3. Individual brown hyena identified as habitual ferlmeakers should be anaesthetised, or
removed/relocated to other suitable areas.

G.9) POPULATION GROWTH AND REGULATION

Limited information is available on the brown hyenaopulation growth in habitat similar to the
DGR area, but it is assumed that a population I&kelp to increase rapidly, particularly with the
presence other large carnivores. Potentially thltealso be a greater pressure on individual brown
hyenas, particularly sub-adults, to disperse wimenpopulation increases. This could increase the
probability of fence breaks and conflict with huraaand property, both outside the DGR and in the
excluded “island properties” within the DGR area.
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Management Intent:
1. The DGRMA will attempt to manage the brown hyen@ayation by removing individuals
whenever there are indications of increased digppressure. This could possibly be done as
part of a meta-population management strateggai$ible.

G.10) UTILISATION

A brown hyena is currently (2009) worth some R5,6D0ere is generally limited demand for both
brown and spotted hyenas, but the sale of live alsimemains a possibility. There is also limited
demand of the brown hyena as a trophy animal.

DGR Game Enterprises Ltd is the legal owner of gam¢he DGR and would therefore be involved
in any decision with regards to the utilisatiorbodwn hyena in the DGR.

Management Intent:
1. The possible capture and live sale of brown hyemidisbe a first consideration when an
individual has to be removed from the DGR.
2. In the event of a known break out, the DGRMA mamaga will adhere to the break-out
policy (Anderson, 2009c) and exterminate the aniihalecessary to protect humans and

property.

G.11) VETERINARY IMPLICATIONS

Game capture is a specialised activity and theeedoy brown hyena capture will only be undertaken
under the supervision of an experienced wildliféevi@arian. The responsibility of veterinary care
during transportation and delivery of any brown g® will depend on the conditions agreed to
between the various parties involved.

Detailed guidelines for general treatment and ved@ns are described by du Toit (2009) in the
Disease Management Plan for the DGR.

H. MANAGEMENT OF SPOTTED HYENA ( Crocuta crocutg

H.1) MOTIVATION FOR INTRODUCTION OF SPOTTED HYENA
Spotted hyenas do not currently occur in the DGRuorounding areas.

The species would greatly contribute to the vistarxperience in the DGR but an immediate
introduction is not recommended, at least not ufi current DGR boundaries are extended to
include an area of at least 25,000 ha or more.

H.1.1) Objectives
The specific objectives of this species managemiant are to:
(i  Provide guidelines for the management of spotteshayn the DGR,;
(i)  Ensure that any possible introduction of spotteenlayinto the DGR conforms to acceptable
and recommended practices.

H.1.2) Goals
(i) The DGRMA would potentially ensure that a self-aurstd, small spotted hyena population
would be protected and managed in the DGR.
(i) ~ The spotted hyena population will be managed asopdéine overall DGR objectives.

These recommendations are specifically aimed attified DGR area (18,500 ha).
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H.2) HABITAT REQUIREMENTS

The spotted hyena is primarily a savanna speciedms a relatively wide habitat tolerance. It is,
however, mostly absent from very arid areas or eldosested regions. Spotted hyenas are water
dependent and therefore are never far from water.

H.2.1) Vegetation
The vegetation of the DGR is suitable to suppavide range of ungulate species (estimated ungulate
carrying capacity +5 858 kg/KimAnderson, 2009a).

Management intent:
1. No specific vegetation management strategies willdguired for managing the DGR spotted
hyena population once introduced.

H.2.2) Water Provision
A number of both natural and artificial water psistuch as rivers, streams and dams are present in
the DGR which is sufficient to support a range délive species, including spotted hyenas.

Management intent:
1. No specific water management strategies will baiired for managing the DGR spotted
hyena population. Spotted hyenas are mostly indbgrerof surface water.

H.2.3) Fire

Fire could influence the movement and distributidrungulates and some potential prey species of
the spotted hyena. It is not expected that fird significantly affect spotted hyenas. The species
could, however, potentially scavenge on animaleditluring fires.

Management intent:
1. No specific fire management strategies will be negiifor managing the DGR spotted hyena
population.

H.2.4) Drought
Drought conditions could well benefit spotted hygn&he spotted hyenas could have increased
hunting success in the vicinity of water and waailsb be able to scavenge on carcasses.

Management intent:
1. No specific management strategies will be requitgdmanaging the DGR spotted hyena
population during periods of drought.

H.3) BEHAVIOURAL ECOLOGY

The social system is unlike other social carnivomesluding the two other hyena species. Female
spotted hyenas have in many respects adopted thedox male role. Spotted hyena clans are
structured by linear dominance hierarchies in whah individual's position, in the hierarchy
determines its priority of access to resources sigcfood. The spotted hyena is polygynous, highly
gregarious and territorial. Communal dens are agetifemales dominate and lead clans. The social
organisation is variable but the communal den ramthe clan’s focal point. Aggressive encounters
between neighbouring clans are more marked whettespbyenas occur in higher densities on open
grasslands. Elsewhere buffer zones often exist mitbh less contact between clans. The movements
and social organisation of hyenas vary seasorallyeas where prey animals are migratory.

Spotted hyenas are mostly nocturnal.
Management Intent:

1. The DGRMA recognises the fact that the number aftted hyena in the DGR would be
limited by typical range requirements.
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H.3.1) Reproduction

Breeding is non-seasonal and the gestation pesd@Bi132 days. The average litter size is two.

Spotted hyena males and females reach maturityre¢ tyears and 12 years respectively. The cubs
initially remain at a separate borrow but usuallgved to the communal den after approximately 10

days. Spotted hyena cubs can start eating meab anh@nths. The young are suckled for up to 12

months.

Management intent:
1. No specific management strategies will be requicednanaging a spotted hyena population
in the DGR with regards to reproduction.

H.3.2) Foraging

The spotted hyena is an opportunistic forager whidhscavenge whenever possible while it will
hunt most easily captured prey. Foraging is uswadtye or in pairs. Kills, or even hunting attempts
will attract other clan members which will join in.

Daily average food intake is + 2-3 kg/animal. Indivals often go 1-2 days without food and
sometimes even up to five days without eating. #ttgl hyena can consume large amounts of meat
during a single meal, sometimes to just over 30¥sdjody weight.

Management Intent:

1. The DGRMA recognises that predation by spotted agerould impact on the populations of
certain potential prey species in the DGR.

2. The DGRMA recognises that the spotted hyenas irdG®& are likely to obtain their food
from both scavenging and by hunting prey on thein.o

3. The DGRMA also recognises the fact that food coitipatis likely to occur between the
larger carnivores in the DGR, and that mortalites possible as a result of interspecific
aggression although it is not expected to be Saamif.

H.3.3) Age and Sex Ratios

The spotted hyena appears to adjuststiyeratioof their young after birth during the initial déng
period. This is possibly achieved when the mothervenes in siblicidal battles and thereby costrol
the sex ratio after birth.

Management intent:
1. No specific management strategies will be requitgdmanaging the DGR spotted hyena
population with regards to age and sex ratio.

H.4)  GENETIC MANAGEMENT

Female spotted hyenas tend to mate with males &tbrar clans, thereby preventing inbreeding in
large natural systems. Inbreeding (a lack of genedriety) is a problem frequently encountered by
small, isolated populations and would potentiaffget susceptibility to environmental stress aslwel
as survival and growth. Inbreeding can be addregbesligh a meta-population management
approach by the removal (and possible exchangsepwie individuals and introducing replacement
individuals from an area other than the origingbydation’s source.

It is possible that introduced spotted hyenas i BFGR would potentially face an inbreeding
challenge. Therefore it would be important thatadticed animals should be sourced from different
regions, consisting of three adults or young adai® male and two females). A possible exchange
of some individual spotted hyenas should also besidered after 5-10 years following the initial
introduction.
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Management Intent:

1. Spotted hyenas for an introduction should be saufoem different geographical areas. At
least one of the three spotted hyenas (one maldévemdemales) to be introduced will be
from a different area than the others to ensuretiheterogeneity.

2. Consideration should be given to a possible mem#ation management strategy whenever
feasible. For this purpose individual spotted hygemay be captured and relocated to other
protected areas in exchange for other individuals.

3. Detailed records should be kept of all spotted hytocations, including the exact localities
from where spotted hyenas were sourced, and thet dgatinations when spotted hyenas are
moved out.

H.5) SPOTTED HYENA CARRYING CAPACITY

Large carnivore biomass has a positive correlatigh rainfall in arid/eutrophic savannas and with
total prey biomass. It is estimated that the maxmspotted hyena density in the DGR should not
exceed approximately 5 animals/100°%kat a game stocking rate close to the one propbged
Anderson (2009a), and considering the presencéhef targe carnivores in the DGR. A high spotted
hyena density would potentially encourage dispefBais could also result in increased attempts to
move out of the DGR.

Management intent(eventual introduction once the DGR surface argameds):
1. A spotted hyena population should be managed anb®lanimals/100 kfn

H.6) INTRODUCTION OF SPOTTED HYENA
A spotted hyena introduction will only be considkrence the DGR’s current surface area is
expanded.

All provincial and other permit requirements wobleladhered to for a spotted hyena introduction.

The DGRMA plans to introduce lion during 2009 (Fams 2009). Other planned future introductions
will involve cheetah (Anderson, 2009b), brown hyena later stage (Viljoen, 2009a) and possibly
additional leopard (Viljoen, 2009b).

It is possible that the DGR brown hyena’s numbehsbh& somewhat reduced due to competition with
spotted hyenas but this is not considered to beblgm as long as the spotted hyena population is
kept at a low density (< 5 animals/100%m

Management intent(eventual introduction once the DGR surface argeeds):

1. No spotted hyenas will be introduced immediatelt ithe DGR. Introduction of suitable
individuals will only be considered once the DGRs lexpanded sufficiently (beyond its
current surface area of +£18,500 ha).

2. Known “problem” spotted hyenas, such as individdalewn to prey on domestic animals,
will not be considered for introduction into the BG

3. Only “wild” spotted hyenas will be considered fotrbduction. No captive-bred hyenas will
be introduced.

4. Consideration will be given to genetic aspects B2e2.1.2 (H.4) - Genetic Management).

5. Spotted hyenas should not be sourced from known @bBine tuberculosis) areas.

H.6.1) Founder Population
No spotted hyenas are currently present withirbthendaries of the DGR or surrounding areas.

Management Intent (eventual introduction once the DGR surface axpareds):

1. The introduced number of spotted hyenas will bedradults or young adults (one male and
two females).

313



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

H.7) CONTAINMENT

The DGR perimeter fence has been constructed dogotd GDACE standards as a “Big 5
compliant” fence. This fence includes five eleatdf strands with a minimum of 9000V and a trip
wire.

The river gates spanning the river crossings inR@&R should also be effective in stopping any
released spotted hyena from moving out along thex dreas.

It is suggested that introduced spotted hyenasldhoe free-released into the DGR. A boma or
another similar facility for release purposes wiktrefore not be required.

Management Intent:
1. Spotted hyenas will be free-released into the D@Rowt the need of a containment boma.
2. Releases will not be done close to any of the ptegnfences or internal fences.
3. Human activities and any possible disturbance shbelavoided at the release site during the
release and for the immediate period after thexseléfirst 1-2 days).

H.8) RISK ASSESSMENT OF INTRODUCTIONS
The presence of any large carnivore in a gameveseil always have some risk.

Electrified game-proof fences are generally effectin confining spotted hyenas. It is therefore
unlikely that any spotted hyenas will be able tovenout of the DGR. Any spotted hyena break out
event will be addressed according to the presctiipedk-out policy for the DGR (Anderson, 2009c).

Spotted hyenas are often responsible for signifipeadation on livestock in agricultural areas.

Potential problems and estimated risk (low risk+01 high risk = 10/10):
(i)  Occasional fence breaks and movement into neigiigpareas (1/10);
(i)  Killing/injuring of livestock and domestic animais neighbouring areas following a fence
break (6/10);
(iii) Killing/injuring of livestock and domestic animalwithin DGR'’s *“island properties”
following a fence break (6/10).

Management Intent:
1. All spotted hyenas to be released into the DGRIatea stage will be radio collared to allow
tracking of movements, both inside the DGR andidatis case of a fence break.
2. Escaped spotted hyenas will be immobilised andmetuto the DGR, if possible.
3. Individual spotted hyena identified as habitual ceenbreakers should be destroyed or
removed/relocated to other suitable areas.

H.9) POPULATION GROWTH AND REGULATION

It has been suggested that spotted hyena popidatiolarge ecosystems are primarily regulated by
social factors when prey animals are abundang.likgély that the spotted hyena numbers in the DGR
will be limited by a combination of factors.

Management Intent:
1. The DGRMA will attempt to manage the spotted hypopulation by removing individuals
whenever there are indications of increased diappressure. This could possibly be done as
part of a meta-population management strateggai$ible.

H.10) UTILISATION

A spotted hyena is currently (2009) worth approxghaR5 600. There is generally limited demand
for both brown and spotted hyenas, but the salé&r@fanimals remains a possibility. There is also
limited demand of spotted hyena as a trophy animal.
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DGR Game Enterprises Ltd is the legal owner of gaméhe DGR and would therefore be involved
in any decision with regards to the utilisatiorspbtted hyena in the DGR.

Management Intent:
1. The possible capture and live sale of spotted hyeiliabe a first consideration when an
individual has to be removed from the DGR.
2. In the event of a known breakout, the DGRMA manag@nwill adhere to the break-out
policy (Anderson, 2009c) and exterminate the anirhalecessary to protect humans and

property.

H.11) VETERINARY IMPLICATIONS

Game capture is a specialised activity and theeedoy spotted hyena capture will only be undertaken
under the supervision of an experienced wildliféevi@arian. The responsibility of veterinary care
during transportation and delivery of spotted hygewdl depend on the conditions agreed to between
the various parties involved.

Detailed guidelines for treatment and vaccinatiars described by du Toit (2009) in the Disease
Management Plan for the DGR.

! MANAGEMENT OF ROAN ANTELOPE ( Hippotragus equinu}

1.1) MOTIVATION FOR INTRODUCTION OF ROAN ANTELOPE

There are currently no roan antelope in the DGR thede are also no historic records of roan
antelope for the area.

The DGRMA plans to release lion (initially threedividuals) into the DGR during 2009 (Funston,

2009). Considering this lion introduction and thistdric distribution range the release of roan
antelope into the DGR is not recommended at the.tiinstead, a captive breeding programme of
roan antelope in the DGR is recommended.

There remains a great demand for roan antelopeoath3\frican game reserves and game ranches.
Surplus roan antelope would be sold and relocatexdrter protected areas, or to other roan antelope
captive-breeding facilities.

I.1.1) Objectives
The specific objectives of this species managermpiant are to:
(i  Provide guidelines for the management of roan apéein a captive breeding programme;
(i)  Ensure that the introduction and management of @aelope in the DGR conforms to
acceptable and recommended practices.

1.1.2) Goals
() The DGRMA would manage roan antelope within an @hale primarily for breeding
purposes.
(i) ~ The DGRMA will adhere to current guidelines withgagds to roan antelope subspecies’
separation.

The release of roan antelope into the DGR itsetfdsrecommended. The intention is to stock the
DGR at higher (upper) carrying capacitgvels. It is well known that roan antelope avoid
concentrations and high densities of other ungslated therefore roan antelope could face a less-
than-ideal situation. Furthermore, lion are to ieoduced, which could also result in predation on
roan antelope — a valuable species which fetchgrsrices and is a valuable asset.
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The DGRMA may consider releasing roan antelope itite DGR from the captive-breeding
programme at a later stage, but preference witiiben to the release of roan antelope sourced from
an area where the animals are accustomed to pradati

1.2) HABITAT REQUIREMENTS

Roan antelope is typically associated with woodsehsna regions but prefers grassland and sparse
tree savanna areas. The species is also ablestattolaller grass. Roan antelope is a selectazeegr
often on perennial grasses on soils with poor entrstatus where there is also a relatively lowgdar
herbivore biomass. The roan antelope’s diet sonestimcludes as much as 10-20% browse. It is a
water-dependent species and is therefore typidallgd in the vicinity of waterholes during the dry
season.

Management intent:
The DGRMA does not plan to release roan antelofgetite DGR at this stage, so no specific habitat
management activities are planned.

1.3) BEHAVIOURAL ECOLOGY

The roan antelope is territorial and mostly dispdrén small herds in Southern and East Africa.
Varying range sizes, average group sizes and soi@ahisation have been reported in various parts
of its distribution range. The home range, whicheiglusive, varies between 60 and 120%km
Sometimes rainy and dry season ranges are comypssphrated. The typical group size of females
with young is 6-20 animals. This antelope maintaanty/pical individual distance of + 7 m when
resting, which is greater than for most other Adricantelopes. Herds have a female dominance
hierarchy, and males are tolerated until almost ye@ars. Young males live in small bachelor herds
until sexual maturity at around six years.

Roan antelope are slower than most other antelpeeies and it has been reported that lion
commonly prey on the species (Estes, 1991). Parday lion has also been identified as one of the
factors limiting roan antelope in the Kruger NaabRark (Harringtoret al., 1999).

In favourable habitat roan antelope can occur msiies up to 1 animal/25 ha.

Management Intent:
1. Social behaviour and basic ecological requiremefntoan antelope will be considered as
part of the captive-breeding programme strategy.

[.3.1)  Reproduction
Roan antelope can reproduce every 10 months undeoufable conditions. Gestation is
approximately 276-287 days. Calves are born througthe year.

Management Intent:
1. Reproductive behaviour and associated requirengéntsan antelope will be considered as
part of the captive-breeding programme strategy.

1.4) INTRODUCTION OF ROAN ANTELOPE

1.4.1)  Source Population

Roan antelope for the captive-breeding programnuaildhonly be obtained from recognised roan
antelope breeders where the genetic history catim@als is known and well documented.

Management Intent:
1. Roan antelope will be sourced from a recognisetpéshed roan antelope captive-breeding
establishment, preferably from a facility with datevely large group of captive-bred roan
antelope.
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2. The genetic history of the source roan populationstmbe known and also be well
documented.

1.5) INTRODUCTION AND CONTAINMENT

All provincial and other permit requirements wollle adhered to for introducing roan antelope to a
captive-breeding programme. Legislation which mtgca the captive breeding of wildlife includes
the Animal Health Act No. 7 of 2002, Animals Prdten Act No. 71 of 1962 and National
Environmental Management Biodiversity Act No. 1(604.

Detailed information on a wide range of generakatpfor the management of wildlife in captivity is

given by Ebedes (2002). While no specific guiddifier roan antelope are available, Kriek (2005)
gives more detailed guidelines for captive and seaptive breeding of sable antelope. It is strongly
recommended that wildlife experts familiar with tap-breeding programmes be contracted, prior to
the establishment of such a captive breeding facith guide the DGRMA with regards to the various
steps. This includes the site selection, whichriigoat important aspect.

Considerations for a roan antelope captive-breefdicigjty:
()  Founder roan antelope group: + eight individualadilt 3, 2 sub-adult?d, 3 adult??Q, 2
sub-adult? 9).
(i) ~ Camp site and construction
Sandy soils area (not clay);
Vegetation: needs to include some stands of dshsely tree clusters;
Camp size: £50-100 ha; ideally more than one camp.
Camp could be subdivided into three camps, twolaEwshould be smaller;
Perimeter fence: same specifications as the DG&réled boundary fence;
Internal fences of smaller camp sections: £1.8rh;hig
Gates: 2 sliding gates (electrified);
Loading ramp: £3m x 12m;
Cleared areas: £2 m wide area cleared on both sidd#®e perimeter fence; £1.5m
along both sides of the internal fences;
j. Cleared zone/track £2 wide through the middle ef¢amp;
(iii) Food and water provision

a. Water troughs: 2 troughs with ball valves. Shouldags be kept full with clean
water;

b. Feeding platforms: 4 wooden feeding platforms +58mx 0.5-1.0 m above ground;

c. Lucerne & hay: only the best quality lucerne ang Bhould be provided (wilted
lucerne should never be provided);

d. Buckets for antelope cubes (+ one for each indafidaould be placed +1.5 m apart
along central cleared zone/track. ApproximatelyDKg cubes/animal/day should be
provided in the buckets;

e. Saltlick and block should be provided.

(iv)  General roan antelope management

a. Adult roan antelope males should always be kepirsep.

b. A 50-100ha camp can, with correct management pesitikeep up to 40 roan
antelope. The density of roan antelope should nexeeed 1 roan antelope/ha (du
Toit pers comn). Kriek (2005) recommends a minimum camp area08ha, but roan
antelope can be kept at higher densities whenubrefianaged.

c. To prevent inbreeding, females born in one campuilshibe moved to another camp
with an unrelated male.

(v)  Facility management and control

a. The camp should be inspected on a regular basallydwice a day;

b. Staff must be familiar with all emergency proceduasd the contact details of key
personnel as well as appointed wildlife veterinasia

= e N N
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c. Visitors to the breeding facility may be allowedjthit should be done under strict

supervision only and with minimum disturbance te #mimals.
(viy  Animal health

a. Roan antelope should be monitored on a regulars Hasiearly signs of external
parasites, loss of condition, injuries, unusualdvédur, etc.

b. Self-medicatingpplicators (such as a “Duncan Applicatorfor the control oticks
should be installed at the feeding platforms. Effee control of ticks is essential
with captive and semi-captive roan antelope, ag+ielated diseases could result in
mortalities if not addressed. Whether antelope tihais received tick treatment from
time to time is less fit to survive, should they beased into the open veld is
debatable and it is not considered that such treatthwould limit the potential for
live sales to game ranches and reserves.

c. An experienced wildlife veterinarian should immedig be consulted at the first
signs of any health-related problem.

(viiy  Additional management considerations

a. CaracalFelis caracaloccur in the DGR area (Stevepers comn). Caracal is known
to prey on roan antelope calves in enclosures pralsodu Toifpers com) and steps
should be taken to minimise this threat. A trapectay caracal could be set against
the perimeter fence. Trapped caracal could besetkalsewhere in the DGR.

These are general guidelines based on camp desighsnanagement of roan antelope by various
captive breeders.

A detailed management plan should be compiledi®icaptive-breeding programme.

Island properties are already fenced out of the D&l may possibly provide potential future

breeding pens for roan antelope, although the @iseireently unfenced properties in the DGR may
provide greater advantages in the long term. lddiai island properties currently average

approximately 20ha and may, therefore, prove ttobesmall. The largest island property groupings
measure approximately 80ha, which could be largrugim to house breeding pens. However, such
island properties may prove not be suitable forkéeping of roan antelope in terms of a variety of
practical reasons. In any event, further detaitegstigation on a case-by-case basis will haveeto b
conducted to determine the suitability of islandgarties for these purposes.

1.6) UTILISATION

A roan antelope is currently worth R70,000 — R80,0based on the average 2008 game auction
prices). Roan antelope are in great demand foriveapteeding programmes as well as for release
onto game ranches and nature reserves.

Management Intent:

1. Surplus roan antelope from the captive-breedingnarmme will be sold to game ranches or
game reserves with suitable roan antelope habiteg.sale of roan antelope could be both via
game auctions or direct sales.

2. ltis not the intent of the DGR roan antelope captireeding programme to release captive-
bred individuals into the DGR as these animals moli be accustomed to predation. Any such
release will only be based on specific requirementserit.

1.7) VETERINARY IMPLICATIONS

The captive breeding of animals is a specialis¢wigc Veterinary care during all phases of such a
project, including the transportation and delivefyanimals, will be required. The responsibility of
veterinary care during transportation and delivefyroan antelope will depend on the conditions
agreed to between the various parties involved.
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Detailed guidelines for treatment and vaccinatiars described by du Toit (2009) in the Disease
Management Plan for the DGR.

J. MANAGEMENT OF SABLE ANTELOPE ( Hippotragus nigej

J.1) MOTIVATION FOR INTRODUCTION OF SABLE ANTELOPE
There are currently no sable antelope in the DGR.

The DGRMA plans to release lion (initially threedividuals) into the DGR during 2009 (Funston,
2009). Considering this lion introduction and tlesgible release of leopard (Viljoen, 2009), the fre
release of sable antelope into the DGR is not recended at this time. Instead, a captive breeding
programme of sable antelope in the DGR is recomemknd

There is generally a great demand for sable argetwp South African game reserves and game
ranches. Surplus sable antelope would be soldeladated to other protected areas, or to otheesabl
antelope captive-breeding facilities.

J.1.1) Objectives
The specific objectives of this species managemiant are to:
(i)  Provide guidelines for the management of sabld@reean a captive-breeding programme;
(i)  Ensure that the introduction and management ofesabtelope in the DGR conforms to
acceptable and recommended practices.

J.1.2) Goals
() The DGRMA would manage sable antelope within anlcsace primarily for breeding
purposes.
(i) ~ The DGRMA will adhere to current guidelines withgaeds to sable antelope subspecies’
separation.

The release of sable antelope into the DGR itseffot recommended. The intention is to stock the
DGR at higher (upper) carrying capacitgvels. It is well known that sable antelope avoid
concentrations and high densities of other ungsilated therefore sable antelope could face a less-
than-ideal situation. Furthermore, lion are to meoduced, which could also result in predation on
sable antelope — a valuable species which fetalgasphices.

The DGRMA may consider releasing sable antelope the DGR from the captive-breeding
programme at a later stage, but preference witliten to the release of sable antelope sourced from
an area where the animals are accustomed to pedati

J.2) HABITAT REQUIREMENTS

Sable antelope is mostly associated with a modagpen woodland and grassland. Open grassland
areas are typically utilised in the dry seasonthedvoodlands in the rainy season or at the erldeof
dry season. Sable antelope is a selective gratten on grasses of medium height, or new grass
growth on burnt areas. Their diet includes a ser@bunt of browse (x10-15%). A high crude protein
and low fibre diet is typical.

It is a water-dependent species and is therefgiealy found in the vicinity of waterholes duririge
dry season.

Management intent:
1. The DGRMA does not plan to release sable antelutoetihe DGR at this stage, so no specific
habitat management activities are planned.
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J.3) BEHAVIOURAL ECOLOGY

Sable antelope are gregarious animals and groygsatly consist of one dominant male, several
adult females and their offspring while bachelordseand solitary males also typically occur. A
dominant female leads the herd. Sable anteloper dcderds of 6-40 animals with a mean herd size
of roughly 14 animals. Males start to compete whhdominant male at around six years.

Herds have a range of approximately 200 to 400kca ead ranges very rarely overlap. Dominant
sable antelope males are seasonally territoriahvitiey defend their areas of some 400ha each.

The natural population growth of sable antelopapigroximately 20% per annum.
In favourable habitat sable antelope can occuemsidies up to 1 antelope/25 ha.

Management Intent:
1. Social behaviour and basic ecological requiremehtsable antelope will be considered as
part of the captive-breeding programme strategy.

J.3.1) Reproduction

Sable antelope males and females are sexually enatuB2 and 24 months respectively but males
only become socially able to mate at around sixs¢€khe species can reproduce approximately every
12 months under favourable conditions. Gestaticarasind 240-280 days. Females leave the herd to
give birth and the calf is usually concealed fopragimately two weeks. Sable antelope are seasonal
breeders, with a peak in mating May-July, and calnes usually born towards the end of the rainy
season. Females can breed until the age of ardid@ Years.

Management Intent:
1. Reproductive behaviour and associated requirenadrgable antelope will be considered as
part of the captive-breeding programme strategy.

J.4) INTRODUCTION OF SABLE ANTELOPE

J.4.1) Source Population

Sable antelope for the captive-breeding programineelld only be obtained from established sable
antelope breeders where the genetic history caiiraals is known and well documented.

Management Intent:

1. Sable antelope will be sourced from a recognissthblished antelope captive-breeding
establishment, preferably from a facility with datesely large group of captive-bred sable
antelope.

2. The genetic history of the source sable populatamst be known and also be well
documented.

J.5) INTRODUCTION AND CONTAINMENT
Sable antelope are considered to be an ideal spfecistensive production as they tend to adapt we
to captive conditions.

All provincial and other permit requirements wolnel adhered to for introducing sable antelope to a
captive-breeding programme. Legislation which mtigca the captive breeding of wildlife includes
the Animal Health Act No. 7 of 2002, Animals Prditen Act No. 71 of 1962 and National
Environmental Management Biodiversity Act No. 1604,

Detailed information on a wide range of generakaspfor the management of wildlife in captivity is

given by Ebedes (2002) and more specifically fdrlesaantelope by Kriek (2005). It is strongly
recommended that wildlife experts familiar with tap-breeding programmes be contracted, prior to
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the establishment of such a captive breeding facith guide the DGRMA with regards to the various
steps. This includes the site selection for thepctaility.

Considerations for a sable antelope captive-breeficility:
()  Founder sable antelope group: + eight individualadultd, 2 sub-adult? 3, 3 adult?Q, 2
sub-adult? ).
(i) ~ Camp site and construction
Sandy soils area (not clay);
Vegetation: needs to include some stands of dshsely tree clusters;
Camp size: £50-100 ha; ideally more than one camp.
Perimeter fence: same specifications as the DGridled boundary fence;
Gates: 2 sliding gates (electrified);
Loading ramp: £3m x 12m;
Shelters for shade should be constructed.
Cleared areas: £2 m wide area cleared on both efdbe perimeter fence;
i. Cleared zone/track +2 wide through the middle ef¢amp;
(iii) Food and water provision

a. Water troughs: 2 troughs with ball valves. Shouldags be kept full with clean
water;

b. Feeding platforms: 4 wooden feeding platforms +58mx 0.5-1.0 m above ground;

c. Lucerne & hay: only the best quality lucerne ang bBhould be provided (wilted
lucerne should never be provided);

d. Buckets for antelope cubes (+ one for each indafidoould be placed +1.5 m apart
along central cleared zone/track. ApproximatelyD Ky cubes/animal/day should be
provided in the buckets;

e. Saltlick and block should be provided.

(iv)  General sable antelope management

a. A 100ha camp can, with correct management practieep up to 40 sable antelope.
The density of sable antelope should never exceednal/ha.

b. Adult sable males should always be kept separate.

c. Young males should be removed at the age of 12hmpat sooner.

d. To prevent inbreeding, females born in one campuilshibbe moved to another camp
with an unrelated male.

(v)  Facility management and control

a. The camp should be inspected on a regular basallydwice a day;

I. Staff must be familiar with all emergency proceduaad the contact details
of key personnel as well as appointed wildlife vieirians;

b. Visitors to the breeding facility may be alloweditht should be done under strict
supervision only and with minimum disturbance te #mimals.

(viy  Animal health

a. Sable antelope should be monitored on a regulas lfas early signs of external
parasites, loss of condition, injuries, unusualdvédur, etc.

b. Internal parasites can pose a real problem, suchir@svorms. Animals could be
immobilised for de-worming purposes, or by addinguitable anthelmintic in the
food.

c. Self-medicatingpplicators (such as a “Duncan Applicatorfor the control oticks
should be installed at the feeding platforms.

d. An experienced wildlife veterinarian should immedig be consulted at the first
signs of any health-related problem.

S@moaonoTy

These are general guidelines based on camp desighsnanagement of sable antelope by various
captive breeders.

A detailed management plan should be compiledi®icaptive-breeding programme.
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Island properties are already fenced out of the Dl may possibly provide potential future
breeding pens for sable antelope, although theotisarrently unfenced properties in the DGR may
provide greater advantages in the long term. lddiai island properties currently average
approximately 20ha and may, therefore, prove ttobesmall. The largest island property groupings
measure approximately 80ha, which could be largrugin to house breeding pens. However, such
island properties may prove not be suitable forkibeping of sable antelope in terms of a variety of
practical reasons. In any event, further detaite@stigation on a case-by-case basis will haveeto b
conducted to determine the suitability of islandgarties for these purposes.

J.6) UTILISATION

Mostly because of the conservation status of satielope, this species have a very high commercial
value and therefore the demand for sable ante®pégh in the private sector. A sable antelope is

currently worth an estimated R71,460 (based omatlegage 2008 game auction prices). Two sable
antelope reached prices of more than a R1 millaxhet a 2008 game auction. Sable antelope are in
great demand for captive-breeding programmes asasdbr release onto game ranches and nature
reserves.

Management Intent:

1. Surplus sable antelope from the captive-breedingramme will be sold to game ranches or
game reserves with suitable sable antelope habit&t.sale of sable antelope could be both
via game auctions or direct sales.

2. ltis not the intent of the DGR sable antelope ivapbreeding programme to release captive-
bred individuals into the DGR as these animals molil be accustomed to predation. Any such
release will only be based on specific requirementserit.

J.7) VETERINARY IMPLICATIONS

The captive breeding of animals is a specialis¢wigc Veterinary care during all phases of such a
project, including the transportation and delivefyanimals, will be required. The responsibility of
veterinary care during transportation and delivefysable antelope will depend on the conditions
agreed to between the various parties involved.

Detailed guidelines for treatment and vaccinatiars described by du Toit (2009) in the Disease
Management Plan for the DGR.

2.2.2.1.3 DISASTER MANAGEMENT

This section describes the risk rating of the iiliext hazards for the DGR and sets out specifik ris
management measures for addressing those hazardblen2.5 to 2.12.
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Table 2.5 Geological and Topographical Hazards

Due to very low risk rating, no specific managememeasures are

Earthquake Very low| required. Measures to mitigate risks associatedh \gineral structural
collapse (discussed below), will be sufficient

Landslides (rock Due to very low risk rating, no specific managememeasures are

falls, slides & mud | Very low | required. Measures to mitigate risks associatedh witil erosion and

flows) stream bank stability (discussed below), will bffisient

Soil erosion and

No construction of buildings should be allowed witlthe 1:100 yeal

zigebaillz?ybank Very low flood line, and riparian vegetation should be covesg
Land _sub5|dence Very low | Due to very low risk rating, no specific managememtasures are
and sinkhole .
. required
formation

Table 2.6 Meteorological Hazards

Floods Moderate| The following measures should be adopted to mirgnfleod hazard
within the Dinokeng area:

No development should be allowed within the 1:168nflood line.
Riparian vegetation should be conserved.

Storm water management measures should not simplyat efficient
removal of storm water. Storm water Best Managenfattices should
be adopted by all participating landowners to retsiorm water and
encourage groundwater recharge. Storm water Besadganent Practice
that may be appropriate considering site-specditditions include:
Sedimentation/settlement tanks (particularly duringonstruction
activities);

Filter strips, especially along Pienaarsriver anidng the western
boundary of the Dinokeng area;
Permeable/porous paving for new developments;
Porous asphalt for new street infrastructure, yf;,an
Swales (along new road verges);

Infiltration trenches;

Small infiltration basins;

Small detention basins;

Soakaways will only be suitable at certain location

n

High winds Moderatel Measures to mitigate risks eissed with soil erosion and stream bgnk
stability (discussed below), will be sufficient

Major inversions Low Due to low risk rating, noegjific management measures are required

Droughts High Water saving measures should be incorporated,dimgu

General water conservation:
Install water-flow restricting valves to guest @nib reduce water pressure
which will result in water saving.

Any leaks/faults in the water system should immestjgbe addressed.
Pipes, taps, bathtubs, showers and toilets shautthbcked for leaks onja
regular basis. Leakages in sanitary devices leaglakiage of water, and
energy when there is leakage of hot water.
It should be considered to install water-metersnajor water consuming
sections (larger guest units, kitchens, laundrytsyrétc.) for monitoring
purposes.

Water conservation in guest rooms and housekeeping:
Housekeepers should be informed and regularly réedirio pay attention
to check and close running taps when guests |ésvebm.
Water saving sanitary devices (tap, toilet, showad), rather than the
conventional types, should be installed.
Float level in toilet water tanks should be rettefi/adjusted to save

_________________________________________________________________________________________________________________________________|
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|
water.

Water saving tips/notices (with more pictures aessltext) should b
placed in the bathrooms and toilets of all guestrs.

Water conservation in the kitchen:

Only water efficient kitchen appliances should becpred.

Kitchen staff should only turn taps on when needed.

Running water should never be used as a methoefftost food.

Water conservation measures for gardens:

Gardens design and choice of plant species shaeildilned to reduc
irrigation needs to a minimum. Xeromorphic plamkgts with low water
requirements which are able to conserve or retaitery and/or plant
indigenous to the area, should be used in landsgapi

Less water consuming plants and pots should be tmedecoration
instead of fresh flowers.

It should be considered to use recycled wasteweaspecially grey water|
for gardening purposes.

To avoid excessive water evaporation, gardens dhonly be watered
during early mornings or late afternoons.

Heat waves Moderat¢ Heat stress and associateti hisklcould be managed as follows:
Interventions should focus on older people, who racee vulnerable tq
heat stress.

Landscaping should be designed to control micratérby shading, an
channelling of wind to facilitate ventilation soathheat accumulatio
during summer afternoons is limited.

Building design and building materials should behsthat excessive heat
accumulation should not occur during the summer.

Swimming pools are often used by tourists to esdap® heat during
midsummer afternoons. However, if the entire psaposed to full sur,
people are exposed to sunburn. Swimming pools masleaping around
pools should be designed such that part of the paalives mid afternoon
shade.
People should be encouraged to drink large quesiitf water during heat
waves.
Cold waves Low Cold stress and associated healkhcould be managed by the adopton
of green building techniques (especially sun o&dgah, choice of
materials, and proper isolation) and landscapingrigues that allow su
rays to reach buildings in winter. Relative steeptk facing slopes shoul
be avoided

Halil Moderate | The risk posed by hail could be naitegl by the following measures:
Because the hail season generally coincides wehgtbwing season, th
full leave cover of trees could be utilised to paitwindows and parkin
areas. Although hail does penetrate through treepias, the speed ¢
hail may be sufficiently reduced by the tree cantipgause less damage|
Lightning High The risk posed by lightning shoulde bminimised by adopting th
following measures:

Workers (during health and safety awareness progesj and tourists
(possibly by pamphlets, notices etc) should bermé&nl on how protect
themselves from lightning. Tourists coming from amevhere lightning
rarely occurs, may be frightened by thunderstormd may not know
what safety precautions to take. Awareness messagrsdd include the
following as a minimum:

Avoid pools and other water bodies during lightngtgrms;

Avoid large trees and other tall objects;

To seek refuge in buildings, cars, busses etc;

In buildings, stay away from windows and doors threo openings;

Avoid electrical appliances, land line telephonesd acontact with
plumbing e.g. bath tubs, wash basins etc;
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Electrical appliances should be unplugged beforkrant during lightning
storms;

All thatch roofed buildings or structures should fitteed with lightning
protectors to prevent fire

Table 2.7 Ecological Hazards

Desertification Low The following risk management measures should bpleémented tg
prevent desertification from occurring:

The conservation area should not be overgrazedn&niensity should b
strictly controlled.

Alien invasive plants should be controlled.

Wind and water erosion should be controlled.

Veld condition and vegetation species compositlwoud be monitored to
allow for early detection of major shifts in gragipotential.

U

Alien plant Moderate | The following risk management measures should bplemented to
infestation control the introduction, establishment and spreddalien invasive
species:

Alien plants should be controlled according to f®visions of the
Conservation of Agricultural Resources Act.

Only indigenous plants should be introduced oisgiil for landscaping g
gardening purposes.

Pests and vermin Low The following risk managememasures should be implemented|to
control the introduction, establishment and spifgoksts/vermin:
Waste storage bins should be inaccessible to veramd waste disposal
sites should be covered.
Vermin should be controlled at all food storagendieng and preparation
facilities.

Owls should be established and their habitat ptete¢o ensure thei
survival. Owls are known for their ability to keegice and rat numben
under control.

The integrity of natural ecological processes sthdu# conserved to th
maximum extent possible. This will reduce the rigkpest species t
experience uncontrolled population growth.

=

0N -
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Animal disease Low All relevant legislation regarding the trang@ation of wildlife and

outbreaks wildlife products, placement in quarantine whendwesk and prevention qf
further spread of disease, should be adhered to

Negative animal- | High The following risk minimisation measures shibbk implemented:

human interactions All measures regarding big game management, stmustihered to.

All tourism establishments and operators shouldptepared to handl
emergencies associated with incidents with dangevaldlife, including
large animals, aggressive animals, snakes, spidererpions, and
poisonous plants or animals.

Tourists should be made aware regarding the sem®gsand nature (
threats posed by wildlife, how to avoid risk andwitm react in case df
negative interactions.

Measures to control interaction should be impleréné.g. rules, fencin
and control of activities such as hiking, sleepmgdoors, touching an
feeding of wildlife etc.
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Table 2.8 Environmental Health Hazards

Cholera and
hepatitis

The following measures should be implementegrevent the spread ¢
cholera and hepatitis:

All sanitation and food preparation facilities sttbbbe regularly cleane
and kept hygienic.

Personal hygiene should be promoted amongst wortesrants, the loca
community (especially the communities to the wpsssibly by means g
Corporate Social Investment initiatives), and ewearists, especially
during periods of major outbreaks.

Sewage should be properly treated. The functiorofigall sanitation

systems should be monitored regularly, and saoitatystems should

never be overloaded.

Efforts should be made, possibly by means of CatgoBocial Investmer
initiatives or assistance to the municipality, taprove the quality of
sanitation provision in the high density residdragi@as to the west of th
Dinokeng conservation area.

Potable water should be well treated or sourceth fsafe sources. Th
quality of potable water should be monitored redulaespecially in the
western and north-western parts of the conservatiea.

Milk and food should be sourced from safe souraesptevent the
introduction of cholera or hepatitis viruses.

B

The following measures should be considdoegrevent the spread of TB:

Workers should be tested when it is suspectedthigat may be infecteq
by tuberculosis, and should be treated if theyfamed to be infected.
Workers should be encouraged to receive vaccinaiianst TB.

HIV/Aids

Very
high

The following measures should be considered to gmiethe spread g
HIV/Aids:

Aids awareness programmes should be implementeghtih workers an
adjacent communities, including sex workers adtivhe broader area.
Tourists should be made aware regarding the prevalef HIV/Aids.

Table 2.9 Failing Utilities and Logistics

Failing food
delivery

Very low

Due to low risk rating, no special measuaémed at risk minimisation ar
necessary.

Failing potable
water supply

Very low

The Dinokeng area is not dependant onragtewater service provider
therefore tailing potable water supply at a scalegdr than single
properties, will not occur.

Failing electricity
supply

Moderate

The following measures should be implesend reduce risk associatg
with failing electricity supplies:

Energy efficiency should be practiced as a matt@riority. This will not
only reduce dependence of electricity, but willueel the degree to whig
landowners are cumulatively contributing to the hpeon of demang
beyond capacity.

Alternative energy sources should be utilised te thaximum exten
possible. Although the Dinokeng area has virtuathypotential to harves
hydro-electricity and only very limited capacity karvest wind energy
the area does have high potential to utilise selaergy. In fact, the
Dinokeng area receives 17 (during mid winter) to/3@ summer) MJ/f
of solar radiation per day. All land owners shoufhke an effort tg
optimally utilise solar energy by means of photdaial panels or at leas
solar thermal heating of water, and should investigopportunities tg
make use of solar cookers.
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Building design, orientation and choice of materiahould aim a
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reducing need for heating in winter and coolingimmer. The adoptio
of sustainable building techniques should be cosgwl for all new
buildings.

Isolation due to
impassable road
network

Moderate

Apart from the main gates to be developedondary entrance/exit points
should be maintained, even if used only during @eecy situations

T

Road accidents

able 2.10 Transport Accidents

Moderat]

eSpeed limits should be communicated (at least bgnaef signage) and

strictly enforced. All tourism establishments angemtors shoulg
maintain their vehicles properly, and drivers skdog¢ properly qualified
Vehicle overload should be strictly prevented

Railway or aircraft
accidents

Very low

N.A.

Table 2.11 Technological Hazards

Accidental
explosions or
explosion accidents

Moderate

Accidental explosions may result where gagrol or explosives occuf
while explosion accidents may result where blassngpnducted

Dam wall failure

Very low

Risk minimisation meassrdiscussed under flood risk, will be sufficient
to address flooding associated with upstream dalnfaitaire

Table 2.12 Other Hazards

War

Very low

Management measures will fall outsitie jurisdiction of landowners.
Strict cooperation with the relevant authoritieHl e necessary

Tourism demand
fluctuations

High

The following measures should be adopted @mage tourist demand
fluctuations:

Workers should be provided with portable skillgriag.
Tourism managers should engage in continuing psafeal development
to enhance the competitiveness of tourism estahbsits within the
Dinokeng area

Drowning

Moderate

The following measures shouladepted to minimise drowning risk:
All management measures to address flood riskeasritbed elsewhere in
this document, should be adopted.
All stream crossings that are not save for a soall bicycle or pedestrial
to cross without the risk of being swept into threeam, should be close
down during and after floods or significant raireats.
All swimming pools or deep fishponds or water featushould be fenced
or otherwise enclosed to prevent children from m@mgeon their own.
Fences and gate opening latches should be of ieuffibieight to keef
small children out.

All children should be accompanied by their paremts another
responsible adult when access is gained to any @oonlater feature tha
poses a drowning risk.
All tourism establishments should provide first didining to at least
some of their employees, which should include trgjron first aid during
drowning incidents.

Pool location and landscape design should find mptomise between
privacy on the one hand and intervisibility (to did supervision of
spotting of those in danger) on the other.

[oNl=]
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Tourists should be discouraged from swimming ondeiear a pool or
water feature after using alcohol. If unavoidab&fforts aimed at
supervision should be made

Fire Moderate| The following measures should be adopted to mafiegeisk within the
Dinokeng area:

Fire breaks should be maintained in accordance thighNational Veld
and Forest Fire Act (Act 101 of 1998).

Electrical installations should be made by qualifedectricians.
Electricity sockets should never be overloaded.

Electrical systems and appliances should regulaelynspected for sho
circuiting. Faulty wires or appliances should netused until it has bee
repaired by a competent person.

Fire fighting equipment and skills to handle it atly, should be readily
accessible.
Water hydrants should be established where firaddamay be prominent.
Fire emergency response teams should be able ioagaess to all areas
of the Dinokeng area, including all properties asgecially access roads,
should the need arise.

0 ~+

Collapse of Low Appropriate building standards should be adtiet@ This should not
buildings and other exclude the use of sustainable construction methmds as adobe,
structures rammed earth or even hay bale construction. If @rgronstructed, these

structures will be just as stable compared to cotiwral brick structures.
Structures should occasionally be inspected forssaf instability.

2.2.2.2 COMMUNITY-BASED NATURAL RESOURCE
MANAGEMENT

2.2.2.2.1 SOCIO-ECONOMIC ASPECTS

A. EXTERNAL COMMUNITIES

A.l) DESIRED STATE

The DGR will establish and maintain positive andunaily enforcing relationships with surrounding
communities and land owners. This relationship sfilive to extend the positive socio-economic and
other benefits from the DGR to these external conitigs, and limit potential negative externalities
upon the DGR. This positive relationship will betaddished and maintained through regular
interaction and communication between the DGR Manmsnt Association (DGRMA) and
representatives of the adjoining communities and awners.

A.2) OBJECTIVES
The specific objectives that will be pursued toiaeh the desired state include the following:

0] Establish a wide spread community awareness progeanof the DGR through
appropriate forms of interaction and communication.

(i) Utilise schools and other community facilities as important medium for transfer of
information and capacitation of adjacent commusitie

(i)  Methods for communication and information sharinithvthe adjacent communities will
be sensitive to the literacy levels and languagéiume in these settlements.

(iv)  Potential employment creation, skills developmértpme earning, and entrepreneurship
development opportunities resulting from the impatation of the DGR will be
identified for potential beneficiaries from adjatenmmunities.

(v)  Positively influence the behaviour and attitudeadjacent communities and land owners
towards the DGR through ongoing communication adsaltation.
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(vi) Limit potential negative externalities that may sari from behaviour of external
communities such as littering, poaching, unlawfsé wf natural resources, and negative
impacts on the DGR fence.

(vii) Encourage surrounding land owners to engage in legdactivities and environmental
management practices that will ensure positivedatéon with the DGR.

A.3) POLICY AND OPERATIONAL GUIDELINES

A.3.1) Neighbouring Settlements along Western Boundary

The operation of the DGR will be influenced by thehaviour of residents of settlements to the west
of the conservation area. Community incentives gmdgrammes by means of community
participation, community awareness raising, and peoation with the municipality and other
government institutions, should be encouraged l&snfs:

® Encourage the community to keep stands and stneatsand free from litter and waste.

(i) Discourage illegal waste dumping, especially altimg border of the protected area and
enforce appropriate by-laws.

(i)  Encourage the community to adopt cleaner alterestio coal and wood burning for
heating and cooking, e.g. solar cookers for coglkamgl installation of insulation to reduce
the need for heating.

(iv)  Residential areas within the primary zone of infice should act as a buffer between the
protected area and the core residential areasefuidhthe west. The community should be
encouraged to plant indigenous species to enablerdation of habitat to some of the
more mobile species. However, care should be tak@mevent the residential areas from
acting as sink habitat.

(v)  The community should be discouraged from poacHibgasures to prevent poaching by
snaring and hunting with dogs should be adopted.

(vi)  The community should be encouraged to collect megsusuch as medicinal plants and
honey only as part of approved programmes in th&@ DG

(vii)  The community should be discouraged from damadiegfénce, and be made aware of
the implications of damage to the fence.

(viii) Encourage the local community to respect tourisis @sitors and be friendly towards
them.

The following policy guidelines for participatingiridowners towards the community should be
adapted:

(i)  Opportunities for members of the community withive tprimary sphere of influence to
participate in the sustainable harvesting of resesiwithin the protected area should be
investigated and implemented. Examples may inchatgesting of honey and medicinal
plants. Some useful indigenous species may everintbeduced for low intensity
sustainable harvesting purposes.

(i) Candidates for employment opportunities living withthe primary zone of influence
should enjoy preference over potential candidates bther areas.

(i) Lack of specialist eco-tourism skills in the locadmmunity should not encourage
employers to recruit workers from outside. Rath@ining and skills development should
be provided to local candidates.

(iv) To maximise employment benefit to the local comrtyrparticipating land owners and
tourism businesses operating within the DGR shdatiis on service excellence as a
marketing strategy, supporting a high tourism wortee tourist ratio, rather than self-
catering accommodation.

(v) Promote the products/services of local entreprenammongst visitors of the protected
area.

(vi) Local ownership or shareholding of tourism busieessperating within the protected area,
should be encouraged.

(vii) Conduct township tours into the residential areathe west of the protected area. The
community should be presented in a respectful masmmel visitors should be made aware
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of the challenges faced by the local people. Tagtould be presented with spending
opportunities within these communities.

(viil) Where possible, products/services should be prdduoen suppliers from the surrounding
community. As part of BEE commitments, strengtheteptial suppliers from the local
community to meet often stringent quality criterfaquired by upmarket tourist
establishments.

(ix) Devise mechanisms to protect the local commundgnfthe seasonal nature of the tourism
industry to ensure that the community may benkefiiughout the year from tourism.

(x) Initiate environmental education programmes tangetiocal schools and the broader
community to inform them on the importance of comagon and the benefits of tourism.

(xi) Enable a significant number of residents from theal community to enjoy some of the
intrinsic benefits offered by the DGR, e.g. spormmrasional tours into the DGR.

A.3.2) Recommendations regarding surrounding farms

The main concerns regarding surrounding farms atbegnorthern, eastern and southern boundary,
are fire risk, encroachment of alien plants andnafs, visual pollution, noise pollution, erosion,
spread of disease, creation of sink habitat andistamable abstraction from and pollution of the
local aquifer. The following policy guidelines shdie applied:

(1) Encourage surrounding farmers to maintain fire ksea

(i) Encourage surrounding farmers to control the spoéadien invasive plants and domestic
animals such as cats and dogs.

(i)  Surrounding farmers should adhere to recommendabgrthe authorities (Department of
Agriculture) regarding animal disease control dgriisease outbreaks.

(iv)  Encourage surrounding farmers to maintain a buffere of at least 100 meter from the
DGR where no animal concentration areas such askréeedlots, piggeries, broilers,
slaughtering activities, or disposal of carcassesslaughtering waste or manure, is
allowed.

(v)  Encourage surrounding farmers to conserve natuggketation that provides a visual
screening function along their borders and vegatatiat may screen visual disturbances
such as buildings, roads, excavations and othactstes and disturbed areas on their
properties.

(vi)  Encourage surrounding farmers not to contributigtat pollution (over-illumination and
light trespass).

(vii)  Surrounding property owners may not in any way tamyth the DGR fence.

(viiiy Surrounding property owners and their tenants astgumay not disturb or cause any
harm to wildlife of the DGR, e.g. poisoning of,s#rooting at wildlife across the fence.

(ix)  Surrounding property owners and their tenants naydispose of any effluent or waste
into the DGR and should prevent litter or pollugafiom being transported by wind, storm
water or groundwater from their properties into tbeservation area.

(x)  Storm water outfalls should be designed not toe&ussion along the border of the DGR.

(xi)  Surrounding property owners should take measurgseaeent wind and soil erosion on
their properties.

(xii)  Surrounding property owners and their tenants neyause excessive noise pollution.

B. INTERNAL COMMUNITIES

B.1) DESIRED STATE

The DGR will establish and maintain positive angsarting relationships with internal land owners
and their labourers. The participating land ownetif maximise its contribution towards the
development of eco-tourism facilities and actigtimm the DGR, and the non-participating land
owners will strive to minimise potential negativepacts on the functioning of the DGR. Labourers
of land owners will be capacitated on their resfilities and potential risks associated with rasid

in the DGR. Appropriate forms of transportationvibetn places of residence and employment will be
provided to all labourers.
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B.2)

OBJECTIVES

This desired state will be pursued through theofailhg objectives:

(i)
(ii)

(i)
(iv)
(V)
(vi)
(vii)
(viii)

B.3)
B.3.1)

(i)
(i)
(iif)

(iv)

(V)
(vi)

(vii)
(vii)

(ix)

B.3.2)

Ensure the optimal participation and contributidnparticipating land owners to eco-
tourism activities and facilities in the DGR.

Establish and maintain positive relationships withn-participating land owners and
develop an agreed set of operational guidelineséor-participating land owners in the
DGR.

Ensure participation and communication with labosingho is residing within the DGR
regarding responsibilities and risks associatet veisiding in the DGR.

Encourage non-participating land owners to engagdand use activities compatible to the
ongoing operation and contributing to sustaingboitthe DGR.

Provide training, skills development, and entrepteahip development opportunities for
labourers residing within the DGR.

Provide measures and guidelines to limit the pakntisual impact that could be
associated with residential and non-residentiakcstires.

Provide guidelines to land owners and labourerardigg the provision of appropriate
types of basic services such as storm water, samnitand other forms of infrastructure.
Ensure that all internal communities and land owrsge aware of and participate in the
fire management plan for the DGR.

POLICY AND OPERATIONAL GUIDELINES

Island properties (non-participating landowners andtheir tenants)
Encourage non-participating land owners to contrelspread of alien invasive plants and
domestic animals such as cats and dogs.
Non-participating land owners should adhere to m@oendations by the authorities
(Department of Agriculture) regarding animal diseasntrol during disease outbreaks.
Encourage non-participating land owners to conseaterral vegetation that provides a
visual screening function along their borders amdjetation that may screen visual
disturbances such as buildings, roads, excavatindsther structures and disturbed areas
on their properties.
Encourage non-participating land owners not to moumie to light pollution (over-
illumination and light trespass).
Non-patrticipating land owners may not in any waypar with the DGR fence.
Non-patrticipating land owners and their tenantgeests may not disturb or cause any
harm to wildlife of the DGR, e.g. poisoning of,s#rooting at wildlife across the fence.
Non-patrticipating land owners and their tenants matydispose of any effluent or waste
into the DGR and should prevent litter or pollugafiom being transported by wind, storm
water or groundwater from their properties into tbeservation area.
Non-participating land owners should take meastogzevent wind and soil erosion on
their properties.
Non-participating land owners and their tenants matycause excessive noise pollution.

Participating land-owners, tenants and workers

The following policy guidelines should be appliabio participating landowners and tourism
establishments within the DGR:

(i)

(ii)

Over-dependency on tourism as a source of employarehincome should be prevented.
Workers should be provided with portable skilldrtitag to enable them to find alternative
employment in case the local tourism industry elgmee a significant downturn.

Sufficient training, ranging from Adult Basic Edticm and Training to more general
training and specialised training in specific skiflreas should be provided to labourers.
All workers should be encouraged to receive trgnin
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(i)  Basic conditions of employment as prescribed byRBheic Conditions of Employment
Act, should be adhered to.

(iv)  Measures should be developed to retain workersgggeasons of the year characterised
by low tourism demand.

(v)  All participating land owners, tenants and worksteuld refrain from the following
activities:

* Hunting or trapping of wildlife, except where agieith fellow participating
landowners and authorities, e.g. for sustainabiésation or wildlife population
control to remain within carrying capacity limitstbe land;

e General disturbance to wildlife;

* Unsustainable utilisation of medicinal plants;

* Noise pollution;

* Uncontrolled fires in non-designated areas;

* Littering;

* lllegal waste dumping;

» Causing any damage to the fence or other commatsasisch as roads, signage etc.

* No disturbance or development should be allowediwithe riparian corridor or
wetland boundary. In addition, a further 32meteffdsuzone beyond the wetland
boundary should also be excluded from any developroe disturbance, especially
from vehicles. Road crossings across riparian doirsi should be carefully designed
to minimise disturbance.

(vi)  Visual pollution should be strictly controlled. Tf@lowing guidelines should apply:

» Develop a policy on building appearance and outdaprage, including architectural
design, choice of colours and materials, etc.

* Over illumination should be prevented. Lighting slibbe limited to the maximum
extent possible, and no unnecessary lighting shoeldallowed. Where possible,
lighting should be switched off during periods oWlor no usage, e.g. late evenings
and early morning hours, as well as during peraddew/no occupancy.

» Light trespass should be avoided. The directiofightting should be limited to the
area where absolutely needed and not allowed &adpmnto the surrounding veld or
neighbouring properties.

» Lights should be pointed downwards to limit conitibn to sky glow (which will be
significant in the Dinokeng area due to high lexelsuspended particles in the area).

e Screening vegetation (indigenous trees and shselim)ld be planted and maintained
by all land owners to reduce the visual impact ofldings, roads and other
infrastructure, disturbed areas, excavations ahérdieatures that may reduce the
visual appearance of the landscape, on their piieper

(vii) Land owners should ensure that sanitation systamtbeir properties are appropriate for
the site specific geotechnical conditions, andwaek maintained.

(vii) Waste material should be properly disposed of ategrto legal requirements and as
specified in the waste management guidelines spddii this document.

(ix)  Every effort should be made by land owners to abfitnit soil and wind erosion.

(x)  Storm water outfalls should be designed not toeaussion.

(xi)  No surface storm water generated as a result oti¢helopment of the area should be
directed directly into the riparian or wetland yst

(xii)  All new fuel storage, if any, should be abovegrowrdl properly bunded. In case of
existing underground tanks, groundwater quality ieoimg should be regularly conducted
to detect possible leakages. In case of spille@kdges, the relevant authorities should be
contacted. A spill response strategy should bd&doeg) including the on-site availability of
a spill response kit. All relevant legislation ar8IANS standards regarding the
construction, operation, maintenance and decomonisgj of tanks should be adhered to.

(xiii)y  Fire breaks should be maintained.

(xiv) The spread of alien invasive plants and domestioas should be controlled.

_________________________________________________________________________________________________________________________________|
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(

(xvi)

(xvii)

XV)

Participating landowners should adhere to recommatgors by the authorities regarding
animal disease control during disease outbreaks.

Use of insecticides should be minimised and elitaidiavhere possible, and alternatives
(e.g. mosquito nets and window netting) shouldemabe utilised.

Strict water conservation measures should be adopte

(xviii) Xeriscape gardening, i.e. the use of xeromorphicclonate appropriate plants (all

(xix)

(

C.
C.1)

XX)

indigenous) that are adapted to the local climstteuld be practiced. Apart from habitat
provision, these plants require less water, and racge likely to survive drought

conditions. Use of high-maintenance lawns and drpiaats should be minimised.

Should any artefacts or other forms of heritageousses be discovered during the
operational phase, SAHRA should immediately be fieoti and a professional

archaeologist should be called in to investigate.

All applicable Occupational Health and Safety Lafthee Republic of South Africa and

municipal by-laws related to Environmental Healtldl &afety should be adhered to.

TRANSPORTATION
DESIRED STATE

The road network and transport system will consisd logical hierarchy of roads making provision
for both thoroughfare and tourism traffic in andotigh the DGR. A functional public transport
system which makes provision for the transportatibemployees and labourers within the DGR wiill
be established. The tourism road network will ferimed by the location of existing and potential
future tourism attractions in the area. The spedifdjectives for the road and transport network

include:

C.2)

(i)
(ii)

(i)
(iv)
(V)
(vi)

The impact of road maintenance and upgrading &esvishould be managed to limit
potential negative impacts on the natural enviramine

No new borrow pits will be established within th€&R, and the potential use of the
existing borrow pits for maintenance purposes wik followed by appropriate

rehabilitation procedures;

No hazardous substances will be transported alabgcproads within the DGR, and the
possibility of introducing weight restrictions amaffic in the DGR will be investigated;

An efficient and functioning public transport systand facilities for the transportation of
the employees, labourers and pupils within the D@Rbe maintained,

Road safety and speeding control measures wiltriidlyg enforced on all roads within the

DGR; and

Access to and from the DGR will be regulated.

POLICY AND OPERATIONAL GUIDELINES

The transportation recommendations are containdalote 2.13.
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Table 2.13 Transportation recommendations

1. Potential impact of road 1.1 Construction site | a) If possible, no contractor site camps should | be

maintenance, upgrading impacts established within the DGR for future road upgragdin

and construction and maintenance projects.

activities on the natural

environment. b) When the establishment of a site camp within [the Contractor (C)/ Prior to commencement of
DGR is unavoidable, the contractor must provide a Environmental any road construction
detailed layout plan of construction site campshi Control Officers
engineer. This plan must include site office faiei§, (ECO)
such as chemical toilets, areas for stockpiling| of
materials, storage of hazardous materials [and
provision of containers.

c) The site offices will require rehabilitation at tlead C/ECO At completion of
of the contract. All construction materials areb® construction
removed from the site on completion of the contragt

d) Adequate toilet facilities must be provided. The C/ECO Monthly ECO report
contractor shall be entirely responsible for enfigg
their mandatory use and for maintaining such
facilities in a clean, orderly and sanitary coratitito
the satisfaction of the engineer.

f) The contractor should ensure that the access rodadkSite Engineer (E)| Weekly and after heavy
are maintained in good condition by attending| to /ECO rains; Monthly ECO report
potholes, storm water damage and other aspects as
soon as these develop.

g) Construction vehicle drivers should be licensedl we CIE Ongoing monitoring during
trained and always alert. construction

1.2 Impact of a) Storage areas must be designated, demarcated and C/ECO Monthly reports from ECO
maintenance and fenced. during construction
storage areas on
natural environment| b) Location of storage areas must take into account C/ECO Monthly reports from ECO

prevailing winds, distance to water bodies, borebol during construction
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and on-site topography.

supply of such material.

c) Storage areas should be secure and be safe from C/ECO Monthly reports from ECO
access by animals. during construction
d) Fire prevention facilities must be present at @liage C/ECO Monthly reports from ECO
facilities. during construction
e) Contractors/Developer must ensure that storage C/ECO Monthly reports from ECO
facilities are cleaned and maintained regularly and during construction
that leaking containers are disposed of without
spillage onto the soil.
1.3 Insufficient a) A sufficient number of chemical toilets should be C/ECO During site setup; Monthly
sanitation facilities provided to construction workers. ECO reports during
at construction sites construction
b) Construction worker’s toilet facilities should be C/ECO Daily during construction;
cleaned at least once a day. Monthly ECO reports
c) Construction worker’s toilet facilities should be C/ECO Daily during construction;
regularly inspected to ensure proper cleaning took Monthly ECO reports
place, and to detect maintenance problems
1.4 Soil erosion and a) The stripping of vegetation during preliminary C/ECO Start of construction and
impacts on topsoil activities on site greatly increases the risk afsan ongoing monitoring during
resulting from road and permanent loss of topsoil. The removal| of construction
construction or vegetation must be limited to demarcated areasrunde
maintenance strict supervision of the ECO.
activities
b) Building material such as rock and sand should|not C/E/ECO Monthly ECO report during
be collected from the site and should be imported construction
from areas that have already been altered for| the
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c) Topsoil and subsoil should not be mixed durjng C/E/IECO Start of construction;
excavations. Monthly ECO report

d) Application of topsoil and re-vegetation muyst C/E/ECO On completion of
commence immediately after the completion | of construction; Quarterly ECQ
construction activities. Re-vegetation should only reports for one year after
commence in the rainy season. completion of construction

e) Soil stockpiles must be kept free of anhy C/ECO Monthly ECO report during
contaminants, including paints, building rubble, construction

cement, chemicals, oil, etc.

f) Prevent any concentrated water flow over expgsed C/E/ECO Monthly ECO report
soil into drainage lines using berms, silt traps,
detention ponds and temporary measures to spread
flow over the soil surface into vegetation.

1.5 Soil contamination| a) Potential soil contaminants, e.g., fuel, oil antheet, C/E/ECO Ongoing monitoring during
resulting from road must be managed carefully with adequate construction; Monthly ECO
construction containment measures. report
activities

b) Ifitis suspected that top- and/or sub-soils have C/ECO After spillage

become contaminated due to site operations, top-
/subsoil tests must be conducted.

c) If tests are positive the contractor must remoee th C/ECO After spillage
polluted soil to the full depth of pollution frorne
site and provide an equal replacement of approved
topsoil in terms of quality and quantity.

d) Contaminated soil must be transported to a DWARF C/E/ECO After spillage
approved facility. Wayhills for all such disposal®
to be kept by contractors/developer for reviewhsy {
engineer and the ECO.
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2. Impact of the potential| 2.1 Impacts of borrow | a) The areas at the identified borrow pits must be C/ECO During construction;
use of existing or new pits on surrounding clearly marked and fenced. Monthly ECO report during
borrow pits along areas construction
public roads in the
DGR for road b) Clear warning signage must be erected at the borrow C/ECO During construction;
maintenance or pits. Monthly ECO report during
construction purposes construction
c) Speed limits of construction vehicle must be dirict C/ECO During construction;
enforced at the identified borrow pits. Monthly ECO report during
construction
d) Dust suppression programme at the borrow pits must C/ECO During construction;
be implemented Monthly ECO report during
construction
e) Borrow pits should be rehabilitated according tohea C/ECO At completion of
borrow pit's Environmental Management Plan, as construction

approved by the Department of Minerals and Energy.

3. The transportation of | 3.1 Potential spillage of a) Hazardous storage and refuelling areas must be C/E/IECO Monthly ECO report
hazardous substances hazardous substange  underlain with an impermeable liner to protect
along public roads or materials during groundwater quality.
within the DGR transportation or at
storage areas b) If applicable, fuel tanks must meet relevant C/E/IECO Monthly ECO report

specifications and must be elevated so that leas|m
be detected easily. Storage areas contaihing
hazardous substances and materials must be clearly
signed.

¢) The transport and handling of potential hazardous C/E/ECO When required
materials must be in accordance with DWAF's
requirements and specifications.
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must be disposed of in areas designated specyfical
for this purpose or at a registered facility.

d) No vehicles transporting, placing or compacting C/ECO When required
asphalt or any other bituminous product may be
washed on site.
e) No vehicles transporting concrete to construction C/ECO When required
sites may be washed on site.
f) Hazardous substances and materials are to be C/ECO When required
transported in sealed containers or bags.
4. The need for an 4.1 Possible dangers tpa) The DGRMA should liaise with relevant public DGRMA
efficient public labourers and transport operators (e.g. bus companies, taxi
transport system and employees if operators) to identify important pick-up points,
facilities for efficient and well transport routes and drop off points at main tauris
transportation of planned public facilities and sources of employment.
employees and transport facilities to
labourers within DGR. and from places of | b) All labourers and employees must be fully informed DGRMA
work are not of the responsibilities of using public transpante
available in the the Big Five Game fence have been completed and
DGR. the game introduced in the area.
5. Potential sources of 5.1 Insufficient waste | a) The excavation and use of rubbish pits on sither C/ECO Monthly ECO report during
pollution originating management at burning of waste at construction sites are forbidde construction
from road construction construction sites
activities or traffic and littering along | b) Littering at construction sites and surroundingpare C/ECO Ongoing monitoring;
along public roads in roads is forbidden and the site must be cleared of later Monthly ECO report during
DGR. the end of each working day. construction
¢) Skips and bins must be emptied regularly, removed C/E/ECO Ongoing monitoring;
from the construction sites and transported to a Monthly ECO report during
DWAF-registered recycling and waste facility. construction
d) Excess concrete, building rubble or other material C/E/IECO Monthly ECO report during

construction
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Notice boards along roads creating increased
awareness to keep the environment clean and
penalties for littering from vehicles, and illegal
dumping along the roads.

Roads Authorities

During DGR
implementation

6. Management of storm
water originating from
road network in DGR

6.1 Ineffective
maintenance of roag
and storm water
infrastructure and
impact of storm
water run-off

a)

Storm water infrastructure should be designed to
reduce flow velocity and avoid stream bank and s
erosion.

Disturbed surfaces must be re-vegetated immediately

after completion of construction activities in each
area.

Regular inspection and maintenance of road storn
water management measures, as well as erosion
control measures on road surface and along road
verges, is important. Apart from regular routine
inspections, inspections should also be conducteg
after every significant storm events.

D

h

C/E/ECO

C/ECO

Roads Authorities

When necessary during

construction

After completion of
construction activities

Quarterly inspections

7. Access control to DGR
and road safety on
public roads within
DGR.

7.1 Road safety and
personal security
risks resulting from
through traffic

Strict traffic speed control measures should be
introduced in the DGR, including the use of ticket
dispensers and readers, and the erection of traffic
speed limit signs

Random speed trapping could be undertaken on
public roads within the DGR

Random checks of baggage of vehicles should be
conducted at the entrance and exit gates to avoid
poaching of game along public roads

Other traffic calming measures along public roads
should be investigated and implemented in
consultation with the relevant roads authority

Roads Authorities

Roads Authorities

DGRMA

Roads Authorities
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8. Potential ecological 8.1 Potential impacts | a) Disturbance of indigenous fauna and flora, and the C/ECO Bi-annual reports by roads
impacts of road on ecological natural ecology along road reserves must be avoided authority
construction / characteristics and must only be cleared to provide essential acces
maintenance activities for construction purposes.
and through traffic in
the DGR. b) Gathering of firewood, fruit, medicinal plants, pso C/ECO Random checks along roadgs

or any other natural material or the poaching odlém
animals adjacent to roads are strictly forbidden.

c) Snakes and other reptiles that may be encountered C/ECO When necessary
along roads must not be killed unless the animal
endangers the life of a commuter.

d) Avoid the introduction of exotic plant species ajon C/ECO Ongoing monitoring
road verges and surrounding areas through thefuge o
imported material.

e) Plant invader species favour disturbed soil (ireaa C/ECO Ongoing monitoring by
with low competition) and pose the biggest threat DGRMA

indigenous vegetation in and adjacent to road
reserves. These species must be eradicated before
they can spread.
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D. WASTE MANAGEMENT

D.1) DESIRED STATE

The DGR will adopt best practice waste managemeitleines which is suitable to the low density
and rural character of the area. Waste preventidmainimisation measures will be prioritised as far
as possible, and re-use and recycling of wasteriabteill be considered before the last option of
disposal is implemented. All land owners within tb&R will support the waste management
guidelines for the DGR and contribute towards itacpcal implementation. The implementation of
waste management practices within the DGR will emsupositive perception and visitor experience
for tourists to the area.

D.2) OBJECTIVES
This desired state will be pursued through theofailhg objectives:
(i)  Provide practical guidelines for waste managementeasidential properties within the
DGR.
(i)  Provide clear guidelines for management of comraéggid tourism related waste within
the DGR.
(i) Limit the visual impact and other negative percapiassociated with waste disposal and
uncontrolled littering.
(iv) Provide sufficient and appropriate forms of corgasnalong visitor routes and at eco-
tourism facilities.
(v) Maximise the impact of waste minimisation, re-usd eecycling.
(vi) Introduce penalties for illegal littering and wadtsposal in the DGR.
(vii) Maximise the economic and entrepreneurial oppadigsithat may arise from waste
management activities.

D.3) POLICY AND OPERATIONAL GUIDELINES
D.3.1) General Principles
The following general waste management principhesikl be adhered to:
()  Any worker that will handle waste will be equippetdh the necessary personal protective
equipment.
(i)  Litter should be regularly collected. Litterbinsosifd be provided at strategic locations
along tourist routes. Litterbins should be regylamptied, from where it will enter the
waste stream for litter as described in Table 2.14.
(i)  lllegal dumping by the public, tourists, and resigeshould not be tolerated, and should be
cleaned up within a week.
(iv)  All provisions in the relevant municipal Solid WasBy-laws and the Gauteng Waste
Information Regulations (2004) should be adhered to
(v) Waste may only be transported by a person licettsdd so.
(vi) Custody of waste may not be transferred to a ti@mspor a receiver who is not licensed
to do so.

D.3.2) General Management Recommendations for various wastypes
Table 2.14 provides general guidelines for wastaagament applicable to participating landowners,
including residents, tourists, tourism establisht®efarmers and operators of businesses within the
DGR. As far as practical and viable, waste prewenéind minimisation measures should be adopted,
followed by re-use or re-cycling, before the optafrdisposal is considered.

D.3.3) Management Recommendations according to source ofaste
The management recommendations in relations tedheces of waste are provided in Table 2.15.
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Table 2.14 General Management of Specific Waste T

Garden waste

Xeriscape gardening, i.e. the use
xeromorphic or climate appropriate

afermin control and
control of alien

Plant residue
should

All plant residue should
be composted.

Non-compostable garden
waste should be landfilled at

plants (preferably indigenous) that| invasive plant species | preferably be disposal site registered for
are adapted to the local climate, | should be practiced at| composted general landfill. Small
should be practiced. Apart from places where garden | onsite. quantities of garden waste

water saving and draught resistang
it also produce less biomass
therefore less garden waste. Use g
high-maintenance lawns and annu
plants should be minimised.

ewaste is stored.

f
3]

may be deposited at private
non-commercial farm waste
disposal sites on the individu
farms.

=

Litter and general
“household” or
personal waste.

Hazardous domestic

waste such as
batteries, paints,

solvents, engine oils,

old refrigerators,
asbestos
sheeting/lagging,

fluorescent tubes, etc.
should be separated

and handled as
described further
below.

Storage in bins for no
longer than a week.

Collected by waste
contractor, where it may
be subjected to general
waste recycling
activities.

Collected by waste contractor

and disposed of at a waste
disposal site registered for
general landfill. Small
guantities of general
household waste may be
deposited at private non-
commercial farm waste
disposal sites on the individu
farms.

=

Organic kitchen waste

Storage in bins for n
longer than a week.

b Use in animal
feed, otherwise
composted,
thereafter used
as compost in
gardens or
cultivated land,
either on-site or
sold to the
public.

Use as animal feed,
otherwise composted an
applied to soil.

If not composted, it will be
dcollected by municipality or
waste contractor, and disposs
of at a waste disposal site
registered for general landfill.
Small quantities of organic
kitchen waste may be
deposited at private non-
commercial waste disposal
sites on the individual farms.
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Edible / Vegetable Oil| The following measures will reduce Collect used oil in Re-use should | Recycle — for the Collected by a waste
health and environmental toxicity of separate container for | never material value; recycle | contractor and landfilled in
cooking oil: recycling or safe commence into a usable product for| sealed containers at a suitably
a) Only good quality oil should be | disposal. beyond the other applications, but | registered landfill site (only if
used. point where the | not for human recycling or incineration is not
b) Frying container should always oil can be consumption. It may alsg possible).
be cleaned before use, and should| be classified as be Incinerated — to utilise
comprised of stainless steel. "abused oil" or | its energy value.
¢) Raw chips should be soaked in "over-used oil".

water before frying (to remove
excess starch and sugars).

d) Raw chips should be well draingd
before frying to prevent foaming,
which makes the oil combine with
oxygen in the air, and may cause
unhealthy compounds to form. Oil
should be filtered afterwards to
remove food particles and sediment.
e) The oil should be stored in a
sealed container in a cool dark place,
as oxygen and light speeds the
process of oil degradation.

f) Oil temperature should be
monitored to not exceed 190°C.
g) Oil should be discarded when it
becomes too dark, stringy and has|a
bitter, harsh taste and unpleasant
odour.

h) New oil should not be added to
old deteriorated oil.

i) Oil should be drained and filtered
daily, and the equipment should be
cleaned.

i) Burnt residues in oil should be
removed before frying.

(University of Orange Free State, as
reported by Brice et al, 2006)
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With permissio
from relevant
authorities, may
be used for
erosion control

purposes or
other innovative
uses.

nWith permission from
relevant authorities, may
be used for erosion
control purposes or othe
innovative uses.

r

Collected and disposed of at

suitable registered waste
disposal site.

Construction waste:
demolition waste or
building rubble from
old, demolished
structures or current
building rubble on the
site

May not be stored for
longer than 3 months
on-site. After removal,
alien and invasive plan
species that may have
been established shou
be removed, and if the
footprint will not be
covered by
infrastructure, it should
be rehabilitated
(ripping of soil and
addition of organic
matter).

On site re-use is
desirable, e.g.
for construction,
t drainage
control, land
dreclamation,
erosion control,
to construct
temporary
access roads, fil
for road
embankments,
etc. Before re-
use, potentially
hazardous
components
should be
removed, e.g.
asbestos,
surfaces covere
with lead-
containing
paint, and radio-
active smoke
detectors.

May be used for
construction, drainage
control, land
reclamation, erosion
control, to construct
temporary access roads
fill for road
embankments, etc.
Before re-use, potentiall
hazardous components
should be removed, e.g.
asbestos, surfaces
covered with lead-
containing paint, and
radio-active smoke
detectors.

Valuable landfill space should
not be wasted with building

rubble. Potentially hazardous
waste should be separated

from inert building rubble, and
only the remaining hazardoug
material should be landfilled i

not re-cycled. However,

y building waste may be used &
landfill sites as a daily or final

cover, or liner.

—
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Construction waste:
broken, wasted or
excessive cement,
aggregate, sand, soll,
and ceramics, e.qg.
brick, tiles, rooftiles,
porcelain

Principles of sustainable or green
building should be adopted in desi
and construction of all new
buildings or renovation of existing
buildings where possible.

Cement powder may

ymot be exposed.

Inert waste cement, san
aggregate and ceramics
can be sold as fill
material to local building
civil engineering
contractors. Materials
discarded because of
aesthetics, e.g. scratche
tiles or broken but still
usable bricks, should be
sold or donated to the
poor, or builders or
building material dealers
in poor areas, who
undertakes to use it
within 3 months. The

same applies to materials

left over in small
guantities e.g. 5 tiles or
half bag cement or
leftover pieces of timber
or pipe.

0 ,If not re-usable or needed as
fill material in construction, it
may be used as a cover or
liner medium at waste disposgl
sites.

Waste wood (e.g.
pallets, crates, timber,
boards, shelves,
furniture, frames,
doors)

Create awareness amongst supplierStorage in skips. Steps

that overpackaging should be
eliminated. Purchase of tropical
hardwood from non-sustainable
sources should be avoided. All wo
for construction or wooden furnitur
should originally been sourced fron
certified sustainable forests e.g.
certified by Forest Stewardship
Council.

A1%

=

should be taken to
reduce fire risk.

nd

Wooden crates
and pallets
should be re-
used when
possible.

In case of local
manufacturers, wooden

crates and pallets should incinerated for energy

be sent back for re-use i
possible. All non re-
usable wood-waste will
be chipped and used in
chipboard or medium
density fibreboard
manufacturing, or other
applications e.g.
manufacturing of muich,
composting agents, and
animal bedding.

12
]

Waste wood that cannot be r¢
used or recycled, should be

f recovery, but landfill should
be the last resort. Small
guantities of waste wood may
be deposited at private non-
commercial waste disposal
sites on the individual farms,
provided that the waste is not
contaminated or painted with
lead containing paint.
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Paper, carton, glass,
metal, textiles and
plastic

Create awareness amongst suppli¢

that overpackaging should be
eliminated.

Documentation should increasingly
be handled in electronic format onl
Unnecessary printing should be

avoided.

zrBrovide separate bins
for paper/carton, glass
plastic, and other
materials. This will
yalso raise awareness
regarding the
importance of
separation and
recycling.
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Carton boxes
and plastic
crates should be
re-used on-site.

All paper, glass, metal
and plastic not needed g
suitable for re-use will be
recycled. Plastic crates
should be sent back for
re-use in case of local
manufacturers if
possible.

Paper, carton, textiles and
rplastic may be incinerated to
> recover its energy value.

All paper, glass, metal, textilg
and plastic not suitable for re
use, recycling or incineration
should be landfilled at a wast,
disposal site registered for
general landfill. Small
quantities of paper, glass,
plastic and textile waste may
be deposited at private non-
commercial farm waste
disposal sites on the individu
farms.

[

D

=

Used oil and other
petroleum products

Stored in drums or
containers that will
prevent leakage or
exposure during
handling and storage.
The storage area shou
be bunded, provided
with a sump, roofed,
and well ventilated.

d

Sold to waste contractor
for re-refining or
reclamation. Oil that
cannot be reclaimed or
re-refined, will be used
as a fuel in
cement/limekilns or
similar processes to
recover its energy value
(the oil will, thus, replace
virgin non-renewable
fuel oil)

Only oil that is too
contaminated for re-refining,
reclamation, or to be used as
fuel oil, should be landfilled a
a registered hazardous wastd
disposal site.

[
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Hydrocarbon
Contaminated Waste
(soil, rags, gloves,
wood, sawdust, paper
plastic and cardboard
packaging that are
contaminated with oil)

Methods to prevent oil spills and

leaks will be followed, including:

Maintaining machinery;
Placing machinery and oll
drums on drip trays;

Storing oil in bunded storage
facilities;

Ensuring container and drums
are kept closed;

Maintaining a stocked
emergency spill kit.
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Stored in drums or
containers that will
prevent leakage or
exposure during
handling and storage.
The storage area should
be bunded, provided
with a sump, roofed,
and well ventilated.

Collected by waste
contractor to be
bioremediated with
permission from DWAF
and DEAT.

Should be disposed of at a si
that is registered to accept
hazardous waste.

Polychlorinated
Biphenyls (PCBs) and
PCB contaminated
waste (used in e.qg.
hydraulic fluid,

casting wax, pigmentg
carbonless copy pape
plasticizer, vacuum
pumps, COmpressors,
heat transfer systems
and especially as a
dielectric fluid in
electrical equipment)

Should be stored ina | -
storage area that is
bunded, provided with
a sump, roofed, and
well ventilated.

Collected by a waste
contractor and disposed of at]
registered H:H landfill site.
With permission from DEAT,
other options may be
considered e.g. incineration
(high temperature, controlled
incineration, which might
actually be the best option) or
encapsulation.

Solvents (paints,
varnishes, and
lacquers, used in
industrial cleaners,
metal and electronic
cleaners, adhesives,
and printing inks)

Just-in-time stock management
policy will reduce chances of
solvents or paint being stored or
kept in inventory beyond their
lifetime without being sold (in case
of stock) or used (in case of own
use).

Stored in drums or
containers that will
prevent leakage or
exposure during
handling and storage.
The storage area will
be bunded, provided
with a sump, roofed,
and well ventilated.

Solvents may be
re-used on site.

Solvents that can be re-
used or recycled
including certain
hydrocarbons, certain
chlorinated and other
Halogenated
Hydrocarbons, certain
ketones, methylated
spirits, tetrahydrofuran,
iso-propyl alcohol, paint
thinners, and solvent
degreasers

Collected by a waste
contractor to be landfilled at a
registered H:H Landfill site.
Certain solvents may also be
thermally destructed at very
high temperatures by
registered thermal treatment
companies. Bioremediation
may also be considered after
consultation with relevant
authorities.
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Used and
contaminated
chemical containers

If possible, use bulk re-usable
containers (especially if supplier is
not able to take back empty
containers for re-use).

All vehicles, re-usable
containers and covers
that have been in
contact with HCS
(hazard chemical
substances) waste
should be cleaned and
decontaminated after
use. Where chemicals
are decanted into
containers, ensure that
the containers are
labelled correctly.
When there is a risk of
staff taking containers
for their personal use
(risk of poisoning),
containers should be
crushed, or perforated
by drilling and
punching holes into
container.
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Re-use on site
where possible.

Re-condition: send
drums to registered re-

conditioners (steel) or rer waste disposal site) only if

processors (steel &
plastic).

Returning containers to
supplier for
reuse/recycling.

Send containers to
registered waste
recycling enterprises for
recycling.

Incinerate at
temperatures high
enough to facilitate
decontamination or
thermal destruction.

registered hazardous landfill

recycling, re-use, re-
conditioning or incineration is
not possible.

Hazardous landfill (at suitably

Paint waste (residual
paint) and empty paint
containers

The storage area shou
be bunded, provided
with a sump, roofed,
and well ventilated.
Flammable paint waste
must be stored
separately from other
wastes.

dExcess paint
will be re-used
on site.

Empty paint metal
containers should be
recycled. Excess paint
should be re-used if
possible.

General Landfill at registered
waste disposal sites is
acceptable for small quantitie
of dried and solidified water-
based paint, but for larger
quantities, H:H landfill is
necessary. For solvent/oil-
based paints, H:H landfill is
required.

[
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Waste ash (e.qg. boiler
ash)

All ash must be tested for hazardo
material before disposal or reuse ir
terms of applicable legislation.

uAny handling and
treatment options of
boiler ash should be in
line with the DWAF
Guideline on Handling
and Disposal of Boiler
Ash.
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If approved, alternative
uses are generally
preferred to landfilling.
The use of ash in cemen
as an extender has
several benefits (e.g.
increased strength,
decreased permeability
and increased chemical
resistance).

Boiler ash must be approved
for land disposal or other use
A classification report must b

tsubmitted to DWAF,
confirming whether it is
considered hazardous or non
hazardous. Can be used as
cover for landfill at landfill
sites.

11

Wood ash from fire
places or braai areas

Unnecessary camp fires or cooking
fires should be prevented. Fires for
non-cooking purposes that does ng
significantly contribute to sense of
place or visitor experience or
recreational value, should be
avoided. Solar cookers should be
considered.

) Dust formation should
be prevented while
thandling and storing
ash.

Ash could be
added to
compost, used
in organic soap
production, used
as a natural pes
deterrent
(snails), or used
as a cleaning
agent.

Ash could be added to
compost, used in organi
soap production, used a
a natural pest deterrent
(snails), or used as a
cleaning agent.

Landfilling of pure wood ash

t should be avoided at all times

5 If ash were contaminated witl
non-hazardous waste e.g.

household waste, it should be

disposed of at a site registere
for general landfill. If ash
were contaminated with
hazardous substances, it
should be landfilled at a
registered H:H Landfill site.

D.

Spent antifreeze

Recycling will probably
not be feasible since ver
small quantities will be
produced.

Hazardous Landfill H:H or

yH:h (depending on levels of
contaminants, such as heavy
metals).Incineration under
controlled conditions may als
be considered.
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Lighting waste
(Fluorescent lamps,

Maximum use should be made of | Storage should take
natural light in architectural design] place in a secure place

Recycling is not
currently practised in

Collected by a waste
contractor. Fluorescent tube

Compact fluorescent
lamps, Incandescent
bulbs, High Intensity
Discharge lamps)

where breakage risk is

reduced.

South Africa, but as soo
it becomes a viable
option, it should strongly,
be considered, especiall
in the case of fluorescen
tubes.

n lamps, Compact fluorescent
tube lamps, High pressure
sodium vapour lamps, Low

y pressure Sodium vapour

t lamps, Metal Halide lamps
and Mercury Vapour lamps
should be landfilled at
registered H:H landfill sites.
All Incandescent bulbs may b
landfilled at a general
registered landfill site.

Electronic waste

Collected by a waste
contractor to be
dismantled and valuable
material removed for re-
use or recycling, e.g.
cathode ray tubes, circu
boards, metals such as
gold, copper, aluminium
and other valuable
components.

After re-usable or recyclable
materials and components
have been removed, the
remaining waste will be
disposed of at a suitably

t registered waste disposal site.

Ink and toner
cartridges

Documentation should increasingly

be handled in electronic format only.

Unnecessary printing should be
avoided.

Where such
arrangements exist, the
cartridges should be
returned to the supplier.
Otherwise, where
possible, valuable
materials e.g. plastic ang
metals should be
recovered from ink and
toner cartridges for
recycling.

To recover energy value of th
material, the cartridges may &
incinerated in a controlled
environment, otherwise
landfilled at a registered
hazardous landfill site.

j
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Wet cell batteries - - Where such If not returned to the supplier
(Lead-acid batteries arrangements exist, wet| wet cell batteries should, after
e.g. for vehicles) cell batteries should be | treatment, be landfilled at a
returned to the supplier | hazardous landfill site.
who will recycle the lead
and plastic.
Dry cell batteries Use of mains electricity or - - - Disposal at a H:H waste site.
rechargeable batteries should recejve
preference above the use of non-
rechargeable batteries.
Asbestos and asbestgs- Should be covered, angd- - Dispose at a waste disposal
containing waste possibly wetted if site registered to accept
(asbestos cement needed, to prevent asbestos waste, and pre-treat if
sheets or pipes, fibres from becoming needed. Where demolition is
building material, airborne. involved, it should be carried
insulation, asbestos out by a Department of
rope, and friction Labour registered asbestos
products, such as contractor. Provisions in the
gaskets, brake pads Asbestos Regulations and in
and clutch plates, as the Guide: Demolition Work
well as bags, (Regulation 21 Asbestos
containers, equipment, Regulations), March 2003,
and clothing that have Chief Directorate:
been in contact with Occupational Health and
asbestos) Safety, South African
Department of Labour, should
be adhered to.
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Redundant pesticides

Just-in-time stock management
policy will reduce chances of
pesticides being stored or kept in
inventory beyond their lifetime
without being sold (in case of stock
or used (in case of own use).

The SANS 10206:2004
Standard should be
followed during the
handling, storage and
)disposal of pesticides
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The SANS
10206:2005
Standard should
be followed
during the
handling,
storage and
disposal of
pesticides

The SANS 10206:2005
Standard should be
followed during the
handling, storage and
disposal of pesticides

Disposal options is limited to
high-temperature incineration
encapsulation, H:H landfill, of
chemical treatment. Empty
pesticide containers may be
recycled after triple-rinsing,
otherwise incinerated for
energy recovery. Un-
destroyed containers should
cut or punctured to prevent reg
use. The SANS 10206:2005
Standard should be followed
during the handling, storage
and disposal of pesticides.
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Table 2.15 Management of Waste per Source
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= Large amounts of | Estimated on Generally no 85-litre bins with | = Removal of Transfer directly from Transfer of
low density average to be inthe access plastic liners. recyclable collection for long residues to
packaging material| order of 250-litre limitations 240-litre wheelie packaging haul; regional site
. = Organic kitchen per week, i.e. 1 x bins. » Removal of Transfer from transfer Disposal of
Domestic — . . . I . . !
high i waste; 240-litre wheelie Possibility for dry-| compostable station without residues on
igh income ' . X ; ) .
» Organic garden bin or 3 x 85 wet separation at organics treatment; new local site.
waste; plastic bags. source. Transfer residues fron
= Occasional transfer station after
building rubble. treatment.
= Limited low- Estimated on Access often 85-litre bins with | = Limited Transfer directly from Transfer of all
density packaging.| average to be in the limited due plastic liners. opportunity collection for long waste to
. = Limited organic order of 175-litre to narrow Limited for treatment.| haul; regional site.
Domestic — . L . .
low i foodstuffs or per week, i.e. 2 X access routes  opportunity for Transfer from transfer Disposal of all
ow income . . . .
garden waste. 85-litre bags. and poor dry-wet separation station without waste on new
» Substantial ash and road at source. treatment. local site.
sand. conditions.
= Large amounts of | Varying according Generally no 240-litre wheelie | = Removal of Transfer directly from Transfer of
low density to the size of the access bins, 5- m3 or 10- recyclable collection for long residues to
packaging material| business, which limitations. m3 skips. packaging. haul; regional site
could be between Opportunity for Transfer from transfer Disposal of
Businesses 240-1 and 10- m? dry-wet separation station without residues on
treatment; new local site.
Transfer residues fron
transfer station after
treatment.
= Some bulky Varying according Generally no 240-litre wheelie | = Removal of Transfer directly from Transfer of
material from to the size of the access bins, 5- m3 or 10- recyclable collection for long residues to
manufacturing / industry, which limitations m3 skips. bulky waste. haul; regional site
Light repairs; could be between Opportunity for Transfer from transfer Disposal of
gnt = Some high-density| 240-l and 5- m3 dry-wet separation station without residues on
Industries ) .
waste. treatment; new local site.
Transfer residues fron
transfer station after
treatment.
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= Large amounts of | Varying according | = Generally no 240-litre wheelie | = Removal of Transfer directly from Transfer of
cans, bottles & to the size of the access bins, 1- m3 or 5- recyclable collection for long residues to
packaging; business, which limitations m3 skips. packaging haul; regional site
= Organic foodstuffs.| could be between Opportunity for = Removal of Transfer from transfer Disposal of
o 240-l and 1- m3 dry-wet separation, compostable station without residues on
Hospitality : ) .
industry per day organics treatment; new local site.
Transfer residues fron
transfer station after
treatment.
= Large amounts of | Varying according | = Generally no 240-litre wheelie | = Removal of Transfer directly from Transfer of
low density to the size of the access bins, 5- m3 or 10- recyclable collection for long residues to
packaging material} business, which limitations. m3 skips. packaging haul; regional site
could be between Opportunity for = Removal of Transfer from transfer Disposal of
240-l and 10- m3 dry-wet separation, compostable | station without residues on
Hospitals organics treatment; new local site.
HCGW only Transfer residues fromn
transfer station after
treatment.
= Large amounts of | Estimated on = Access often 85-litre bins with | = Removal of Transfer directly from Transfer of
low density average to be in thg limited due to plastic liners. recyclable collection for long residues to
packaging material| order of 85-litre narrow access = Possibility for dry-| packaging haul; regional site
= Organic kitchen per weekend of routes and wet separation at | = Removal of Transfer from transfer Disposal of
waste; 300-litre per week | small turning source. compostable |  station without residues on
Holiday = Organic garden in season, i.e. 4 X | circles. organics treatment; new local site.
Resort waste; 85-litre bags or 1 Transfer residues fron
» Occasional wheelie. transfer station after
building rubble Generation treatment.
seasonal.
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= Low density

Dependant of size

= Generally no

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

50-litre pole

Limited

Transfer directly from

= Transfer of

packaging material| of community, as access mounted bin opportunity collection for long residues to
as litter; well as level of limitations 85-litre for treatment,| haul; regional site
= Occasional illegal | awareness to freestanding bins. | as collection Transfer from transfer| = Disposal of
dumped building | initiate anti-litter Limited of such wastg  station without residues on
rubble; campaigns. opportunity for does not treatment; new local site.
Street or ! . .
RO = Occasionally dry-wet separation,  allow for Transfer residues fron
parking litter | . . .
illegally dumped separation. transfer station after
organic garden treatment.
waste;
= Occasional
illegally dumped
mixed waste.
= Low density Dependant of size | = Generally no 5- m3 or 10- m3 = Removal of Transfer from transfer| = Transfer of
packaging material| of community, as access skips. recyclable station without residues to
= Building rubble; well as limitations 20 or 30- m3 skips| packaging treatment; regional site
= Organic garden accessibility of if facility allows = Removal of Transfer residues from = Disposal of
Public waste; facilities for for that; compostable transfer station after residues on
Disposal = Mixed waste. members of the Opportunity for organics treatment. new local site.
public. full separation. = Removal of
clean
building
rubble.
= High Density Dependant on = Generally no 5- m3 tractor trailer] = Removal of Transfer of residues tq = Transfer of
Bulk material (BR); generator and access bulk containers compostable regional site. residues to
building = Abrasive when source; problems; 6- m? loadlugger organics Disposal of residues regional site
rubble (BR) /| compacted (BR); | On call service = Transport bulk containers. = Removal of on new local site; = Disposal of
garden waste| = Bulky with low distance clean Disposal on dedicated  residues on
(GW) density (GW) varies building BR disposal site. new local site.
collection. according to rubble.
generator.
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E. POLLUTION

E.1) DESIRED STATE

The DGR will seek to identify and eventually elirata all potential sources of pollution within its
boundaries. An action plan will be put in placed&al with potential off-site pollution sources winic
may impact on the operation of the DGR througHfids in different environmental medium.

E.2) OBJECTIVES
The desired state will be pursued through the fotg objectives:
(1) Develop guidelines for the provision of appropriftausehold sanitation systems which
will limit the impact on surface and ground watesaurces.
(i) Limit the development of gravesites within the DGR.

(i)  Discourage any significant live stock concentrateweas on island properties within the
DGR.

(iv)  Rehabilitate recently or currently cultivated ateas

(v)  Avoid where possible, fuel, oil and chemical sterag properties within the DGR.

(vi)  Ensure that the demolition of any structures wimely contain asbestos or lead containing
paint are undertaken according to the necessaryugational Health and Safety
regulations.

(vii)  Introduce measures to prevent erosion and silupoil within the DGR.

E.3) POLICY AND OPERATIONAL GUIDELINES

The potential impacts associated with these paleptllution sources, and policy and management
recommendations are described in Table 2.16.
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Table 2.16 The imiact of Potential Pollution Sourcgwithin the DGR and Manaiement Recommendations

Household
sanitation or
sewer Systems

Improper household sanitation systems may leadvariaty

of impacts, including:

» Health impacts related to the spread of endopatig
especially cholera ari.coli.

» Eutrophication of surface water and groundwatecdse
of surface water, eutrophication may cause algadrk

which on turn may lead to turbidity and anoxi

conditions in downstream water bodies.

e Localised odour problems, which could become
nuisance at affected sites, reducing quality of lib
residents, and reduce visitor experience amongsists.
This is not expected to become a significant pnob
because property size is sufficiently large andutetpn
density is sufficiently low to prevent conflict beten
neighbouring landowners on this issue.

je

All households should be served by a proper funatip sanitation system, suitable
site specific conditions.

All larger developments in proximity to bulk sewares of Tshwane Metropolita
Municipality should link with those lines.

Remote large developments should consider thellmsta of small package sewag
treatment plants.

Isolated households and small developments shooitsider proper septic tar
systems where local geotechnical conditions permit.

Urine diversion systems should be considered fasbbolds which will not be able t
afford the installation, operation and maintenamicabovementioned systems.

to

=)

je

=~

(0]

All sanitation infrastructure should be properlstalled/constructed, operated and

maintained.

Waste from chemical toilets or temporary on siteitaéion system for constructio
workers should be regularly cleaned and dispose@gilarly at a suitably certifie
waste facility by a registered waste contractomeQaust be taken to avoid soil a
water contamination.

All sanitation system infrastructure and facilitigisould be properly maintained, a
regularly inspected and monitored for leakagededkages are detected, it sho
receive immediate attention. In case of leakagessmiages, DWAF and th
municipality should be notified.

All temporary, seasonal and permanent workers shte provided with prope|
sanitation facilities, and use thereof enforced.rip sanitation facilities should b
kept neat and hygienic on a daily basis.

N

jon

hd

nd
uld

)

D -

Gravesites

The risk of pollution posed by smallévgie cemeteries to
the quality of the water resource, especially thality of
drinking water, is regarded as limited due to thiofving
reasons:

» Grave density within the study area is low.

e The process of decay of human bodies is relatiskely,
therefore the rate of potential pollutant releasslow.

» Although seepage from gravesites is high in nutsiei
is small in volume.

The following measures regarding the siting andagament of gravesites should be
practiced:

Indigenous trees should be planted adjacent tcegits to absorb seepage.

New graves should not be established below the5D ipear flood line of a river;
New graves should not be established in close pibxito water bodies such §
wetlands, vleis, pans, estuaries and floodplains;
New graves should not be established on unstalglasalike fault zones, seism
zones, dolomitic or karst areas where sinkholessabgidence are likely;
New graves should not be established in or neaitbanecological areas;
New graves should not be established in or on athasacterised by flat gradient

AS

ic

1%

shallow or emergent groundwater;
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« New graves should not be established in areas afieaised by steep gradients,
shallow bedrock with little soil cover, where siépiof slopes could be a problem;

* New graves should not be established in areasoofngr water recharge on account
topography and/or highly permeable soils;

* New graves should not be established on areasayigl or adjacent to important
potentially important aquifers (Parsons aquifessification), where such aquifers 3
to be use for water supply purposes.

Livestock
concentration
areas

Impacts related to livestock concentration areaslaectly

related to the number of animals kept, sanitargtmas and

distance to sensitive receivers (e.g. water cowoses

residences). The following impacts could be assediaith

livestock concentration areas:

e Production of high strength wastewater (high
Biological Oxygen Demand or BOD), which could pg
a significant water pollution and eutrophicatioskri

e Odour problems, which could significantly redu
quality of life to residents/neighbours and reduisitor
experience amongst tourists.

e Ammonia emission from manure.

« Acidification (NH;, SO, NO,) and Eutrophication (N
P).

» Pathogens.

» Diffuse spreading of heavy metals and pesticides.

e Health risk associated with groundwater and surf
water pollution.

A number of abandoned livestock concentration aceasir
within the study area. No significant residual irisarelated
to these abandoned livestock concentration areas
however expected.

There are a number of non-participating farms ith around
the DGR area with significant livestock concentras,
specifically one or two areas with high concentnagi of
sheep and goat, and the potential impacts of thetbdties

No livestock concentrations will be allowed in tA&R. Existing livestock concentratig
areas on non-participating properties should beiired to have an operation-speci
Environmental Management Plan.

Any livestock areas on surrounding farms or nortipigating properties which fall withir
ifne ambit of listed activities under Government ib®tR386 of 2006, should obtain t
sgecessary environmental authorisation and manademian. These listed activitie
include:
ce Activity 1(h): The concentration of animals for tharpose of commercial productig
in densities that exceed —
0 20 square meters per head of cattle and more tBanhgad of cattle pe
facility per year;
o0 eight square meters per sheep and more than 1ee gler facility per year;
o0 eight square meters per pig and more than 250 pégsfacility per year
excluding piglets that are not yet weaned;
o 30 square meters per crocodile at any level of ywtion, excluding crocodile
younger than 6 months;
o three square meters per head of poultry per faciltt any time, excluding
chicks younger than 20 days;
o three square meter per rabbit at and more tharr@sifits per facility at any
time, or
o0 100 square meters per ostrich and more than 5SZluetrper facility per yea
or 2500 square meters per breeding pair Activii):laquaculture productior
including mariculture and algae farms, with a prctdihroughput of 10 000k
or more per yeatr.
e Activity 1 (j): agri-industrial purposes, outsidesas with and existing land use zoni
for industrial purposes, that cover an area of 1€ifitare meters or more

ace

ar
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on the DGR will have to be carefully monitored.
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Previously,
recently or
currently
cultivated areas
as sources of
pesticides and
other biocides
and nutrients

Previously, recently or currently cultivated ar@aay act ag
pollution sources of pesticides (DDT, dioxins ahtbedane)
and other biocides, as well as nitrates, phospletdsother
plant nutrients.

Herbicides or pesticides were probably applied tosmn
previously cultivated areas during the period dtication.

No significant residual impacts (e.g. residual agnemical
pollution) related to historical or more recentdamultivation
is however expected. Although pioneer species &tk

dominant in old lands, vegetation succession istpklace
to establish a relative stable vegetation coverabse
interconnectivity between old lands and patchesetdtive
intact vegetation are strong. No signs of extengagetation
regression or impaired vegetation growth, as aicatidn of
large scale historic or recent herbicide contanomatwere
observed.

The potential continued intensive cultivation ontaim of
the non patrticipating island properties within @R may
however present some continuing challenges asfdreause
of pesticides and nutrient application are conatrne

No new clearing of vegetation for cultivation whilshs not been transformed before,

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

should be allowed. Crop production should only b@naged in case of sustainable, organ
farming on existing or previously cultivated land

S

Fuel and oil
storage and
handling

Possible pollutants resulting from fuel/oil/hydrdoan spills
or leakages may include:

* nitrates;

» sulphides;

e cadmium;

e chromium;

* copper;

e iron;

* nickel;

* mercury;

* zinc;

e cyanide;

« phenols, benzene, mercaptans and other toxic amgani

The following management measures should be impitede

All participating landowners should register cutrerecent or known historic fug
storage sites, even if the tank(s) were decomnmissi@nd rehabilitated.

A pollution risk index should be developed and sisk each tank assessed. Ta
which pose a significant pollution risk should bertified.

A hydrocensus should be conducted around tankshwiise a significant pollutio
risk. A management strategy be developed to misirplution risks posed by hig
risk tanks and to protect or manage boreholes whiehvulnerable to pollution fron
these high risk tanks.

Refuelling areas must be underlain with an impebteehner to protect groundwatg
quality.

New fuel tanks must meet relevant SANS and othecifipations and must be
elevated so that leaks may be detected easily.

nks

= B S
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-
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Affected environmental media in case of spillagedude,

in order of decreasing importance:

e Groundwater (only affected medium
underground fuel storage);

 Soil (first contact front);

» Surface water (in case of surface spillage);

e Air (short term medium of transmission for Volat
Organic Compounds only).

in case

The impact of potential hydrocarbon spillages akéges is
not expected to be significant in the study ared the
impact is mostly of a localised nature.

of

le

Other chemical
storage and
handling

Impacts associated with chemical storage and ham
depends on the type of chemical, environmental an
affected, characteristics of environmental mediaetand
volume of exposure, handling procedures adoptedi
conditions of storage and disposal. The impact
conservation and ecotourism development is not@ggeto
be significant.

dliThe following management measures should be impitadeto minimise risks associats
ediith the transportation, storage, handling, use digposal of chemicals and oth
potentially hazardous substances:

an
on

All hazardous substances should be transporteidstbandled, used and disposed
according to the legal provisions stipulated in @erupational Health and Safety A
and other applicable legislation.

Storage areas that contain chemicals and hazasidosggances must be bunded w
an approved impermeable lining. The containmen&ciayp must equal the capacity
the storage containers.

Material Safety Data Sheets should be kept onfsitecach potentially hazardoy
substance transported, stored or handled on the sit

The landowner and workers dealing with materiald smbstances must be aware
their potential impacts and follow the appropriséety measures.

Scheduled hazardous waste and its containers neusltisposed of at DWAF- @
DEAT- approved facilities.

If applicable, hazardous substances and materialstaa be transported in seal
containers or bags.

Hazardous substance storage areas must be dedigieearcated, fenced and roof
if necessary.

Location of hazardous substance storage areas takistinto account prevailin
winds, distance to water bodies, boreholes ande&ases in the surrounding area, 4
on-site topography.
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Storage areas should be secure and be safe frassdey children and animals.
Hazardous substance storage facilities shoulddaneld and maintained regularly
leaking containers should be disposed of withoiltesye.

Hazardous storage and refuelling areas must berlandevith an impermeable ling
to protect groundwater quality.

Storage areas containing hazardous substancesatadais must be clearly signed

Historic or recent
spills

No Evidence or information on significant histospills is
available. However, the impacts associated withsspould
include the following:

e Contamination of topsoil and/or subsoils;

» Potential impacts on surface and groundwater;

» Impact on vegetation and wildlife.

The following management measures should be impigdeto minimise risks fo
pollution posed by past or future spills:

If it is suspected by the landowner or manageméiiied DGR, that top- and/or sul
soils are contaminated due to current, recent stohc¢ spills, top-/subsoil tests mu
be conducted.

In-situ remediation should be conducted in casspifs. In case of more significar
spills, the polluted soil must be removed to thié depth of pollution from the sit
and replaced with an equal (in terms of quality godntity) replacement of approvs
topsoil and subsaoil.

In case of more serious spills, spillage residuastrbe treated or removed from t

area by specialist contractors to DWAF- or DEATpiagved waste disposal facilities.

Spills in bunded areas must be cleaned up, remamdddisposed of safely from tf
bunded area as soon after detection as possibhntmise pollution risk and reduce
bunding capacity.

Emergency contact telephone numbers should be od imaorder to deal with ney
spillages and contamination of soil or groundwater.

Adequate spillage containment measures must bemmited, such as cut-off drair]
berms, etc.

r
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Polychlorinated
biphenyls
(PCB’s)

Polychlorinated biphenyls cause a variety of hegtpacts,
including skin, liver and reproductive disordensdaossibly
cancer. Bioaccumulation and biomagnification maguoc

Polychlorinated biphenyls should not be burnedefwgrgy recovery or any other purpos
because by-products of burning (dioxins and dib&mans) are highly toxic to humans
and animals. Other common uses such as candle gyalda as cattle dip, mixing with
other oils, use as base oil or fuel oil, shouldb®tllowed under any circumstances.
Measures as described in the Waste ManagemeneRkanhere in the document, shoul
be adopted. Because polychlorinated biphenyls caclyrin small, isolated quantities in
the study area, specific remediation measurescoti@ction campaign are not needed.
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Asbestos

Asbestos is linked to lung cancer andcasd diseases an
has therefore been designated as a known humanage.
The potential occurrence of asbestos waste materitie
study area is likely to be associated with old diniys within
the study area. Any buildings to be demolished ahéth
contain any asbestos material these will have to
appropriately managed in terms of the relevantlisgf#on.

df asbestos buildings or other asbestos contaistingtures need to be demolished, spe
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Cial
measures needs to be taken, as prescribed by bestds Regulations. Due to relative low
building density across the area, only relativelsmaantities of asbestos will need to be
managed and disposed of, therefore cost of managemiebe relatively low, and no
significant residual asbestos pollution is expect#ten asbestos containing structures
lnaildings are to be demolished, procedures destiibthe following guide should be
adopted: Demolition Work (Regulation 21 AsbestoguiRations). March 2003. Chief

Directorate: Occupational Health and Safety, Séitltan Department of Labour.

Lead

Lead paint can result in hazardous paint clasdust wher
disturbed, e.g. during demolition or restoratiorhofises, of
with normal paint surface deterioration. Lead-conitey
paint chips or dust are particularly hazardoushitdeen.

Special measures (but not necessary expensivemiptive measures) will need to be
taken if paint surfaces are to be disturbed. Dostrol is essential during demolition or
renovation work. All workers should wear masks uffisient filtration grade to prevent
lead containing paint dust from inhalation.

Low frequency
electromagnetic
fields

The potential health impact of an electromagnetadf
depends on the frequency and intensity of the fi
Radiation from normal electrical wiring e.g. in ls@s does
not pose a health hazard. High voltage power Imag pose
some health threats to humans. These impacts at¢
considered to be significant in the context of @R. In
fact, the more significant impacts associated Wit power
lines will rather be the visual impact, and thrigaliarge birds
and hazard to low flying airplanes.

d
eld where possible or to preserve a 60 m buffer betwesidential units and power lines.
n
r

As a precautionary measure, it may be considerdaytoew power lines undergrour

Low frequency electromagnetic fields do not curseihiave a significant impact o

wildlife or human health, and will not have an irdhce on the site’s suitability fq
no proposed conservation and ecotourism development.

The DGRMA should engage and maintain working refedi with ESKOM to

negotiate all new electricity infrastructure to fr@vided as underground lines whe
possible.

Radon

Radon pollution may cause illnesses suchurag tancer
Radon pollution is not expected to be a significiastie in
the DGR.

Because environmental factors that increase raddintipn are not present within the
study area, it is not necessary to address buisiiregific factors as described above, and
there will be no need to introduce special measioresanage radon pollution.

Other sources of
ionizing
radiation

Radioactive radiation has severe health effectsludting
carcinogenesis and mutagenesis. Exposure levetsnwitie
study area will however probably be too low to haavg
significant impact.

D

Potentially radioactive material such as smoke aete should be disposed of
described in the Waste Management Plan elsewhéhésidocument.

as

Suspended solid
(due to on-site
erosion)

5 Suspended solid pollution may be problematic du
construction activities, particularly if vegetatias cleared
during the rainy season. Erosion is expected toease
initially, but will still be within acceptable lins.
Overgrazing may also contribute to silt pollution

ifthe following measures should be adopted to presxsion and silt pollution:

Id

Soil erosion should be prevented throughout thdystarea. Special attention shod
be given to erosion control along the road netwaltyeways and parking area
mining areas, disturbed areas where soil are egdp@s® along storm water contr,
measures, especially where storm water are released

Storm water Best Management Practices that allowditilement of suspended solidls,
should be applied.

Erosion control measures, including structural ®towater Best Manageme

ol
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Old mining areas, including sand mines and borrowpas, should be rehabilitated td
reasonable extent. Highest priority should be tkemhigh walls save by grading hig
walls to a slope of less than 18 degrees. Aliemsixe plants should be controlled,
anti-erosion measures implemented.

Practices (BMP’s) should be well maintained. Stowater damage should K
regularly monitored, especially after storm eveftsuctural integrity of storm wate
infrastructure along the road network, drivewayd parking areas, along storm wa
control measures, and at the point(s) where stoatemare released from the si
should be regularly inspected and repaired if néede

Storm water control and wind screening should bdetiaken to prevent soil los

from exposed surfaces, including construction sited old mining areas or borrow

pits.
Storm-water outfalls should be designed to reduow fvelocity and avoid soi
erosion.

Remedial action must be taken in areas where erasioccurring. Effectiveness of

such anti-erosion measures must be monitored.
At construction sites, if stockpiles are exposeditady conditions or heavy rain, the
should be covered by suitable material. Stockpitesy further be protected by th
construction of berms or low brick walls aroundithmases.
Overgrazing should be prevented.

]
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F. DEVELOPMENT IMPACTS

This section sets out a summary conclusion of eldpment impacts of the various components desgtrin section 2.2.2.2.1. It provides a clear
indication of the levels of significance of thesepiacts in terms of the management of the DGR, aadagement recommendations for areas where
mitigation management will be required.

F.1) SURROUNDING COMMUNITIES

Table 2.17 Management Recommendations for Surroundijy Communities

High percentage of the population in theHigh * The high proportion of the population in the schgoing age implies that schools could be used &s an

5 — 19 year age category important medium for transfer of information andpasitation of adjacent communities regarding the
function and benefits of the DGR

« Social Responsibility investments associated wWithlienefits of the DGR should be strongly focused o
the education sector

Transport and commuting of pupils to | Medium e The location of schools within the boundaries of #tudy area would imply an ongoing commyter
schools located within boundaries of stream, specifically in the case of the Fan Jaro@8ci\ppropriate alternative locations will thusveao
DGR be investigated in the medium to longer term

As much as 12.5% of the adult High e The methods of communicating relevant informatiegarding the DGR to adjacent communities shquid
population not having received any forin take cognisance of the high levels of illiteracyl danctional illiteracy in settlements such as Melag

of education and can thus be regarded|as Village and Steve Bikoville. Appropriate forms obromunication should thus be identified anhd
completely illiterate. A further 20.2% established

have only completed some primary « Social responsibility investments resulting frone tbperation of the DGR should strongly consifler
education and can thus be classified a$ support for Adult Basic Education and Training peogmes for the population of the adjacgnt
functionally illiterate settlements

« Skills development programmes which specificallpyides beneficiaries with skills associated with fh
eco-tourism sector should be supported
* Lack of specialist eco-tourism skills in the locammunity should not encourage employers to regruit
workers from outside. Rather, training and skikselopment should be provided to local candidates
« Enable a significant number of residents from tieal community to enjoy some of the intrinsic bésgf
offered by the DGR, e.g. sponsor occasional totssthe DGR
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the adjacent communities earn less thg
R3 200 per month
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focused on potential beneficiaries from the immetyeadjacent communities

The products/services of local entrepreneurs anosgjtors

Conduct township tours into the residential areahé¢ west of the protected area. The communitulsh
be presented in a respectful manner, and visitoosild be made aware of the challenges faced by
local people. Tourists should be presented witindipgy opportunities within these communities
Where possible, products/services should be prdcincen suppliers from the surrounding commun
As part of BEE commitments, strengthen potentigdpdiers from the local community to meet oft
stringent quality criteria required by upmarketrisuestablishments

As much as 87.4% of all households in| High » Potential employment and income earning opporemitd be created within the DGR should be strolgly

O

the

ty.
PN

en

Py

rce

AN

th

may

ons

Surrounding property owners and their tenants nmyause excessive noise pollution

Encourage surrounding farmers to conserve nat@wgdtation that provides a visual screening func
along their borders and vegetation that may scrésnal disturbances such as buildings, rog
excavations and other structures and disturbed amegheir properties

The unemployment rate (proportion of | High It is important that the financial and economic éféds of the DGR be clearly communicated to adjaqg
the economically active population communities on a ongoing base
classified as unemployed) range betwegen Candidates for employment opportunities living withthe primary zone of influence should enj
40% and 60% preference over potential candidates from otheasare
Littering and uncontrolled waste dispodal Medium Encourage the community to keep stands and sineats and free from litter and waste
Discourage illegal waste dumping, especially aldhg border of the protected area and enfq
appropriate by-laws
Surrounding property owners and their tenants nmyispose of any effluent or waste into the DGR
should prevent litter or pollutants from being sparted by wind, storm water or groundwater frogirtip
properties into the conservation area
Impact on ambient air quality due to cogMedium Encourage the community to adopt cleaner alterestj\e.g. solar cookers for cooking, and instaltetf
and wood burning for heating and insulation to reduce the need for heating
cooking
Uncontrolled use and harvesting of Low Opportunities for members of the community witHie fprimary sphere of influence to participate ia
natural resources such as medicinal sustainable harvesting of resources within thegotet area should be investigated and implemented.
plants Examples may include harvesting of honey and medigdlants. Some useful indigenous species
even be introduced for low intensity sustainablesésting purposes.
Damaging of fence by communities or | High The community should be discouraged from damadiedgiénce, and be made aware of the implicat
surrounding land owners of damage to the fence
Surrounding property owners may not in any way tamth the DGR fence
Visual and noise impacts Medium Encourage surrounding farmers not to contributegtd pollution (over-illumination and light tresps)

ion
\ds,
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Starting and spreading of fires from
surrounding communities/properties

Medium

Encourage surrounding farmers to maintain fire ksea

Impact on natural environment and
spread of alien invasive species from
surrounding communities/farms

Medium

Encourage surrounding farmers to control the spodaien invasive plants and domestic animals quch
as cats and dogs
Encourage surrounding farmers to maintain a buftere of at least 100 meter from the DGR wherd no
animal concentration areas such as kraals, feegligigeries, broilers, slaughtering activities d@posal
of carcasses or slaughtering waste or manurepised

Surrounding property owners and their tenants estgumay not disturb or cause any harm to wildiffe
the DGR, e.g. poisoning of, or shooting at wildbfeross the fence
Surrounding property owners and their tenants nmylispose of any effluent or waste into the DGR fin
should prevent litter or pollutants from being sparted by wind, storm water or groundwater frogirtlh
properties into the conservation area. Surrounghogerty owners should take measures to prevert yin
and soil erosion on their properties
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Table 2.18 Management Recommendations for Interndfommunities

Spread of alien invasive plants and
domestic animals such as cats and do
from internal properties

Low
s

Encourage non-participating land owners to conthel spread of alien invasive plants and domg
animals such as cats and dogs

stic

Visual impacts resulting from activities
on internal properties

Medium

Encourage non-participating land owners to conseataral vegetation that provides a visual scregfin

function along their borders and vegetation thay s@een visual disturbances such as buildingsisid
excavations and other structures and disturbed amegheir properties

Encourage non-participating land owners not to riloute to light pollution (over-illumination andgint
trespass

Develop a policy on building appearance and outdigmage, including architectural design, choicq
colours and materials, etc

Over illumination should be prevented. Lighting slibbe limited to the maximum extent possible, Ind

no unnecessary lighting should be allowed. Wherssipte, lighting should be switched off duri
periods of low or no usage, e.g. late evenings eartly morning hours, as well as during periodg
low/no occupancy

Light trespass should be avoided. The directioligbting should be limited to the area where absiju
needed and not allowed to spread onto the surrngndild or neighbouring properties

Lights should be pointed downwards to limit contitibn to sky glow (which will be significant in th
Dinokeng area due to high levels of suspendedagbestin the area).

a

of

g
of

[¢)

Screening vegetation (indigenous trees and shghm)ld be planted and maintained by all land owipers

to reduce the visual impact of buildings, roads atieer infrastructure, disturbed areas, excavations|
other features that may reduce the visual appearafiibe landscape, on their properties

Damaging of fence by internal
communities/non-participating land
owners

Medium

Non-participating land owners may not in any wappar with the DGR fence

Impact on natural environment resultin
from activities on internal properties

j Low

Non-participating land owners and their tenantguests may not disturb or cause any harm to wélaiff
the DGR, e.g. poisoning of, or shooting at wildifeross the fence

Non-participating land owners should take meastrggevent wind and soil erosion on their propertie
No disturbance or development should be allowedhiwithe riparian corridor or wetland boundary.
addition, a further 32meter buffer zone beyondwetiand boundary should also be excluded from
development or disturbance, especially from vebidRoad crossings across riparian corridors shiog
carefully designed to minimise disturbance

In
any

No surface storm water generated as a result ofle¢lvelopment of the area should be directed dyrd

ctl
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into the riparian or wetland system

Use of insecticides should be minimised and eliteidavhere possible, and alternatives (e.g. mosd
nets and window netting) should rather be utilised

Strict water conservation measures should be adopte

Xeriscape gardening, i.e. the use of xeromorphiclionate appropriate plants (all indigenous) that
adapted to the local climate, should be practiggrirt from habitat provision, these plants requass

uito

a

water, and are more likely to survive drought ctinds. Use of high-maintenance lawns and anfpual

plants should be minimised

Should any artefacts or other forms of heritag®usses be discovered during the operational ph
SAHRA should immediately be notified, and a profesal archaeologist should be called in
investigate

ase,
to

Littering and uncontrolled waste dispos
originating from internal
communities/non-participating land
owners

alow

Non-participating land owners and their tenants matydispose of any effluent or waste into the D

and should prevent litter or pollutants from befransported by wind, storm water or groundwatemfio

their properties into the conservation area

Land owners should ensure that sanitation systenibeir properties are appropriate for the sitecHjoe
geotechnical conditions, and are well maintained

Waste material should be properly disposed of alingrto legal requirements and as specified in
waste management guidelines specified in this decam

All new fuel storage, if any, should be abovegroand properly bunded. In case of existing undengpid
tanks, groundwater quality monitoring should beutedy conducted to detect possible leakages. &e
of spills or leakages, the relevant authoritiesusthde contacted. A spill response strategy shbeldnh
place, including the on-site availability of a $piesponse kit. All relevant legislation and SAN
standards regarding the construction, operationnter@ance and decommissioning of tanks should
adhered to

R

the

Ca

1S
be

Low skills levels of labourers

Medium

Over-dependency on tourism as a source of emplolymed income should be prevented. Work
should be provided with portable skills trainingetoable them to find alternative employment in dhsq
local tourism industry experience a significant déwvn

Sufficient training, ranging from Adult Basic Edticea and Training to more general training 3
specialised training in specific skills areas sHobk provided to labourers. All workers should
encouraged to receive training

ers

nd
be

Noise pollution resulting from activities
on internal properties

Medium

Participating land owners and their tenants maycaase excessive noise pollution.
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F.3) WASTE MANAGEMENT

Table 2.19 Management Recommendations for Waste Magement

Exposed household refuse dumps and
illegal dumping and littering act as
source habitat for vermin

Medium

Refer to detailed management recommendations ifeab4

Direct infection (without vermin as a
vector) with diseases may occur in cas
of direct contact between household
waste and humans

Low

D

Refer to detailed management recommendations ifeab4

Leachate from isolated household refu
dumps originates from rainwater
percolating through the dump

X

Refer to detailed management recommendations ifeab4

Odours released from decomposing

quality of life to residents/neighbours,
and reduce the visitor experience of

Low

waste may have a negative impact on the

tourists

Refer to detailed management recommendations iteTab4
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F.4) POLLUTION

Table 2.20 Management recommendations for Pollution

1. Improper household sanitation systen]
may lead to a variety of impacts,
including:

Health impacts related to the spread of
endopathogens, especially cholera and
E.coli.

Eutrophication of surface water and
groundwater. In case of surface water,
eutrophication may cause algal blooms
which on turn may lead to turbidity and
anoxic conditions in downstream water
bodies.

Localised odour problems, which could
become a nuisance at affected sites,
reducing quality of life to residents, and
reduce visitor experience amongst tourig

sMedium

tS.

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

All households should be served by a proper funaip sanitation system, suitable to site sped
conditions.

All larger developments in proximity to bulk sewigres of Tshwane Metropolitan Municipality, shoy
link with those lines.

Remote large developments should consider thellmsta of small package sewage treatment plan

ific

d

S.

Isolated households and small developments shaidider proper septic tank systems where Ifcal

geotechnical conditions permit.

Urine diversion systems should be considered fars@bolds which will not be able to afford t
installation, operation and maintenance of aboveimesd systems.

All sanitation infrastructure should be properlgtadled/constructed, operated and maintained.
Waste from chemical toilets or temporary on siteitstion system for construction workers should
regularly cleaned and disposed of regularly atitalsly certified waste facility by a registered v
contractor. Care must be taken to avoid soil an@m@ntamination.

All sanitation system infrastructure and facilit&@®ould be properly maintained, and regularly icspe
and monitored for leakages. If leakages are detedtshould receive immediate attention. In caf{
leakages or spillages, DWAF and the municipalityusti be notified.

All temporary, seasonal and permanent workers shoellprovided with proper sanitation facilitiesgdgn

use thereof enforced. Worker sanitation facilisesuld be kept neat and hygienic on a daily basis.

ne

be

o7

b O

2. The risk of pollution posed by smaller
private cemeteries to the quality of the
water resource

The following measures regarding the siting ar@hagement of gravesites should be practiced:

Indigenous trees should be planted adjacent tcegits to absorb seepage.

New graves should not be established below the5D ipear flood line of a river;

New graves should not be established in close pribkito water bodies such as wetlands, vleis, p
estuaries and floodplains;

New graves should not be established on unstabksatike fault zones, seismic zones, dolomitid
karst areas where sinkholes and subsidence atg like

New graves should not be established in or neaitbanecological areas;

New graves should not be established in or on areascterised by flat gradients, shallow or enrge

groundwater;
New graves should not be established in areas disised by steep gradients, or shallow bedrock
little soil cover, where stability of slopes coldd a problem;

ANs,

or

it

370



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

and/or highly permeable soils;

New graves should not be established on areasaguegl or adjacent to important or potentig
important aquifers (Parsons aquifer classificatiavf)ere such aquifers are to be use for water gu
purposes.

« New graves should not be established in areas afingk water recharge on account of topogrihy

ly
ppl

Impacts related to livestock concentratio
areas are directly related to the number
animals kept, sanitary practices and
distance to sensitive receivers (e.g. wate
courses or residences).

nLow
Df

=

No livestock concentrations will be allowed in A&R. Existing livestock concentration areas on n
participating properties should be required to hameoperation specific Environmental Managem
Plan.

Any livestock areas on surrounding farms or nortigipating properties which fall within the ambit
listed activities under Government Notice R386 60@, should obtain the necessary environmg
authorisation and management plan

ntal

Previously, recently or currently cultivatel
areas may act as pollution sources of
pesticides (DDT, dioxins and chlordane)
and other biocides, as well as nitrates,
phosphates and other plant nutrients

dLow

No new clearing of vegetation for cultivation whidtas not been transformed before, should

be

allowed. Crop production should only be allowedtase of sustainable, organic farming on existing or

previously cultivated land

Possible pollutants resulting from
fuel/oil/hydrocarbon spills or leakages

Low

The following management measures should béeimented:

All participating landowners should register cutrgecent or known historic fuel storage sites,reifq
the tank(s) were decommissioned and rehabilitated.

A pollution risk index should be developed and sisif each tank assessed. Tanks which po
significant pollution risk should be identified.

A hydrocensus should be conducted around tanks hwipicse a significant pollution risk.

e a

i\

management strategy be developed to minimise pmilutsks posed by high risk tanks and to profect

or manage boreholes which are vulnerable to pohiutiom these high risk tanks.

Refuelling areas must be underlain with an impebtebner to protect groundwater quality.

New fuel tanks must meet relevant SANS and othecifipations and must be elevated so that Ig
may be detected easily

aks
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Impacts associated with chemical storag
and handling depends on the type of
chemical, environmental media affected,
characteristics of environmental media,
time and volume of exposure, handling
procedures adopted, and conditions of
storage and disposal

eLow

The following management measures should belemented to minimise risks associated with
transportation, storage, handling, use and dispdsaiemicals and other potentially hazardous sutosts:

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE
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the

All hazardous substances should be transportedidstbandled, used and disposed of according t¢ the

legal provisions stipulated in the Occupational Ideand Safety Act and other applicable legislation
Storage areas that contain chemicals and hazarsithstances must be bunded with an appr(
impermeable lining. The containment capacity mgsiabthe capacity of the storage containers.
Material Safety Data Sheets should be kept onfsiteach potentially hazardous substance transpg
stored or handled on the site.

ved

rte

The landowner and workers dealing with materiald anbstances must be aware of their potential

impacts and follow the appropriate safety measures.

Scheduled hazardous waste and its containers neuslisposed of at DWAF- or DEAT- approv
facilities.

If applicable, hazardous substances and materal®de transported in sealed containers or bags.
Hazardous substance storage areas must be dedigieearcated, fenced and roofed if necessary.
Location of hazardous substance storage areas takestinto account prevailing winds, distance
water bodies, boreholes and residences in theusdiog area, and on-site topography.

Storage areas should be secure and be safe frassdey children and animals.

Hazardous substance storage facilities should kaneld and maintained regularly and leaH
containers should be disposed of without spillage.
Hazardous storage and refuelling areas must berlamdevith an impermeable liner to protg
groundwater quality.

Storage areas containing hazardous substancesatadais must be clearly signed

bd

to

ing

Asbestos is linked to lung cancer and
associated diseases and has therefore b
designated as a known human carcinogq
The potential occurrence of asbestos wa
material in the study area is likely to be
associated with old buildings within the
study area

Low
een
N,
ste

If asbestos buildings or other asbestos contaistngctures need to be demolished, special mea
needs to be taken, as prescribed by the Asbestgsl®iens. Due to relative low building dens
across the area, only relative small quantitiesgifestos will need to be managed and dispose|

pures

ty
d of,

therefore cost of management will be relatively lamd no significant residual asbestos pollutiof is

expected. When asbestos containing structuresildings are to be demolished, procedures desc
in the following guide should be adopted: Demofiti?/ork (Regulation 21 Asbestos Regulation
March 2003. Chief Directorate: Occupational Healtld Safety, South African Department of Labo(

bed
s).
r

Lead paint can result in hazardous paint
chips and dust when disturbed, e.g. duri
demolition or restoration of houses, or
with normal paint surface deterioration.
Lead-containing paint chips or dust are

Low
g

particularly hazardous to children

Special measures (but not necessary expensivesarptive measures) will need to be taken if pgint

surfaces are to be disturbed. Dust control is ¢sgeluring demolition or renovation work. All woeks
should wear masks of sufficient filtration gradeptevent lead containing paint dust from inhalation
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ble
ptic

v

problematic during construction activitied
particularly if vegetation is cleared during
the rainy season. Erosion is expected to
increase initially, but will still be within
acceptable limits. Overgrazing may also
contribute to silt pollution

The potential health impact of an Low e As a precautionary measure, it may be considerdalytoew power lines underground where poss
electromagnetic field depends on the or to preserve a 60 m buffer between residentias and power lines. Low frequency electromagn
frequency and intensity of the field. Thede fields do not currently have a significant impact wildlife or human health, and will not have
impacts are not considered to be influence on the site’s suitability for proposedservation and ecotourism development.
significant in the context of the DGR. In « The DGRMA should engage and maintain working retai with ESKOM to negotiate all ne
fact, the more significant impacts electricity infrastructure to be provided as undeund lines where possible

associated with the power lines will rathgr

be the visual impact, and threat to large

birds and hazard to low flying airplanes

Suspended solid pollution may be Low The following measures should be adopted togmeerosion and silt pollution:

Soil erosion should be prevented throughout thdystiea. Special attention should be given to em
control along the road network, driveways and paglareas, mining areas, disturbed areas wherg
are exposed, and along storm water control megsespecially where storm water are released.
Storm water Best Management Practices that allowsédtlement of suspended solids, should
applied.

Erosion control measures, including structural @terater Best Management Practices (BMP’s) sh
be well maintained. Storm water damage should bela€y monitored, especially after storm eve
Structural integrity of storm water infrastructual®ng the road network, driveways and parking ar
along storm water control measures, and at thet(spiwhere storm water are released from the
should be regularly inspected and repaired if néede

Storm water control and wind screening should bdeuiaken to prevent soil loss from expos
surfaces, including construction sites and old ngrareas or borrow pits.
Storm-water outfalls should be designed to redlawe ¥elocity and avoid soil erosion.
Remedial action must be taken in areas where erdsioccurring. Effectiveness of such anti-erog
measures must be monitored.

At construction sites, if stockpiles are exposedmady conditions or heavy rain, they should
covered by suitable material. Stockpiles may furthe protected by the construction of berms or
brick walls around their bases.

soil
be
uld
ts.
Pas
Bite,

ed

on

ow

Overgrazing should be prevented.
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F.5) TRANSPORTATION
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Table 2.21 Management recommendations for Transpaoation

employees if efficient and well planned
public transport facilities to and from
places of work are not available in the
DGR

Potential impact of road maintenance, | High e See detailed management recommendations in s&fdh?2.1 (C)
upgrading and construction activities on
the natural environment.
Impact of the potential use of existing qrLow e The areas at the identified borrow pits must bartjamarked and fenced.
new borrow pits along public roads in the « Clear warning signage must be erected at the bapitsw
DGR for foad maintenance or « Speed limits of construction vehicle must be diriehforced at the identified borrow pits.
construction purposes « Dust suppression programme at the borrow pits tmeistplemented
» Borrow pits should be rehabilitated according toreborrow pit's Environmental Management Planj as
approved by the Department of Minerals and Energy.
Potential spillage of hazardous substarndeow * Hazardous storage and refuelling areas must berlaimdewith an impermeable liner to protegct
or materials during transportation or at groundwater quality.
storage areas « If applicable, fuel tanks must meet relevant speaifons and must be elevated so that leaks maly be
detected easily. Storage areas containing hazasidngtances and materials must be clearly signed.
e The transport and handling of potential hazardowenals, must be in accordance with DWAF's
requirements and specifications.
* No vehicles transporting, placing or compactinghadipor any other bituminous product may be washed
on site.
* No vehicles transporting concrete to constructitesanay be washed on site.
* Hazardous substances and materials are to be oréedn sealed containers or bags.
Possible dangers to labourers and Medium * The DGRMA should liaise with relevant public transpoperators (e.g. bus companies, taxi operatorp)

identify important pick-up points, transport routasd drop off points at main tourism facilities and

sources of employment.
All labourers and employees must be fully inforneédhe responsibilities of using public transpante
the Big Five Game fence have been completed angaime introduced in the area.
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Insufficient waste management at
construction sites and littering along
roads

Low

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

The excavation and use of rubbish pits on sitdheturning of waste at construction sites are €utén.
Littering at construction sites and surroundingaares forbidden and the site must be cleared tef lét
the end of each working day.

Skips and bins must be emptied regularly, removechfthe construction sites and transported f{
DWAF-registered recycling and waste facility.

Excess concrete, building rubble or other mateniast be disposed of in areas designated specyfifcall
this purpose or at a registered facility.

Notice boards along roads creating increased awaseio keep the environment clean and penaltie
littering from vehicles, and illegal dumping alotig roads

0 a

5 for

Ineffective maintenance of road and
storm water infrastructure and impact ¢
storm water run-off

="

Storm-water infrastructure should be designed tluce flow velocity and avoid stream bank and
erosion.

Disturbed surfaces must be re-vegetated immediatitdy completion of construction activities in kg
area.
Regular inspection and maintenance of road storrenwdanagement measures, as well as erd
control measures on road surface and along roagesglis important. Apart from regular routi
inspections, inspections should also be condudtedevery significant storm events.

50l

sion

Road safety and personal security risks
resulting from through traffic

5 Medium

Strict traffic speed control measures should beothiced in the DGR, including the use of tic
dispensers and readers, and the erection of tgféed limit signs

Random speed trapping could be undertaken on prdaits within the DGR

Random checks of baggage of vehicles should beuoted at the entrance and exit gates to a
poaching of game along public roads

Other traffic calming measures along public road®utd be investigated and implemented
consultation with the relevant roads authority

et

oid

n

Potential ecological impacts of road

through traffic in the DGR

Medium

construction / maintenance activities and

Disturbance of indigenous fauna and flora, andnidieiral ecology along road reserves must be avg
and must only be cleared to provide essential adoesonstruction purposes.
Gathering of firewood, fruit, medicinal plants, psoor any other natural material or the poaching
small animals adjacent to roads are strictly fodbia

ided

of

Snakes and other reptiles that may be encountdoed) aoads must not be killed unless the anijal

endangers the life of a commuter.
Avoid the introduction of exotic plant species ajawad verges and surrounding areas through thefy
imported material.

Plant invader species favour disturbed soil (ireaa with low competition) and pose the biggestahto
indigenous vegetation in and adjacent to road veseiThese species must be eradicated before dimg

Se

y C

spread.
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2.2.2.2.2 LAND OWNERS

A. MANAGEMENT OF ISLAND FARMS AND PROPERTIES

A.l) VISION AND OBJECTIVES

A.1.1) Vision

It is the Vision of DGR that Island Farms and Prtipe could eventually be phased out whilst
ensuring that current and future developments atiditees that impact negatively on DGR would be
minimised.

A.1.2) Objectives
The Objective regarding Island Farms and Propeisi¢és develop Policies and Guidelines that will
militate against the negative impacts on DGR uhgly can be incorporated into DGR.

A.1.3) Desired State

The desired state for DGR regarding Island Farnts Rioperties in the long term is to have them
fully integrated as part of a Nature Reserve piowd by government under the NEMA Protected
Areas Act.

Understanding that proclamation has not yet bedneaed, that all land owners may not yet be
willing to incorporate their land and that the ésrse of Island Farms and Properties are likely to
cause negative impacts between DGR and these pespgolicies and operational guidelines will be
in place to address these areas of possible impaet.operational guidelines required for island
properties in the interim need to deal with collatiiz’e management in terms of:

(i)  Development Control, Impacts and Impact MitigatMgasures;

(i)  Fire Break Management;

(i) Fence Management; and

(iv) Traversing.

These operational guidelines as a first option kéllimplemented by the DGR through collaboration
with property owners, failing which legal actionlMbe used to enforce compliance in terms of the
powers granted to the DGRMA through the NEMA Actce DGR is registered as a Nature Reserve.

These operational guidelines as a first option elimplemented by DGR through collaboration with
property owners, failing which legal action will beed to enforce compliance.

A.2) POLICY AND OPERATIONAL GUIDELINES

A.2.1) Development Control, Impacts and Impact MitigationMeasures

A.2.1.1) POLICIES

It will be policy to control developments and maeagland properties in such a manner that the
negative environmental impacts will be minimisedd aihe eventual potential for incorporation
optimised, until Island Properties could be fultge@rporated with and integrated into DGR.

A.2.1.2) STRATEGIES
The overall control over developments and the mamegt of environmental impacts will be
achieved by:

(i) Registering DGR as a formally proclaimed NaturedRes under the Protected Areas Act,
2003 with clearly indicated expansion areas;

(i)  Pro-actively striving towards integrating DGR'’s ivis, aims and objectives and the
desired state of land use for the DGR, island pt@seand expansion areas into land use
plans of government at all levels to limit negatemvironmental impacts and further
development of undesirable land use practices;
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(i)  Striving to create mutually beneficial relationshigind collaborative solutions to negative
environmental impacts between DGR and owners ahéproperties; and

(iv)  Utilising available legislation to enforce compleanwhere it cannot be achieved through
collaboration.

A.2.1.3) OPERATIONAL GUIDELINES

Registering DGR as a Nature Reserve with indicateexpansion areas

DGR will be registered as a Nature Reserve undeNEMA: Protected Areas Act, 2003. Expansion
areas including the Island farms and Propertiestatime of registration will be reflected in the
application for registration.

Land use management
DGR should use available land use legislation tmaga the developments and activities on island
properties as follows:

® Pro-actively use every opportunity to integrate fig¢R land use aims and objectives with
that of government. Available land use managemaoittof government include EMFs,
SDFs and IDPs. The aim of this is to ensure thatdésired state of land use as well as
that of island properties, other neighbouring leamd targeted expansion areas (as
reflected in the application for registration asNature Reserve) are reflected in
government land use plans and can be enforced bgrgment. These land use tools
should be used as the most appropriate legal taslde the DGR with which to minimise
negative environmental impact and undesirable lesgdon island properties.

(i) DGR should regularly monitor land use on islandpprties so that developments and
activities with negative environmental impacts Hisg from inappropriate land use or
land management practises could be timely idedt#ied addressed.

(i) Such impacts should be brought to the attentiothefland owner and the first attempt
should be to obtain a joint solution through cotliettion, for which appropriate
operational guidelines should be developed andemghted.

(iv)  Where land use or land management practises amdigleoperties negatively impact on
DGR and do not comply with social, environmentalasrd use laws and/or guidelines of
government and/or those rights registered agaithstdf the relevant property and for
which willing cooperation with land owners cannetdibtained, the most appropriate legal
action should be taken.

A.2.2) Fire Break Management

A.2.2.1) POLICIES

It will be policy to collaborate with island propgrland owners for the establishment and
management of firebreaks in line with appropriagidlation.

A.2.2.2) DESIRED STATE

The desired state regarding fire break managemaeiiei DGR by owners, employees and visitors of
and to island properties is that fire breaks wil planned and executed in a coordinated and
collaborative manner so that the threat of unpldnfiees and damage to the environment and
property; or injury to man and animals and thestsall parties involved will be minimised.

A.2.2.3) OPERATIONAL GUIDELINES

Under the National Veld and Forests Fire Management101 of 1998, Landowners are required to
prepare firebreaks on their side of the boundargrevtthere is a reasonable risk of veldfire (section
12(1)).

The Act
According to the Act, the operational guidelines as follows:
(1) Firebreaks can be prepared in a number of waysexample, by grading, ploughing,
disking, hoeing or burning.
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(i)  S16 allows the owner to damage, destroy or remawyepaotected plants in making a
firebreak, despite what the National Forest Acay other law says. But the owner must
transplant protected plants if possible or posittenfirebreak to avoid protected plants.

(i)  The National Environment Management Act requiresdiviersity to be protected, so
remind landowners of this when advising them alfioeibreaks.

(iv)  The Act sets out a procedure for burning firebreaks

(v)  Neighbours can agree to reposition a firebreak conamon boundary.

Procedures as prescribed by DWAF:

DGRMA will establish a local Fire Protection Assatwon (FPA) and through liaison with island
property land owners and participating land owngtriGtly follow the guidelines provided by DWAF
for developing firebreaks and where appropriaty thid engage affected island property land owners
and/or other affected neighbouring land ownersnideutaking fire breaks as prescribed by law, in the
best interest of DGR. Where neighbours do not atgremoperate, available legislation will be used
to enforce the law.

Requirements for firebreaks
® The Act doesn’t specify clear requirements forlieaks. This is because requirements
will vary from one situation to the next. Local ptige and local issues must determine
what the requirements are.
(i)  The Act states that the owner must pay attentiomeather, climate, terrain and vegetation
in deciding on how to prepare the break.
(i) The break must:
» be wide enough and long enough to have a reasocdadhee of stopping the veldfire
* not cause soil erosion
» be reasonably free of inflammable material (s13).

DWAF provides specific guidelines on how to preparérebreak where there is no problem with
burning:

Procedure for burning firebreaks when there isnmoblem with burning
Discuss with neighbours and reach agreement
(1) Determine mutually acceptable dates.
(i) Inform the (FPA) in the area.
(i)  Burn firebreaks on same day as each other OR Isemirer have agent present.
(iv)  Have enough people present to prevent it from siimga
(v)  If the neighbour is not present on the agreed yaty,can burn in his/her absence.

Discuss with neighbours and do not reach agreement
(1) Give 14 days’ written notice to neighbours and FRMay/s on which you intend burning.
(i) Neighbour must burn firebreaks on same day/s as ether OR be present or have agent
present.
(i)  Have enough people present to prevent it from siimga
(iv)  If the neighbour is not present on the notified,dau can burn in his/her absence.

Procedure for burning firebreaks: neighbours abrgen the day, burning can’t go ahead
Discuss with neighbours and reach agreement

® Determine mutually acceptable dates.

(i) Inform FPA.

But burning cannot go ahead
® Possible reasons:
* FPA objects.
» High fire danger rating.
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(ii)

(iif)
(iv)
V)
(Vi)

» Conditions not conducive.
Inform neighbours and FPA, if there is one:
» that burning cannot be done
» of additional day/s you intend to burn.
You do not have to give 14 days’ notice of thesditazhal days.
Burn firebreaks on same day as each other OR Isemrer have agent present.
Have enough people present to prevent it from siimga
If the neighbour is not present on the agreed gaty,can burn in his/her absence

Procedure for burning firebreaks: neighbours doagoée and on the day, burning cannot go ahead

Discuss with neighbours and do not reach agreement

(i
(ii)

Give 14 days’ written notice to neighbours and FRAlay/s on which you intend burning.
Neighbour must burn firebreaks on same day/s ds eher OR be present or have agent
present.

But burning cannot go ahead

(i)

(ii)

(iif)
(iv)
(V)
(vi)

Possible reasons:
* FPA objects.
» High fire danger rating.
* Conditions not conducive.
Inform neighbours & FPA, if there is one:
» that burning cannot be done
» of additional day/s you intend to burn
You do not have to give 14 days’ notice of thesditamhal days.
Burn firebreaks on same day as each other OR Isemtrer have agent present.
Have enough people present to prevent it from siimga
If the neighbour is not present on the agreed yay,can burn in his/her absence.

Procedure for burning firebreaks

()

(i)
(iif)

If an owner will be absent for longer than 14 ddysing the period in which firebreaks
are usually burnt, s/he must give neighbours amesddand phone number where s/he can
be contacted.

An FPA may make rules different to what is in thet A the Minister approves them. The
new rules will apply to members of the FPA.

But the FPA can always object to the burning oéldireaks by anyone within its area,
whether the person is a member or not. In that was,FPA enforces its own rules on
members and non-members.

Exemption from preparing firebreaks

()

(i)
(iif)

An owner can apply to the Minister to be exemptesimf preparing firebreaks. The
Minister can grant an exemption “for good reas@ty).

The FPA in the area (if one exists) must be coadulefore granting the exemption.

Many land owners are requesting an exemption. Meguests are blanket exemption
requests e.g. Spoornet.

Co-ordination with other legislation

(i)
(ii)

(iif)

Burning of firebreaks must co-ordinate with othegislation and regulations.
Conservation of Agricultural Resources Act (CARA):

* Regulation 12 contains provisions dealing with pragion and control of veldfires,
preventing land users from burning or grazing bweitl without written permission
from the executive officer

* Rules of an FPA for burning veld (firebreaks andhtomlled burns) must not
contradict the procedure set out in CARA.

Atmospheric Pollution Prevention Act:
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» Although the Act does not apply to smoke causedvdid fires, it may apply to
smoke caused by management practices such as dpdimdhreaks and controlled
burns.

» If occupiers of premises make representation tddbal authority regarding smoke
that is causing a nuisance, the authority is otltgeserve an abatement notice.

» Failure to comply with the notice (i.e. failuredbate or stop) constitutes an offence.

» FPA rules must take this Act into consideration whHealing with controlled burns.

A.2.3) Fence Management

A.2.3.1) POLICIES

DGR will be fenced in accordance with the ruling BTE criteria for a Big Five Fence that can at
least contain lion and elephant.

A.2.3.2) OPERATIONAL GUIDELINES

Placement

The Big Five Game Fence is developed and belon@®3B and will generally be placed between
three to five metres inside the DGR property patallith the common boundary with the island
properties.

Big Five Fence monitoring and maintenance

The DGRMA, in terms of its legal mandate, will lessponsible for the monitoring and maintenance
of any Big Five Game Fence on DGR property, or gaalse which is erected inside the boundary on
the land of participating land owners. This resjgaiiy cannot be that of individual land owners.

Common Boundary Fence Maintenance

A land owner does not relinquish part ownership gmdt responsibility for the upkeep of other
fences (excluding Big Five fences placed insidepttoperty of participating land owners, as referred
to above) along the common boundary with the islaraperties and therefore has to monitor and
maintain such fence in partnership with the islpraperty owner.

Use of corridor between Big Five Fence and comnmmbary

The corridor created between the Big Five Fencethadcommon boundary remains the property of
the participating land owner and therefore any esaght or responsibility of such corridor remains
with the participating land owner. These corridare useful as potential firebreaks. It is important
that the land owner monitors the area to ensuteathienals are not trapped in this corridor.

A.2.4) Traversing

A.2.4.1) POLICIES

DGR will honour all servitude and related travegsiights of island properties over the DGR and will
seek to find the best solutions to mitigate agamesjative impacts that may emanate from such
traversing rights and activities on DGR and omidlaroperties.

A.2.4.2) DESIRED STATE

The desired state regarding traversing over DGRVyers, employees and visitors of and to island
properties is that traversing will be conducteduich a manner that the negative impacts on DGR and
those traversing DGR are minimised.

A.2.4.3) OPERATIONAL GUIDELINES
To achieve the desired state, it will be necesgamplement the following operational guidelines:

Traversing rights recognised
All formal traversing rights related to island pesfies that exist over DGR will be recognised.
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Rules, requlations and indemnification
Where these traversing rights are in potential lezinkith DGR or are of a potential threat to those
traversing DGR, appropriate rules and regulatiosb& developed by management. The rules and
regulations should cover the following aspects:
® All servitudes, traversing rights and accesses rbesformally registered with DGR,
whether they are registered against title or otrew
(i) No land owner, employee, visitor or school childitihg an island property should be
allowed in DGR unless they are in a properly eredogehicle on a registered or DGR
approved road or alternatively under the direcesupion and/or control of DGR or under
someone’s control to whom DGR has formally deledjatech right.
(i) DGR should provide specifications regarding theetyar types of vehicles that are
acceptable for carrying passengers through the Dg8Rsidering the dangers posed by
Big Five and other animal species.
(iv) Each land owner, employee, visitor or school clétdering the DGR for purposes of
visiting island farms should be informed of the gewrs entering and traversing through
DGR, should receive relevant rules and regulatiamsl should sign appropriate
documentation to indemnify DGR and its participgtiand owners from any claim against
damage, loss or injury caused whilst traversingpugh DGR or staying on island
properties.

B. DOMESTIC ANIMALS

B.1) VISION AND OBJECTIVES

B.1.1) Desired State

It is DGR’s intension that no domestic animals il allowed to enter into or traverse through DGR
unless properly contained in an appropriate vetdokthat all necessary measures will be in place t
minimise potential threats from domestic stockeraing through DGR or being kept on Island Farms
and Properties.

B.1.2) Objectives

The Primary Objective regarding the threat of Dame&nimals on Island Farms and Properties is to
monitor and manage the existence of Domestic Arsiraald their potential negative impacts and to
have mitigating measures in place to deal with songacts.

B.1.3) Policy And Operational Guidelines

B.1.3.1) POLICY AND STRATEGY

It is DGR’s policy to proactively minimise the patel threats arising from passive and active
interactions between DGR wildlife and domestic ktoa Island Farms and Properties through the
introduction of preventative measures, ongoing tooimg and management interventions.

B.1.3.2) OPERATIONAL GUIDELINES
The following strategies will be employed:

a. Disease prevention measures

The presence of current domestic stock on islangeasties should be determined and monitored on
an ongoing basis. Any new animal introductions diarid properties should be recorded at entry
control points into DGR. With the cooperation oktlocal veterinary services, any threatening
diseases from domestic stock and possible caroferuich disease should be identified and entry
points to GDS should have such information at haaw.domestic stock that has a risk of carrying
threatening diseases should be allowed into DGRsgnproof of appropriate vaccination can be
provided.

DGR will formally and in advance inform island pespy owners of any planned introductions into
DGR of animals that could carry a disease potdyntrmful to domestic stock on island farms.
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b. Disease control

DGR will proactively seek to obtain the cooperatioihthe state veterinarian services and island
property owners in implementing appropriate animald animal product movements and the
implementation of vaccination programmes throughthé year to reduce the risk of disease
outbreaks and the potential spread thereof.

Where any disease caused by domestic animals andigbroperties have been identified, the
assistance of the state veterinary services wiltded in and the DGR in collaboration with the
owners of island properties and the state veteanahe necessary programmes will be introduced to
bring the disease under control.

c. Stray domestic animals

Any stray domestic animals found inside DGR thathi& opinion of the DGR may cause a potential
threat to the wildlife and ecology of DGR or whiemimal is regarded to be under threat from
predators inside the DGR, will be eradicated, rezdoor returned to the land owner by the DGR, by
whichever method is regarded to be the most expediemane and cost-effective at the discretion of
DGR.

Although any domestic animal found in DGR will redted in this manner, special effort will be
made to eradicate those domestic animals thategarded to be dangerous to wildlife and/or human
beings inside the DGR are capable of cross-breedgitigwild animals or are potential carriers of
disease.

d. Transporting animals through DGR

Domestic animals will only be allowed to be tranted through the DGR or between one island
property and another if contained in a secure yehWwhere domestic animals are transported through
the DGR on a public road, special effort will bedady the DGR to ensure that the animals entering
the DGR also leave the DGR. The DGR will enforcprapriate control measurements to ensure that
the risk of animals being released into the DGRnairemised.

2.2.2.3 RISK MANAGEMENT
2.2.2.3.1 FENCE MONITORING AND MANAGEMENT

A. DESIRED STATE

It is the Vision of DGR the Big Five fence shoulel éppropriately monitored and maintained through
a strict fence monitoring and management plan whiitensure that all valuable species, dangerous
animals and large mammals do not escape from th& @@d that the safety of neighbouring
communities, land owners and tenants and theirgotp@are not threatened by dangerous animals as a
result of bad fence monitoring and management;ifiadimals should escape for whatever reason,
that such occurrence will be detected within 24re@nd that appropriate response could be initiated
without any delay.

B. OBJECTIVES

The Primary Objective regarding Fence Monitoringd aMlanagement is to have appropriate
procedures and capacities in place to ensure festige and efficient surveillance and maintenance
of the DGR Big 5 Fence on a daily basis.
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C. STRATEGIES

The Main Strategies used to achieve the desiree ata:

@ To have the entire perimeter and all private priperfenced with a suitable Big Five
fence as specified in the Infrastructure Plan ésetion 2.2.3.2)
(i) To contract an appropriately experienced, skilled equipped unit or service provider to
monitor and maintain the fence on a daily basis.
(iii) To have all incidents of damage or breakage rep@sdt is detected.
(iv) To have appropriate policies and procedures ineptacensure prompt repairs, response

and/or reaction to incidents observed and reported.

D. FENCE MONITORING AND MANAGEMENT GUIDELINES

D.1) FENCE MONITORING AND MANAGEMENT OF PERIMETER FENCE

D.1.1) Policy

The DGRMA will appoint a suitably experienced, BEdl and equipped fence monitoring and
management service provider to monitor and maintiaén perimeter fence between the DGR and
neighbours as well as island properties.

All minor incidents will be repaired and recorded @iscovery of such incident and will be reported
to the DGRMA within 24 hours.

All breakages and serious incidents will be recdrded reported to the DGRMA without any delay,
so that appropriate response to such incidentsldmilnitiated without any delay.

D.1.2) Operational Guidelines

The monitoring and management of the Big Five fesce fairly simple task despite the fact that it
requires diligent application and control to ensaggpropriate safety and security. The relative
simplicity of the task makes it a function that daa outsourced with reasonable ease, provided the
service provider is adequately skilled and equipged the necessary controls are in place on the par
of management. Direct 24 hour communication witaggement is essential, so that incidents can be
recorded immediately as and when required.

In broad terms, the typical functions that will bentracted to a fence monitoring and management
service provider will include the following element

@ Inspection of the entire fence each day
(i) Immediate reporting of any signs of breakout orapscby any animals or signs of illegal
entry of domestic animals or people
(iii) Effecting minor repairs and maintenance duringydasgpections each day
(iv) Recording and reporting status of fence, floodgdégxe road and incidences each day
(v) Reporting completion of inspections and incident@smanagement on a daily and

monthly basis.

Minor maintenance that could be carried out on #y dazasis during inspections by the service
provider as part of the monitoring and managementract includes the following:
()  Fence maintenance (poles, wire, apron, wire tiesdfjates, etc)
(i) Clearing grass, branches and debris from the @demcing up to 1 metre either side of the
fence
(iii) Seasonally and as often as required spray herbiciaketre either side of the fence to keep
fence clear of grass and shrubs.

Maintenance work that falls outside the normal min@intenance as defined in the contract will
require immediate reporting, especially if secuditysafety is at risk, to allow management to fecti

Typical equipment required will include the follavg:

@i  Vehicle that provides all-weather access;

(i) 24 Hour communication (either radio or cell-phone);
|
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(iii) Basic maintenance equipment as required; and
(iv)  Logbook for recording inspections and incidents.

All of the above fence monitoring and maintenanaecfions can also be undertaken internally by
DGRMA staff.

D.2) FENCE MONITORING AND MANAGEMENT OF PRIVATE PROPERTI ES
D.2.1) Paolicy

Private land owners within the DGR are responsitde securing their own homesteads and
infrastructure and the DGR is not responsible lfer thaintenance of electric Big Five game fencing
erected for this purpose.

All minor incidents will be repaired and recordeddiscovery of such incident by the land owner and
will be reported to the DGRMA within 24 hours, se ® allow management to be aware of and
monitor any such incidents.

All breakages and serious incidents will be recdrded reported to the DGRMA without any delay,

so that appropriate response to such incidentsldmulnitiated immediately, in collaboration witket
relevant land owner.

2.2.2.3.2 SECURITY MANAGEMENT

A. DESIRED STATE

The vision is that the DGR has a security systepiage that is able to ensure that any illegairigl|
of animals is at a low level and does not comprentige status of any species in the DGR. By its
presence, the security system will also deterallégspassers, house-breaking and thefts

B. POLICY AND OPERATIONAL GUIDELINES

B.1) POLICY

It will be DGR Policy that it will have a cost-efftve, well trained and equipped and well managed
field ranger (guard) force in place in 2009. Thieck will be a strong deterrent to poaching aredal
trespass. This force will report to the DGRMA chafrtcommand, whether it is an “In house” force or
one that is outsourced to an appropriate servio@qer.

B.2) OPERATIONAL GUIDELINES
B.2.1) The guiding principles
The guiding principles with regard to the staff gamnent on the DGR are as follows:

(1) The conservation staff employed by the DGRMA widcbme a cost-effective core of
skilled and experienced staff capable of dealintp il routine tasks and the occasional
unforeseen situation that may arise;

(i) Because of the high level of responsibility thatl west with the senior positions, the
appointments to these positions will be on thesasimerit. At all other levels, the goal
will be to achieve employment equity without compising on standards of service
delivery;

(i)  The DGR will make every effort to recruit and trgimior and middle management staff
from the local community.

(iv) The security staff employed by the DGR will nectssi the provision of housing and
other benefits yet it is desirable to keep infiasire on the DGR to a minimum.
Therefore, where it is cost-effective to do so, D@IR outsource work in order to keep its
own staff levels within realistic bounds.
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B.2.2)

Staff positions and deployment

The staff structure in the DGR has to be addreasedmatter of urgency. It is not direct and appear
to be cumbersome and certainly not suited to tkeldpment and management of a large Big 5 Game
Reserve. The internal relationships and availablelgbt are not known but it is strongly
recommended that the DGR appoints a full time champgo manage the development and
management of the DGR and this person, whetheriglasCEO, Director or General Manager, the
person must undertake the following:

B.2.2.1) THE DGR MANAGER
With respect to security on the DGR, the respolisgs of the DGR Manager must be the following:

® To manage all security staff on the DGR, includiegsuring that their skills and
knowledge are of an acceptable standard;

(i)  To assist the DGRMA with the establishment and rganeent of an intelligence network;

(i)  To establish and maintain constructive relationthweighbours, particularly those in the
high density townships nearby;

(iv)  To manage the re-introduction of potentially daogsrspecies to the DGR;

(v)  To plan and implement specialised anti-poachingitrg programmes and field exercises;

(vi)  To liaise with landowners regarding their absemomfthe DGR and security problems.

The following key competencies are required fos position:

® The ability to work without supervision and to as®u the estate management
responsibilities of the DGRMA;

(i) A demonstrated capacity for leadership and theamngd of junior staff;

(i) At least ten years experience in a position ofgasbility in protected area management;

(iv) The ability to represent the DGR and its interestsvarious provincial and regional
gatherings;

(v)  Excellent interpersonal skills;

(vi)  The ability to handle a potentially dangerous sitimawith elephant, lion and buffalo;

(viiy The ability to train and mentor field rangers anddgs and other DGR employees in
bushcraft and safety in the presence of dangeminsaés; and

(viii) The ability to produce clear, punctual monthly neépan his work.

B.2.2.2) SECURITY STAFF COMPLEMENT
There needs to be a significant increase in thebeumf staff that focuses on security and a minimum
complement is given in Table 2.22.

Table 2.22 Current and iroiosed irotection staff heels at the DGR

DGR General Manager 0 1
Assistant manager 0 1
Senior field ranger 0 1
Field rangers 0 16
Community guards 0 2
Fence patrol guards 4 6
Informers ? 6
Contract gate guards 10 10

B.2.2.3) STAFF DEPLOYMENT AND SURVEILLANCE

Field rangers must be deployed in three-man tedinsse teams should do strategic surveillance
patrols focussed on high risk areas. These pastadsild not follow a fixed routine or pattern. The
selection of these high risk areas needs to be dortke ground in conjunction with landowners and
the present management team. This will facilitaggdent and rapid access of the high-risk areas of
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the DGR on foot. In addition to the surveillancaernes, there must be one mobile team that covers the
entire DGR. The mobile team would react to inforomat check on the operation of surveillance
patrols and also undertake high profile activiaésng the roads.

Surveillance teams must have access to suitabld@bFacilities and amenities.

B.2.3) Staff capacity
With respect to the future field rangers (guardd)e recruited and trained, it is recommended that:

(1) The minimum level of training for field rangers muse equivalent to NQF (National
Qualifications Framework) level 2. This accommodaigyerson with no formal education
but with appropriate experience and skills. Thigeleof training is provided in courses
presented by the African Field Ranger Training ®ew (Tel. 013 741-1554 & 082-905-
3271), this is the same company that providesrtieing at the Southern African Wildlife
College and the possibility of presenting thisrtiiag on the DGR should be investigated;

(i)  All levels of leadership staff must receive appiafartraining. It is also imperative that re-
training exercises are run several times a yeaesd@hshould vary from tracking and
follow-up exercises to participating in road blogkish the SAPS;

(i) All staff will need to be taught how to react totgatially dangerous situations with
elephant, lion, buffalo and black rhino (if theygantroduced).

(iv)  One member of each patrol operating in an areaiéreigd by elephant and lion will have
to carry a rifle and training in the use of firearwill have to be given to those staff
members selected for this role.

(v) At least one specialist tracker should be recruitethis person may not be available
locally.

B.2.4) Access control

The greatest poaching threat has come from thetlattthe district roads traversing the DGR are
legally a public right of way. Control in the foraf speed-limits and a no-stopping zone in the DGR
needs to be established. This can only be donstapleshing a permanent presence on the road.

Irregular patrols along this road must be underigkecreate an awareness with regular users that th
road is not a soft option for poaching. Exercige4dst” the security firm should be carried out.

B.2.5) Equipment & Communications

Security staff must have an appropriate uniform andadequate issue of equipment. It is essential
that at least one member of each patrol carriesiguadble to use a rifle. This rifle should be of a
suitable calibre to offer a measure of protectigaiast armed poachers and dangerous game (7.62 or
.303).

A VHF high band duplex radio system must be deployéhe repeater for this will require a good
elevation and if no suitable mast exists on the@ny, the possibility of using the nearest celbmpi
tower should be examined.

One GPS with Cybertracker system should be procuredll be useful for recording data, but the
use of a GPS in any tracking follow-up is a gredvaatage in placing stop groups to intercept
offenders.

B.2.6) Rations
In addition to their wages, field rangers must bevigled with a basic ration. The reason for this is
that theirs is a 24/7 responsibility and they caheave the station to buy food at the end of e d

B.2.7) Protection monitoring
The effectiveness of any patrolling system can deyevaluated if the degree of measurable effort is
compared against measurable results. There neede todetailed briefing before any patrol, OP
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(Observation Post) or roadblock is conducted. Thaset then be a detailed debrief on its completion.
Junior leader field rangers need to be competethieiuse of a GPS and Cybertracker.

The protection staff in each patrol must have & hoiok and record at least the following:
® Number of persons on the patrol or OP;
(i) Date, time start and finish of patrol or OP;
(i)  Area patrolled and routes taken;
(iv)  Wind conditions and weather;
(v)  Game seen - location, species, numbers, sex, ageoamments;
(vi)  Signs of human activity - tracks, snares, othemssigjc;
(vii)  Actions taken and results.

These data must be collated and safely filed aralysed annually for trends in incidents and
observations.

B.2.8) Intelligence gathering

Combating poaching involves pre-emptive action ashms reaction to incidents. The establishment
of an information and intelligence system beyonel loundaries of the DGR is important and this
needs to be integrated with the Stock Theft UnthefSAP and other landowners in the area that have
significant numbers of game, especially rhino.

If it does not already take place, the person ergh of security must hold regular meetings with th
SAPS and other members of the DGRMA for securitgfimgs.

2.2.2.3.3 MINING RIGHTS IN THE DGR
A. DESIRED STATE

No prospecting rights or mining operations will &éowed in the DGR. All new applications for
prospecting rights or mining operations in the éar@inokeng Tourism destination (outside the
existing DGR boundaries) will be critically evaladt by all relevant decision makers (including
DME, GDACE, DTE, and relevant municipalities) totelenine possible indirect or cumulative
impacts on the DGR, and potential areas earmaneduture expansion of the DGR. All disused
guarries and borrow pits in the DGR will be fulBhabilitated.

B. OBJECTIVES

The vision outlined above will be pursued throuigh following objectives:

(i) All applications for prospecting rights or miningerations in the DGR will be opposed by
the DGRMA

(i) Applications for prospecting rights and mining adéms at locations outside the current
DGR boundary, within the larger Dinokeng tourisnstteation, will be carefully evaluated
by the relevant decision making authorities to debee any possible indirect or cumulative
impacts on the DGR

(i) Any application for prospecting right or mining egeon in the functional area of influence
of the DGR will be subject to the implementation af best practice management and
rehabilitation guidelines, and the DGRMA will becognised as a key partner in the
monitoring of the implementation of these guidedine

(iv) The future expansion areas of the DGR will be atereid by DME and GDACE in the
processing of any applications for prospectingtddgh these areas. In order to enforce this, it
is required that protected area status be obtdioraétie DGR.

(v) All disused small quarrying areas and borrow pitthe DGR will be rehabilitated

Although no mining operations will be allowed iretbGR, in the unlikely event that mining does
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take place in the DGR, best practice generic manage guidelines should be applicable to all
prospecting or mining operations in the functicsaa of influence of the DGR. These guidelines can
also be applied (where relevant) to the rehaliitabf small scale quarrying areas and disused
borrow pits in the DGR. The relevant managementeajires, as described in the iihg in
Metsweding (Best Practice Guidelinesgport prepared for GDACE (Mining directorate)rfidlaba
Environmental Consulting cc & Prime Resources (Ri), 2007), is summarised and the entire
report provided irAnnexure 15

2.2.3.1 DEVELOPMENT POLICY
A. DESIRED STATE

It is the Vision of the DGR that it will be devekep and its infrastructure managed in line with
accepted industry norms and standards.

Recognising that the DGR was already a high-useegaserve at the time of incorporation as a result
of historic private and tourism developments, th@RDdesires to limit current and guide future
development through this development policy, st tha
0] the impact on the environment will be limited;
(i)  the visitor experience will be enhanced;
(i)  and the tourism potential optimised for the bengfiithe DGR, the adjoining communities
and the region.

B. OBJECTIVES
The primary objective regarding developments i$ dexelopment densities and the development and
management of all infrastructure will be guidedryms and guidelines that will ensure optimum
use, maximum visitor satisfaction and cost-effectimanagement of the DGR for the benefit of its
stake holders. In line with the vision of the DGRbe developed as a fully integrated Big Five Game
Reserve recognised as an ecotourism destinatieroliowing objectives will be pursued:

0] To limit the number and footprint of developmentsl énfrastructure within the DGR;

(i)  To limit the impact of developments on the touriesxperience of the DGR;

(i)  To optimise benefits; and

(iv) To seek to continually reduce the development tiessin the DGR in an attempt to

enhance visitor experience.

C. POLICY AND OPERATIONAL GUIDELINES

C.1) DEVELOPMENT DENSITIES

C.1.1) Policy

It is DGR’s policy to acknowledge developments txgson incorporated properties and the resulting
high levels of development; whilst simultaneoushcauraging land owners to reduce densities
without necessarily reducing income and benefieptigls and limiting new developments through
the establishment of development guidelines arndcgans.

These guidelines will be based on industry normd standards and will seek to find means of
reducing environmental impact not only through iempénting restrictive rules and regulations, but
also through finding clever ways in which visitotperiences can be enhanced and benefits can be
maintained or improved whilst reducing developniemiacts.
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Due to the historic rights that have been recoghisg DGRMA at the time of negotiation the

incorporation of land, it is difficult to find angeitable distribution of developments and therefore
introducing a logical Zonation policy based uporiemmental factors, It is therefore policy that

developments on State land will be minimised touoedthe overall development densities and
resulting impact.

It will further be policy to consider the ecologxsibility, neighbouring developments and othee sit
specific impacts when new developments are coresider

C.1.2) Operational Guidelines

C.1.2.1) DEVELOPMENT DENSITIES FOR PRIVATE RESIDENCES

The existence of private residences in the DGRthadontinued right to a residential unit, assecat
structures and uses on land owners’ land is resegni

The existing footprints and densities of privateidences and structures at the date of signing of
agreements will be recognised in future densitgudations.

The combined density of private and commercial tigraents on both private and State land should
be limited to a development footprint of 1% of drea of the DGR.

Where the development densities in approved ordetlprivate residences existing at the execution
date of agreements exceed the 1% development faiptgre existing footprints are accepted as the
upper limit for those residences.

All private residential developments will remainbgect to compliance with the legislation and
regulations of the competent local, regional antonal authorities in terms of land use rights,
building regulations, etc.

All other guidelines contained in the existing DGFevelopment Policy (2005), or any other
subsequent density guidelines approved by the DGRMIAbe adhered to.

C.1.2.2) DEVELOPMENT DENSITIES FOR COMMERCIAL DEVELOPMENT ON
PRIVATE LAND
The presence of existing commercial tourism devaknts in the DGR on private land is recognised.

The existing footprints and densities at the d&teigning of agreements will be recognised in fatur
density calculations.

Development densities for existing commercial depelents should be capped in accordance with
the following:
® Where the development densities in approved oradedlcommercial developments on
private land existing at the execution date of egrents exceed the 1% footprint limits,
the existing footprints are accepted as the uppets|for those developments;
(i) Excess densities accepted for such existing dewedats will accrue only to the land
owner that signed the agreement and may not befér@ed to any other land owner,
nominee, land portion or erf within the DGR.

Density guidelines may be adjusted in accordandd whanges in market demand and other
determining factors, as contained in any other egbsnt density guidelines approved by the
DGRMA.

The densities for commercial tourism developmenil$ lve calculated over the area of the each
property in the DGR and in recognition of existights.
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Rezoning, subdivisions and changes in land usertsa@mpliance with the tourism objectives of the
DGR will generally be supported, in accordance Wl existing DGR Development Policy (2005),
or any other subsequent development policy apprdwedhe DGRMA, provided that potential
impacts on the DGR are satisfactorily addressed.

Applications for subdivision of private land to fons no smaller than 100ha for purposes aimed at
compliance with the tourism objectives of the DGHI \generally be supported provided that
potential impacts on the DGR are satisfactorilyradsied.

All other guidelines contained in the existing DGPevelopment Policy (2005), or any other
subsequent density guidelines approved by the DGRMIAbe adhered to.

C.1.2.3) DEVELOPMENT DENSITIES FOR COMMERCIAL DEVELOPMENT ON  STATE
LAND

In order to maintain acceptable density norms fier DGR as a whole, developments on State land

will be determined in accordance with the 1% depelent footprint density guideline and will

attempt to stay within acceptable benchmarked tenerms as presented above.

C.1.2.4) DEVELOPMENT IN SENSITIVE AREAS
No development will be allowed in sensitive areacshsas wetlands (refer to Map 9 - Hydrology).

C.1.2.5) EXPANSION OF THE DGR

In order to maintain acceptable density normsjrberporation of additional land into the DGR wiill
be sought. Land incorporated into the DGR in tharfumay be subject to greater limitations to assis
the greater DGR in conforming to benchmarked dgmsitms as presented above.

C.2) INFRASTRUCTURE DEVELOPMENT

C.2.1) Policy

The development of infrastructure will be carefuthonitored and controlled with the overall and
long-term objective being to reduce the high lewéldevelopment within DGR. Where developments
are in need of substantial renovation or replaceénaen effort will be made to reduce the footprint
and/or the impact of developments through the adiomf development and operational guidelines
provided below.

C.2.2) Operational Guidelines

C.2.2.1) PERIPHERAL DEVELOPMENT OF MANAGEMENT INFRASTRUCTURE

The unique ownership structure of the DGR wheretipial private land owners and the State have
incorporated land into a single reserve will beogesed. It is acknowledged that these arrangements
the associated private residential rights and tistofic development patterns on individual land
parcels are inherited by the DGR. Limited contrekrothe removal of such infrastructure is,
therefore, accepted.

A peripheral development strategy and the cluggesinmanagement infrastructure around gateways
will be adopted for the development of managemefnas$tructure as far as is practically possible in
an effort to reduce the fragmentation and impadtfohstructure development on the DGR.

The facilitation of new developments outside theFDBat can divert internal pressures, stimulate the
creation of new regional products and generate lmavefits and opportunities for local communities
will also be encouraged and partnerships with mggtroducts such as the Carousel will be sought.

C.2.2.2) OTHER REQUIREMENTS
All infrastructure development will take place irccardance with the Physical Infrastructure
Development Plan (see section 2.2.3.2).

_________________________________________________________________________________________________________________________________|
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All other guidelines pertaining to infrastructureevélopment contained in the existing DGR
Development Policy (2005), or any other subsequitelopment guidelines approved by the
DGRMA, will be adhered to.

For any development, an EIA must be undertakenldhibbe required as per national legislation and
regulations.

C.3) MANAGEMENT OF TOURISM ACTIVITIES AND VISITOR DENSIT IES

C.3.1) Policy

A flexible approach to visitor carrying capacitiggl be followed, rather than setting fixed limits
visitor numbers, in accordance with market demémnatls of utilisation and the eco-tourism vision of
the DGR. Through adaptive management, the impatdwfsm will be measured over time and the
DGRMA in collaboration with land owners and tourisevelopers and operators will annually
evaluate and consider means of improving visitqreerences and tourism benefits whilst reducing
the impact of tourism developments and activities.

C.3.2) Operational Guidelines

C.3.2.1) TOURISM ACTIVITIES

All tourism activities conducted in the DGR will lo&assified and approved by the DGRMA into high
and low impact activities, in accordance with th&® Development Policy (2005), or any other
subsequent development guidelines approved by GRRNDA.

C.3.2.2) VISITOR DENSITIES

Visitor densities will be determined as a densitgrathe DGR as a whole, as there is no geographic
or spatial logic in terms of high and low densiydes inherited from historic densities on private
land. The decision to not have any developmentib$tance on State land contributes in countering
the high densities on private land, thereby reduthe overall densities. Development on State land
has not been finalised, but visitor densities andhimers will be affected by the eventual tourism
options implemented on the State land.

Day visitor levels will be restricted through limibn vehicle permits and other operator activities.
High impact day visitor levels will be monitoredcawisitor densities of 1 high impact day visitor pe
55ha will be allowed, as determined by the DGR Dmy@ent Policy (2005).

Visitor densities will be monitored and controls day visitor numbers annually reviewed and
adjusted in line with utilisation and impact levet§ visitors, in accordance with the DGR
Development Policy (2005), or any other subsequimtelopment guidelines approved by the
DGRMA.

C.3.2.3) ACCESS CONTROL & USER FEES

Road access control measures will be put in placerder to allow for the control of traffic as a
monitoring and management measure to ensure tagy sifroad users and the security of animals in
the DGR.

Self-drive visitors will be subject to the issueaf appropriate permit. The size of the DGR does,
however, not currently allow for self drive touris@nly once the DGR has significantly expanded
will self-drive visitation be introduced.

Visitors to the DGR (including concessionaire gsgstill pay an exit fee proportionate to their lémg
of stay and/or in accordance with the season af tisit, as determined and approved by the
DGRMA. This may also include a differential rater fin-season”, “off-season”, “mid-week”,
“weekend” or “peak season” visitors as well as i@féble rates for certain target markets such & loc
communities, pensioners, etc.

_________________________________________________________________________________________________________________________________|
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C.3.2.4) VEHICLES & TRAVERSING
Both self-drive as well as guided game viewing\atgis will be allowed in the DGR. However, the
size of the DGR does not currently allow for sefifsd tourism.

Self-drive game viewing, when implemented, will festricted to specified Green and Yellow roads
as determined by the DGRMA and in accordance withrbad classifications set out in the in the
DGR Development Policy (2005), or any other subsatjdevelopment guidelines approved by the
DGRMA.

Registration with the DGRMA of all vehicles to bdlised for game drive or other commercial
activities will be required, together with confirtiean that appropriate licences, operator’'s permits,
insurances, etc. have been obtained.

Game drive and other special vehicle permits gteeconcessionaires will be limited to 1 permit per
100ha of land in the DGR, as set out in the DGRdl@pment Policy (2005).

Vehicle permit limits may be adjusted as agreedh wie DGRMA or in accordance with any other
subsequent density guidelines approved by the DGRMA

Vehicles utilising public or private rights of way access accommodation facilities, activity bases
private residences will not be controlled.

A variety of visitor management techniques that @med at increasing visitor carrying capacities
whilst reducing impacts will be employed. A randanon-driving amenities will be provided to keep
visitors occupied off the roads and will include flollowing:

(1) Interpretation at sites of interest

(i) Hides and picnic sites

(i)  Restaurants, tea gardens, cafeterias

(iv)  Man-made attractions such as predator parks, lmgedimps, rehabilitation centres, etc.

Scheduled conducted game drives with maximum pgssgiper trip will be encouraged to reduce the
number of vehicles on the roads.

Rules to minimise vehicles at animal sightings Ww#l negotiated and agreed with concessionaires in
order to enhance the visitor experience. Other oreassuch as route reservation procedures, radio
communication, precedence management and minimparaen on routes may be negotiated and
implemented by the DGRMA.

All non-vehicular activities will have to be guidetlie to the presence of dangerous game.

All other guidelines pertaining to the control @hicles and traversing rights contained in thetexjs
DGR Development Policy (2005), or any other subsatulevelopment guidelines approved by the
DGRMA, will be adhered to.

C.3.2.5) LIMITS OF DEVELOPMENT AND USE

All concessionaire agreements will have explianits placed on sizes and levels of development,
type and level of activities and on the nature emplcities of traversing rights, as determinedhey t
DGR Development Policy (2005), or any other subsatjadevelopment guidelines approved by the
DGRMA.
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2.2.3.2 INFRASTRUCTURE

A. DESIRED STATE

It is the Vision of DGR that appropriate infrastuwe should be in place that will enable the
professional management of DGR in line with itdedaobjectives and strategies. The composition,
locality and design of this infrastructure will laémed at provision of cost-effective and efficient
support to the operational management and optintilisation of DGR.

B. OBJECTIVES

The Primary Objective regarding Physical Infrastuee is to have appropriate facilities and support
services cost-effectively developed in appropriatalities that will enable efficient management of
DGR and its assets in line with management pol@nesstrategies.

C. STRATEGIES
The Main Strategies used to achieve the Desirge Sta:
@ To direct and control the development of infradimee in line with a Development Plan
(i)  To optimise cost-efficiency by utilising availabiefrastructure in existence on private
land before investing in new infrastructure
(i)  To encourage the phasing out and eventual demolifiecedundant infrastructure
(iv)  To develop infrastructure essential to the manageémed utilisation of the DGR that is
not yet in place.

D. POLICY AND OPERATIONAL GUIDELINES
D.1) OVERALL INFRASTRUCTURE POLICIES
D.1.1) Policy Guidelines
All infrastructure development must take place iocadance with integrated environmental
management principles and procedures within whiehfdllowing needs to be considered:
(1) Full compliance with the policies and guidelinegpasvided in this document
(i)  Compliance with registered land rights, Environmaéntmpact Assessment (EIA)
processes and any other relevant legislation
(i)  Potential visual impacts
(iv)  Applicable building and safety standards
(v)  Saving of energy and waste management
(vi) Rehabilitation of construction sites.

The DGRMA, once appointed as the management atithoyithe MEC or the Minister under the
Protected Areas Act, has the right to monitor anfibree compliance with policies through normal
legal action, and any costs associated therewithpass to the land owner/developer.

D.1.2) Responsibility for Infrastructure

The DGRMA will be responsible for the developmendi@r procurement as well as the maintenance
of appropriate game reserve and conservation infictsire and will decide on standards and quality
required and the final placement of developmentds Will be done in collaboration and with the
assistance of land owners, within budgetary comgrand in accordance with specified needs.

Physical game reserve and conservation infrastreietill only be developed as required and will not
be duplicated if such infrastructure already exilstappropriate location/s on private land wherm th
land owner is willing and able to make such infnastiure available to the DGR.

D.1.3) Existing Infrastructure and Control over Developmerts

Land owners can retain the infrastructure presergroperties at the time of agreeing to incorporati
of their land. No new infrastructure will be devedal and existing infrastructure will not be repthce
or expanded without the approval of DGRMA. As adijuj principle, no replacement or expansion
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will be allowed unless it is essential for the ngaraent of the DGR in line with stated objectives,
strategies and policy guidelines. Control over tlgw@ent will be made possible through the rights
afforded to the DGRMA, once appointed as the mamage authority of the proclaimed Protected
Area, or in accordance with existing municipal depenent policies.

D.1.4) Responsibility for New Infrastructure
Where the necessary game reserve and conservafiastiucture is not in place, DGRMA will
determine the need, procure appropriate fundingdandlop the necessary infrastructure.

Where bulk services are required by DGR managenhamd, owners and/or tourism developers and
operators, procurement and/or development of swtk $ervices will be the responsibility of the
beneficiaries thereof, although the DGRMA will caritstandards and determine the location of such
infrastructure.

Development of new infrastructure will not be pdtad unless it is deemed essential for the
management of the DGR in line with stated objestiwtrategies and policy guidelines of the DGR.
All those additional services required for park agement will be supplied and maintained from the
reserves capital and operational budgets respéctive

For any new developments, an EIA must be undertakearding to DGR guidelines.

D.1.5) Redundant Infrastructure

Land owners will be encouraged to identify and reencedundant infrastructure in an effort to reduce
the footprint of inherited infrastructure that doext materially contribute towards the cost-effeeti
and efficient management of DGR.

D.2) ADMINISTRATIVE INFRASTRUCTURE

D.2.1) Policies

Administrative infrastructure required for the peopmanagement of DGR will be provided at
regional service centres.

Minimum infrastructure that should be containedegional centres includes:
0] Offices;
(i)  Workshops; and
(i)  Gateways.

At present, the management of DGR will be serviogdhree regional centres, each providing basic
support infrastructure servicing the relevant ragibhe most logical regional dispensation is toehav
a Northern Region, Southern Region and Eastern oRegas depicted in the administrative
infrastructure map, Map 25.

Where possible, management infrastructure (othear gateways) is centralised at regional centres to
avoid the unnecessary spread of infrastructure. dde of existing facilities that can be used as
service centres will be negotiated with and produf®m participating land owners before any
investment is made in infrastructure by DGRMA.

The placement of gateways is determined by the m@ads that form the major routes into and
through DGR as depicted by the administrative stfiacture map, Map 25. Gateways will have
minimum infrastructure developed to control accasd thoroughfare into and through the DGR in
accordance with standards set by the DGRMA.

D.2.2) Guidelines
The following minimum facilities and equipment aegjuired at each of the regional centres:
® Workshop with basic equipment, ideally comprising:
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a. Work benches
b. Service pit
c. Full set of standard mechanical tools
d. Back-up generator
(i)  Stores and management supplies for:
a. Road maintenance materials
b. Emergency fence maintenance materials
c. Storage for vehicles and equipment
d. Sheds or shaded parking
e. Safe for firearms, confiscated items, valuables, et
(i)  Office with basic furniture and equipment per regibcentre, ideally comprising the
following items:
a. Printer (large), copier and fax machine;
b. Working table, ringbinder, shredder and guillotine;
c. Boardroom table and chairs;
d. White board, projector, projector screen and fliygit stand;
e. Stationary cupboard, filing cabinets and book cases
f. Kitchen equipment including kettle, fridge, microveaoven and general cutlery and
crockery.
(iv) Offices for field and administrative staff; ideallyomprising the following per work
station:
a. Desktop computer;
b. Small printer;
c. Desk, chair & visitors’ chairs;
d. Desktop organiser;
e. Filing cabinet & book case;
f. Telephone;
. Waste paper bin.
(v)  Staff Housing:
a. Staff housing for staff that are required on sited4 hours
(vi)  Vehicles and Equipment:
Vehicles for field staff
Vehicles for maintenance staff
Transport vehicles for staff
Tractor and trailer
TLB
Grader
Bowser
Fire fighter

Q -

S@mP o0 Ty

All gateways into the DGR will be under the contafl the DGRMA. Should land owners or
developers wish to have additional gates other tiese already present; the implementation,
maintenance and staff costs will be borne by suuid lowners or developers. This includes
requirements for additional DGRMA staff accommodatand salaries and any other costs, if deemed
necessary by the DGRMA.

D.3) CONSERVATION INFRASTRUCTURE

D.3.1) Policies

Conservation infrastructure required for the propesnagement of DGR will be provided at
appropriate localities throughout the DGR.

Minimum conservation infrastructure includes:
)] Fencing;
(i) Game Release Bomas and Ramps;
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(i)  Breeding Camps; and
(iv)  Water points.

The DGR is fenced with a Big 5 standard game fémeecordance with the specifications laid down
by the DGRMA (see section 2.2.3.2 (D.3.2)) thatrégarded as a minimum requirement for
containing animals and the protection of residénfmoperties of land owners, tourism
accommodation facilities, island properties andjhleouring properties.

The DGRMA will ensure adequate fencing is provideadontain the animals that occur in the DGR.
DGRMA will ensure that this is maintained in goazhdition. All DGRMA staff accommodation and
facilities will be protected from wild animals wleerelevant. The land owners and the tourism
developers and operators are responsible for emwgtine safety of their own staff and guests and
should fence their residential-, staff-, guest- asdociated facilities adequately. Should theyheot
fenced, then the DGRMA will not be liable for angims that may arise from damage to property,
injury or loss of life. Erection and maintenancef@rficing of private property will be in accordance
with the specifications laid down by the DGRMA (ssetion 2.2.3.2 (D.3.2)).

The use of existing game release bomas and ramgexjibg camps and water points that can be used
by DGR will be negotiated with and procured fronmtjggpating land owners before any investment is
made into such infrastructure by the DGRMA. It mmMever essential to consider and comply with
other DGR policies and guidelines, when deciding dievelop or use existing conservation
infrastructure.

D.3.2) Guidelines
D.3.2.1) FENCING
The fencing should be compliant with Big 5 standaad approved by the Provincial body GDACE,
currently with the following specifications:
@ An electrified perimeter game proof fence of 2.4eight with a minimum of 24 strands
(non-electrified);
(i) Electrified on the inside of the game fence witheatst five strands of electrical wires,
with a minimum diameter of 2.24mm;
(i)  Trip line 0.6 m from fence base and electrified;
(iv)  Bottom strand: at ground level with 225mm doublisetf brackets;
(v)  Second strand: at 500mm above ground level witm22%louble offset brackets;
(vi)  Third strand: 1m above ground level with 225mm deuifset brackets;
(vii)  Fourth strand: 1.5m with 225mm or 450mm doubleatftsackets;
(viii) Top strand: on top of fence (2.4m above groundl)evigh 450mm double offset brackets;
(ix)  Earth strand: (double offset) 10cm on the insideawth live wire strand;
(x)  Minimum voltage of 6000V should be maintained oe twhole peripheral electrified
fence; and
(xi)  Energisers large enough to maintain at least 600@ a distance of 8 km and do not
release less than 6 Joules.

The specifications may be amended by the DGRMA @s Rnowledge and/or technology is
developed.

The perimeter fence and fences around island prepewill be monitored and managed by the
DGRMA in accordance with the policies and guidddiset out in section 2.2.3.2 of this report.

All land owners and tourism developers and opesatall maintain their own fences around their

homesteads, staff accommodation and tourism fiasilih order to ensure the safety of their staff an
guests.
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D.3.2.2) GAME RELEASE RAMPS AND BOMAS, BREEDING CAMPS AND WA TER
POINTS

Recognising that the need for game release bonthsaanps, breeding camps and water points will

change over time, the DGRMA will regularly map tekp a register of all approved game release

ramps and bomas to ensure that it complies withinmim standards and requirements and is aligned

with the conservation policies and needs at thae.tiThe DGRMA may insist that redundant

conservation infrastructure be demolished andiooked.

D.4) RESERVE INFRASTRUCTURE

D.4.1) Policies

Reserve infrastructure required for the proper rgarmeent of DGR will be provided at appropriate
localities throughout the DGR.

Minimum reserve infrastructure includes:
) Staff Housing;
(i) Management Roads;
(i)  Quarries;
(iv)  Service Gates; and
(v)  Communications.

The DGR relies on basic reserve infrastructure ldgeel by individual land owners and the DGRMA
will make use of this infrastructure before addamy additional infrastructure. The use of existing
staff housing, management roads, quarries, segat®s and communications that can be used will be
negotiated with and procured from participatingdlaswners before any investment is made in
infrastructure by DGRMA. Compliance with naturateerce policies and guidelines when deciding
to develop or use existing reserve infrastructisrepwever essential.

D.4.2) Development Guidelines

D.4.2.1) STAFF HOUSING

The DGRMA will as far as possible not provide hagsfor staff inside the DGR but will have staff
find their own housing outside the DGR. Land owreard tourism operators will also be encouraged
to have staff housed in neighbouring towns andsparted into DGR on a daily basis. Only personnel
that are required to be on standby on the promroyld be housed inside DGR. This will require a
pro-active effort by all land owners to have staffising phased out from the DGR over time.

D.4.2.2) MANAGEMENT ROADS

The DGR has adequate tourist and land owner maregewads in place and do not foresee the need
for any new management roads. DGR management bagtit of way on all roads inside the DGR
for management purposes and will use these acaydin

The policy guidelines in the existing DGR DevelopmPolicy (2005) regarding the construction of
Roads and Paths, or any other subsequent constrigtidelines approved by the DGRMA, will be
adhered to.

D.4.2.3) QUARRIES
Gravel for road construction and maintenance cdy loa collected from outside the DGR and no
guarrying of road material will be allowed insid&R.

D.4.2.4) SERVICE GATES
A number of service gates have been developed dlmgeriphery of DGR (see Map 25). These
service gates are developed and are maintaindiely GRMA in accordance with set standards.
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D.4.2.5) SECURITY OUTPOSTS
DGR will not have any security staff stationed @dhe perimeter fence or elsewhere inside DGR
and therefore do not require security outpostseasrity patrols will be operated on a random basis

D.4.2.6) COMMUNICATIONS

DGR will make use of cell-phone and two-way radiemenunication for reserve management
functions and do not require new infrastructurg¢hea foreseeable future. Should the need however
arise, the DGRMA will decide on the best localiég/iand standards for the development of a central
radio base and for the erection of a repeaterostati It is foreseen that this requirement will mos
likely be identified for purposes of dealing witmergencies and security.

D.5) TOURISM AND TOURISM SUPPORT INFRASTRUCTURE

D.5.1) Policies

Tourism support infrastructure in operation ancuinesgl by private tourism developers, operators and
their guests will be provided at appropriate |dezdi throughout the DGR. No new developments will
be allowed on private land post incorporation, sslspecific approval is granted by the DGRMA in
accordance with the development policies of the DGRe provision and control of such support
infrastructure by the DGRMA is subject to the apmpwient of the DGRMA as the management
authority under the Protected Areas Act. In theerimi, the DGRMA will promote and make
recommendations on the provision of such infrastimgcby private tourism operators.

Minimum tourism support infrastructure includes:
(1) Tourism Lodges, Resorts, Facilities, Amenities Batk Services;
(i)  Tourism Roads and Tracks;
(i)  Signage; and
(iv)  Air Strips.

D.5.2) Development Guidelines

D.5.2.1) TOURISM LODGES, RESORTS, FACILITIES, AMENITIES

Tourism lodges, resorts, facilities and amenitiasnot be expanded without the approval of the
DGRMA. The guidelines set in section 2.2.3.1 wil ssed as an upper limit regarding development
densities.

Facilities, such as tourism lodges, resorts, faedliand amenities, hides, picnic areas and game
viewing waterholes on private land must be build anaintained by the land owner and/or the
respective tourism developer/operator and shouldegistered with the DGRMA. Should operators
wish to construct facilities on State land, thisstnibe concessioned in consultation between the Stat
and DGRMA and in compliance with normal tenderingoading procedures as prescribed by the
State. Such tendering or bidding must be agreénl woiting by the DGRMA. If necessary, it should
also be negotiated and agreed to in writing witteobperators in the DGR on the principle thad & i
communal facility and therefore available and asités to all. Maintenance of those facilities,
however, will be to the cost of the lodges. The DM@Rmust seek to ensure that waterholes and/or
dams are developed according to the water plangéone, by negotiating with, advising and
encouraging private land owners to cooperate i tegspect. The DGRMA will ensure that these
facilities are maintained by the appropriate lamther, or the DGRMA, as may be agreed between
the parties.

Telephones, radios, electricity, water and othdk mervices for use by tourism developers and
operators must be supplied, maintained and paitdyfdhe tourism developers and operators and they
must ensure they have sufficient capacity to sugEy needs. The DGRMA will provide advice and,
where necessary, will endeavour to facilitate niegjons with the relevant government departments
in order to get these services into the area.
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D.5.2.2) TOURISM ROADS AND TRACKS

Existing roads and trails will be registered bydawners and will be maintained to an agreed format
and standard, as described in the DGR DevelopmeiityP(2005) or any other subsequent
development guidelines approved by the DGRMA. Taariroads and trails will be classified as
follows:

(1) Grade A roads will be public roads and other roadssified as such by the DGRMA, to
be used for general game drive activities anddm@le permit holders.

(i)  Grade B roads will be private roads within the DGbtn only for registered game drive
vehicles and for use by members themselves or gtree drive operators with traversing
agreements registered with the DGRMA.

(i)  Grade C roads will be private roads reserved fgistered game drive vehicles only or
4x4 vehicles with special trail permits.

(iv)  Trails are classified as thoroughfares accessibl®at, trail bike or on horseback.

Road densities, sight distances, intersectionvatey construction standards and signage will all b
controlled by the DGRMA.

The development of additional roads and trails wél subject to approval of a development plan
submitted to the DGRMA and will meet all Local Aatity and other statutory requirements, as well
as the road development guidelines set out in t&& Mevelopment Policy (2005) or any other
subsequent development guidelines approved by GRRNDA.

Road densities of 3km per 100ha with a 50:50 d@itveen roads and trails will be maintained,
subject to local variation, as determined by thdRO@evelopment Policy (2005).

Road and trail density guidelines may be adjusteddcordance as required for improved visitor
experiences and other determining factors, as r@muan any other subsequent density guidelines
approved by the DGRMA.

All other guidelines contained pertaining to roadsl trails in the existing DGR Development Policy
(2005), or any other subsequent density guidekpgsoved by the DGRMA, will be adhered to.

The policy guidelines in the existing DGR DevelopmEolicy (2005) regarding the construction of
Roads and Paths, or any other subsequent construgiidelines approved by the DGRMA, will be
adhered to.

D.6) PRIVATE DWELLINGS AND RELATED INFRASTRUCTURE

D.6.1) Policies

Private dwellings and related infrastructure beilpggto land owners exist on their property.
Although the DGR has no say over the existenceseraf such infrastructure, no new infrastructure
or expansion of existing infrastructure will beoalied.

D.6.2) Development Guidelines

To facilitate the necessary control and to mininttse footprint of private dwellings and associated
infrastructure, the DGRMA should encourage land emsnto demolish all infrastructure that is
redundant or unsightly or that threatens the weihf of animals inside the DGR.
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2.2.3.3 LAND USE & HOUSING

This section makes recommendations for the manageofeland uses and includes management
recommendations related to housing issues.

A. DESIRED STATE

Existing and future use of land in the DGR will timsistent with and supportive of the overall goal
of eco-tourism development. No changes to landigsés which is inconsistent with this goal will be
allowed. Clear guidelines will be developed to eastompatibility of type and architectural style of
tourism and residential structures in the DGR. rfamagement of land uses in the buffer area around
the DGR boundary will also be sensitive to the gaco-tourism development.

B. POLICY OBJECTIVES AND MANAGEMENT
RECOMMENDATIONS

Table 2.23 sets out the policy objectives and mamegt recommendations with respect to land use
and housing aspects, as it pertains to the DGR.

400



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

Table 2.23 Policy Objectives and Management Recomm&ations: Land Use and Housin

Formal
Residential/
Tourism
Development

The distribution and
extent of residential and
tourism facilities within
the DGR has been
analysed in detail in
section 1.2.5.1 of the
report. This information
indicated that the
residential component
accounts for 33.5% of
the total development
footprint in the DGR,
and tourism facilities for
26.5%. It can also
realistically be expected
that the spatial
distribution of tourism
facilities will increase in
the foreseeable future.

Loss in biodiversity quantity
and habitat fragmentation as
result of development
footprint

Visual impacts of
development, e.qg., different
styles, densities, etc.
Changes in river flow regime
as result of hardening of
catchment areas

Decline in surface water
quality due to polluted run-off
Decline in ground water
quality as result of household
sewerage systems

Lower infiltration to
supplement groundwater
reserves

Withdrawal of groundwater
reserves by boreholes
Increased waste volumes
Increasing possibility of
various forms of pollution

[

The following guidelines should apply to limit thiesual impacts of

residential structures and tourism facilities:

0 Develop a policy on building appearance and outcugmage,
including architectural design, choice of colounsl anaterials
etc.

0 Over illumination should be prevented. Lighting slib be
limited to the maximum extent possible, and no gessary
lighting should be allowed. Where possible, lightshould
be switched off during periods of low or no usage, late
evenings and early morning hours, as well as duysergpds
of low/no occupancy.

0 Light trespass should be avoided. The directiofightting
should be limited to the area where absolutely eéethd
not allowed to spread onto the surrounding veld
neighbouring properties.

0 Lights should be pointed downwards to limit contitibn to
sky glow (which will be significant in the Dinokergyea
due to high levels of suspended particles in tea)ar

0 Screening vegetation (indigenous trees and shrsitoa)ld
be planted and maintained by all land owners taicedhe
visual impact of buildings, roads and other infnasture,
disturbed areas, excavations and other featurds ntlag
reduce the visual appearance of the landscapehein
properties.

Land owners should ensure that sanitation systemstheir

properties are appropriate for the site specificotgehnical

conditions, and are well maintained.

All households should be served by a proper funaig sanitation

system, suitable to site specific conditions.

All larger developments in proximity to bulk sewénes of

Tshwane Metropolitan Municipality, should link withose lines.

Waste material should be properly disposed of aiagrto legal
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requirements and as specified in the waste manadeguédelines
specified in section 2.2.2.2..1 (D)

» Every effort should be made by land owners to aiimit soil and
wind erosion

» Storm water outfalls should be designed not to €aresion. Ng
surface storm water generated as a result of thela@ment of the
area should be directed directly into the ripanametland system.

« All new fuel storage, if any, should be abovegroand properly
bunded. In case of existing underground tanks,rgheater quality
monitoring should be regularly conducted to depestsible
leakages. In case of spills or leakages, the reteaathorities should
be contacted. A spill response strategy shoulah Ipdsice, including
the on-site availability of a spill response kitl Relevant legislation
and SANS standards regarding the construction atiper
maintenance and decommissioning of tanks shouétibered to

* Use of insecticides should be minimised and eliteidawhere|
possible, and alternatives (e.g. mosquito netsveindow netting)
should rather be utilised.

e Strict water conservation measures should be adopte

e Xeriscape gardening, i.e. the use of xeromorphic cbmate
appropriate plants (all indigenous) that are adhpte the local
climate, should be practiced. Apart from habitabvision, these
plants require less water, and are more likely uovige drought
conditions. Use of high-maintenance lawns and drplaats should
be minimised.

» Should any artefacts or other forms of heritageusses be
discovered during the operational phase, SAHRA lshou
immediately be notified, and a professional arctagst should be
called in to investigate.
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Informal
Housing

The location of informal
and semi-formal housin
areas is limited to the
areas immediately
adjacent to the western
boundary of the DGR,
with specific reference
to the Steve Bikoville
settlement. As indicated
in section 1.2.5.1 of the
report, a number of
housing provision and
services upgrading
initiatives are currently
underway in this
settlement which is
likely to lessen the
negative impacts on the
DGR.

Air pollution due to the lack
of electricity

Loss in biodiversity quantity
and habitat fragmentation as
result of growth of settlemen
Decline in ground water
quality as result of pollution,
mostly due to lack of service
provision

Decline in surface water
quality due to pollution
Impacts of littering and illegal
waste disposal

S

Discourage illegal waste dumping, especially althregborder of the
DGR and enforce appropriate by-laws.
The DGRMA will support initiatives to upgrade theamsdards of
housing and services provided in the Steve Biked#ttlement
The DGRMA will work closely with relevant authoes to prevent
any growth of the existing informal settlement tloe establishment
of new informal settlements
Encourage the community to adopt cleaner alterestte coal and
wood burning for heating and cooking, e.g. solapkess for
cooking, and installation of insulation to redulce heed for heating.
Residential areas within the primary zone of inficee should act &
a buffer between the protected area and the caiderdial areas
further to the west. The community should be ernaged to plan
indigenous species to enable the creation of Hataitaome of the
more mobile species. However, care should be takgmevent the
residential areas from acting as sink habitat.

The community should be encouraged to collect messusuch a
medicinal plants and honey only as part of apprquegrammes in
the DGR.

The community should be discouraged from damagimegfénce,
and be made aware of the implications of damagiectéence.

[72)

1v2}

Industrial/
Commercial

The occurrence of
industrial/commercial
types of development
within the DGR is
limited to a number of
non-participating
properties. These
include a Brick making
factory, a grain mill, a
detonator factory, and a
retail complex (Safari

Loss in biodiversity quantity
and habitat fragmentation as
result of industrial and
commercial development
Non-sustainable use of
ground water resources
Decline in ground water
quality as result of industrial
pollution and effluent
Decline in surface water
quality due to

No new commercial or industrial land uses will bievaed in the
DGR. The DGRMA should liaise with the NTTLM and eth
decision making bodies such as the Gauteng Developitribunal
to be recognised as an Interested and Affecteq partany such
applications on adjacent properties or non-pa iy properties.
All existing commercial or industrial uses should bperated in
terms of the specifications and conditions of apedoland use
rights. The DGRMA should liaise with the NTTLM tonsure
enforcement thereof on surrounding properties amdparticipating
properties.

The DGRMA should liaise with GDACE to ensure thaistng
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components are mostly
located on island
properties, they will
have a continued impag
on the future operation
of the DGR.

Loss in biodiversity quality
(ecosystem health) as result
soil contamination

Impacts and ambient air
quality

of

Mall). Although these industrial/commercial effluen! commercial/industrial uses are strictly managedaoordance with

the conditions and EMP of the environmental autiaion. If
applicable, an application for rectification for lawful activities
should be undertaken.

The following management measures should be impitadeto
minimise risks associated with the transportatgtarage, handling
use and disposal of materials, chemicals and ogwentially
hazardous substances that may be used at indicstmahercial
activities on island properties:

(0]

All hazardous substances should be transporteddstbandled
used and disposed of according to the legal pravssstipulated
in the Occupational Health and Safety Act and otpplicable
legislation.

Storage areas that contain chemicals and hazasidistances
must be bunded with an approved impermeable linifige
containment capacity must equal the capacity of dtwage
containers.

Material Safety Data Sheets should be kept onfsiteeach
potentially hazardous substance transported, storetbndled
on the site.

The landowner and workers dealing with materialsd
substances must be aware of their potential impaudsfollow
the appropriate safety measures.

Scheduled hazardous waste and its containers reusisposed
of at DWAF- or DEAT- approved facilities.

If applicable, hazardous substances and materi@sta be
transported in sealed containers or bags.

Hazardous substance storage areas must be dedigd
demarcated, fenced and roofed if necessary.

Location of hazardous substance storage areas takestinto
account prevailing winds, distance to water bodEsgeholes
and residences in the surrounding area, and otegitgraphy.

Storage areas should be secure and be safe froessaty
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children and animals.

0 Hazardous substance storage facilities should baned ang
maintained regularly and leaking containers shdadlisposec
of without spillage.

0 Hazardous storage and refuelling areas must berlairdevith
an impermeable liner to protect groundwater quality

0 Storage areas containing hazardous substancesaadais
must be clearly signed.

Agriculture

Agricultural activities
are mostly in the takes
the form of extensive
cattle farming. With the
exception of a limited
number of more
intensively utilised area

for sheep farming, these

activities are generally
of a low density and
impact. It can also be
expected that the
occurrence of cattle
farming will decrease
with the implementation
of the DGR. The extent
of cultivated areas on
participating properties
is limited

Non-sustainable agricultural
practices on marginal land
Soil contamination and
decline in surface water
quality due to agricultural
pollution (e.g. pesticides)
Reduced river flows and
water quality
Non-sustainable use of
ground water resources as
result of agricultural activitieg
Loss in biodiversity quantity
and habitat fragmentation as
result of agricultural activities
Decline in ground water
quality as result of
agricultural pollution
Overgrazing and loss in
vegetation cover resulting in
an increase in soil erosion

No new clearing of vegetation for cultivation whichs not been
transformed before, should be allowed in the DGR.

No livestock concentrations will be allowed in ti#GR. The
DGRMA should liaise with GDACE to ensure that exigtlivestock
concentration areas on non-participating propertigsve an
operation specific Environmental Management Plan.

The DGRMA should liaise with GDACE for the latter énsure that

any livestock areas on surrounding farms or notigipating
properties which fall within the ambit of listed tiaities under
Government Notice R386 of 2006, should obtain tleeessary
environmental authorisation and management plaresd hlisted
activities include:
o Activity 1(h): The concentration of animals for tharpose
of commercial production in densities that exceed —

(1) 20 square meters per head of cattle and n
than 500 head of cattle per facility per year;

(ii) eight square meters per sheep and more
1000 sheep per facility per year;

(iir) eight square meters per pig and more than
pigs per facility per year excluding piglets th
are not yet weaned,

(iv) 30 square meters per crocodile at any leve
production, excluding crocodiles younger tha
months;

nore

than

250
nat

| of
ne6

(V) three square meters per head of poultry
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facility at any time, excluding chicks young
than 20 days;

(vi)  three square meter per rabbit at and more
250 rabbits per facility at any time, or
(vii) 100 square meters per ostrich and more tha

ostriches per facility per year or 2500 squ
meters per breeding pair.

0 Activity 1 (i): aquaculture production, includingamculture
and algae farms, with a product throughput of 10k@0or
more per year.

o Activity 1 (j): agri-industrial purposes, outsideeas with
and existing land use zoning for industrial purgoshat
cover an area of 1000 square meters or more.

er
than

n 50
are

Mining

See detailed mining
information in section
2.2.2.3.3

See detailed recommendations inSee detailed recommendations in section 2.2.2.3.3

section 2.2.2.3.3

Planning and
management
of housing and
land use

There are a number of
existing spatial and
other planning
frameworks applicable
to the DGR, with some
inconsistencies
regarding planning
guidelines and
standards. The capacity
of the relevant authority|
to manage land use
rights is also limited

* Inconsistent guidelines for
evaluation of applications for|
changes to land use rights

e Land use practices and uses
inconsistent with provisions
of existing land use rights

Use the results of the current Environmental Mansege
Framework (EMF) process and the DGR ManagementtBlan
inform the Spatial Development Framework of the roipality, and
to inform decisions regarding applications for dto land use
rights and environmental authorisations

Revise the SDF of the local and district municiesi to clearly
reflect the long term vision and implementatiorntef DGR
Prepare a consolidated Land Use Management Systetimef
NTTLM to ensure coordinated and consistent managenfdand
use rights

Inform relevant decision making authorities suclhas
municipalities, GDACE, DME and others of the progesuture
extension of the DGR boundaries to ensure thaentitecision
making processes do not compromise the longeryésion and
viability of the DGR
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2.3 COSTING PLAN

2.3.1.1 ORGANISATIONAL STRUCTURING
2.3.1.1.1 MANAGEMENT AUTHORITY

Each of the participating land owners has to jbmtOA which is governed by the LOA constitution.
The LOA members elect the DGRMA to represent tim@rests. Refer Section 1.2.2 and in particular
Figures 1.1 and 1.2 for more detail.

2.3.1.1.2 MANAGEMENT AND ORGANISATIONAL
STRUCTURE

A. PRINCIPLES
The following principles are applied in determinitite operational management structure for the
DGR:

()  Where possible current infrastructure and resoulres used to achieve operational
capacities, thus attempting not to duplicate arfgagtructure that already exists on the
land.

(i) Land owners will assume as much responsibility tiee maintenance of their own
properties and the infrastructure thereon as malbtipossible.

(i) The DGR will only staff and fund the management arantenance of infrastructure and
resources that are collectively owned by the DGR immembers, i.e. the gateways, the
Big Five fence and the game.

(iv)  As much of the management and maintenance workarded out by land owners will be
outsourced instead of contracting own staff.

(v) Commercial operations are run by the various taueperators and controlled by the land
owners. DGR Management will only play an oversigihé.

(vi) Posts are identified according to the type of warnkl level of responsibility as per the
work done in Asia by the ASEAN Regional Centre Biodiversity Conservation (2003)
Appleton, M.R., Texon, G.I. & Uriarte, M T. (2003»mpetence Standards for Protected
Area Jobs in South East Asia. ASEAN Regional CéotrBiodiversity Conservation, Los
Bafios, Philippineg¢seeAnnexure 16).

(vii) Costs are determined according to the current Homother similar sized reserves in
South Africa.

B. ORGANISATIONAL STRUCTURE FOR  FUNCTIONAL
DEPARTMENTALISATION

To achieve business plans and goals and to utdiseurces optimally, businesses usually group
activities or products together to form functiodapartments. In order to gain competitive advantage
an organisation requires well-defined skills andaarof specialisation. Dividing tasks into specific
areas also enables personnel to focus on their afeaxpertise only. Proposed functional
departmentalisation of the DGR is given in Figu@ 2
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The challenge of such an organisational desigmdscbordination of the different functions. Each
department may view the organisation solely frons ibwn perspective. The DGR
Manager/Coordinator must ensure that proper coatidin mechanisms are in place.

The management structure proposed comprises foopaoents, namely:
() Reserve Management;
(i)  Maintenance Management;
(i)  Administration; and
(iv) Security.

The proposed management structure, with the regplitiss of each component, is illustrated in
Figure 2.8.

C. POST LEVELS

Five post levels are proposed, from Reserve Mantg&bourer, based on job responsibilities and
equivalent educational attainment. These levelmfibre basis for defining the skills requirements fo
the protected area jobs. It is also foreseen thaintunity members with little formal education will
play an important role in the DGR's management. asgessment of job levels should be based
primarily on the type of work, level of responsityiland on experience, and not on educational
attainment alone. The underlying assumption is ¢aath level should report to the next so that the
control span becomes bigger as the level of resipititysincreases.

Although not all of these posts may be filled by DGR due to these functions being provided by the
land owners, it is essential that the types andléeuf skills required are understood. Therefore th
comprehensive list of typical posts is provided.

The following post levels are generally acceptaddame Reserve management:

(i)  Non-technical whereby the work is predominantlytiee, prescribed and predictable;

(i)  Technical whereby the work is specific but not alsvgredictable and mostly requires
certain technical and analytical skills;

(i)  Supervisory whereby the work is managing the fléwpecific activities that can be often
complex, technical and made up of non-routine tasks

(iv) Managerial whereby the work is integrating the flafv activities in a complex and
technical environment with wide and unpredictablege of contexts.

(v)  Senior Management whereby the work is outward logklealing with the business in its
institutional, financial and policy environments.

The post levels and staff numbers, as per the ma@onal structure and in line with the set
principles, are provided in the personnel structorEigure 2.9. The post levels with their respexti
post descriptions and tasks, as well as the minimaguired education levels are provided in Table
2.24.
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Figure 2.8 Typical Game Reserve Management Structer

PR /Community Liaison Officer

e Community Development

Conservation Management Facilities & Infrastructure Administration Protection & Enforcement
Maintain & Development
Species & Habitat o Financial Administration Gate access control,
Management « Development & e Human Resources Admin boundary fence and
Procurement e.g. * Legal Requirements

¢ Conservation Interventions & Infrastructure developments * Controls & Auditing

rehabilitation e.g. burning, and movable asset

bush clearing and erosion procurement

control programmes » Maintenance & Control e.g.
* Planning & Monitoring e.g. infrastructure, movable t

regular surveillance of rhinos assets, cleaning service . .

and buffalos, baseline Training & Skills

information gathering, Development

monitor interventions,

removals & introductions and ¢ In house /informal training

o : courses
¢ e Formal training courses

Research & Science

e Research Coordination

e Research liaison
Source: Lapalala Management

L ________________________________________________________________________________________________________________________________________________________________|
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Figure 2.9 Proposed Personnel Structure

P ( PR/Communication Liaison
Reserve Manager/Coord. (1) J‘ =L

[ Conservation ] [ Maintenance ] [ Administration ] [ Security ]
4 A A 4
y v y

¢ Infrastr Mngt Outsourced
e Section Head X 3
* Fence Mntnce Mngr X 1

* Anti-poaching Outsourced
* Entry Control Outsourced

A A

A A 4 A A

General Monitoring X 1 ¢ Unit Mntnce Technicians X 3 ¢ Finance/ HR Clerk X 1
Lion Monitoring X 1

Elephant Monitoring X 1

Buffalo Monitoring X 1

A

A /Summary of Proposed Structure\

Total: 29 Posts
Level 4 - 1 Post
Level 3 - 4 Posts
Level 2 - 8 Posts
Level 1 - 16 Posts + Temp Labour

= /

Source: DGRMA

A 4

* Gen Mntnce Assist X9 » Cleanersx1

* Fence Mntnce Assist X 6
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Level 1
General Worker
Non-technical

responsibilities.

Table 2.24 Proposed Post Levels and Descriptions

Predominantly routine, prescribed
and predictable.

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE
- -- - - - -- - - "~ - "= - = “"= "

* No supervisory responsibilities.

« Limited decision making and
accountability.

Intermediate or
Elementary
School

Cleaner, Clerk, Fence Guard, Field
or Maintenance Assistant, Field
Monitor or a member of a labour

intensive work team

Level 2
Skilled Worker
Technical responsibilities
with some leadership
requirements.

Specific but not always predictable
tasks that sometimes require
technical and analytical skills.

« Completing specific tasks and
assignments.

 Decision making is limited to ensure
completion of specified technical task
« Monitoring and reporting related to

resource utilisation.

High school or
sI ntermediate
School

Gate Attendant, Plant Operators,
Law Enforcement Ranger, Store
Man, Mechanic, Administrative
Officer, Maintenance Technician,
Personal Assistant, Field Monitor
Cpl

Level 3

Technical / Supervisory
Supervisory / Mid-level
technical responsibilities

* Managing the flow of specific
activities.

« Complex, often technical and nont

routine performed in a variety of
contexts and requiring detailed
technical skills.

 Supervision and leadership of staff and

work teams.

assignments.

» Accountable for resources within
clearly defined operational plans.

College Diploma

* Planning and supervision of tasks andor Technical

Certificate or
High School

Section Ranger, Section Head,
Sergeant

Level 4 Managerial /
Higher Technical
Project, divisional

« Integrating flows of activities into
projects and programmes.

* Management of divisions, teams and

work groups.

« Development and management of

projects.

Bachelors Degree

Conservation Manager,
Maintenance Manager, Admin &

management and/or high * Complex and technical workina | | Decision-making within plan or Cllollege Security Officers
vl edhes] wide and unpredictable range of frameworks. Diploma.
responsibilities. contexts. « Developing and monitoring project of

departmental budgets and resources

« Strategic planning, direction,
» Outward looking, dealing with the| management, and evaluation of
Level 5 Senior organisation in its institutional, complex programmes and plans.
Management financial and policy environments] « Working with policy and decision M Reserve Manager — Head of
; . I asters or

Strategic anq « Strategic application of complex makers. Bachelors Degree Protected Area
programmatic technigues and approaches acrogseaExtensive authority for decision-

responsibilities.

wide, unpredictable range of
contexts.

making and direction.

« Overall responsibility for budgets and

resources.

Source: Lapalala Management
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2.3.1.2 COSTING OF OPERATIONS
2.3.1.2.1 PERSONNEL COSTS

According to the proposed Personnel Structure (Sgere 2.9), it is proposed that the staff
complement for the management of the DGR will amidon29 members of staff, with additional
temporary labour being employed on an ad-hoc lzss&éd when required.

This staff complement will be employed at 4 posels. It is expected that the following number of
staff will be employed in each of the post levels:

Level 4: 1 post;

Level 3: 4 posts;

Level 2: 8 posts; and

Level 1: 16 posts.

The proposed Patterson grading and estimatedeslafreach post are provided in Table 2.25.
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Table 2.25 Personnel Structure with Paterson Gradi

and Cost

COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

Conservation Management Conservation Manager 1 4 D2/D3 19 518 33 823 26670 26670
Field Monitoring - General 1 2 A4 2281 3041 (sulls 2661
Field Monitoring - Lion 1 2 A4 2281 3041 2661 6 945
Field Monitoring - Elephant 1 2 A4 2281 3041 6@ 2661
Field Monitoring - Buffalo 1 2 A4 2281 3041 Bb 2661
Maintenance Management Section Head - North 1 3 C3/C4 9 239 15 400 12320 12320
Maintenance Technician 1 2 B3 3945 9 255 6 600 0|6
Maintenance Assistant 3 1 A2 1730 2 300 2015 04%
Section Head - East 1 3 C3/C4 9 239 15 400 12|1320 12 320
Maintenance Technician 1 2 B3 3945 9 255 6 600 60®
Maintenance Assistant 3 1 A2 1780 2 300 2015 04%
Section Head - South 1 3 C3/C4 9 239 15 400 m? 32 12 320
Maintenance Technician 1 2 B3 3945 9 255 6 600 60@®
Maintenance Assistant 3 1 A2 1780 2 300 2015 04%
Fence Maintenance Supervisor 1 3 C3/C4 9239 0054 12320 12 32(
Maintenance Assistant - North 2 1 A2 1730 2 300 012 4 030
Maintenance Assistant - East 2 1 A2 1730 2300 012 4 030
Maintenance Assistant - South 2 1 A2 1730 2300 2015 4 030
Administration Finance/HR Clerk 1 2 B3 3945 9 255 6 600 6 600
Cleaners 1 1 Al 1500 2 000 1760 1750
Security Outsourced
Total for 29 Staff Members 29 149 253
Total Annual Salaries 1 940 289
gg;a;f@sr;nual Salaries (incl. 5% 2037 303
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The annual direct staff cost can be calculated blipfying the monthly staff cost of R149,253 by 13
to make provision for an annual 13th cheque bombg results in an annual direct salary cost of
1,940,289. In addition, employer contributions todgapension, medical aid, UIF and uniforms can
be assumed at 5% of basic salary costs. This sdsulin annual salary cost of R2,037,303.

2.3.1.2.2 TYPICAL RESERVE MANAGEMENT COSTS

Based on experience elsewhere, the acceptablepeoshectare for a game reserve of between
20,000ha and 50,000ha in size could be anythingidmt R60 and R350 per hectare per annum
depending on the intensity of management (Pilangsational Park budget for 2008/09 was R316
per hectare and that of Molopo Game Reserve wasp@bBectare — see Table 2.27). According to
the Grant Thornton study, the expected cost (ioflaexcluded) by year five should be in the order o

R6,64m. This equals a cost of R341 per hectare whiould be seen as an upper limit for this
project.

A reasonable split of costs for a 20,000 — 50,00@karve is indicated in Table 2.26.

Table 2.26 Proiortionate Costs for a Tiiical 20,000 50,000 ha Reserve

Administration and Operations 9%

Maintenance 21%
Manpower 60%
Subsistence and Travelling 10%
Internal Operational Costs 100%

Source: CONTOUR

2.3.1.2.3 ESTIMATED DGR MANAGEMENT COSTS

A. COSTING METHODOLOGY

The cost of managing a game reserve can be caldutst using the staff cost and its proportionate
contribution to total operating costs as a bagigvieled enough thought went into the determination
of the staff compliment and the level of experieneguired, the staff structure and the cost off staf
should be a direct reflection of the expected cexipt of management for a specific game reserve.

Overall game reserve management costs in turnismedaectly influenced by the staff compliment.
Every staff member makes demands on other resoswoésas office backup, uniforms, transport and
equipment. There is thus a direct correlation betwstaff costs and other operating costs. Staff cos
can therefore be used as a reasonably accurat@dneficalculating overall operating costs. Once
operational, however, it is essential that a patitgero-based budgeting be implemented for reginin
budgets. Although this will eventually be the reeid test for realistic budgeting, it is not possiat

this stage, as zero-based budgeting can only be doce the new staff structure is in place and the
relevant managers are allocated clear key perfarenaneas and expected deliverables. For the sake
of this broad budgeting exercise, the staff cosdk mg used as a basis for calculating the expected
operating costs for DGR.

Staff cost, expressed as a percentage of totahtpgrcosts (excluding depreciation), will be based

on norms currently experienced in the industryaAmal test, total operating costs between difiere
game reserves will be used as a comparison.
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Costs per game reserve and the proportionate batiom of staff to the total costs can vary
significantly, depending on a number of factorstbes that most notably can contribute towards high
costs as well as increased staff contribution giscare:
()  The size of the property (economies of scale canattbns);
(i)  The topography (higher maintenance for mountairmouserodible areas);
(i)  The complexity of fauna and flora populations (irsi#e management of valuable species,
bush encroachment, alien plants, etc);
(iv) The shape of the property (long and thin or manystand twists in the boundary);
(v)  The level of outsourcing; and
(vi) High levels of game and tourism utilisation demagdiigher levels of expertise and more
intensive management.

B. BENCHMARKING OF OPERATING COSTS AND STAFF
COSTS

To develop a comparative yardstick, the followingamples of game reserve costs and staff
contribution to costs have been used:

() Pilanesberg National Park;

(i) Molopo Game Reserve; and

(iii) Simple game farms.

The comparative data used for Pilanesberg NatiBadgt and Molopo Game Reserve were provided
by North West Parks and Tourism Board (NWPTB) ahnat tfor private game farms by ABSA
(http://www.absa.co.za). Previous benchmarking @zes proved that NWPTB parks provide good
representative samples with a full range of pretcreas from low intensity management to high
intensity management.

In Table 2.27, the expected cost contribution ahefactor is rated as Extreme, High, Moderate or
Low for each game reserve, to obtain some sensemgparison and to assess where the DGR should
be pitched.

Table 2.27 Comparative Assessment of ContributorotCost and Actual Cost per Hectare

Size Moderate High High Moderate High
Topography Extreme Low Moderate Extreme Moderate
Complexity Extreme Low Low Extreme Extreme
Shape High Low Moderate High High/Extreme
Levels of . .
Utilisation Extreme Low Low High High/Extreme
OVERALL Extreme Low Moderate High/Extreme g
Extreme
COST PER HA R316 R63 v R277 R359

Sources: NWPTB, ABSA & GT
Note: The ABSA costs for private game reservebased on LSUs, rather than hectares. To enablatibge
comparison of costs, it was assumed that the gamesfhad a stocking rate of 1 LSU per 7 ha.

Based on the above simple comparison, it is appénahthe DGR can expect its costs per hectare to
fall within the high to extreme category, when camgal with other game reserves.

The second benchmark after overall cost comparigotise contribution of staff costs to the total
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operating costs. The staff cost contribution far same comparative properties are listed below:

(i) Lapalala/Motse Game Reserve 65%

(i) Pilanesberg National Park 62%

(i) Molopo Game Reserve 66%

(iv) Private Game Farms (1,000 — 7,000ha) 35-24%

The private game farms indicated above cannot bd as an appropriate benchmark for the DGR, as
they are usually managed by the owners themsehigscosts not reflected against the property, but
usually hidden within the owner’s accounts or thiahis company. These properties are usually not
commercialised and without endangered species lagr@fore do not require skilled staff on site.
Mostly, only one or a few labourers stay on thepprty, with the owner bringing in skills as and
when required from his other business ventures.

C. OPERATING COST CALCULATIONS FOR DGR

Considering all of the above, the manpower coststliie DGR are taken at 60% of the total
operational costs, from which the other operati@astgories will be calculated.

Table 2.28 sets out the estimated managementfooste proposed DGR.

Table 2.28 Estimated Oierational costs

Administration and Operations 9% 305 595
Maintenance 21% 713 056
Manpower 60% 2 037 303
Subsistence and Travelling 10% 339551
Internal Operational Costs 100% 3 395 505
Marketing * 0

Anti-poaching contract ** 2 640 000
Gateway entry control contract ** 960 000
TOTAL OPERATIONAL COSTS 6 995 505

Notes: * Tourism operators in the DGR will clulgéther for marketing of the destination, under pasate
budget

** As per DGRMA quotes received

No provision is made for marketing cost
Source: CONTOUR calculations based on DGR staitsire and other DGR assumptions

It is estimated that the total annual operatiowats will amount to between R6,64m as per the Grant
Thornton study and R6,99m as calculated in Tal8,2xcluding marketing costs.

The management costs provided in the Table 2.2Based on the following assumptions:
()  Manpower costs represent 60% of internal operatiooets (excluding depreciation);
(i)  Manpower costs equal R2,037,303 (as per salarg posvided in Table 2.25);
(i) Based on the above, the internal operational bualgptesent cost should be R6,995,505
(calculated as R2,037,303/ 60%);
(iv)  Further provision should be made for specialisvises at R2,640,000 for anti-poaching
security and R960,000 for entry control and segurit

Based on the estimated management costs indicatd@ble 2.28, the resulting total operational
budget of R6,995,505 equates to a management t&3 48 per ha (R6,995,505/18,500ha). In the
case of the NWPTB comparative examples above, pieeiaist services and marketing costs are
provided by their head office and in the case @f phivate game reserves, these services are not
required. Therefore, these costs are not refleictatie cost per hectare figures provided above. In

416



COMPREHENSIVE EMP FOR DINOKENG GAME RESERVE

addition, the management costs for Pilanesbergoh@tiPark do not make provision for major road
upgrades. The management cost falls within thednighd of the industry norm, as indicated above.

D. SIX YEAR FORECAST OF DGR MANAGEMENT COSTS

The phasing in of a full management capacity ov&@k gear period is shown in Table 2.29.

For the purposes of forecasting the DGR managew®sts, the current year's budget for DGR is

used as the benchmark/ starting point and is thewrgat a fixed rate over a period of five years to
reach the proposed operational costs once albtlméest products (also those on state land) arg full

operational. The proportionate contribution of eammagement component (i.e. administration and
operations, maintenance, etc.) to DGR'’s total mamamnt cost is used throughout. Year six reflects
the full complement of staff and costs, when inc@ameé expenditures are expected to stabilise.

The outsourced costs are introduced in year twtb% of the full capacity and increased up to year
six when the full capacity will be required. Thgudies used do not reflect inflation adjustments and
are therefore reflected at current values. The @ostiuipment is included in the above figures.

No marketing costs are provided, assuming thattdleism operators will make a contribution
towards marketing, proportionate to their touristteiests and operations.
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Table 2.29 Six Year Forecast of DGR Manaiement Cast

Administration and Operations 305 595
Maintenance 713 056
Manpower 2037 303
Subsistence and Travelling 339 551
Internal Operational Costs 2 000 000 2 280 000 2 560 000 2 840 000 3120 000 3 395 505
Marketing 0 0 0 0 0 2 000 000
Anti-poaching contract - 1 980 000 1 650 000 1 980 000 2 310 000 2 640 000
Gateway entry control contract 720 000 600 000 720 000 840 000 960 000
TOTAL OPERATIONAL COSTS 2 000 000 4980 000 5810 000 5540 000 6 270 000 8 995 505
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As is evident from the Table 2.29 above, the mameg¢ costs are grown from the current
operational expenditure of DGR up to the level @ftunity (from Year 6 onwards) where the DGR
will become fully operational with all tourism irgfstructure in place.

2.3.1.2.4 INCOME PROJECTIONS

A. CALCULATED VISITOR NUMBERS
Table 2.30 reflects the estimated number of beltsigresently sold at DGR

Table 2.30 Estimated Number of Bed nights presentlgold at DGR

Al 328 119 720 52 677 58 663
A2 (2009) 84 30 660 13 490 15 023
A2 (2009+) 156 56 940 25 054 27 901
Total 568 207 320 91 221 101 587

If the average length of stay used by Grant Theormb2.7 nights is applied to the Table 2.30, by
dividing the beds sold at each occupancy levehieyaverage length of stay, then it is estimatet tha
the DGR presently attracts between 33,786 and 848&rnight visitors per year. For Phase Al, this
would equate to between 19,510 and 21,727 overnwiglitors per year. Therefore, on this basis, it
appears that the projections provided by Grant iioor for DGR are consistent with the findings of

HSSA and these will form the basis of future visiojections for DGR during Phase 2 of the

tourism plan development for state land.

In terms of day visitor levels for DGR, the estiegprovided by Grant Thornton cannot be verified
due to the absence of accurate visitor recordshi®DGR but it is suggested that their estimate of
13,000 visitors to Phase Al could be reliable.

If the ratio between overnight and day visitor dathat DGR for Phase Al is 60:40, then it could be
assumed that the same ratio could apply to theinémgaphases, thus bring day visitor levels for
Phase A2 to between 9,517 and 10,599. The tofatatsd visitor levels to DGR for all phases could
therefore range between 56,503 and 61,424 anndadlgdult/child ratio of 70:30 could be applied.

These figures do not include the projections fog @tate land options and the Predator Park
projections are excluded as they are not relewatiitet A1 and A2 start up portions.

The potential of each of the state land optiortalsulated in Tables 2.31 and 2.32.

Table 2.31 Option Bundu Boma Network

Total sellable nights (4 bomas) 14 600
Sellable nights based on single/double take up 801 6
Actual Take up:

Y1 35% 4088
Y2 40% 4672
Y3 45% 5 256
Y4 50% 5840
Y5 55% 6 424
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Table 2.32 Option Ditholo Bush Sto

Total hospitality sessions Breakfast/am tea/ lunch/ 4

pm tea
Max allowed per session 30
Max covers per day 120
Max covers p.a. 120 x 365 43 800
Max B’Fast 20% 8 760
Max Am Tea 20% 8 760
Max Lunch 2 sessions - 40% 17 520
Max Pm Tea 20% 8 760
Actual Take Up of p.a. figures
Y1 (30%) % of max covers p.a. 13 140
Y2 (40%) 17 520
Y3 (50% 21 900
Y4 (60%) 26 280
Y5 (70%) 30 660

Table 2.33 Combined Tourist Numbers

Y1 4 088/2 =2 044 13 140/1.5 =8 760 10 804
Y2 4672/2 =2 336 17 520/1.5 = 11 680 14 016
Y3 5 256/2 = 2 628 21 900/1.5 = 14 600 17 228
Y4 5840/2 =2 920 26 280/1.5 = 17 520 20 440
Y5 6 424/2 =3 212 30 660/1.5 = 20 440 23 652

B. INDUSTRY NORMS

Table 2.34 reflects the entry fee norms for comipaggrotected areas.

Table 2.34 Comparative Entry Fees

Qgﬂf Elephant National 25.00 25.00 25.00 25.00 i

ggﬂ'”""e' Umiolozi 45.00 22.50 45.00 22.50 i

Kruger National Park 35.00 35.00 35.00 35.00 -
Included in Included in

Mkuze National Park Accommodation, Accommodation| 35.00 18.00 35.00
Price Price

Pilanesberg National 45.00 (Once off| 20.00 (Once off

Park payment) payment) 45.00 20.00 20.00

Based on the above industry norms, it is recommnebtiuit Adults pay R40 per visit and children R30
per visit in 2009 and that this is increased to RBOadult and R35 per child as from 2010 when the
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last of the Big Five animals are introduced, cdigitag on the proximity of DGR to the main source
markets.

No income is expected from game sales (refer sedti®.4.3.7).
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C. CALCULATED INCOME

Based on the above and on an assumption that datttpays a R40 fee per visit and a child R30 p&it,\the income potential for the DGR is projecied

Table 2.35.

Table 2.35 Combined Tourist Numbers and Calculateéthcome

Overnight Visitors (present) 33 786 37 625 37 62 37 625 37 625 37 62b
Day visitors (present) i 22 524 25083 25 0B3 330 25083 25083
Overnight visitors (State Land) rkx 10 804 14 016 17 228 20 440 23 652
Day visitors (State Land) *x 7 208 9 344 11 485 3 ar7 15 768
56 310 80 715 86 068 91 422 96 775 102 128
Split between children & adults
Children 30% 16 893 24 215 25821 27 427 29 P33 63
Adults 70% 39 417 56 501 60 248 63 995 67 743 49
Entry/exit fees
Entry/exit fees (children) ***** R 30/R35 R 506 790 R 847 525 R 903 735 R 959 945 R 1016 155 R 13652
Entry/exit fees (adults) **** R 40/R5( R1576 680 R 2825050 R 3012 400 R 3199 750 R 3387150 5R43500
Total Entry/exit fees R 2 083 470 R 3672 525 R 3916 135 R 4 159 695 R 4 403 305 R 4 646 865

An additional security contribution of R60 per teetis proposed by Grant Thornton in their finahcédculations. This amounts to R1 110 000 p.a0O(R6
18,500 ha), payable as from Year 2. It is propdbatithis is the starting fee in year two and thit be increased by R15 per year up to R120 by sigdo
cover the increased cost of security. The defigtzted in Table 2.36 could be financed througfitéd game utilisation programmes.

Table 2.36 Expected Deficit

Tourism Income Projections 2083 4f0 3672 525 918135 4 159 695 4 403 305 4 646 865
Security Levy Income 0 1110000 1387 500 1 665 0p0 1942 500 2 220/000
Expenditure Projections -2 000 000 -4 980 (00 5 @10 -5 540 00( -6 270 090 -6 995 505
NET OPERATIONAL DEFICIT 83 470 -197 475 -506 365 284 695 75 805 -128 640
ACCUMULATED INCOME/DEFICIT 83 470 - 114 005 -620 370 -335 675 -259 870 -388 510
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The development of economic activities on privatad is already present and the development
densities are expressed in section 1.2.4.2.3. Topoped tourism developments on State land are
discussed in great detail in the DGR Tourism Dgwelent on State land report (2009).

2.3.2.1 JOB CREATION

The total visitor beds estimated for the DGR in£@11,030 beds, based on the projected growth in
overnight visitor numbers (see projections in Tahlb in section 2.3.1.2.4) and the existing bads i
the DGR of 568 (see Table 2.30 in section 2.3.1.2Bhe day visitor projections indicate that a
combined total of 40,851 day visitors on privatel &tate land in the DGR can be expected in 2014
(see Table 2.35 in section 2.3.1.2.4), which equttel12 day visitors per day. This calculatea to
maximum of 1,142 visitors at peak.

At an estimated 2 visitors per staff member in tharism sector, this equates to roughly 571
permanent jobs within the tourism sector by 2014s lfurther estimated that the staff involved in
management of DGR, made up of the 29 staff to lfees®loyed by the DGRMA (refer section
2.3.1.2.1), the contracted services (refer se@iBri.2.3) and the employees working on management
and maintenance jobs on the private propertieddamnservatively be totalling at least 50 permanen
jobs. Therefore, it is estimated that a total deast 621 jobs could be created by the DGR whiiy fu
operational.

It is an accepted fact that for each direct jolataé within the tourism sector, another 2 indijebs
are created. It is therefore estimated that a tté&P1 direct and 1,242 indirect jobs can be susth
by the DGR.

The typical jobs that are provided in a game resare reflected as follows:

Construction
* Road building
* Building industry (brick layers, builders, painteesc)
* Labourers

Park Operations
* Game rangers
» Ecologists
e Game guards
* Road maintenance
* Building maintenance
* Administration
* Receptionists
* Telephonists
» Accounting
e Drivers
e Labourers

Tourism Operations
* Resort managers
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* Front office staff

* Administration

» Accounting

* Chefs

» Field guides

* Tour Guides

* Transit Tour Operators

* Receptionists

» Telephonists

* Interpretation officers

» Adventure Operators (trails, quad-biking, abseilieyrling, 4x4 operators, etc.)
» Gardeners

* Road maintenance

e Building maintenance

* Food & beverage managers

e Chefs
e Cooks
 Waiters

e Till operators
e Labourers

2.3.2.2 EMPOWERMENT OPPORTUNITIES

It is recommended that an “Empowerment Code of @otidshould be developed that will strive to
improve empowerment of previously disadvantaged roonities, with a specific focus on the
neighbouring communities. The following opportusstiexist:

2.3.2.2.1 EQUITY

Opportunity for equity participation by local busssmen should be pursued and can include the
following:

Land
* Negotiate with Department of Lands align with LaRedistribution policy to incorporate
claimed land.
* Pro-active promotion to existing and potential jppesgly disadvantaged individual (PDI) land
owners

» Motivate BEE shareholding with existing non-PDldaswners

Lodge Developments
 Communities to incorporate land and use land vaoeleverage funding for lodge
developments / JV’s with private sector
» Consider contractual obligation to be negotiateith wodge Developers and Operators to take
on PDI partners

Concessions
 Communities to incorporate land and use land vealdeverage Concession JV's with private
sector
» Contractual obligation on Lodge Operators and Cssioaaires to take on PDI partners to
operate concessions

_________________________________________________________________________________________________________________________________|
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Service Providers
» Contractual obligation on Lodge Operators and Cssiogaires to outsource services to
entities with PDI status and/or partners

2.3.2.2.2 TRAINING

Opportunities for training and development incltige following:

Concessions
» Training plan for concessionaires
» Set training targets for concessionaires (% of ajpmral budgets, number of courses, etc)
» Set advancement targets (% PDIs in snr. Positibosrtain intervals, etc)

2.3.2.2.3 SMME OPPORTUNITIES

Opportunity for Small, Medium, Micro EnterprisesMBIE’s) are available in the following fields
and should be pro-actively pursued:

Construction
* Fencing
 Roads
e Buildings
« Dams

Park Operations

Entry Control
* Fence patrols
* De-bushing contracts
* Soil reclamation works
* Road maintenance

Tourism Operations
* Lodge and Resort Operators
* Game Drive Concessions
* Heritage Tour Operators
* Transit Tour Operators
* Information Centres
e Cultural Products
» Adventure Operators (trails, quad-biking, absejlieygling, 4x4 operators, etc)
* B&Bs & Guest Houses
* Tour Guides
» Game viewing by boat
» Campsite & caravan park operators

Support Services
» Security
» De-bushing contracts
» Soil reclamation works
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* Maintenance of Vehicles and Equipment
* Road maintenance

* Building maintenance

» Garden maintenance

e Transport

e Laundry

Manufacturing & Trading
* Curios (baskets, pots, branded artefacts, jewelétcy
* Arts & crafts (carvings, ornaments, beadwork)
* Uniforms
» Refreshments (kiosks, shops, snack-bars, etc)
* Restaurants
* Bars & taverns
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3. MONITORING AND AUDITING

3.1 CONTROLS AND PERFORMANCE
CRITERIA

The DGRMA is in the process of developing a DGR Etament Plan which will be used as an
operational guideline document. Based on this decukey performance areas and performance
standards will be set. The DGRMA will on an annoasis evaluate actual performance against these
performance standards and make the necessary ametsdm

3.2 AUDIT PROCEDURE AND ANNUAL

REPORTING

The accounts of the DGRMA and the LOA will be aeaditby a registered firm of chartered
accountants on an annual basis and submitted 10QBeAnnual General Meeting and to the board of
directors of the DGRMA as prescribed by the counttih of the LOA.

3.3 FIVE-YEAR REVIEW

The DGR Management Plan will be reviewed and upbatery five years. This review will assess
the latest situation regarding all external (bicgibgl, social, economic, political) and internal
(institutional, infrastructural, financial) factoasd will evaluate management against most recesit b
practices in the industry. Based on the findingrfrthis review, the Management Plan will be
amended accordingly.

The revised Management Plan will be submitted ® LA members and the DGRMA board of
directors for adoption and implementation.

3.4 BIODIVERSITY MONITORING

The plant communities should form the basis forreal based monitoring plan for the natural
vegetation of the DGR. Representative monitoringtglshould be established in each of the 15
identified and described plant communities andeysd on an annual basis (refer section 1.2.4.1.1).
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3.4.1.1 MONITORING TECHNIQUE

The two structural components of the vegetationukhde monitored at the same location, but
different techniques for assessing the herbaceyeas nd the woody vegetation should be adopted.

3.4.1.1.1 HERBACEOUS LAYER

The herbaceous layer consists of a grass layechwiimportant as food for grazers, but also aray
that consist mainly of forbs. Grasses and forbshatenly important grazing plants, but also sease
sensitive indicators of change in veld conditiord as fuel for a potential veld fire. These plant
species as well as their frequency, density andlymtion, should therefore be assessed during a
monitoring programme.

It is proposed that an adapted version of the Egpcdd Index Method (EIM) as described by Vorster

(1982), be used as method in the monitoring progranfor the herbaceous layer. This method
provides a sample of veld with an ecological intteat can be compared with that of a benchmark for
a particular veld type, in order to gauge the \w@ddition of the sample site. This index is a reftan

of the ecological status of a sample of veld andatao be used to calculate grazing capacity.

The EIM should be used in combination with a Diastlre Meter (Bransby & Tainton, 1977), which
is a rapid technique for estimating the standiregp@r production of grass fuel in an area.

A 20m x 25m (500m?2) sample plot should be permdpenarked. Once a site has been selected, an
inventory of all herbaceous species is made byinglaver the demarcated site and classifying each
species present into an ecological group (i.e. €es®@rs, Increasers and Others). Each species should
then be written under the appropriate heading data sheet or site inventory form. The grass and
forb species that are listed for each plant comtgunithe vegetation description should be used to
facilitate the survey.

The IEM consists of the collection of 200 pointstbe plot where the nearest plant to the point is
recorded and classified. When there are no herbacplants closer than 25cm from the point, the
point is marked as “bare ground”. The points astritiuted over the plot by taking a reading every
1m on a line along the length of the plot. Eightatial lines area located every 2m apart, which end
up with a total of 200 points (25 x 8 points).

By using the disc pasture meter to establish egdint”, the nearest plant is first recorded and
thereafter the disc is released and the readintp@mlisc recorded. By combining the two methods,
both the frequency of species and the standing @aofbe calculated.

The advantages of the combined the methods are:

)] The survey can be used to determine the Ecolodgntlx of the plot, which can be
compared to the same plot every successive yeaig other plots in the same plant
community in the same year.

i) When compared with a suitable benchmark, the irgrdf all the herbaceous species on
the plot could be used to indicate loss or gaioenfain species. Depending on the status of
the species, the succession trends on the pldiedetermined every year.

iii) After calibrating the Disc Pasture Meter, resuftshis survey can be used to calculate the
standing crop or fuel production of the herbaceaysr, which could also be compared
with the same plot every successive year or witleroplots in the same plant community.
This data can be used for calculating carrying ciypar give an indication of the build-
up of fuel for a potential veld fire.
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3.4.1.1.2 WOODY PLANTS

Experience with the use of the Variable Quadrant BYQP) in the savannah woodland of South
Africa as described by Coetzee & Gertenbach (19@d)cates that a plot of 400m? will be adequate
to monitor the woody vegetation composition anddtire of the vegetation of the DGR. For that
purpose, the same fixed plot of 500m2 (25m x 2Qepiified for the monitoring of the herbaceous
vegetation, could also be used for monitoring tloedy vegetation.

To do the survey on the 500m2 plot, all the wooldn{s occurring on the plot should be grouped into
three height classes:

(i) Below 0,5 meters

(i) Between 0,5 and 1,5 meters

(i)  Higher than 1,5 meters

The number of each woody species per height clamsld then be recorded for the plot. The woody
plant species that are listed for each plant conitypim the vegetation description should be used to
facilitate the survey (refer section 1.2.4.1.1).

To assist in the evaluation of the changes that pdace on a specific plot, photos from the central
point to the four corners of the plot could alsotéikeen. These photographs could be compared from
year to year to highlight possible changes.

Comparing the woody plant survey of a plot with f#agne plot the next year and with other plots in
the same plant community, it can be determined:
i) What the difference in biodiversity between platshie same plant community is and what
changes in biodiversity take place from one yeamtather.
i) What woody plant species have been introduced dmchvepecies increased or decreased.
i) What the changes in vegetation structure is.

3.4.1.2 NUMBER OF SAMPLE SITES

To be able to successfully monitor the speciakdifices between plots in the same plant community
and the changes in the vegetation over a periagsl niécessary to have at least three monitorintg plo
of 25m x 20m for_each plant community. For the E:mpcommunities in the DGR, it will result in 45
plots.

An experienced ecologist will be able to surveyla m 2 hours and then use another 24 hours to
calculate the results for the entire DGR.

3.4.1.3 LOCATION OF SAMPLE SITES

The sample sites, each measuring 20m x 25m, musich&ed in areas that are representative of that
plant community. The plots should be marked permiynéo ensure that the same area is surveyed in
the following years.

NOTES:
)] Once the management plan of the DGR is in placgh@n management is ready to start
the monitoring programme, the Consultant will irrdecthe exact location of the 45 plots.
i) If required a demonstration of the monitoring teéghe could be arranged.
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iii) The proposed monitoring technique requires that sheveyor must have a sound
knowledge of the vegetation of the area. If suchffss not available, it is highly
recommended that the monitoring programme shouldobisourced to professional
ecologists.

3.4.2.1 MONITORING OF ELEPHANT

The DGRMA will initiate and undertake a monitoripgogramme of the elephant population, with
immediate effect. Monitoring of individuals will beequired in order to ensure the success of the
programme and each individual will be identifiabi@ a photograph identity file. (The perimeter
fence will retain the animals and the experiendaeeghfrom the monitoring of the release of adults
into other reserves such as Madikwe and Pilanesbeggests that radio-tracking is not essential).

Although the elephant EMP recommends the ideal toong regime based on best practice, it is not
feasible to achieve the desired state immedialdigrefore, a basic monitoring regime will also be
established for elephant, which will be the regdrdes the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements
1. The DGRMA will record all the elephant sightings @daily basis for the first year.
2. The implementation manager or another represeatativthe DGRMA will supervise the
record keeping of elephant movements and any @tkee of concern. Once the DGRMA has
appointed an ecologist, this person will undertiddeedata collection function.

Management intent - long term monitoring commitmens:

1. The DGRMA will record all the elephant sightingsadaily basis for the first year.

2. The implementation manager or another represeatativthe DGRMA will supervise the
record keeping of elephant movements and any @tkee of concern. Once the DGRMA has
appointed an ecologist, this person will undertiddeedata collection function.

3. The DGRMA will promote research and monitoring peogmes in the DGR especially those
undertaken and facilitated by recognised Tertiasitutions.

4. Adult bulls will be monitored for the first years dhey are the most likely sex/age class to
break out.

5. Land Owners and registered game drive vehicle diivegill be involved in recording
sightings.

6. Elephant sightings will be reported by all DGRMAf§tand guides. All potential observers
will be encouraged to report sightings and to réceex, age, location and activity of the
animals.

7. No annual elephant census will be necessary apdpelation number will be well known
from individual recognition.

Identification technique

Each animal will be photographed annually from fhent and each side and a photo identikit
established. With so few animals, individual idBcéition will be relatively easy and the identikit
information will be provided to DGRMA staff, lodgeanagers, guides and interested landowners.
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3.4.2.2 MONITORING OF BLACK RHINO

The DGRMA will initiate and undertake a comprehgasmonitoring programme of the black rhino
population with immediate effect. Monitoring of imatluals will be required in order to ensure the
success of the programme and each individual wiltentifiable.

Once the introduced individuals have settled indhea they will establish home ranges (cows) and
territories (bulls). As rhino are very territoriley will remain within their established ranges an
territories and will therefore be easier to monitor

Identification technique

Black rhino are easily identifiable by using horhape and ear tears and all animals will be
photographed and a photographic identikit keptilen Animals in the founder population will also be
ear-notched on capture.

The widely accepted ear notch technique used byRttieo Management Group will be used in the
DGR when animals do not have natural notches. B&cthing as a method of identification is
permanent and does not affect tourist enjoyment.

Although the black rhino EMP recommends the ideahmoring regime based on best practice, it is
not feasible to achieve the desired state immdgliaiderefore, a basic monitoring regime will also
be established for elephant, which will be the rdgd as the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements

1. The DGRMA will track and record all the rhinos aast on a weekly basis.

2. The implementation manager or another represeatatithe DGRMA will undertake the
monitoring of the population. Once the DGRMA hapaipted staff, the ecologist will collate
the monitoring functions.

3. Land owners and registered game drive vehicle dyiweill be involved in recording
sightings. The DGRMA will keep a record of thesghsings.

Management intent - long term monitoring commitmens:

1. The DGRMA will track and record all the rhinos aast on a weekly basis.

2. The implementation manager or another represeatativihe DGRMA will undertake the
monitoring of the population. Once the DGRMA hapaipted staff, the ecologist will collate
the monitoring functions.

3. The DGRMA will promote research and monitoring peogmes in the DGR especially those
undertaken and facilitated by recognised Univemsitiniversity of Technology.

4. Land owners and registered game drive vehicle o¥iweill be involved in recording
sightings. The DGRMA will keep a record of thesghsings.

5. The black rhino population will be monitored usiagehicle or quad bike, but primarily on
foot.
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3.4.2.3 MONITORING OF BUFFALO

The DGRMA will initiate and undertake a monitoripgpbgramme of the buffalo population, after they
are released. This monitoring of the herd will leguired in order to ensure the success of the
programme. Sex and age classification criteria f@ilow Bothma & van Rooyen (2006).

Although the buffalo EMP recommends the ideal nwimg regime based on best practice, it is not
feasible to achieve the desired state immedialidigrefore, a basic monitoring regime will also be
established for elephant, which will be the regdrdes the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements

1.

2.

3.

In the first two years, the DGRMA will record alhg buffalo sightings when they are
reported. Once it is accepted that the buffalo hsettled down well, the status of the
population will be recorded on a monthly basis.

The implementation manager or another represeatativthe DGRMA will supervise the
record keeping of buffalo movements and any otbsue of concern, such as predation by
lion. Once the DGRMA has appointed an ecologisis fferson will undertake the data
collection function.

The sex and age composition data is essentialtéordie the calving rate and calve survival
in the population.

Management intent - long term monitoring commitmens:

1.

In the first two years, the DGRMA will record alhg buffalo sightings when they are
reported. Once it is accepted that the buffalo hsettled down well, the status of the
population will be recorded on a monthly basis.

The implementation manager or another represeatatithe DGRMA will supervise the
record keeping of buffalo movements and any otesue of concern, such as predation by
lion. Once the DGRMA has appointed an ecologisis frerson will undertake the data
collection function.

The DGRMA will promote research and monitoring peogmes in the DGR especially those
undertaken and facilitated by recognised Tertiagfifutions.

Land Owners and registered game drive vehicle drivéll be instructed to be involved in
recording buffalo sightings.

Buffalo sightings will be reported by all DGRMA fitaand guides. All potential observers
will be encouraged to report sightings and to rédtie number in the group, sex and age
composition, activity, location and the conditiditlze animals.

No annual dedicated buffalo census will be necgsasithe population number will be well
known from individual recognition and from regutaonitoring of herds.

The sex and age composition data is essentialtéordige the calving rate and calve survival
in the population.

As the population also has an aesthetic and tawlistin the DGR, no ear tags or collars will
be fitted. Implanting animals with microchips ist wonsidered necessary.

As the animals will come from a “Disease-free” plapon and certified as being disease free,
blood sample will not be necessary.

Sex Age classification
Staff, lodge staff and guides will be instructedise the common sex and age criteria (Bothma & van
Rooyen, 2006).
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3.4.2.4 MONITORING OF LEOPARD

It is important that the DGRMA undertake a monitgriprogramme of leopard starting immediately
after release into the DGR. This will help to detgre potential problems with regards to possible
fence break attempts.

Although the leopard EMP recommends the ideal maniy regime based on best practice, it is not
feasible to achieve the desired state immedialidigrefore, a basic monitoring regime will also be
established for elephant, which will be the regdrdes the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements

1. Introduced leopard should be microchipped.

2. Monitoring should also include the recording of ather leopard in the DGR, not only the
introduced individuals. This monitoring componentludes sightings, spoor, kills and any
other identified leopard activity. An attempt shiblle made to estimate the total number of
leopard present in the DGR.

Management intent - long term monitoring commitmens:

1. Ideally all introduced leopard should be collared tracking purposes. The recommended
transmitter type is GSM/GPS. The system could m@rpammed to transmit a SMS alert
whenever the boundary fence is approached.

Introduced leopard should also be microchipped.

The movements of collared leopard should be maitan a regular basis, either by the

DGRMA or a student (as part of a tertiary educapiosgramme). The monitoring should also

include movements, predation (age and sex classepeties killed), observed inter and

intraspecific behaviour and reproductive aspedtss possible that the student assigned to
monitor lion (Funston, 2009) and other large casreg could also be responsible for leopard
monitoring.

4. Collars should be replaced before the predictedexiate or when there are indications that
collars could become too tight. For this the ledpaill have to be immobilised or caught by
means of other acceptable methods such as a safmyse built predator trap cage (“box
cage”).

5. Leopard monitoring should be done, as far as plesdilom a vehicle.

6. Monitoring should also include the recording of ather leopard in the DGR, not only the
introduced individuals. This monitoring componentludes sightings, spoor, kills and any
other identified leopard activity. An attempt stiille made to estimate the total number of
leopard present in the DGR.

w N
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3.4.2.5 MONITORING OF CHEETAH

The DGRMA will initiate and undertake a comprehgasand intensive monitoring programme of the
cheetah introduction as soon as they arrive id@&. Monitoring of individuals will be required in
order to ensure the success of the programme ahdirdividual will be identifiable. The location of
the cheetah should be known at least twice weealdythese locations will be recorded. They will be
observed to ensure that they are hunting success{@bviously very few actual hunts will be
observed, but the animals will be observed to Béleeir stomachs are full or empty). The animals
will be checked visually to see whether there arg @utward signs of injury. If, over the first two
months, animals are having difficulty in feedingniselves, DGR management may provide the
animals with a meal. This must not be overdonesirild be regarded as an emergency procedure
rather than a matter of course.

A detailed documentation of individual's age, sdxatatus, bloodline and genetic makeup, etc. will
be maintained.

The monitoring will be done daily for a period @ snonths, either by volunteers or the game drive
staff.

Although the cheetah EMP recommends the ideal mong regime based on best practice, it is not
feasible to achieve the desired state immedialdigrefore, a basic monitoring regime will also be
established for elephant, which will be the regdrdes the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements

1. The adult female and one of the males will bedittath a radio collar (cell phone type).

2. The positions of the cheetah will be sent via palbne to the designated lion monitor on at
least a 2 hourly basis. (This will make use of ghstem set up for the lion introduction and
should incur minimal extra costs).

3. All cheetah introduced to the DGR will be photodreg before their release so that they can
be individually identified.

Management intent - long term monitoring commitmens:

1. The adult female and one of the males will bedittgth a radio collar (cell phone type).

2. The positions of the cheetah will be sent via pélbne to the designated lion monitor on at
least a 2 hourly basis. (This will make use of sgstem set up for the lion introduction and
should incur minimal extra costs).

3. After a year, the collars will be removed. When ngweetah are introduced, they will have
collars fitted and will be closely monitored foyear.

4. All cheetah introduced to the DGR will be photodreg before their release so that they can
be individually identified.

5. The location of the animals and habitat selectmndition of the animals, hunting, prey
selection, breeding will be recorded.

6. The DGRMA will promote research and monitoring paogmes in the DGR especially those
undertaken and facilitated by recognised Tertiagfifutions.

7. The cheetah population will be monitored, as fap@ssible, using a vehicle only.

Identification technique

Each individual will be photographed from both side record their spot pattern before it is reldase
This photographic record will be kept on file arsgkd to identify animals when necessary. Once cubs
are born and then permitted to mature and remaineGR, these will also be photographed, while
they are free ranging and the data kept on record.
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In addition to monitoring, the following will aldoe undertaken by the DGRMA:
(i) Daily fence patrols will be conducted to ensure ititegrity of the fence and to ensure no
fence breaches have occurred.
(i)  Armed security guards will man all access/exit gatethe DGR on a 24 hour basis.
(i) ~ The DGRMA will employ field rangers who will be treed and equipped to deal with all
fence break outs, poaching or illegal entry situaion a game reserve.
(iv)  Community involvement and education programmes lvélundertaken with the assistance of
the DTE and the local authority.

3.4.2.6 MONITORING OF BROWN HYENA

Short-Term

It is important that the DGRMA undertakes a browyera population survey to determine the
number of brown hyena in the DGR, as well as tdecblbasic data on population structure. A
population survey can be done using basic largeiaae calling station methodology. An additional
camera trap survey is strongly recommended, asutidvalso provide additional data on the DGR’s
leopard and other smaller mammal populations. Suphoject could be done in collaboration with
one of the universities as part of a post-gradpsdgect.

Medium to Long-Term

It is proposed that consideration should be giventhe introduction of selected brown hyena
individuals once the DGR has expanded. The movearhforaging behaviour of introduced brown
hyena should then also be monitored.

Although the brown hyena EMP recommends the idesditoring regime based on best practice, it is
not feasible to achieve the desired state immdgliaiderefore, a basic monitoring regime will also
be established for elephant, which will be the rdgd as the minimum requirement and further
monitoring activities will gradually be phased mitae DGRMA’s management capacity expands:

Management intent - minimum monitoring requirements
1. Introduced brown hyenas should be microchipped.

Management intent - long term monitoring commitmens:

1. Ideally all introduced brown hyenas should be eella for tracking purposes. The
recommended transmitter type is GSM/GPS. The systeunid also be programmed to
transmit sms-alert messages whenever certain kg are approached.

Introduced brown hyenas should be microchipped.

The movements of collared individuals should be itooed on a regular basis, either by the

DGRMA or a student (as part of a tertiary educaporgramme). The monitoring should also

include any recorded foraging (scavenging, killsdejaobserved, inter- and intra-specific

behaviour and reproductive aspects.

4. Collars should be replaced before the predictedexiate or when there are indications that
collars could become too tight. For this the caithimdividuals will have to be immobilised
or caught by means of other acceptable methods asichsafe, purpose-built predator trap
cage (“box cage”).

5. Monitoring should be done, as far as possible, faovehicle.

wnN
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3.4.2.7 MONITORING OF SPOTTED HYENA

All introduced spotted hyenas should preferablydmBo collared. This will ensure that the DGRMA

would be able to monitor of movements, foraging ésébur and interaction with other large

carnivores. It is possible that the student assignemonitor lion (Funston, 2009) and other large
carnivores could also be responsible for hyena toong.

Periodic calling station surveys could be consideata later stage to collect additional population
data.

Although the spotted hyena EMP recommends the itealtoring regime based on best practice, it
is not feasible to achieve the desired state imatelyi. Therefore, a basic monitoring regime widiaal
be established for elephant, which will be the rdgd as the minimum requirement and further
monitoring activities will gradually be phased mthe DGRMA's management capacity expands:

Management intent - minimum monitoring requirements

1. All introduced spotted hyenas will be collared foacking purposes if possible. The
recommended transmitter type is GSM/GPS. The systeuld also be programmed to
transmit sms-alert messages whenever certain kg are approached.

2. Introduced spotted hyenas should be microchipped.

3. The movements of collared individuals should be itaoed on a regular basis, either by the
DGRMA or a student (as part of a tertiary educaporgramme). The monitoring should also
include any recorded foraging (scavenging, killsde)aobserved, inter- and intra-specific
behaviour and reproductive aspects.

4. Collars should be replaced before the predictedrexiate or when there are indications that
collars could become too tight. For this the celthmdividuals will have to be immobilised
or caught by means of other acceptable methods asichsafe, purpose-built predator trap
cage (“box cage”).

Management intent - long term monitoring commitmens:

1. All introduced spotted hyenas will be collared foacking purposes if possible. The
recommended transmitter type is GSM/GPS. The systeuld also be programmed to
transmit sms-alert messages whenever certain keg are approached.

2. Introduced spotted hyenas should be microchipped.

3. The movements of collared individuals should be itaoed on a regular basis, either by the
DGRMA or a student (as part of a tertiary educaporgramme). The monitoring should also
include any recorded foraging (scavenging, killsde)aobserved, inter- and intra-specific
behaviour and reproductive aspects.

4. Collars should be replaced before the predictedexiate or when there are indications that
collars could become too tight. For this the celthmdividuals will have to be immobilised
or caught by means of other acceptable methods asichsafe, purpose-built predator trap
cage (“box cage”).

5. Monitoring should be done, as far as possible, feovehicle.
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