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1. INTRODUCTION

1.1. BACKGROUND

The Omeya Golf and Residential Oasist is a township that was approved in 2011 and
developed thereafter, situated approximately 30km south of Windhoek. The
development has 384 residential plots, and the development of some plots in Phase
3 are currently being planned. It has space for 14 townhouse developments (some
developed), a retirement village with a frail care centre (partly developed), a private
school (developed), a business vilage (with a basic shop so far) and an 18-hole Peter
Matkovich signature designed golf course (developed and in operation).
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Figure 1: Locality of Omeya Golf and Residential
Oasis

The Environmental Clearance Certificate for the development was obtained in 2009
(See Appendix A), but no renewal applications were submitted. The EIA and EMP were
however taken seriously during construction and the documents have been included
into the current service agreement for the infrastructure.

The ECC was conducted on instruction of the Developer and Owner of the
development at the time, namely Auasview Investment Trust. Currently, the structure
of the estate is as follows (Figure 2):

1 https://www.omeya.com.na/
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Figure 2: Current Management Structure at Omeya

There have been transfers from the original owners and developers to the new
companies shown in the above diagram. The infrastructure, including the roads,
electricity infrastructure, water, and sewerage reticulation with waste water treatment
facility (WWTF), has been transferred and is being managed by OIC. Whereas the
original ECC was obtained in the name of Auasview Investment Trust, this application
includes the transfer of the ECC to OIC, being the company responsible for the
management of the infrastructure. The listed activities on the estate, in terms of the
Environmental Management Regulations (2012), which need an ECC, renewed every
three years, are the infrastructure as follows:

e Construction of public roads network (public roads for the estate)?

e Construction of domestic waste water treatment plants

e Groundwater abstraction for industrial or commercial purposes (golf course)
e Facilities for waste sites, treatment and disposal of waste

e Construction of facilities for transmission and supply of electricity

These activities at the estate are therefore the subject of this Environmental
Management Plan.

At the time when the estate was planned, Environmental Impact Assessment and
Environmental Management Plan was compiled, which is available on request.

This document falls under that Plan, but focusses on the operation and maintenance
of the mentioned infrastructure.

2 This list is compiled according to the listed activities as described in the Environmental Management
Regulations (2012). Even though the act in some cases describes only the construction of the activities,
it is interpreted and generally implemented to mean that the operation of the facilities should also be
managed according to the EMP and renewal applications submitted every three years. A public road
is considered to be a road to which the public has access.
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2. INFRASTRUCTURE DESCRIPTION

A site layout of the estate is provided in Appendix A. The Estate has been developed
as originally described in the EIA document (Appendix B). A google map of the estate
showing key locations is presented below.

2.1. ROAD NETWORK

The road network has been designed according to engineering specifications and
the main access point was approved by the Roads Authority. Road maintenance is
done by OIC in line with engineering specifications34, using constant visual inspections.

2.2. ELECTRICAL RETICULATION

Bulk electricity is supplied by NamPower from the 66kV substation (Leutwein Sub
Station) situated approximately 400m east of the boundary of the development, while
on site reticulation is underground.

2.3. WATER AND SEWAGE RETICULATION AND TREATMENT

2.3.1. Key components
Water is abstracted from two production boreholes on the site and a groundwater

management plan is in place to steward the use of this water in a sustainable manner
(Appendix C). The recommendations of that report are imperative for the water
supply situated at Omeya.

A gravity sewage system transports the waste water to five collector sumps where it is
pumped to the waste water treatment plant (WTTP), which includes a trickling filter
plant.

The water and waste water reticulation systems work together as grey water is
recycled for reuse on the golf course and the gardens. The sludge from the treatment
plant is dried in lined ponds, collected by a third party and disposed of at the
Kupferberg Waste Disposal site.

3 CSIR, Human Settlement Planning and Design Volume 2
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Figure 4: Map showing key locations at Omeya.
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2.3.2. Water supply and demand

The aquifer at Omeya was initially considered to be generally strong. The golf course,
has a high demand for water and therefore a recycling system was incorporated, as
explained previously. In 2011 when the development submitted the application for
borehole abstraction, a total of 350,000m¥annum was granted. Due to continued
dropping of the water table coupled with periods of droughts, this figure was reduced
to 280,000m3¥annum, with further reductions recommended. The situation with water
use was reconsidered in 2024, with the outcome being a groundwater management
plan (Appendix C). Details about the sustainability of the aquifer may be consulted
there. The overall water balance for Omeya as at October 2022 to September 2023
is provided below (Figure 10). This was considered in the Groundwater Management
Plan. For comparison purposes,

Borahos pumpng Table 1; Omeya water budget
21748 (100%)
Total water pumped 23,798 m"/month 100.0%
l l l Homeowners cons, 8751 21.1%
ol coursa | "
! 1500 (33 %) E:I:nmi N}; Educational 300 1.3%
S5 (41.1%) Total incl reated wates 12783 | Halel 196 unaccoued Fire Hydrarits 2 0%
QHOA 24 i r;;?;\.] Golf course 7,960 33.5%
POS 130 " -
. Other 548 Hotel 396 1L.7%
Westvnmior OHOA b1 0.1%
upatrnent h
A BT (0% of Domestic watsr) Tl 1}3&!52\9 POS consumption 130 5%
Other 36 L5%
Unaccounted water 4,793 0.21%
Average values in cubic meter per month for the period October 2037 to Septembar 2023 18,948 m'/manth  T9.8%
Water loss % 19%
Sewerage Plant 4823 m'/month
%ol Homeowners cons. 4%
Figure 10: Water balance of Omeya Oct 2022-Sept 2023 (Source: Namib Hydrosearch, 2024)
Borshole Table 2: Omeya water budget
nﬁnmr! Ot 2310 Sep 14
Unaccownted for Water
1,582 (6.9%) Tatal water fram BH's 12ATR mijmonth 100%
l l l Home Crers tons 7,255 ETE
Educational 74 0.3%
Domestic water Golf Course Educational 74 Fire Hydrants o Q0%
7.255 (31.7%) 13,068 (57.1%) Fire Hydrants 0 Galf Course 13,068 511%
Total incl. treated water 17,911 Hotel 558 Hotel 568 25%
OHOA 29 aHOA L] 0.1%
POS 174 PoS 174 0.8%
Other 129 Other 129 0.6%
TOTAL 974 (4.3%) Unaceountnd for water 1,582 6.9%
FINT N
Water loss % ™
Mworape valoe in culiic meter par menth for the peried October 1021 o September 2024 Mast 4843
W of Homeowneds cond, 6%
Figure 11: Water balance at Omeya Oct 23-Sept 24 (Source:OIC Data)
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Borehole pumping

20,221 (100%) 0
eaccantad Tor Wakar Table 3: Dmmm;: fm s
1,582 (6.9%)
l l 1 Total waber fram BH's 0,221 ¢rifmonth 100
Domestic water Golf Course Educational 32 :;:nw o ?,1;: !:-19:
7,175 (35.5%) 11,886 (S8.5%) Fire Hydrants 0 Fire Hydrants 0 oo%
Total incl. treated water 17 084 Hotel 354 Goilf Course 11,886 S56.8%
DHOA 36 Hetel 354 1%
PO5 167 OHOW 36 0.1%
Other 177 POS 167 0.8%
TOTAL 765 (3.8%) Orther i 0.9%
— ; Unaccousted for wales 34 1.9%
5158 (72.4%)

Awerage vakes in oubic meter per manth for the pariod October 2024 16 September 2005 Water loss % %

Sewerage Plant 5,198

% of Homeowners cans, 1%

Figure 12:

Water balance of Omeya Oct 24-Sept 25 (Source: OIC DATA)

The outcome of this study was that if the water usage is not strictly controlled and
carefully considered with adjustments made, the current abstraction practice is not

sustainable in the long term.

The final recommendations of the report, listed as items requiring urgent attention are

as follows:

1)

date of the report the percentage water loss was about 20%).

Water losses must be identified, rectified and reduced to below 10% (at the

The graph below (Figure 13: % water loss at Omeya from August 2018 to Sept

2025

Figure 14) shows how the percentage water loss has been reduced from about
40% on average in 2018 to below 10% and closer to 0% currently.
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2) Withdrawal from the aquifer must be maintained below 280,000m3 per year
and be reduced to 250,000 m3 per year.

The water abstraction permit allowed a total of 280,000ms3 for 2024/2025, but this has
been reduced to 250,000 m¥per year for the 2025/2026 period. Management is
working towards meeting this target, and current figures indicate that the abstraction
volumes will achieve this. However, the rainy season is approaching, which is
expected to cause an overall reduction in the demand.

3) Waste water treatment must be increased and the generation of greywater
maximised.

This condition was also included in the current water abstraction permit. From
the data above itis clear that the greywater as a percentage being treated is
increasing, and the average domestic consumption has also decreased. This
means the goal of increasing the effectiveness of the waste water treatment is
being realized.

4) Six balancing water meters has been installed to more accurately manage
water losses within the water reticulation. The water meter measuring the
irrigation water for the golf course has also been replaced as it was found this
meter was not accurate any longer. Itis clear from the graphs that water losses
have been drastically reduced.

The report also recommends that medium- and longer-term alternative water sources
be identified. With the development of further phases of Omeya, the Oanab Dam as
an ultimate water source is put forward. Meanwhile Omeya is encouraged to find
alternative groundwater sources on neighboring farms.

So far, an agreement is being negotiated with the owner of the Farm Oamites, to
investigate a groundwater source for joint use with Omeya.

Further Recommendations in the Groundwater Management Plan include a
sharpening of the water conservation practices at the estate. In this regard, there has
been a deviation from the original proposal that water-wise gardens be developed.
The OHOA Estate Rules currently state that an indigenous garden style should be
adopted, and a plant list is provided. Non-indigenous plants are not permitted, unless
specifically approved. An inspection indicates that some of the gardens have large
lawns and water-thirsty vegetation, while others are water-wise. Many swimming
pools are uncovered, as evidenced from aerial photography footage and this causes
significant evaporation. While it is appreciated that water tariffs are charged on a
sliding scale according to volumes used, which certainly plays a significant role in
water conservation, this will not necessarily deter all owners from still using large
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volumes of water. Further management initiatives especially enforcement of the
current rules to ensure water conservation is optimised at the estate are required.

2.3.3. Water quality

Water quality parameters are monitored according to the permit issued for the water
effluent treatment plant as well as permit requirements for the water abstraction from
the boreholes (Appendix D and E). Sampling of both domestic water as well as inflow
and outflow of the sewerage plant are in place since the beginning of the Estate.

Water quality monitoring indicates that all parameters are being met for the various
categories of water usage. Hardness classifies the water in Group B (acceptable
water quality, suitable for human consumption), while all other values are in Group A
(Excellent water quality). The elevated hardness is typical of groundwater from
carbonate aquifers®. There are no other trends in the data that are of concern.
Samples are also taken of the sewerage inflow and outflow and these meet the
requirements for irrigation use.

2.4. WASTE DISPOSAL AND REMOVAL

The estate has the normal bin system and is collected by Rent-a-drum. Garden refuse
and building rubble is disposed of at a designhated area (see Figure 1). Building rubble
is currently used as fill to form part of the berm along the road. The garden refuse was
historically burnt but this practice has been terminated on instruction of the City of
Windhoek.

3. MANAGEMENT STRUCTURE

This ESMP is submitted for the purpose of the renewal and transfer of obtaining
Environmental Clearance and will be a contract with the Ministry of Environment,
Forestry and Tourism. This implies that its contents will also be legally binding on all
parties involved, including the OIC, and sub-contractors.

What is an Environmental and Social Management Plan (ESMP)?

An ESMP is a register of management actions and guidelines needed to ensure that
undue or reasonably avoidable adverse impacts of the planning, construction,
operation, and decommissioning of a project are prevented; and that the positive
benefits of the project are enhanced. It assigns responsibilities and is used as a
checklist to monitor compliance.

5 Namib Hydrosearch, Groundwater Management Plan, 2024,
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The overall development has an ESMP, which was adhered to during construction of
the infrastructure and is being implemented overall.

This ESMP is a sub-set of the overarching one, focusing on the infrastructure and the
water demand and supply and water quality management.

What are the legal implications and my obligations under this Plan?

The implementation of an ESMP isrequired in terms of the Environmental Management
Act of 2007 and its Regulations of 2012. Therefore, OIC is under a legal obligation to
adhere to the recommendations in the Environmental and Social Management Plan.

Stages of the development covered

Since the project is already operational, this ESMP focusses on the operation and
maintenance of the infrastructure. Any construction happening within the estate falls
under the overall ESMP and is being controlled by it.

Responsibilities

The overall responsibility for the implementation of this ESMP lies with the OIC. Any
staff or contractors appointed by OIC will adhere to the provisions of this ESMP,
depending on their designations. It is the responsibility of OIC to ensure all aspects in
this document are assigned to staff who have the technical proficiency and
experience to carry out its requirements.

While the OHOA is not the owner of the infrastructure, and therefore not directly
responsible for this ESMP, it does manage the use of the water and in this sense should
comply with the standards set by OIC for water supply, specifically water conservation
standards. In this regard it is recommended that the Steering Committee include the
communication of the relevant aspects in this ESMP in its forums.
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4. LEGAL AND PERMIT REQUIREMENTS

Table 1 below contains a list of the legal requirements that need to be adhered to
during the operation of the water supply, effluent treatment, roads, and waste
disposal at Omeya. These requirements are the environmentally focused ones and
do not include all legal requirements pertaining to the infrastructure.

Table 1: Relevant legislated permit requirements

Environmental
Management Act 7
of 2007

EIA Regulations (EIAR)
GN 57/2007 (GG
3812)

Labor Act 11 of 2007

Health and Safety
Regulations (HSR) GN
156/1997 (GG 1617).

Water Act 54 of 1956

Water Resources
Management Act 13
of 2013 (came into
force August 2023).

City of Windhoek
Drought Response
Plan

Road Traffic and
Transport Act 1999

The amendment, transfer or renewal (after three
years) of the Environmental Clearance
Certificate (EIAR s19 & 20).

The conditions of the ECC are to be
implemented and normally include 6-monthly
monitoring reports.

Adhere to all applicable provisions of the Labor
Act and the Health and Safety regulations.

Water abstraction licenses are required for
water abstraction and use — under the
jurisdiction of the City of Windhoek

A permit is required for any water treatment
facility. The City of Windhoek has is the
custodian of water under their jurisdiction. They
issue effluent treatment licenses according to
exemption granted to them in terms of the act.

Depending on water supply and demand
situation at the time of development, water
restrictions are applicable depending the
drought situation.

e The entire act is applicable including the
registration of vehicles, driving licenses,
transport of workers, etc.
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5. MANAGEMENT DETAILS

The following table provides an overview of all the major environmental management
themes pertaining to both general and site-specific construction mitigation details.
This table serves to act as quick reference, for the detailed mitigation details that
follow below, for the implementation of the construction component of this ESMP.

The details provided here for the construction phase are indicative and need to be
revised before the construction phase is to commence.

Table 4: Environmental management actions for the construction phase

OBJECTIVE SECTION

Health and safety Safeguard health and safety of laborers. Section 5.3

Dust and noise Avoid and where not possible minimise dust Section 5.4
and noise associated with maintenance and
construction activities.

Environmental training and Awareness raising and training regarding the  Section 5.5
awareness provisions of the EMP as well as importance of
safeguarding environmental resources.

Omeya Infrastructure transfer and renewal
ESMP
February 2026




5.1. POLLUTION PREVENTION, SOLID WASTE MANAGEMENT AND
EFFLUENT TREATMENT

1. Pollution
prevention

10.

11.

This section has in mind the high vulnerability of the Omeya terrain to
groundwater pollution. The Omeya EIA and EMP contain the
groundwater vulnerability area where pollution should especially be
prevented. All vehicles, roads, sewerage structures, pipelines, etc.
should be kept away from this zone. This section however applies to
the entire Omeya.

All heavy vehicles and equipment on site should be provided with a
drip tray or should be parked on a concrete surface with an oil trap.

Drip trays are to be transported with vehicles wherever they go.

Drip trays should be cleaned daily and spillage handled, stored and
disposed of as hazardous waste.

All heavy construction vehicles should be maintained regularly to
prevent oil leakages.

Maintenance and washing of heavy vehicles should take place only
at a designated workshop area.

The workshop area should be lined with concrete.

The workshop should have an oil-water separator to collect run-off
from washing.

All hazardous substances (e.g. fuel, paints, chemicals etc.) should be
stored in an enclosed room which is locked and separate from the
ground.

All hazardous waste should be stored in a bunded area or skip before
removal from the site. The hazardous waste should be disposed of at
an approved hazardous waste disposal site (currently the Kupferberg
Waste Disposal Site is the only nearest facility to Omeya). Also see
General waste section below regarding contractors.

A spill clean-up kit should be kept on site, staff trained to use it and
applied in case of a spill. Cleaned up spill to be treated as hazardous
waste.

Omeya Infrastructure transfer and renewal
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2. Effluent 1. The effluent treatment plant is to be monitored and managed
treatment according to the Effluent Permit issued by the City of Windhoek

2. Effluent standards will likely change to those of the Water Resources
Management Act (2013). These changes should be noted for their
potential effect on the operations, if any, discussed with the
authorities and plans incorporated as may be necessary.

A summary of the water quality results should be submitted to the DEA
with the bi-annual monitoring reports. These results should include the
same parameters as the Effluent Permit, clearly indicating incidences
or patterns of non-compliance, the reasons for non-compliance as
well as steps taken to rectify the same.

3. Water 1. General waste management and disposal at Omeya is to comply
collection with the stands, principles and guidelines in the Windhoek Waste
and disposal Management Regulations (2011). which shall take preference as far as

waste management is concerned.

2. Waste is to be dealt with according to the principles of integrated
waste management which is structured according to the levels of the
mitigation hierarchy, namely reduce, reuse, repurpose, recycle and
disposal. Should the waste collection be outsourced, then these
principles should be the priority. The contract should include strict
adherence to all applicable legislation, pertaining to the transport,
storage and disposal of the waste.

3. Medical waste is to be collected and disposed of as approved by the
Ministry of health and Social Service and the City of Windhoek.
(compliance with the Public and Environmental Health Act 1 of 2015)
and the Windhoek Waste Management Regulations, 2011).

4. The garden waste disposal area is to be constantly managed to
ensure it remains clear of other wastes, which includes awareness
raising of the residents. It should be fenced and protected from wind
to prevent windblown material as needed. The contents should be
managed and treated to facilitate re-use and decompaosition as
feasible, e.qg. leaves and softer material separate for composting
and/or mulching and wood separated for frewood. The area should
have good drainage. Smaller stockpiles will ensure easy turning, to
discourage rodents and reptiles. The HOA and OIC should consider
making the wood available to the community in the area who can
use it for firewood.

5. Building rubble should be clear of all other wastes, involving constant
awareness raising and reminders among residents. This material,
provided it contains no hazardous waste or any contaminants, may
be used as fill material, provided geotechnical standards apply where
buildings or structures are planned. If used on open areas, it should be
flattened, shaped, and covered preferably with topsoil retained
separately.
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5.2. GRAVEL AND SAND EXTRACTION

ASPECT

MITIGATION MEASURE

1. Gravel and
sand
extraction

All sand and gravel required for any building and maintenance
works on the estate will come from a commercial source. The
operator/owner of such sources should have an Environmental
Clearance Certificate (ECC) in place for such abstraction
activities, identifying the specific sites where the material is
abstracted and managed strictly according to the conditions of
the ECC issued.

Should Omeya wish to abstract its own sand or gravel, the site/s
should be identified according to sound environmental
principles and an ECC is required for such activities.

5.3. HEALTH, SAFETY AND LABOUR

1. Health
Safety and
Labor

2. Road Safety

=

OIC and all contractors appointed shall adhere to the Labor Act
in terms of Health and Safety.

OIC should ensure that the provisions of the Labor Act are
applied to its workforce.

Demarcate roads clearly.
Off-road driving should not be allowed.

All vehicles that transport materials to and from the site must be
road worthy.

Drivers that transport materials should have a valid driver’s
license and should adhere to all traffic rules (The Road Traffic
and Transport Act, 1999). Note specifically also regulations
pertaining to the transport of workers e.g. no workers to be
transported on the back of an open truck.

Loads upon vehicles should be properly secured to avoid items
falling off the vehicle.

All drivers (OIC personnel and contractors) are to be free from
the influence of alcohol.

Omeya Infrastructure transfer and renewal
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5.4. DUST AND NOISE

ASPECT
1. Dust 1.
2.
2. Noise 1.

Omeya Infrastructure transfer and renewal

ESMP
February 2026

MITIGATION MEASURE

Dust suppression measures should be made applicable where
there is a risk to nearby communities and the workforce.

Place all stockpiles, screening activities and other dust producing
activities downwind from sensitive receptors such as already built
residences, businesses, etc. In cases where this is not possible,
apply semi-purified or grey water to dust generating surfaces in
windy conditions.

Work hours should be restricted to between 08h00 and 17h00
where construction involving the use of heavy equipment, power
tools and the movement of heavy vehicles is less than 500 m from
residential areas, unless the community agrees to extended
working hours and the circumstances require a different schedule.
Sundays are traditionally rest days in Namibia and should be
respected by not allowing any work.
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5.5. ENVIRONMENTAL TRAINING AND AWARENESS

ASPECT

1. Environmental
Induction
(Training)

MITIGATION MEASURE

All workers are to undergo environmental induction
(training) which should include as a minimum the
following:

Explanation of the importance of complying with the
ESMP. In case of construction works, refer to the HOA
ESMP which is also applicable

Discussion of the potential environmental impacts of
construction, operation and maintenance activities.
Employees’ roles and responsibilities, including
emergency preparedness, spills clean-up, etc.
Explanation of the mitigation measures that must be
implemented when particular work groups carry out
their respective activities.
Explanation of the specific mitigation measures within
this ESMP especially unfamiliar provisions.
This training must be undergone by all new workers
before they may commence with work and should
be repeated, with constant re-enforcement as
necessary.
A signed copy is to be kept for every worker that this
course was attended. Workers need to be made
aware of disciplinary actions and/or penal measures
and procedures in case of non-conformance.
Works should also receive health and safety training
according to the Health and Safety Regulations
and as may be applicable.

Omeya Infrastructure transfer and renewal
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5.6. RESOURCE CONSERVATION

ASPECT

1. Water
conservation

MITIGATION MEASURE

The conditions of the Groundwater Abstraction approval
from the City of Windhoek dated 17/06/2024 should be
adhered to, and renewed by 30 June 2026.

The Groundwater Management Plan should be
implemented as a continual process, including monitoring.

Joint management of water sources with neighboring
stakeholders: It is recommended that OIC communicate
to the City of Windhoek their past endeavors to meet this
requirement, which has been to no avail due to a
reluctance of neighboring stakeholders to cooperate. The
City of Windhoek needs to convene the meetings.

Ensure the rules regarding gardens, and pool covers, etc.
are enforced. Lawns are to be limited, only water wise
gardens planted and pools covered.

2. Conservation
of vegetation

Mindfulness of and adherence to vegetation conservation
according to the HOA ESMP with any construction or
maintenance works where trees are present, remains
applicable. .

3. Materials In case of maintenance or new construction, ensure
camp and materials camps and laydown areas are away from and
lay-down downwind from residences. Select an area that has been
areas disturbed where possible, or where there is no significant

vegetation to be removed. Rehabillitate the area by
reshaping and covering with topsoil that was kept
beforehand.

4. Energy Installations with a high energy demand within the control
efficiency of OIC are to be identified and energy consumption

monitored.

Installations such as pumps should be fit for energy
requirement and when replaced, with improvement
energy efficient units.

Solar as an alternative energy source should be
considered where feasible.

Omeya Infrastructure transfer and renewal

ESMP
February 2026




5.7. STAKEHOLDER ENGAGEMENT

1.

ASPECT

Stakeholder
engagement

MITIGATION MEASURE

GENERIC MITIGATION DETAILS

6-monthly disclosure to the Omeya community with regards to water
consumption targets, awareness raising, etc. in conduction with OHOA.

Engagement with neighboring stakeholders with regards to the aquifer,
as per5.6.1.3

Engagement with authorities as may be required.

Omeya Infrastructure transfer and renewal

ESMP

February 2026




6. COMPLIANCE

AND

MONITORING

ENVIRONMENTAL

The following table is a quick reference of the monitoring requirements of OIC.

Table 5: Operation and maintenance phase mitigation measures

ASPECT

MONITORING

FREQUENCY

ECC, Abstraction
permit, effluent
permit renewals

ECC expirydate ......................

Effluent permit expiry date 11 May 2026

Abstraction permit expiry date 17 June
2026

Three-year cycles — see date,

Summaries of below monitoring
submitted bi-annually

According to dates

Water quality

Inflow and outflow of WWTP

Monthly sampling, submitted
annually

Raw waste water and final effluent

Bi-annual sampling, submitted
annually

Water Demand Management Plan

Submitted annually

Water demand
and supply

Groundwater abstraction against permit
conditions

Monthly submitted annually

Groundwater levels compare with baseline
levels

Monthly submitted annually

Raw sewage volumes

Monthly

Omeya Infrastructure transfer and renewal

ESMP
February 2026
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1. INTRODUCTION

1.1. BACKGROUND

Aucsview Investrment Trust intends establishing o Golf and Residenticl Estale (Omeya
Golf and Residenticl Oasis] on Porion 20 of the Form Gross Holgamas no. 447,
situaded adiacent 1o the B1, 30 km to the south of Windhoek (Figure 1}, Portion 20
falls within the ared coverad by the Aris Town Planning Scheme and is zoned Rural
Residenticl. The owner appiied for rezoning of this Porfion fo Noture Estate with the
primary use of Residential Esiate.

Enviro Dyramics (Phy) Lid {the Consultant) has been appointed to conduct the EA
Process of the proposed Golf and Residential Estate on behalf of the Developer. A
Scoping Phase was undertaken to identify and assess key environmental and social
conceamns reloted 10 the project. During July 2008 the Censultant communicoted
with a range of stakeholders to determineg thase issues and concems.

A Scoping repcrt was submitted together with the application for o Needs and
Desirability of the proposed davelopment fo Namibia Planning and Advisory Boord
(NAMPAR) after which O re-subrnission wos requashed with an ElA addressing the
following issues as requirement:

v Approval by MAWF of the proposed sewage system;

" Puldic consulfation with slokeholders in connection with the increcsed
nurmkber of erven;

. Accaptonce of the requiremeants as set by Roads Authority: and

. Approval of the Environmental Impact Assessment by Directorote  of
Ervironmenial Affirs addressing the following:

& Woter availcdsility cmd abstraction permit for the fotal development;
& Publicc input on total development; and

o Ervironmenial Management Plan (EMF).

Emwlrarmmerniol npoct Assessment Repoif ij a
Eariion 20 of Forrn Gross Halgamos no 447 L
Ervvire Dyrondes (Fiyh Lict July 2002
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1.2,  TERMS OF REFERENCE

Enviro Dyncmics inttially followed an Environmental Scoping Process (Fligure 2] 1o
identify key suas of concern, Since the numbar of erven was drastically increcsed
from the inifial proposal, and since woter demand and the sustaincble vield of the
aauifer from which the developrmant is to obiain its water was idenliflied s matiers
of concern, further investigations followed as well as o second round of stakeholder
consultation.  The Environmental Assessrnent procedure followed complies with
Narmibic's Envirenmental Assessment Policy {1995) and Environmental Monagement
Act (Mo 7 of 2007).

Eraronmentol impact Assessroerd Report 4
Portion 20 of Form (3ross Hoiganos o447 :
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2. DESCRIPTION OF THE PROPOSED DEVELOPMENT

2.1 LOCALTY

The proposed Golf and Residentiol Estote on Portlon 20 of the Farm Gross Haigamess
no. 447, is situatad adjacent to the B1, 30km to the south of Windhoek (see Figure 1)
and covears an area of & 245ha.

2.2.  PROJECT RATIONALE

Portion 20 of Portion 1 of the farm Gross Haigamas no.447 falls within the orec
covered by the Ars Town Pianning Scheme [IDC, 2006} and is zoned for Rurol
residential with the approved consent use of Nature Estale. The owner however has
applied for rezoning to Nature astate with the consent use of Residenticl Estate. The
Aris Town Plonning Scheme therefore needs to be amended fo accommodate this
change,

Box 12 Defintion of Noture Esfoate in ferms of the Arls Town Hlanning Scheme,

Nedure Estate means ind vnder pivade ownership manoged by o homeowne’s
asscciation ond includes Wildife Esotes, Residentfial Estafes, Boueshion tstates, Golt
Estates, ond Retirermant Viloges.

1. Residenflal Estate means nature estate os defined ahove of which the primary
itestyle dhete 15 reloted fo the consevafion and ulfisafion of the natural
erwironment ond may include activities bosed on and land uses incidenial e the
primory therie,

2. Egueskian estale means a nalure estale os defined above of which the primary
lifestyle ferne is relatedd 1o the keeping and sding of horses ong may include
aciivities ond land uzes Incidental 1o the pimcary heme.

3, ol Bstate meons g noiure estate os defined above of which the prirciry lifestyle
therme is related to the playing of golf and may include activilies and land uses
incidanial to the primary theme,

4, Wilglite Fsicde meons o noture astole as defingd above of which The primciry
Jifestyle theme is related to wikdlife and may include ocivifies and lang uses
incidental 1o the prirmary theme,

Fortion 20 lies 1o the west of the BT Main Rood and is bordered on the eqstern side
by the railway line; it is therefore soloted from the lorger portion of the Farm Gross
Erndronmantal mgaet Assessenent Report | J
Fartiar: 20 of Faren Grogs Holgamas no.d47 .
Ernire Syrermics (Fiv Lid Juty F009
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Haigemas ang unsuitable for agricultural purposes. The proposed development con
sarve a8 o buffer zone between the road ond the lorger portion of the farm Gross
Halgarnas,

Urban developments such as Nature Estotas provide privacy, security, and o more
reslgixed [Fastyle in o franguit naturel environment,  In most cases, developments are
associated with stict development guidelines and G shiong sense of conservation
and sustoinable use of notured rescurces. They strive towards craating o harmonious
environment where human Inferventicn has o lithe impoct as possible on the notural
environmeant and unigue ecosystems.

4.3. HISTORIC ACTIVITIES

Portlon 20 of the Farm Gross Haigoamos was previously used for agicuitural purposes,
specificolly catile farming. The area is however not utilised ot this time.

24,  PROPOSED ACTIVITIES AND FACILITIES

24.1, The development

The Developer, Auosview Invesiment Trust, intends developing an 18-hole Golf
Course and 384 rasicdentiol erven ronging between 3000m?2 and 500m? each and 14
genercl resicenticl erven ranging betweaan 250 and 500m?2, These will be clustered in
groups betweean the greens (Appendix A). The numiber of erven was increased 1o
ke oble 1o sl keep the prices of the erven relatively low and at the same time
ensyre the feasibilify of the development.

Apart from the 18-hole golf course and 398 erven, the Developer also plans fo offer
the following:

+  Clubhouse;

¢«  Boulique hotel with 10 - 15 rooms, plus & rooms to accommodate staff,

* Spoy;

* Golf Priving range;

. Ternis courts:

Erviroriraental knpoct Assessmant Rapor! ‘ j .
Foricn 20 of Form (Gross Malgonms no.447 :
Erpeitey Dymarnifes {Phy) Lict July 2005



e  Commercial centre;!

- Chapel (to gecommaodale 50 people];

»  Pre-primary (30 pupis) ond Primary school (140 pupis);

. Equestricm faciilies on the neighbowring Qui of Nature;

» Game dives on the neighbouring farm, Gross Halgamess; and

. Hiking trails and mountain biking frails,
2.4.2. Associaled Infrasiruciure
2.4.2.1. Water

Water will be required for:

. rigation of the golf course; and
. Domestic: supply 1o the cotmercial and rasidential unifs,
Domestic woter from the boreholes will be stored in a ground raservalr which will be

designed and placed in a non-prominent position to blend in with the natural
environmeant of the development,

The estimated annual water demaond of the development is as Tollows:

Golf course rmgation: 255 000m® fannum {26 ha of Desert type of golf course
design. No open watar).

Residenticl units: 186 500m? fannum (392 erven with various sizes of houses.
No geardens will be allowed, the Developer intencs
establishing indigenous gardens throughiout the estaie).

Cluby House: & QOOre3fannum (30 000 visitors/annum).
Commercial cenfre: 4800m*fannum  {small shops, officaes, 40 bed hotel,
guardhouse).

1 The commercial centre will only consist of 3 etven and will be small enterprisas 1o serve The
community's neexls,

Ervironmental impoct Asssssment Regorf i }
Fertlon 20 oF Fomm Gross ok no, 447 ’
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School; 1400rn®fonnum {370 pupils).

The total water required from the boreholes is therefore approximately 454 200m® per
anrum {this inciudes ihe recycled portion).

Since ot woste water from resicential and commercial units will be frected and
recycled 1o the golf course irigation system, the water balance wiil therefor be os
foilows:

Residential gnd Commercial unifs
Component Anntial wales consumption
Tered water comsumpstion 198 700R3fcannim
Werfer treeniraenit WOIkS 128 me/aninum
tastimaoted)
Water availoble for recycling 142 G00m*farmurm
testimoted):
Gl Course:
Component Annuat water consumption
Irigested demand 255 D00r*fearnm
Golf Course exciuding 113 000 antum
Recycled cormponent
Actual demand 311 00w/ enm
{Total - recycled amaound)
Permit granied for 350 000 /annum
abstraction by
MAWFAppendix B)
Frvivoranentos inpoct Asseser ent Regort i j =
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2.4.2.2 Electricol Services

Bulk electicity will be supplied by NamPower from the &6kV substation sifuated
approdmately 400m east of the boundary of the development, while onsite
reficulation wil ba by medns of underground cables,

24.2.3. Sewerage Disposci

A convenlional gravity sewerage system will collect oll weasfe water on the
developrment and fransport it 1o the sewsrage trectment plant which will be
situated at the southerm most part of tha site cred (Appendix A). A Trickling Filter
Plant (Figure 3) will be constructed by Aqua Services & Enginearing (largast and
mos! experienced Narnibion water Treatment Company).

Figrure 3:  The Yrickling Fiber Systarn (Sowrce: Agua Services & Engineearing (Ply) D).
P AN

W Wi

oot e

@ |

Figure 4 Diogrommatic presenfalion of fhe Tilckiing Fitter Technology (Source: Agqua
services and Engineering).
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This Is e rebust, compact, and low-mainfenance sewage plant which is based on
aftached growth blglogical treatment (Figuwre 4). An application for the
construction of the waste waler ang effluent disposal freatment system was
submitted 1o the Minstry of Agricuiture, Water, and Forestry. A letier [10/4/2/218)
received from the Ministry of Agriculture, Water and Forestry (the Depoartment of
Waoler Affairs and Forestry -DWAF) has indicated that it hias ne objection to the
proposed project plan and wostewater freatment sysftem, The developer needs te
apply for o wostewater parmit, However the developers need fo submit a Solid
Wasie Marnagement Flan fo MAWF [Appendix D),

The woste water frectment system is locataed + 2 kilomeires from the procduction
bareholes that will be vsed for wataer consumption, the distonce betwesn the water
consumption source and the waoste water disposal site comply with DWAF
reguirements {See Lay oot Plan, Appendix A).

The final effiuent, offer freatmant, wil conform fo cument Namibion legisiation for
efflvent discharge info the envirgnment and will be re-used for gardering and
irigation of the Golt course. The final effivent will e comparable o drinking water
of ¢ quality similor 1o o Group D classificaflon (woter unsuliable for hurpan
consumiption) from Namwader. The sludge from the treatment plant will be dried in
sludge diving beds and will be re-used for compost (Appendix E).

2.4.2.4. Weaste Remova

Refuse at ol residential units, the club howse, and the spo will be sorted in order to
recycie it and ol waste that connot be recycled will be hansported 1o the
appraved aumping site for household refuse ot Rehoboth, Approval 1o use the solid
waste dumping site of the Rehohoth Town Councll wis granted on 17 Apidl 2009

{Appendix F,
2425, Roouds

The high order accass rocds will be constructed with interocking bricks with sultable
kerbs and sform water structures while minor occess rogdds leading 1o individuel
houses will be grovelaed and frecgted with o suitable dust suppressing agent,

2.4.2.6. Access

Access o the developmeant will bea from the B1. Approval for aeeess point 1 and 3
[Appendix &} heg been gronfed by Roods Authority, subiect to the following
conditions:

Envirormeeritol nperst Assessmarit Report
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«  Detall design drawings need to be submitted ond approved before any
coanstruction gclivities may start.

« The developer is responsible for the constuction ang alieration of the
accasses and lanes os well as the required road signs.

«  The congtruction o the Intersections must be compleled prior fo any other
construction developrment.

s The title deeds of all portions within the 100m bullkding restriction of Trunk
Road {1/85) need to be endorsed to the effect that no business maoy be
canducied or direct aceass from the trunk rocd will be perrmitted.

»  Rootds Authority needs to be consulied before the erection of a securty
fence since opproval for the vpgrading of the existing fence is reculrad in
terms of the Roods Ordinance, Ordinance 17 of 1972,

« A 00m bulding reshiction line from the centre line of the frunk rood is
mgiintciinedd.

«  The genaral public should be alowed 1o use road F1426 unrestricted.

Envirpnmented impoct Assessment Report
Portion 20 of Farm Gross Haigamas mis. 447
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POLICY AND LEGAL FRAMEWORK
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This section, in toble formol, descibes the legal environmental frornewcork of the

projec.
' ' - APPLICABLE .
LEGHSLATION/GIIDELINE/POLCY
4 ﬂ’ CLALSEPOLICY Speelliutt]

Mormibia's Ervironmieritol List of cctivities thot Golf estotes, morectional

Assassmert Folicy [1995) rescauire: EA fucilities, resldantiol
devalopiments need 1o be
eisessed Inferns of the impoct
o thie natured ard secicd
stwircnmernt and rasourses,

Environmenital Management Act Section 3 and 55 Conchet Ernvironmenial

ina 7 of 2007} Principles of Ervironmentol § ossessmants of projects that

anugemen‘l may affect the arvronrmeant o

uses of noturol resouwces @
Rezoning, Sewernoge Plant, Golf
cotrse, Townibie development,

Agis Toven Flonning Scheme{2008) Appiications for Noture EA o be conmed ot for

eates, developmerds that may

acvarsaly affect the
enviranment,
The constifufion of the
Homeowner's Associodiom
shignic} ceieireys the

ranggenert of rvirgnmental
issures,

Mo 24 of 2004

sewverge, the puification
of gfflugnt, the preveniion
of surface ona
grounchycter pollution,
ong the sustainoble use of
woder nesaurces, Pamils
o cbainad from the
Department of Water

Public Health Act no 36 of 1917 Control nuisances’ Le, Consider appropiote
offersive smeds, effiuvia cisreditlons to the developer
and racuires prevention of | and future g gwners,
polution of public woters,

Lobour Act N 84 of 1956 Cortulns thi Hedth ondg Heoith o Safety conciiions to
Safety Regulations ane ke caciheradd to curing
reguiations for handing of | construction and operation,
wshe,

Waoter Resources Manogement Act § Conted of disposal of Developars need o develop o

scifisfercteny plan for sewoge
ciisprosarl and recyaling of gray
woshar In orcier net to pollute fhe
groundwoier,

Fasrriiis e recuited for woste
wcster trectment andd Gisposal.
The areen deas nit foll within o
wlar control area, but will

Erviranmensal frooct Assesstent Report
Forfion 24 of Foen Gross Holgarngs no 447
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tor certein Ingligentus
plant species [see Tabie 8)
atwed ary Intenition o
remcve such specles
WO have 1o be
legyolisect through o penit
frorm thie Forestry
Creprorirnent; Minising of
Agticuliure, Wolar, angl
Forastry.

e | APPUCABLE
LEGHSLAYION/GUIDELNE/POLICY _ LOMMENTS
ON) L CLAUSE/POLCY
Affairs 1 become ong in the new

reguictions. An abshaciion
premif will thian e recuired for
the vse of the grounchwaoter.

Foresiry Act Mo 27 of 2004 The gt affords protection | Comel Thom jAcacia enalobo)

s proteched free species ond
mgy not be rermoved without o
pemit.

The following specias arg alio
protecied:

Alblzia onthelnintico
Al [fonatis

Boscig cifdfrnco
Meresroer sohlred
Crorog orassinevia
Rhus lonceo

Zighohus rucroncia

Mationiol Heritage At Na 27 of
004

roterticl culturgl ond
arohoactonico dtes to be
idertifled qand
protected/mitigoted
before developmert mcy'
conlinue,

Thie avwmier is not cvcte of ary
arehassingion maoteicl onthe
site, bk this sheotled be
confirnedt with further
clevelopment,

Reacls Ondingnee, Ordinanca 17 of

Fancas adlacent fo trunk

Corsulfation with Roccs

(B

irtermational law to
corserve its blodiversly
(Bornoret ed.. 1998)

1972 recigts Autharity for approval of
upgrading of existing fence and
oceasy points

Internofionat trealles and

agreenments

Conwantlon on Blologiods Diversity | Nomfieio is obliged under | Profacts should refraln from

COUSING CINY UNNGCasson
domage 1o the counlny's
Biodiversity.

Corvearition fo cormbet Mamikic, is bound 1o This Is a1 generml reauirernent to
Desertificotion pravent excassdve long ke considerad in all projects.
degradoation that meay
thracten livediFaccs
Brvironmnentol inpoct Assessrent Repont i j
Portion 20 of Fonm Gross Halgamas no.447 -
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STAKEHOLDER AND COMMUNITY CONSULTATION

The purpose of public porficipotion is to provide an opportunity for people and
crganisations to register as Interested ond Affectad Porfies {J&AFR), in order to voice
thelr concems and to give their inpul on matters relating to the intended
development,

Communication with stakehoiders about this proposed Golf and Resldential Esicde
was fachitated fhrough the following means:

o}

b

<)

d)

&)

f)

)

h)

Key siakeholders were idenfified frorn pravicus lisls of similor projects in
wincheek, from contacts of the project team, experience of the Windhoek
administrative ond political emvironmend, and searches on GIS dotoboses
and telephone directares for the confact detaills of nelghbouring property
owrrers(Appeandix B):

Motices were piaced in the press for two consecutive weeks, briefly
explaining the project and its locdlity and inviting people to register as
stakeholders:

A Background Infarmation Document on the proposed development wos
sant via e-rmail ond fox 1o all Interested and Affected Parties;

A public meeting was held an Wednesday 146 July 2008 ot Qut Of Nature
jopposite the proposed devselopmeni] durdng which the Environmental
Assessmeant process and the project was described, The geohydrologist also
gave an explanction of thedr findings of the survey:

An Authorty meefing wos haeld on Thursday 17 July 2008 1o provide the
proiect information and solicit authority issves regarding the development;

Discussions were held with the developers, Auas view invesiment Trust, the
geohydraiogist, Mr. F. Bockmuhl, Namibia Bydrosearch and Or. Tordiffe from
ther Department of Water Affolrs.

Since o number of additiongl proposals franspired Q second reund of
stakehoider consultation was initiafed.  All regisiered stokeholdern were
agdin invited vig e-mdi to attend o meeting held at NICE Restaurant on 8
April 20092, The minutas of the meating are aitached os Appendix H. Al the
meeting the Developer presented the changes to the proposed project (i.e.
increased number of arven] as well o additional information thal has
hecomsa avalable since the previous mesting,

The: Stokeholders ware invited o presant their cormments on the informodion
provided 1o Ervirg Dynomics,

Erndranrnentol impook Assessment Report i j
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] The Droft Ervironmental Impact Assessment Report will also be sent for
review to ol (&AP angd o Comments and Responses tooil will then be
compiled and submitted with the finai EIA Report,

A issues  and  responses  froll presented  n Appendix | includes ol
comments/guastions roised from stokeholders of the consultation meetings and in
wrifing since the start of the environmental process in July 2008, The summory also
provides o rasponse of how these comments are being addressed during the
envirgnmenial assassment process,

The fallowing section serves as o summary of the sues and concems thal were
raised by the Inferested and Affected Parties (Figure 3). The purpose of presanting
the: issues raised by participants in this section s srply to:

s Ensure transporency regarding the concerns that have been expressed:

v Ensure that ol issues roised are properly addressed in the ElA, EMP and
mitigation measures propoesed; and

o ldenfily ol key sues (Indicated n red) ihat  needed furlber
consideration/Tnvestigation ar for which answers were still soughit.

Ernvronmerdi! fmpoct Assessment Repod ;j
Fortlrrs 20 af Faret Grasy Holgamas no.447 F
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5. IMPACTS IDENTIFIED

5.1, INTRODUCTION

The Implementation of the proposed Omevo Golf dand Residentiol Ouosls
Development will have: an impact on its recaiving socio-economic and biophysical
environment. In Saction 5, the EA Team setfs out fo explain what those key Impocts
are likely to be. The impact ossessment is based on the project inforrmation
describad in Section 2 and the baseline informedion provided for the environment
given in Section 5, The Impact assessment olso tokes cognisance of the applicable
intermational and local regulkatory framework, as presented in Section 3. The Impact
assessment focuses on those key issues (indicoted in red) os identified in Sectlon 4,
Figure 5. Al other issues identified are dealt with In the Environmental Management
Plan (EMP).

Besides a discussion of each expected Inpoct, this Section also  includes
recommencations for mitigotion.

Recommendations io avold, minimise, or mitigate the identified impacts threugh
rmanagement and meniioring is addressed in the Environmeniol Management Flan
{EMF) and presented as o separgle report,

52, METHODOLOGY EMPLOYED FOR THE IMPACT ASSESSMENT

The following criterio were used to describe ond determine the significance of the
impocts identified for the Omeya Golf aricd Residenticl Ocsis Project.

Table it Crifere wsed to describe impacts,

Bescripiion

‘ Notire Reviews 1he type of affect thad the proposed activily will have on the
relgvant component of the anvitonment and Includes "what will be
affected and howg"

Exhent Indicates whether the impact wi be sie specile: locol [limited to
witidey 15 ke of The oreo, including Andsh reglonat (imited to ~100 km
racdivg]: national fimited to the coosling of Namilbial: or Intermational
[extending bevond Namibda's boordets),

Durailon Reviews the lifefime of the impoct, oz being shart (days, <1 montia),
medium [months, <1 yaar), lomg fyears, <10 years), of Sermaonert
{mensrations, or »10 yeors),

Enviranmendal ipact Assessment Report !j
Fetion 20 of Farm Gross Aolgamas ne.A47 e
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Pescripiion

Inhensiy Fstoblishes whether the magnitude of the impact 5 destryctive or
irnocuous ond whether or not i# exceeds set standards, and s
described a5 nong  [no impact); low  [where noturalf  sochal
arvirenmantal  furctions ond processes ore  negligibly  affected);
medivm {where the environment confinues to function but I o
noticeatly modified manner; or Righ {where environmental functions
and processes ore alered such that they temporarly or permaonantly
cease ond/or excead legol siondards/raguirements].

Prohabiiiby Consicers the {ikelibood of the Impact ocouring ond s described as
improbable  flow  likefhood), proboble {distingt  possiblity),  highly
probuable [(most fkely} or definite (Impact will acgur regordless of
prevartion meosures,

Degres of Confidends [ 1s bused on the avollobility of specialst knowledge and  olher
I Prodictions : infarmation.

The application of the above criteria to determing the significance of polentiol
impacts uses a balonced combinafion of durafion, exfent, and infensiy/mognitude,
modified by probablity, cumulolive effects, ond conflidence,  Significance Iy
described os follows:

Table 2: Significonce Critera,

Slgniffcance Raling | Criteds -

Low wWhereg the iImpact will have o negligible nfiuence on the environment
cnd na modifications or mitigations are necessary for the given project
description.  This would be clilocoted to impacts of ony sevatityf
riagnitude, 1f of o local scale/ exfent and of temporary durationfime,

Medium Whare the Impact could have an infuerice on the environment, which
| will require modification of the project dasign ond/or olternative
raitigedion.  This would be dlocated to impocts of moderate
seventy/magnitudes, locally 1o regionally, ond in the sharf ferm.

High Where the impact could hove o significont Influence on the
ernvironmeni and, In the evant of o neoaiive impact the octivity(les)
coutng if, showld not be pamitted {Le there could be a ‘no-go'
implication for the profect, regardlass of any possible mitigotiont,  This
would be ollocated to impacts of high magnitude, locally for longer
thon o monih, and/or of hioh magnitude regionatly ard beyomnd,

Ervironmenial Impect Assessrment Repor? 14
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§.3.  BIO-PHYSICAL IMPACTS

53.1. Geology, Solls and Drainage
53.1.1. Baseline descripfion

The study creq falls within the Howehorte Complex (Schneider, 2004}, A South
dipping (40 -~ 50°C) fault Is exposed on o small hileck with ¢ grey marsle outcrop
{(Figure 6). The fault zone is £50m wide. Granite gnelss Is exposed ia the norlb and
southern contact of the maorle unit, Lineament deansity maps indicate high density
of liIngaments n the proposed development dreq, Uneaments coincliding with the
fault location were traced on aerigl photos and sotellife imoagery and the fauit could
be o large scole structure [Bookmuohl, 2008).

Figore 6: A single marble owlerop exisks on the sihe,

The saif cover in the ored has heen darlved from the underdying lithologies and is
classified as leptosol’ {Mendelsobn, et of 2002) refering to shallow soll cover over
hard rocks. Ephemeral dranages amanating from the topographically higher arecs
to the west undendain by the Chuos Group bring in sedimentary load dnd deposits
clay reh matericl on o wider area while sond aeccumuletes along the actual

Eradranmental impoct Assessment fepart [ | B
Bariion 20 of Famy trass Halgarmas no.467 -
Erwvire Divncardes (Pl Lhd Jduly 2000
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channels (Appendix 1). These clay rich drecs indicoted by green polygons {Figure 7)
were demarcaied vsing Aster dato (Bockmuhl, 2008).  Remdining areq s
pradominantly sandy with a good infiltration rate.

LT Ty

Figura 7:  Clay deh oreas indicated In green (Sourge; Geo-hydrologicod report,
Bochmuhl 2008).

Ervironmental impact Astessiment Report [j d
Fation 20 of Fanm Grogs Halgomaos no. 447 -
Ernelvo Dynarofes (Phy) L Sl 2040



21
Mein droingge of the site is In o south easterly direction towards the Schaap River.
£.3.1.2, Impuocts description

Aracs cleared of vegeiation during the consfruction phase wil increcse the
ocourence of erosion. The thick sediments found in the main drainage lines are
subject fo erosion, particulatly if thete & o change 1o the local gradients through
construction, or the removal of the protective vegetation cover.  Erosion Is due
mainty 1o flash fiooding fhat fakes place of the end of the summer season,

Visual quality impocts reloted to dust would likely be of medium significance due 1o
construction activifies and con ba attibuted to the foliowing aspects:

» Presence of large earth moving equipment;

»  Genaral construction works;

«  Dust and

. Matetial stockpiles.

Dust from cleared areas ond stockpiles could be o nukonce in more windy
conclitions, Borrow pits on sile have o negotive visuct impact,

Increased dust deposition on vegetation related 1o dust generated by consiruction
acliviies can also pase an impact,

From the lay aut plan if 1s obviows that the development has steered cleor from the
main drainage line(s) 1o the north of the project arec and followed effective
confour pranning principles.

Thee rocky cutcrop area (Appendix i} is seen as sensitive in Jemms of erosion and
possinle  groundwater polivtion; it should be avelded for development and
maintained In its natural stole.  According to the Lay out Flan this area has been
zoned as o privale open spoace [Appendix A) and would therefore semain in s
metural state.

5.3.1.3. Mitigation

" The developers need fo keep the oreq o5 natural as possible and only
remove vegetation where absolute necessary,

" The areqa of soil that is disturbed should be kept as small o5 possibie 1o
reduce potential impact of ercsion by both wind and water,

Eavironmentctt npact Assesument Reporf 14
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L Storm water runoff from the high order access roads constructed from
interiocking kxicks os well as parking arecs and govements should be
chonnellad info a planned drainage systerm and not directly into the natural
drainoge lings. This will have the effect of regulating the volume of water
flowing in the drainoge lines, ond minimise the erosion frisk,  Areqs
surcunding  buildings should be kept as nalural ¢s possible, e, not
paved/coverad with impermeable lovers.

. Reguior spraying with suitable dust suppressing agent for dust control during
the construction phase.

. Borrow pitfs) need to be rehabilitated aoffer construciion o the existing
standards,

. Horne owners on Erven 102 - 1092 and 110 (Appendix A) surrounding one of
the main drainage linas og well as Erven 322, 387 — 400 sumounding the open
space ored 418 [(Appendix A) should be resticted from  buiiding or
excavating too close (<100m} from the cenlre of the drginage line to
pravent erosion and possible surface waler poliution. A clavse needs 1o be
added to their fitle deeds to prevent building or excavaling.

. Residenticd arven 38 -46, 4%, 50, 321, 398, cnd 397 have quite a number of
larga freas on the asrven, The design should Incomponate thase krge frees os
for as possible.  F not possible permits would be required 10 remove thase
frees. Each tree that Is removed need 1o be reploced ofter construction
(Appendix A & K).

) Residentict erven 81-84 needs to be removed from thae Lavout Plan since
thess fall within the resfricted fault zone area {(Appendix A & K).

. Ervan 404 and northern portion of et! 36, zoned for business nesds 1o be
removed from the Loy out Plan, These fall within one of the sensitive main
drainage crecs [Appendix A & K),

. Erven &5, 70, 102 and 140 zoned genearal residential with o higher deansity olso
need 16 incorporcde large frees in the design as for os possible, If frees need
to be remAppendix A & X).

" The Toewn Planner dlise heeds to corsider the width of the access streels
since o large number of fress would be Influenced. Consider 1o wing the
strearts between the frees In order fo retain most of these frees and the rural
"serse of place”,

s A lorge number of rees olso ocour within the 100m buliding restriction line,
These frees also need to be considerad if lines for services are placed in this
areq {Appendix A & X},

Environmertal mpaet Assessmont Report |j )
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5.3.1.4. Surnrnory

It must be hoted that the impacts describect in Table 3 consider the nature of the

potential impact with the mifigation measures as sef out In Section § and the EMP in
place,

Environmansol mpoct Assessment Report
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£3.2 Sudace and Groundwaler Hydrology
£.3.2.1. Basedine description

The amount of water golf courses use vares greatly depeanding on the regicn, but on
average they wse aboul 10 800 000 lives of water per year according o the Golf
Course Superinfenclenis Association {Enviroadmin, 2008). In essence each golf
course uses encugh wetter 1o provide ot feast 1200 people with thelr basic water
needs for g year. Namibio is o diy couniry and water demand remains on fssue. The
stte folls within ¢ moderately productive aguifer with drainoge towords the south
east towards the Stempriet aquiter (Mendelsohn ef of, 2002).

in the prolect arec groundwater s hosted in secondary frocture zones and
weaotherad horlzons along favlls, solated deep faulls display minimal weathering
and have groundwater circulation 1o depths and yield mineralised water at
elevoted temperdure {eg. of Gocheganas). In contrast, faults that are often highly
weathered are the main source of groungwatesr in the basement rocks (Appendix i),

Avercge borehole vields In the areq are betweaean 1 and 2mé/h, but vield In excess of
10m*th are known (Forms Krumhuk, Ars, Ars School, Gocheganeas efe). Most high
yislding boreholas on record have lang production history, and apparently are
utlized sustainably (Appendix L).

The boreholes {Figure 8) driled In Portion 20 of the farm Gross Haoigamos with
excepliona vield were locafed on a dipping {40 to 500), thin, foulted, pole grey
rrcirble horizan within the Hohewarte Complex. The ENE trending fault zone Is albout
S0m wide ond is maorked by secondary silicification {chert and opaline sillca).
Granific gneiss is exposed to the north ond southermn contact of the marble unit. The
meirble unit s exposed locally on o small hileck in the northern part of project area
{Figure 8). Two epbhemeral strearms emanating from the eevated! craas to the west,
flow fo the north and south of the outcrop and possibly across the horizon. The
clluvial depesits from the streams cover most of the surounaing ared maoking it
difficuit to trace the confinuity of the marble boand. However ineaments with
rovghly ESE and ENE carientation are coincident with the fault direction and can be
traced on aerial photos and satellite imagery. This suggests that the fault Is ¢ lorge-
scole structure and confinues on farms fo the east and west of Portion 20 (Appendix
£).
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Figure 8: Aetlcl photograph showing favited iimestone oulcrop and produchion berehole
position,
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5.3.2.2. impact description

The fwo main concarns regarding peossible impacts on groundwater from the
proposad developmeant are:

1. FEffect of obsiraction on the gensral groundwater situation and on
neighbours using groundweter; ond

2. Possible pollution from aclivities during construction and operation of the
facilily.

£.3.2.3, Sustainability of grounciwaler

A leng-term sustalinalzle yvield was assessed from the fest pumping of the production
horeholes in two separate progrommes.  The results of the test pumping were also
used to assess the Infibence of pumping on the aguifer and sugoest adeguata
protection of the aouifer zone {protection zones) (Appendix L},

Two constant rate tests were canled out — an initial progrem included a step
adrowdown fest, ¢ constant rote test (3 dovs) ond recovery test.  Following this
program a long duration (14 doys) constant rote test and recovery mmonitoring was
done.  Drawdown was recorded during the test and water level recovery waogs
rmonitorad for 44 doys on completion of the test.  Two observation boreholes at
cistance of 47m and 1400m were monitored, The longer duration pumping lest was
done to confirm the oquifer parameters, monitor influence of pumping on
ehservation boreholes and any barier boundary effacts (Appendix 1),

Although the recommended obstgction rote s calculated in o conservative
manner it will only be possible to quantify based on monioring of water leve,
cibstraction. and quality over o production period of G year of more,

Groundwater usage in the areo has apporently increcsed with new developments
following the rezoning cccording to the Aris Town Plonning Scheme (IDC, 2008]. In
genarcd, the areq wos used for normal rural residences of o density of T unit pear 5ho,
Conseni use exists for nalure esiote developments where density of 1 unif per Ttha is
permitted, Although o recent hydroceansus of the areo s lacking, It is known thot
saveral grouncwaoler schames axist in the areg. A few gre noted hare:

o Supply of waler to the Agriculturgl Training Centre: at Aris from Forms Krumhuk.
¥ Supply of water to the Aris Schood from Farm Krumhok.
»  Supply to the Pexclin point factory,

Envirgrraanial inpoct Assassment Repor |j '
Forfion 24 of Form Gross Halgamaos no, 447 :
Ervvire Dynicmics (Pl Lid July 2005



27

Supply to the Gocheganas milk foarm.,
Supply te Agqua Splosh Mineral Water foctory,

Nesw ressorts to the south of the proposed golf course,

Details on the current usage, such as, abstraction rate, abstraction volume, and
particulars of user's parmits are not known. The change in cocuponcy and londuse
in the orea requires an assessment of the curent waler wsage anc water supply
situction in the enfire areq. Therefore o complete pleiure of water usage in the area
cannat be given ai 1his stage.

The actudl water demond could have an impact on the sustginability of the woter
resource. From Table § it is cleor that the total woter reguired from the boreholes is
approximataly 454 200m? per armum {This includes the recycled portion). Since 4l
woste water from residential and commercial units will be frected and recycled to
the golf caurse irigation system, the actual woter balance will therefor be 311
700mefannum ol - recycled component) which is less than the 350 00m#/annum
permitted by MAWF (Appendix C).

Table 5:  Waler desmand and balonce of the proposed developrmend,

Restdenticl ond Cemnyercial units
Component Annwol woter
consumption
Total wertar consamntion 198 700m™annuim
Waoste  woder  treciment  works | 178 00D0Om®nnium
{ostimoted
Woter ovailable for recyeling 142 020m®aninurm
{estimotec:
Goll Course;
Componant Annuc werter
consumption
| Imigoted demand 285 000m*fannu m
Golf  Coung excliuding  Recycled | 113 000m? fannurm
COMpIOnEnt
Actug demond 311 F0m*fannum
[Tt - recycled amaord
Pamiit gronted for  abstroction by | 350 C00m% annom
MAWFApancix B)
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The abstraction of water may have an impact on wager resources on neighbouring
furms. DWA’s policy an groundwdater usage for developrnent is usuadly an o "first
come first serve basls . Groundwater Is State property and connot be claimed. All
bulk users (e.g. Namweter, CoW elc) have 1o use water that is rechorged elsewhere.,
The parmit issued 1o this development will however bea renewed svely 5 yvedrs ond
quartery reporis on monitoring nead 1o e provided to MAWF [Appendix C).

Neaturally regular groundwater monitoring will be the only means ot this stage of
confirming the sustainability of this resource and should any negaofive effects result
then the water abstraction will be curtailed which poses a risk 10 the developers.

Shoukd the grouncwaier resource prove 10 be unsusicinable in the long term or ils
uvse affect the neighbouring properfies, then the Developer must enter into a
Memorandum of Agreement with NarnWater to supply waler from the Qanob Dam
ang Canob water scheme. NomWater has already confirned that this would be
possible (Appendix M).

5324, Contaminction

Irigation for the proposed development [golf course and grdens) will be sunplied
n the form of grey water from the sewage sffluent, pre-tregted fo remaove algas
and solids and will conform fo cusrent Namibian leglslation for effiuent discharge into
the environment [Appendix E).

Arelatively simple and not very expensive post frectment process can be applied 1o
the fingl efffuent from the tickling filter systam 1o remove and/or inactivate helminth
eggs before migation takes place [Appendix O). The treatment includes the
following:

*  Sand filtration to remove fing suspenced solick.,

¥ WV disinfection to disrupt cell malerial.

¥ GAC [granuior activated carbon) filtration for organics removal,

¥

Finat disinfection by chilgrination 1o ensure residual disinfection capacity in all
chistribution pipelings.

#  The cbove reciment will ensure that the irigation water will not pose o
heaith hazord, even if it cormes accidently into contact with humans,

Sludge from the treaiment plont will ke dhied n dudge drying beds cand will be
reused for camposting.
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Possible contamination sources are sewerage line ong sewer freciiment facility, and
percolation of rigafion (fertigation) weter. Although, the planned sewer treatment
phant is locoted of an approximate distonce of 1,500m in the southern extremily of
the property ang is not likely to have an effect on the aouifer, rigation. ond
ferligation -could contomincte the aquifer, The distance between the water
consumplion source and the waste woter disposal sife is within DWAF recuirements.

The exposed faull zone is howaver vilnerckie o pollution from any contaminant ot
surface, The fault zone reprasents an unconfined aguifer and surface condaminant
is llkely to troved rapidly into the grounchwoter table,

5.3.2.5, Mifigation

. The recommendad production pumping rote s limiled fo  S0mdfh
{1.200m3/cksy) calouiated for an available drowdown of 5m, Monitoring of
watter level, water auality, and absiraction rates is shrongly recommended in
the pumping borehole, Three other observation boreholes are avdilable
ang it is recommended these boreholes be included for waler level
monitoring.  The dota shouki be andlysed ot the end of every year of
production or if high drawdown [greater thon Sm) is recorded so that the
actugl drowdown achieved can be compared to the simulated figures.
Absfraction rate can be adjusted on the basis of monitoring data anclyses,

«  Although the effect of production pumping is difficult to predict os the full
axtent of the aoulfer is not known, water level monitoring and analyses
would give enough evidence of declining groundwater levels and possible
defimental effects to the aquifer. To manage production puraping on the
long lem, o hydrocensus of the area would be necessary. The location of
ather praduction boraholes would have 1o be known to Inferpret monitoring
resulis cnd evaluate any offect on them,

. To avoid any surface contaminant reaching the water takle the exposed
fal? zong would need protecton.

* Two protection zones are recommended around the production boreholes.
Frotection zone 1 has a radivs of 20m cround the borahole to be dalineated
with ¢ fence io prevent any achivity immedictely around the orebole, A
sanitary seal is recommended around the wellhead. Protection zone Z has o
radics of 120m around the borehole cocording to the test pumping
inferpratation. Zone 2 is proposed for protection of the groundwaoter againgt
viruses, microbial and nifrcle pollution. Many studies have shown that
hacteria die off within 30 - 50 days which, for simplicity, i equated o o
distance of 50m.
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" The fauli zone is exposed af surface and this protection zone may not bea
adeguate in the fractured couifer oz once the pollutant reaches the
fracture zone. fravel is accalerated. and the possibility of altenuation of the
pollutant is reduced. Within the protection zone developments that could
result in lecakoge of waste, particulody seepage 15 0 be avoidad, Heoavy
fertigadion of his cred should alsa be avoided, Therefore any solic ar liguid
waste [sewer lines, seplic tanks, etc.) or fertigation should be avolded in the
entire cutcrop area of the fault zone os demarcaied in Figure 8,

) In addition rainfall anc water quality is 1o be ohserved, Woter quality s to be
monifored by periodic sampling (once avery six manihs) for inorgonic and
micrabiological content,

. If the production boreholes cre ufilised during constructian, protection and
manitering conditions os given obove will apply durlng abstraction,

. Shauld the groundwaier resource prove 3o be unsustainable in the long tetm
or its vse affect the water saurces on neighbowring proparties the additional
water source e, Nawspoort Scheme or the Canab Dam should be usedh

" Using waler-saving measuras can cut the water use by o third, the golf
course Is o desert type: of golf Course design, with no open water and will use
recycled sewage effivent o water the greens and fairways,

. No gordens will be permitied of the residential units,. Al gardens ond
landscaping wil be done by the developers dnd iMgated vsing recycled
sewage offivent,
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§.3.8. Flora and Biodiversily
£3.3.1. Boseline description

The study area s classified as Highland Savanna (Giess, 1971) with the following
species characteming the ree striate: Acocio eroloba, Combretum opiculatum
subsp, apiculaturn, Acacia hereroensis, A mellifera {subsp, detinens), A. reficiens,
and A, Erubeascens (Figure %), Towards the major drainage lines Ziziphus mocronatc
is found. Aloss species are protacted under CITES and are also conserved under the
Red Data List, Convention on Intemalional Trode in Endangered Species {CITES) of
wild Founa and Florg s o convention established in 1973 that regulates or prohibits
the Infernational frade of plont ond animol species that are belisved 1o be hamed
by or that may ba harmed by |n1ernc:=ﬂc:-nc1! fracie, The authosiy to Implement this is
undler section 8 of the Endg % ecies Act. The Red Dota List is o list that
includes all the plant foxg Thm hcwe bean assessed according to thelr risk of
extinction in the neor futyre,

Grassas vary cocording to the soll type and/or current and past forming activities,
but usuolly represented by palatable climox species such Anthephora pubescens,
Brachlania nigropexdata and Digitario erfartha (Mendeslsobin et of. 2002).

Barnord (1998) paints out that the Highland Sovanna s badly underrapresented (0
2% coverage) when it comes o formal protection, this type of development can
therefore create o sftuation whereby the vegetation con be protected through a
s&t of management guidelines.

None of the free & shrub species that are found in the proposed development site
are endermic although o few are protecied under the Forestry and/or Nature
Corservation laws or are on the Red Dafa or CITES list (Table 8).

Table 8 legal and conservadion sfatus of large woody plant species.

Species Pretected | Red Dot § CITES
Acccics erloloba F
Adiabriar anthedrairitico F
Aloes iHorolis HC LRIt L4
Boscin albifnneo F
M ciesroncy sehienli F
CRROFOU Cssnendo F
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Species

Profected

Red Dada

CIVES

Rhus loncec

Ziziphus mycronata

Note the following use of abbreviaotions:

. Protected under Namibion Jegistation;

F= Forestry ordinonce No, 37 of 1952 and/or Forest Act No. 72 of 1968

NC = MNoiture Consetvation ordindancea No, 4 of 1875
2. Red dato status {Curlis & Maonnheirmer, 2005);

LR-lc = lowerisk, least concen

3. CIES protection:
C2 = CITES, Appendix 2

Figure ¥ targe Acocia encloba frees are proeminent throughout the area,

&y

A total of 14 different grasses were identified in the arec. None of the grasses that

are found in the proposed development site are endemic to Namibia,

At least 77 species of mammals are expectad to ocour in the Ars/Windhoek area of

which 3 species [4%) ore endemic o Namibid.
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Overall tereshiol diversity — all species ~ Is relatively high in the Windhoak area
iMendelsohn of of, 2002). The overall abundonce and divensity of lcrge herblvonous
mammals is high {7-8 species) in the Windhoek area with Kudy and Oryx having the
highast density of the krger species [Mendelsohn et of 2002). The overall
abundance and diversity of large cornivoraus mammals is relatively high (3 species)
in the Winchoek areq with Leopard and Cheetoh having the highest density of the
lorger species (Mendelsohn ef of 2002}, Rodents (23 species] reprasent ot least
30% of the mammalion fauncg that are expected o occur in the Aris/Winghoek orec,
Carmivores {22% - 17 spacies) and bats [17% - 13 species) are also wall represented in
the arad.  Important babitals often not reclised and/or neglected ingiude tivers
{including exhemeral drainage: linas) and their associoted vegetation.  Hobitot
alieration and over viillization dre the two primary processes threatening most
mcrmmicis [Griffin, 19%8c¢).

The overdll repile diversity and endernism in the Windhoek area is estimoted at
hetwaan 71-80 species and 13-14 species, respactively (Mendelschn ef ol 2002). Al
lecist 78 spacies of repiiles are expected to occur in the Aris/Windhoek area with 21
species being endemic - Le, 27% endamic. Thase consist of af least 36 snokes (3
blind snakes, 1 thread snakes, 2 pythons, § burowing snake & 25 typical snakes), 8 of
which are endemic (22%) 1o Namibic, 2 tortoises and 1 terapin and 34 lzords, 13
(38%) of which are endemic to Namibia, Namibia with approgimately 129 specias of
lizgireds (Lacertlicn) has one of the continents richest lizard fauna (Griffin, 1998¢).
Gackos hove the highest occumence of endemics in the Aris/Windhoek creq with 8
species or 89% of oli the geckos (38% of ull endemics] expected andfor known to
coourin the areq, being endemic 1o Namibica,

Fourtesn species of birds are endeamic or near endernic 1o Namibia with the majority
of Namibian endemics occuring in the savonnas (30%) of which ten spacias ocour
in a north-south belt of dry savanng in central Normibic (Brown ef o, 1998).  Birc
diversity is high in the Windhoek area with >230 species (this would inciude migrani
specias) estimated [Mendetsehn ef ol 2000),

Al jeast 173 species of tereshicl [breeding residents™ birds could occur around the
Asls/Windhoek araa ot any fime [Maciean, 1985). Qbwviously rainfall [or lack thereof)
would offect bird species distribution and abundance. This however excludes all
aouatic species [freshwater & marine), migrant and vagrant species that could also
be found in the area depending on rainfall and temporary poals in the area and
season of food avallability. Al least 8 endamic spedcies can or are likely 1o occur in
the generdal Ars/Windhoek orea either permanently or environmental conditions
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allowing. The study area does not fall within an Important Bird Arec (1BA} {Simmons,
1998).

5.3.3.2, Impact descripfion

The general study area is undeveloped and o rural “serse of place” pravails on the
site.

Large Acacia enclebo frees on residentiol erven can be threolened during
construction. Acacio enoloba trees are protected by Forestry lagislation ond maoy
only be removed once o permit has baen obildgined from Depoariment Of Foresiry,

The large Acacia enoloba trees play a vital role s keystone species in the
acosysten and removal of these species can laad to an alteration of the ecological
infagrity.

Other legally profected indigenous frees {Table B] may clke be threatened during
construciion of the golf and rasidential estate,

From Appendix X It i clear that most large frees are associated with the maln
graincge lines on Porlion 20. The trees are also more concentrated 1o the nertham
arecy of the partion,

The Golf course and open public space occupies 140629 2m? which constitutes 62%
of the tolal project areq. The oy out has taken main drainags lines with assaciated
lorge frees into considaration as for as possitle, It wolld howeaver be imporiant to
ciso incorporate Iorge frees ond associated vegetation as part of the design of the
Golf course $o praserve the rural "sense of place”.

The ocddiion of ony nutdents to the systaern, for example through using ferlilizers,
impacts upon surrounding ecosystemns.  Increcsed nulrdents and disturbonce moy
encourage alien spacies 1o Invade and discourages indigenous vegetafion,

While the use of sewage waler for inigation moy soive the water problem, it adds
aven more nulianis 1o the system, compounding the negative environmental
impacts of using fertilisers,

Pasticides and herbicides kil off insects and weeds within the confines of the golf
course estata. However these con spraad Infe necrbyy ground woter Or river systams,
The use of pesticides moy offect species higher yp the foorl chailn by elther
racucing the armount of food avaiable, or through the accumulation of persistent
polans Ih thelr bodies. Insects alse provide impordant ecosystern functions such os
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polination and  seed dispersal.  Thelr removal may have serous  long-term
irmplications for habitat viability.

The introduction of Xikuyu (Pennfsetum clandestinum] grass, due to its nvasive
character can affect the surounding netural habitots,

5333 Mifigation

Frevent and discourage fires - especially during the construction phoase(s) -
¢is his could eosily cause runcaway veld fires offecting the local ficrg and
found, but olso cousing problerms {e.g. loss of grazing & dorestic stock
maertalities, ete.) for the nefghbouring farmers.

An envirormanial consultant should mark ol medium and large Acocis
grioloba trees as well gy o} other indigenous frees indicated in Table 8 in
arder to profect these freas 03 far o8 possible,

Indigieenous spacies that could be under threat should be removed before
any development starts and the ared rehabilifated after construction.

All deeds of sade should include o clouse thot addresses the preservalion of
indigenous frees. Desian of residentical and other buidings should incomporate
medium and large inchigenous frees os far as possible.

Indigenous grasses e.0. Paspalurm vaginatum or Cynodon dactyvion or any
other species that has been tested anc found to be suitable must be used
for fairwoys and greens.

A conservation management plan showld be developed in canjunction with
the environmental consultaont s port of the house rules for the Home
owners'  associafion and indicate godls ond stotegies fo  pressrve
biodiversity and o monitaring ond record-keeping system should be In ploce
for pricrity ssues.
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54,  30CI0 ECONOMIC STATUS QUO

54.1.  Introduction

Golf course estates are not necessarlly for goifers. On average, only 50% of resicents
are golf ployers, the remaoinder choose {o live there becouse of the secure
anvirenment, and becouse they like the idea of staying in o naturcl erwvironment
(Enviroadmin, 20058). This may possibly be extenced to the golfing fourist industry, os
we hove reason to belleve that o sulsstanticl number of tourists on these golf fours
do nof play golf ol oll. This is on important factor o consider when addressing the:
anvironmental ang social issues and, perhaes more imporfantly, when trying fo finc
solutions ang alternatives.  The enthusiastic drive for golf course estales amongst
local quthorfies appeors to be linked to perceived economic growth, dand job
crecition, through golfing tourism,

54.2. Basellne Description
5.4.2.1. Reglonal Profile

As mentioned, the proposed development is located 30km south of Windhoeak on
the BY, This road forms an important part of Namibia's road network since it lioks
South Africa and the southerm oreds of Namibia to the capltal (Figure 1), In addition,
the Bl is used by mony people who doily commute bhetween Rehoboth and
Windhoek, Consecuantly, many toxis are found on this road providing transport to
the commuters.

Based on its locality, the proposed developrrient falls within the Khomos Region, This
region has been divided into saven constiivencies: six constituencies fall within the
windhoek Cliy confines while onolther one, known os the Windheek Rural
constituency, Includes the rurgl areas beyond the city borders, The proposed
developrment falls within the lotter constifuency.

According o the Khomas Regional Poverty Profile {2007), an estmated 13.6% of
Namibia‘s populatior is found in this segion. This region has o populafion of 250,262
with the lorgest part of this figure (93.3%) residing in Windhoek., Furthermore,
compred 1o the hational populalion density of 2.1 persons per km?, the Khomos
Region has ¢ refatively high population density with an estimated 6.8 persons per
km®,  This difference in population density con be atiribuied to the rural-urban
rmigration potterm,
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This phenomencn occurs for various reasons, but mainly due to the potenticl
employmant opporfunities that Windhoaek poses 1o migranis. in addition, the city has
good municipal Infrastruciure. o developed industrial and econemic secior, and o
funclioning education, headlth, and institutional natwork,

However, the impoct of HIV/AIDS is also evident in this region as the life expectancy
at birth hos seen a decrease for both men and women betweaan 1991 and 2001,
Thi HIV/AIDS prevolence rate amongst women between the 15 and 4% years of age
s esimated as 27%. Bvidenily, the economic active part of the populafion is
affected the mast whather it is by increasing heolth and funeral related costs or by o
[oss of InGome.

The main source of income within this region Is wages and cash, and aven though
the average annual household income of this region is higher than the natfional
average, it does not disclose the income disparity thal exists within the Khomaos
Region. An esfimated unamployment rale of 27.6% exists for aconomically octive
part of this regicn which s high, but not as high as the nationd rate of 33.8%.

5422 Windhoek Rural Constituency Profile

The project folls within the Windhoek Rurgd Constituency. The population for this areo
is 20,212, i.e. on estimated 8.08% of the regional population. This consfituency has an
unemploymeni rate of approximately 22%, which is lower than the national average:.

An estimated 92.5% of the howssholds in this constiivency have occeass o safe
water, However, aceess to haalth serviges s limited ond long distances have to be
travelled o clinics.

5.4.2.3. Foonomic Activities

The community which will be impacted by ihis development ore comprised of
various segments, It ranges from the direct neighbours of the development, l.e. the
commsarciol formers and  their workers, some residents of Wincdhoek o the
inhabifants of the informal selfiemments within the vicinity of the proposed
development,

The lond uses in this area vary from activities such as game farming, Gocheaganas
Hydro and Spa, water botiling enferprise ot Gocheganas, foursm, Nature Estotes
such ot refirement vilages and resicdential estates and mining golivities in thie vicinity
of Agis,
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As for the informal setlemants, about $km east of the development the Kranzneus
Sethement s founcd which is locoted within the previously known “Boster Reserve™.
Anothar settlement, Groot Aub, i foungd cbhout 20km o the Souih-Eaost of the
development. The lond to the south of the proposed Development s communal
land with impoverished seflerments of Onesimos and Oamltes.  In addition, Ars s
otily Pk away from Orneya and is situated olong the B to Windhoek. About two
vears age Ars has been upgraded from a selfiement 1o o village., An agriculivral
training centre cand school exists ot Aris,

It can be concluded that the community affected by this project is hetercgenaous
and complex. The following fable presents the vorious segments of the comimunity:

Community i ~ Nome of communily
Commaerclal Farmers and their grployaes Gross  Halgamas,  Frumhuk,  Lichtenstein,
Waldeck,
Consarvancy Nomatanga
Inferrnal settlemeartsfvilloges Krareneds, Groot Aub, Ats, Qamifes, Onasimus
Retirament villoges Tiveli Retfirerment Village
Toursm and Noture Estale Gochegonaos, Crantum Loke, Out of Mafore

5.43. Impack Description
5.4.3.1. Job creation for local community

Due to the size of the proposed development and the diverse range of job
requirements, a perceived strength of this praject is job creation. As mentioned, the
development envisions the inclusion of a pre-primary and primery schod) creating
Joks for an estimoted seven teachers. Furthermore the envisionad clinic will employ
che permanent sister and & doctor who will visit this focility periodically.  An
astimated thiry people con be emploved in the hote! and clubhouse, while twenty-
five workers will be responsible for the muaintenances of the golf course.  Skiled
inalvicuals such as tecchers, nurses, and chefs atong with blue-collared workers such
as those involved during construciion con benefit people ocross the spectrum of the
community, The fakle Below surrmerises the number of employment opportuniiies
that can arise from the developrnant during operational phase.

However, whether the members from the surmounding informal setlements will
benefit is debotoble, 1t is likely thot the confractors employed during the
construction phase already have employees who reside in the City.  in addifion,
since many of the future reskients of the development are likely to come from
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Windhoek, it is expecied thal they will continue the employment of thelr curent
domestic workears who reside in the City, thus limiting amployment opporfunities for
the surcunding informal seilements s domestic workers,  Fudhermore, it s
expacied that the skiled labowers wil come from Windhoek and not the
impaverished ares since pacople from the later communities offen lack experence
and the necessary qualifications,

Type of Job Level ol SKills Retobmd Number of Jobs
Domestic Workers Unskillec 300
Gargen Senices Unskilled 20
Mointenance of Golf Semi-skilled 28
Course
Seweroge Skileci/Urskillsd 5
Sacurity Unskillesoi 20
Hesiel and Restaurant Semi-skitled ond skilled 30
Taachars Sililed
Clinic Silled 2

5.4.3.2. Increased Foonomic Acivities

A mdior potential spin-off effect of this development is the increcsed number of
fowrists fo this area snee the develapment makes provision for not only permanent
residents, but also for holiday makers.  Surrounding farms could optimize on this
apportunity by, for example, marketing gome viewing fips as weall a5 hunting
expadifions.

The incredsed number of people fo this aren could also stimulate the business
activities of Gocheganas Mydro and Spa across the road from the developrmant.
Being creative, this orgonization can offer goods and services 1o visitors who are less
inferested in goffing activities, but who are residing on the development,

Futhemore, by using confractors and goods and services suppliers, @conomic
cctivities will be Increased.

5.4.3.3, Influx of job seekers

As mentioned, the Khomeas Region has o bigh rorai-urbon migration rate due o the
region’s wban character,  Many flock to this region i secarch of employmant
opporunities. This new development can potentially get as o pull factor which in
Ervironmeril mpaat Assessmant Report |j 3
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tum can lead io an influx of werkers settling in the communities nearby. The rural
communifies might not hove the resources ang capacily to aecommodate these
peaeopla, plucing even more pressure on the avaloble existing resources, This in turn
can spark conflict aver resources and employment opportunities and In the end, it
wil be the rural community that bears the brunt of the influx of workers brovghl
about by the potenticl banefits such o develkopment can bring o an area,

Furthermore, family members of neighbourdng farm workers might be tfempled 1o
reside with their families on the farms while pursuing employment opportunitias ol the
naw development. This in tum coan lecd to conflict betwean the farm Oowners and
their employeas.

5.4.3.4. Livefthood

Water is o scarce commodity in Namibio., The volue of woter to this region should
oo not be under-astimated since if susiaing the livelihoods of many people. Farmears
are direclly depeaendent on the wober source for crop, gome, and livestock farming.
Furthermore, o water botling enterprise also has its operations based in this region,
Thus, cny disturbancea 1o the aquifers within this region can impact negatively on the
livelihood sirategies of the surrounding communities.  This developroent might
therefore be perceived Qs o potential threat,

In godition fo the disturbance o fivelihoods, fuiure development efforts might also
be fimited should the availability of water be comprommisad,

5.4.3.5, Elitlsmy

Various comments were made on the elifist nature of the proposed development,
Since the forgel morket is people from the higher ncome groups, other peopie,
including the local comrmunities, might ba excluded from this development, only
some benefiting from the amployment opportunities, However, It should be reclised
thet this might only be another disploy of the income disparities that exist within the
region, and is not & result of the roposed developsment.

84.4.  Mitigotons
5.4.4.1, Locals Firsf Policies

Often, the percaived benefits and opportunities thot arse from o development iand
in the hands of culsiders, depriving the local communily of the opportunity 1o
improve thelr crcumstance, For this regson, the Copsuliand melterates the
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impertonce of adopting o 'local first! focus, involving the local community in the
project o the extent where they oo can benefit from it.

'Lacal’ refers to the surrcunding farming commuonities ond informal sefiements as
well as Windhoek, The developer has undertaken o use Namibion companies ore
far s possible,

Cne way of involving the local community is to give preference o them when
recruiting employaes. This can contibute to oplimizing the posifive social impact of
this project on the lacdl community, As Tor this project, the developers envisage 1o
employ people from the surounding informal settleaments os well as fram Winadhoek,
Chefs froined in Windhoek, walters cind paople working in the hotel and clubhouse,
s wedll @5 garden technicions will be recnited from the surrounding communities,
This will @nsure thot the benetits of the projact will remcin T the locol sommunities, in
addition, 1t might also serve as o buffer for the possible influx of workers 1o the areq.

Another way of appiying the idea of locals first, is to make use of Namibian goods
and sesvices, For example, only Namibian contractors should be used during the
construction phase of the development. As for the operational phase, Narmibian
sacUnity componies can be vsad as well os local fransport such s taxi's frovelling on
the B,

Transport should be provided for the people working on the development fo and
frorn Windhoek. This can limit the number people wanting to relocate 1o one of the
settlements more close by, Already being committed to employing locdl people
first, treansport witl alse be provided 1o and from the thres nearby sefffements.

5.4.4.2. Skilis fraining and davelopment

Skills troining and the development of the local communities is a very importani
aspect since this con grecatly infivence the sustainchility of varous aspects of this
development. it will not only be beneficial for the project, but olso for the various
comminitles s this con empowaer tham,

The developsrs. already recognizing the importance of this aspect, have come into
careement with the Golf Estote construction company fo render fraining to the
employess. The hraining will be conducted for o three veor period. However, fo
ensure sustainability. ongoing fraining after the period of three years shoulkd dalso be
ensured due to the possible negative impact of HIV/AIDRS on the workfores,
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In addition, training of the chefs, waiters, and gardeners will bg trained in Windhoek.
On o maore practical note, the fraining should be made accessible for the local
community members by cssisfing tham with franspont needs fo ang fro from the
fraining at Aris and the City.

54,43, HIVIAIDS Awaraness Rofsing

This epidemic i a redlity and o great concern for any development, This disease
impacts on ihe sustanability of any development since the most econemic active
purt of the society s affecied, direcily or indireclly.  For this reason, it will be
imparfont to raise oworeness amongst the smplovees of the development on the
prevention of and coping with HIV/AIDS. The importance of the inclusion of this
component in the development's sirategies should not be underestimatad.

Various NGOs specialise in the education of HIV/AIDS, The developers can
approach some of these NGO's in order to assist them in this venture,  In addition,
this will alse strengthen the idea of tocals fist' since the services of local NGO's can
be utilized.

5.4.4.4. Gender equality

Gender equalty is an impottont component of the faimess and aqguity of arny
development. In order 1o ovoid the marginalisation of women, equol empioyment
opportunifies for both men and wamen should be available.

5.4.4.5, Moarketing and owdireness rasing

Optirizing the businass opportunities arsing from the increased number of fourists to
the oreo depends on fthe surounding communifies themseives. However, the
developers could assist the locoi comimunities, especiclly the informal setiements by
informing them on varous ways in which they can ossist the development, Feor
axample, growing and selling vegetables to the restaurant on the developmend,

5.4.4.6, Housing

The Comsuitant supports the idea that the confractors usad duiing the construction
phase will reskde at Out of Nature, thus lmiting also the environmental impact of
housing workers on site.  Proper sanftatten faciities for labouwrers wil be provided ot
"Out of Nature” during and after corstruction 1o oveid ground waler pollution.
During the operational phase, the developer envisions to provide hovsing onh
“warm-bed" system to the employees of the restauwrant focilies ot the
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development. In other words, sleeping quarters will be available for people during
their shift only, thus fimiting the number of workers permonently residing of the
development,

545 Impacs description
5.4.5 1, Londscape and visudl impocis

The proposed developmeant will result in ¢ visugl infrusion ang a significant clferation
in the rurad nature of the study area (sense of place) both of which will e amost
impossitle 1o miflgote,  Visual infrusion 5 @ meosura of the compatibility of the
proposed development with the existing charocter of the landscape.  This s
dependent on both the propesed development and the axisting landscape.

The significonce of this however also needs 1o be condiderad in context of the
axisting visudl fragmentaiion along the Bl in the Ars areo due o the increosed
rumber of devaelopments according to the proposed zoning within the Arls Town
Flonning Scheme (IDC, 2008).

Tha Adis Town Planning Scheme was done without a strategic oszessment of the Arfs
Area and the developmeant of o siructure plan for the arec,

Apart from the 18-hole golf course and 322 erven, the Developer ¢lso plans 10 offer
the following:

«  Clubhouse;

. Boutigue hotel with 10 - 15 roonss, plus 5 rooms 1o accommodaie statf
. S

. Golf Driving range;

o Tennis courls;

. Commercial centre;

. Chopel [accommodate 50 peopie); and

. Pre-primary (30 popls) and Primary school (140 pupils).

The following Table indicates the footprint of each proposed taciity:
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Proposed focillty - § Fooipiint {m*) Commenty
Owergll orea of the | 2859344 Porion 20 of the Fom
sife Gross Helgomas ne., 447,
Residential erven 468479 390 erven

Frven range ir size from
547 to 3243m2
Density 1 cwelling per erf

Geneml restdential 102008 14 arven
BErven ronge in size from

3a9e
to 9207 mi

Demsity 1 chwelling  per
250m? or T dwelling per

500m?*
Educoiion 41908 1 arven
Clirle: 1824 1 @rvesn
Business 74432 3 grven
Reais 144419 Surfgced roads
Fenced peimeter Arga will be fenced on

aastern side by pollsads
fence of 2.2m,

Westerm  and  norhern
sidas  fenced with  an
electicol security fence.

Due to the size of the development it will be highly visible from the Bl ond the
adjocent Aucsview daevalopmant, A height resitiction of o single storay will however
be endorsed an all erven.

Arfificicd londscaping can result in open uniform fainwcys and greens that will be In
confrest 1o the choracter “sense of place” of the site.

54.52, Infrastructure and Seevices

Since the developmant consist of clusters of 398 housing units, or mora, which in
effect is creating ¢ small fown in a semitural areq where infrastnuciure does not exist
it may ploce on added burden on the regional councll for exampie, through
increased fraffic congestion and demand for services.

This development will have an impact on water demcond, waste disposal, and
sewage services, especially since ¢ shategic envicenmental assessment has not
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bean plonnad for. As these are housing developrments for the vpper end of the
morket, where are the resources 1o be found for the lower end, discdvantoged
communifies’ development?

Curing the construction and operational phase an incregsed amount of waste will
be produced a.g. Construction weste {e.g. wite, cement, ete.) as well as hovsehoid
waste such as gless, plastics, papar but also organic waste and even hozordous
waste including oll efe. that would need to be removed.

The amount of waste to be generated by the residenfial estale during the
operational phose of the development will amount to: 3%Berven x 4 x 1.5kg =
2388kgfday x 7 = 1671 ékg/week,

Considerng the curent shorage of elechicity experenced in Namibia and
naighbouring countries, as well as the huge cost and environmendal impact o
genargie in the ever growing demand for eleclicily., the development. wil
inevitably contribute to this growing demaond ond environmentyl impact iocally as
well g3 regionally,

There will dlso be an increcase of fraffic on the already busy Bi. The Roads Authority
however has no objeciions 1o the proposed development if the developers agree to
the conditions set cul (Appendix ).

5.4.4. Mitigation
J4.46.1 Londscape and visud! impact

Design a resirictive building code thot promotes sofl agriculture and nafurolly
coloured and texiured bullding mafarials.  No structures should e painted
white/similar light colours due fo high refiectivity.

Contractors appointed should sign o contract in which they agree not to moke any
new aceess fracks, Le. no grading.

Clumps of natural/indigenous vegetation should be used as visuat screens along the
perimeater of the stte bordering the: B,

The developers have appointed an archlitect o plan andd design the proposed
residentiad component. The fiile deed should nglude o clawse that prevents fulure
buyvers or homeowners 1o use different architects 1o ensure compliance with the
dasign guidelines.
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Perimeter fencing may affect surrounding lond ownets. Fencing on the eastern sicle
would however be soffenad by the planting of indigenous shrubs anct frees on o 2m
highh berrn on the inside of the fence.

The density for General residential Is one dwelling per 250m? or 1 dwelling per 500m?
which moy have on impact on the “sense of place” T siict design guidelines are not
followesdl,

54,62, Infrostrucure ond sevices

An integrated woste management plan naeds 1o be developed by the davelopers
that containg the pringiples of reducing, re-using, and recycling of waste and should
ha implemented, including specifications to contraciors,

it is proposed that allernative means of energy supply (solar power, gas, elc) be
investigoted 1o suppont conventional supply of enargy.  Using solar energy would
complement the ded of being sensitive to envitonmenta issves ond noture In
peneral.

By infroducing clever designs thod consider o home's surroundings, the need for
heating or coaling by mechanical or electical means can be substanticlly reduced,
if not eliminated.

The developears will be responsible for the construction and alteration of all acceasses
and lanes of the B1 prior to the start ©f any construction of the proposed Golf and
Resideniicl Bsiate. This will ensure thot congestion will be minimised.

Due 1o tha increased number of developments in accordance with the Ards Town
Planning Schame (IDC, 2006) |k is nevitlable that o strotegic assessment of the Arls
Ara is cared out and a structure plon for the greg developed,
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é. CONCLUSIONS AND RECOMMENDATIONS

This Envirenmenial Impact Assessrnent Repart hes oddressed the key issues os
identified in Flgure 5,

The following itmpeets scored high In fenms of significance after mitigation:

) Sustoinakility of the woler resource;
. increased burden o infrastructure and services in Ars areo: anc
" Loss of protected frees.

It Is however Imperative 10 note that due to the change in socupaney and land vse
in the Arls arsg on assessment of the curent water usape and water supply situation
in the entire arec s required, A Hydro census of the ared that folls within tha Arls
Tawn Planning scheme needs 1o be conried oul by MAWF, [t also requires o strategic
envirenmeantal assessment of the Aris areq and the development of o sfructure plon
that considers all future developments as set out In the Aris Town Planning Scheme
to accommedate curmulofive impocis on infrastruciure andg servicas as well as water
demond. This however does not fall within the scope of this EiA Report,

In Jerms of the abshocton of groundwater the Minktry of Agricolture, Water and
Forastry  supports the alstraction of 350000m3 per annum  proviged  dhod
groundwaeter monitorng borehales are established and records submitted to the
Ministry on o cguartery basis (Appendix B). The relevant comespondence confirms
that the Ministry "has decided that o woiter abstroction parmit will be issued o
ensure thet the aguifer is vsad on a systainable basis®,

Should the groundwoter resource howsver prove o be unsustainaizle in the long
terrn or ifs use affect the neighbowring properies, then the Revealoper will opproach
NarmWater fo supply water from the Oanob Dam and prasent Qanoh woter
scheme. NomWater has aready confirmed thot this would be possible (Appendix
M}, A wastewater permite will be issved 1o the developer fo allow Ministry to control
and monitor the westewater freatment and ifs disposal thereof for complionce with
regulctions.

8.1,  RECOMMENDATIONS

It is imperctive that the mifigotion measures as set out In this repart as well s those
described in the EMP be implemented during the planning [loyout design)

Fravirarmented impoet Assasstnent Repon i j ’
Farilan 20 of Fores Gross Holgomas nod47 -
Erwiro Diyranies (Phy) L July 2007
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construction and operational phases o prevent unnacessary damage 1o the natural
environrnant,

The EMP shauld be added to alf confraciorn’ agreemenis and be signed by such
cohfractors.

A Set of Development Guidelines and Homeowner Associafion Rules need o be
developed in association with the anvironmenial consuliant {0 guide and control
the short and long-term activites,

The change in occupancy and land use in ihe area recuires on assessment of the
current water uscige ang water supply siluation in the entire areq. A Hydro census of
the ared thot fulls within the Ads Town Planning scherme needs to ba comied out by
MAWF, It also requires ¢ strategic environmentol assessrent of the Aris area and the
development of o stucture plan that considers all future developments as set out in
ihe &ds fown Planning Scheme fto accommodale cumuigiive impacts on
infrastructure and services s well os water demand.,

Recommendeations from the Environmental impact Assessment report of the geo-
hydrologist [Appendix L) shovld be ncorporated into contracts with contractors and
mifigafion measures reloted to groundwater moanagerment should be followed 1o
ensure the sustainability of the rescurce,

&2, CONCLUSION

We conclude that the proposed development of Porfion 20 of the farm Gross
Halgomas no447 s sullable for the purpose of a Golf ond Residential Estate if the
mitigation measures provided in this report and the management proposals as
described In the EMP are implemented in order to mitigate the highly significant
naegofive Impachs fo acceplable levels.

Environmentol Impac Assessrment Seport l-l :
Parkion 20 of Forn Gross Holgarmes res, 447 )
Erwirg Diynaroies (Piv) Cid Sty 2005
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Lastter from MAWF supporting the groundwoater absiraction.

Ledter from MAWF ccknowledging receip! of opplication for
constroction of waoste woater and effluent disposal treatrnent
system.

Agua Services & Engineering (Ply) Lk, — Fingl effluent from
Sewage freatment olani.

Letter of dapprovatl for solid wasie dumping - Rehoboth Town
Council,

Leter of approval - Rodids Authaority,

Minutes of the mesating - 8 April 2009,

Issues and Response Trail,

Ceopaluiion Technologdes Report,

Aeticll photagraph of Portion 20 indicating sensitive aracs.
ElA ~ Gecohydrology {(Specicalist Report].

NamWater's approval for woter supply from the Nouspoort
Scheme of the Oanaby Dom,
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sustainable yield, Auas View Galf Course,

Letter from Agua Services & Engineers {Ply) Lid regoarding
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REFUBLIC OF NAMIGIA

MINISTRY OF AGRICULTURE, WATER AND FORESTRY

Telephone 206 7088 Departraent of Water Affales and Forastry
Fax 1 208 748 Privete Bag 13183
Euguirdes 1 G Shelutuily Wirndhoek
Refesence 3 12013085112 NAMIBIA

21 Nowgriber 2659
Khomas Reglonal Casmeit
P, 0. fox 3379 ) )
WINDHOEK FOR ATTERTION: Mr Baindongo
Daar BY,

- OF_AlAg

With rafamnna 16 the conocsrms of the City of Windhook regurding the
sustainebifity of ‘the wiites fesdurcnd for the developivend of the proposgd ol
Ewtale, un application for & weler shatraction penmit wes dirested to this Minfstry,
This Minisiry InHialy suppeirded] the soneerns of the Gity of Windfioek regurding
the ushge of grouncwatsr for the development and s flesse wn the regionsd
groundwetar iropocts wards he neighbours,  Therfore the Winisiey hos
degited that @ water abstraction permil will be issued to engure thet e wquiter is
usad on | susisinable basts,

& The Gachydrisny Division of thia Ministry wes informed of the development
durtng 2007 and did padicipate in perfomiing & puinping test on the groposed
production borghole during the first half of 2008, This wey. in order to obtain
furthssr information concenting the supposadly sirong gmundwster soufoe that
wag observed, The results of the pumping test confirmed shat the area has &
pratoni iauy qnod grouridvater. ptiential with bigh vielding bohales,

4. Based on thé mmuw tiydrogrnligicnl investigations that wose unclertaken by
the hydroguoiogical consuitants of the applicant, the resylls condirm the goobd
potential  of Hw  groundwalsr  esourses  wnd  have  provided  good
resommendatinng for & comprehansive groundwater manitoring sthame,

4. An spplication for pennission for groundwater abstraction was dirscted to this
Miigtry on_ the GM0B2006. Bassd on tha resulis of the pumplng test and the
high-yieiding puniping rete of the tested borehote the application Wy Aranked on
the conditions that the smoint af water requested (500 000 m*fannum) wes
reduced to 360 000 mPfannum provided thet grosndwaker rronkitring Boreholes

Al offieind comespondaio must be addrebsed o ibe Peovanent Secretusy,



are established within the outer perimeters of the development and that records
concerning the rést water levels and production retes are forwarded to tils
Ministey an a quarterdy basis.  An application for effluent disposal will be
evaluated by this Ministsy and this will be granted on the condition that the
effluent is treated fo an acceptable quality and should be re-used where possible.

5. Judging o the results of the groundwater ivestigetions and the. inifial resulis
of the environmental scoping exercise, this Ministry doss nat have sny cbjections
regarding the development from a waler parepective.  Natusally regutar
groundwatar monitoring will be the only means gt this stage of confirming the
sustainabllity of the resource dnd should sny nedetive effects result then the
groundwater abstraction will have to be curtailed and this ¥ o rsk to the
developers, An alfernative soursce of water will then be nesded and this should
ba cleared as part of thie Initial planning of the development,

R G NGRS
WATER AN FORESTRY

Fivate Bap 19184
R Md 208 A 28
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REPUBLIC OF NAMIBIA

. MINISTRY OF AGRICULYURY, WATER AND FORESTRY

Telephant : (1) 2087132 Departinont of Wicker Affairs il Forestey
Frx 1 (1) H08THe Private Bag I3193

Eaqulsies o . Mbandeka WINDHOEK

Referents ¢ FOMILR NAMIBIA

Maiighog Dirgctor

vyt Golf ammd Reatdenting Ousiy
P Box 26078

WINDHOER

BUBKECT: APPLICATION YOR CONSTRUCTION OF A WASTEWAXER AND
EFFLUERY DISPOSAL TREATMENT BYSTEM FOR OMEYA GOLF AND
HESIBEMTIAL OASIS, -

The BWAF weild fike 1o acknowledgs reseipt of your spplication, daisd § Warch 3009 for the
csmifniotian of a wastelratar aid affler disposad system ot Oineyp Cotfanil Reatdentinl Clasis
at Atis Semtleinient in Girosx Halgamer Fasm No.447, abowt 30 kilometres south of Windhook,
Hesod on the provided infirmation, ihis department hes already peiticipated in te Yotehale fost
purmping Jo 2008 1o nseertnie the weailabiility of waree, On B § Aprdf 2000 & sise vigh oo e Sarm
was eamied out ta lookof the privposed location of the wastelrter teetileem dystén, the Jacetion
o drifled boreholés and ofher servicas of interest to this Dapartent.

T e e, 8 focfoioal report for the codstrustion of fh yhstewslse frsstpmeny igiemn will
b Gompiled bl el the cbhshiutton phuse stas, Erempdiniy perinit will b isiwed 10 Oy
Giolfund Residontial Qanls, to enible the legel digprss) of the visipwster:

/?_? %f%”{ﬁ‘ A Hragmin fé"n/’é/&?

" EERMANENT SECRETARY

AT offitl edrsesponduion avvst be sddressnd to the Perratnirs Bestetsry,



FROM ¢ wbn e Maly PRI NI FER, IS D0 AASEERN B

Al pregen, this Department husk no ubjection with the proposed prpjuct xilad and application to
conatruct & wantewater iredtment system, 4% siubliitted, The eysiem Is located ghovt 2 kilowipites
treeay fom 1 pénduotion borcholes which will be wsed for warsy goueipipiion, fie distnse
betwibasy witer conzemption soutoe sud whslEwiter digpodnd ghte is within DWVAF requiniments.
However, DWAF sl needs the Inforriation oo the Solid Waste Dispossl Manspement Pian of
the davelopinent and the whol profeat propbsed program. The program shobkd ndisate i)
iiﬁﬂ;{@:tnt phases of the projett. d.g when the consmuction iy starting, arid what does eisch phitze
5.
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& ENGINEERING (PTY) LTD N

& April 2009

The Enviranmental Marngger
International Development Consultancy
P.0. Box 20837

WINDRHOEK

Attn.: MrF Swart
Dear Sir,

AUAS VIEW DEVELOPMENT - FINAL EFFLUENT FROM SEWAGE TREATMENT PLANT

Cur offer regarding for a sewage treatment plant to use New-Genaration Trickling Filter
technology for the above development refers. We hensby wish fo corfirm:

« The final effiuent, after freatment, will conform to current Namiblan legisiation for
effluent discharge into the anvironment;

» The final effluent is highly suiiable for re-use for gardening and seiected
agricultural craps and will ba reused for this purpose;

=« There is no danger of polluting any underground aquifers ~ Namibian legisiation is
quiter strict and the outflow quality parametets as prescribed suffice for protecting
undenground walers fully;

« The final effluent wili be, ¥ compared to drinking water, of a quality similar to 2
Group D Classification (= water with a higher health rsk/unsuitable for human
consumption) from NamWater. The water, aithough disinfected, Is definitely not
potable, mainly dug o hefminth eggs that may be present and are not removed
nor inactivated in the treatment process;

s The sludge from the freatment plant will be dried in sludge drying heds and will be
reused for composting.

Trust vou will fing this acceptable.

Yours faithfully
for Aqua Services & Engineering {(Piy) 1.td

Or. &, G, Lempert
Technical Director
Nozthemn Indostrisl Aren Fef N (K] 261143
Windbosk Fax No.t (D61) 257628
Namihia Toternatiopaly (4263 §1]
F.O, Box 260714
Direetors: CI0 Stdek; v, GLG. Lemipert; AC Thomas {ron-uxec) Windhoek, Namibia
E-Mail; asafban, comm. s
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Eugelriet: M b Sirenss
ORIEYA Colf Resiidening Ousls
L. Dox 40749
Adpispirnplats
Windheel
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Emtl: shendhre FE M IR I S il

Attention: M. Peter it 1essiz

PFERMISSION T USE SOLIOWANTE DUMPING SITE

Fhe remuest from OMEYA Dol & Residential Dndis 10 use the solid waste dumping site
of it Rebrpioth Towa Cownchl is hevewit: nebrewlodned and has special wifirence,

Y s hereviinh dnifousmedt thn your risust fis biee spprved and this povinest will b
i stcoréance with Bw ravaicipal terkds thit sre promudpated tn ihe govemment greette,

By iy dddicionil infutmution, plesse eonyubt the ofificial ivdiomol: e enguirio,
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ROADE AUTHORITY
Private Sag 12030
Auvsspannplatz

Windhoek
Serving the Roat? tser NAMIBILA
Our Ref o RA T4M118/1115 Evtpulrias; U Trllmper
Tedephone: 061 2047027
Your Ret.: Fax: 05t 2847151

E-mall: tromperwgra.org. ni

Busrmeister & Pariners (PTY) Lid
Consolting Enpincers

PO Box 1496

WINDHOEK

It March 2667

Aftention A.C.van dor Merwg

Pear Sir

TRUNK ROAD 145 ACCESS O PROPOSED SUBDIVISION OF OMEYA GOLE &
RESIDENTIAL DASIS: EARM HEIGAMAS NO 447

1. Your applicacion with regand to sooesees 1o the above mentioned proposed sub diviston and
development deted 20 Febroary 2009, relirs,

2 The Roads Authority has no objection o the proposed snbdivision gs mdicated on 1he plan
attacked to youwr applicotion (drawing no WENOCP-01)  and subsequent development of a
pontiion of the fan Heiganos for residentinl and poll’ purposes, Approval for the aecssy poing |
and aceess poim 3 is piven subjoct to the falfowing conditions:

() Dietail design drawings mwst be submitted and approved before awy constroction
astivities may start.

() Your client will be responsibie for the comstrimrion st aticeation of the accessts and
lanes as well a8 the reguired road stgms st 1o cost 1o the Roads Anthority,

() The comstragtion/improvemests o thy intersesiions st be complesed prior to any other
vonstroction developments zre staied.

Gatabiishad in tarens oF thiy Roads Alghodly Aol TOSF (Act 17 of 1005
Banrd of Dirgctors; H KaWanus [Chudvpereon], Prod FPL Kevishiade ME Hunakom, br JE Mz, Me 5 Mokoys



[(i1] The title deeds of #ll portions withis the 100 werer boilding restetion of Trunk  Road
175 are to be endorsed to the effieet that no buginess may be condwoted and that no direct
aceeys Trenn the trink ropd is peomitted,

(&) Thai the developer convolts the Roads Auttority before the erection of a seowrity fencs
is slavted as approval for the vpprading of the exdsting fenge i reguired in ters of the
Roads Crdinpnee, Ordinance 17 of 1972,

) That the 106 meter building restriction as measured fron the contreline of the onk road
ix madntsined,

4] That the genersl public may ase the existing farm road o 1426 at a1l times, unrestricted,

3 The: gherve approval is subject fo your chient’s accepiance of the above mentioned conditions.

Y aurg faithtully

et

&/g /Aol 28

IWVE O¥FICER

I-Summuﬁl‘hﬁig;lms

Eulatdished In terras of tha Roodds Authority ot 1688 (het 17 of 198405
Board of Directirs: H Keifaows (Cheirpersond, Prof FPL Kaviche, s ME Henekom, Me 2P Marbe, M B bMukoya
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Minutes: Second Meeling for the proposed Avas View Golt
Estate.

Venue: NICE Restaurant
Pate: 8 April 2009
Times: 14hG0

1 Welcoming

The meeting wos opened and focilifated by Ms, Corgl Steenkamp. The agendc was
presented and ¢ map wos displayed indicoling the locality of the proposed
development on Portion 20 of form Hoigames.

Ms. Steenkamp exploined that Enviro Dynamics Is responsible for the: Environrmeniod
Assessmeant {EA) in order to esfablish the scope of the environmental issues. The
Directorate of Environmental Affairs (DEA] and NAMPAB will only opprove the
appiication and identify the nead for exirg infarmation once they have sfudied the
EA report.

The scoping process started in July 2008 with one mesting held with the public, one
with the applicable authorilies and ¢ site visit, This was done in order fo identify key
bBlophysical and socio- and economic issves.

The nead for o second round of public consultation arose since the number of erven
increcsed fom 108 to 392, Secondly the publie has to be informed about the woter
source resulfs ong thirgly the MAWF required an effiuent disposal application to be
meade.  In the light of the above NAMPAB recuires o re-submission following <
second round of public consuliation.

i was agreed that the dote for the submission of comments by the public will ba the
20 of April so that the report can be presented 1o the NAMPAB meeting that is
scheduled for the 22n¢ Apil, This was however opposed by Mr. Helko Stitter and bis
reprasentatives.

2 Overview of the Project

M. André: von der Woll gove a brief overview of he Project. About three yeors ago
the developers bought the fam Haigamos and applied for rezoning.  This wos
approved in 2007, Resecrch was done on the water of the farm and five potentiol
areas ior boreholes were identified. Howeaver, with the first borehole ¢ strong aguifer
was struck and therefore only three boreholes were drilled,. AT ihis stoge Woler
Affairs was involved. Pumping tests were done for three days in order to moniter the

woter  lavels. Noamib  Hydrosearch  then  interpreted  these  test  resulls.
Minubes of fhe Maeting: Proposed Awas View Golf Bsfale t f
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The strong waiter found at about 60-80 meters deep frigpered the idea for o Golf
Estaite development. A renowned golf course designer, Mr, Matkovich from South
Africa was consulted and appeointed o5 the designer of this estate since be is
exgerienced in this regard, Enviro Dynamics was appoinfed o conduct the EA,

The number of arven wos increqsed from 108 o 3%2 in order to make this
development more feasible and to gtirgict more permanent residents andg holiclay
makers, The development will include facilities such os o preprimary and primary
schaol, a clinic, restavront, golf course, clubhause and hotel, House rules such oS
having no gardens will be astablishad,

Against this background, some questions were asked and ssues were raised. These
are prasented in the toble below,

ws, Dorette Oppernan | 8 April 09 Why wos there an increose | A plece of lond become
in the nomber of erven from | availakde within the layout of
350-3908 e developrmeant, n order fo

yilllpe the spoce, arven wos
aisa set out on 1he open
migce of lond, hence fhe
Incradse,

In auidfion, the indiol erven
wis emvisaged 1o ba lorge
piots, however, this would be
exponidve,  Thus, ihe size of
the plots was decrensed in
order to sell F of o lower
piice. Conseouently  the
numbyar of erven  set out
increcsed, The tumover s
rcne o less still the same, but
the ruenber of fomilies huying
Info the development wil

Ineracss,
My, Hedke Stitter 8 Aol 0% Whot will the house tules T House naless wil! ba
antadl angd how will | be ] determined by the Project
anforced? team i consltahion with the

Erwircnmentcd  Corgulfants
o will e enforced by the
home  oemers  associotion,
An o BMP will <lso be
gevefopec.  The howe rules
wili Gisor oxutling the condiffors
which five 1o be adhered to
by potetitial buysrs,

Mr. Hedke Shitfar & Aprdh 08 Who wil sel up the Home | The  Environmental  teom
Minutes of the Meefing: Froposed Aucs View Golf Bsfcte { X B
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Fanon - - Dole - | Comment - Response - _
owner's  ossboiotion  riles? | along with the developers wil
Cori these miles be | be resporsiie for setting up
changed? riles which will be stipulated

In g legy document, Due fo
the ncrturg of the
davelooment there {s o lack
of authorty, hence the home
ownet's  ossocicfion will be
establishnad  who  wil be
responsible for enforcing the
rules,

Mir, Hoiko Stitier 8 Apl 0% When will the EMF be | No date hos been fhed for
drofted and wiho wil be | ibe EMP vel,  However. |
restorsible for monttoing it | should he presented olong

with the ElA 1o MET.

The responsibla porfies will be
indicatec it the EMP ong will
depend on ihe ivpe of
ciclivity,

M, Hedkes Stritfer 8 ApH 09 Who wil enforce the EMP ) The EMP wil [derdity differan
rotes, the home owner's | people  whoe  wil be
assaciotions responsitle  for the vorous

cornponents of the BMP,

M, Helko Stritter & Aprit 09 There ore concems about | Woter  tests howve  been
e woter, conducled ond the woter

guality  and  gucntily s
monitonad by MAWF.

Mr. Helko Stritter 8 April 0% Whe will be resporsile for { (AAWF,
foking the meosuements of
the woder which wil be
testpoly

M. Heiko Stiter 8 April 0% There anp concems aboul | The pemmit for the sewerage

the sewergge.

works, Le, effluent pamit, can
oty be oblcined ofter
consiucton has hzen
completed, MAWE  will
approve  the  sysfem o
outlined in the developrent
eposal citer which
construction  thereot  will
COMMEnce. Cniy  affer
construction con the  final
pernit B obfolned gt
cormplies with the regulations
of MAWFE,
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a NAMPAB

Mr. Francois Swart explained the ole of NAMFPAB,  As mentioned, the number of
erven wos increased. The sizes of these erven also vary from belweesn 500 to 3000
meter®. An areq has been put aside for housing of the people working ¢f the Estate.

A Need anc Desirobility application hos been submifted o NAMPAB and wos
recommended, subject to the following conditions:

+ an ElA be done with reference 1o water availability el exdroction gmounts
and endorsemeant by MET;
an EMP be in place bafore submission 1o Townships Board
thee MAWE give permission for the sewerage disposal system
acdifional public consulation be abiained with all retevant siakeholders en
the reviserd development for the increcsa in the amount of erven

¢ the conditions from the Roods Authority be accepted

Since an objeclion addressing some of The above conditions was recelved jus
before the NAMPABR meating, it wag fablad fogether with the applcaliion. Af the
MNAMPAR meeting, the application wos refered back 1o first odoress the obove
conditions before re-submission to NAMPAR,

Comments regording this presentofion are presenfed in the table below.

Persan  Datte Cormment | Response B

e, Helko Stattar & Aparl 0% Whara wil the solidlweste ba | B owill e trongporfed (o
tokend Rehaboth with o fruck.

Mr, Bonle Waison 8 Apndl 09 Wil the  wokers  be | Some of the worers [15
trensporteds perrnonent workerst will stoy

onihe esicte while the others
will be frarspored fo the
astate dully or as needed,

4 Purmping Tests

Mir. Frank Bockmuhl and Digenta Sarma explained the rele of Namib Hydrosaareh.,
Namily Hydresearch was appoinfed to point out where woter can be found on the
site.  They identfified three ameas for boreholes. Mr. Bockmuhl commented on the
conditions of the boreholes, Water flows in from the west and the surface driainoge:
of the rivers disappecys in the greo of the development., Thus, the aguifer in that
ared shows good levels of water,

Sarma explagined that two boreholes were drilled, one for pumping and the other for
menitoring purposes, A pumping fest of 14 days was conducted which revealed no
affect on the water lave! ot the moniored borshola.  Boased on this fest,
recommendations were made fo the developer,

Mimies of the Mesting: Proposed Aucs Yiew Golf Estafe
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The results of the pumiping tests and the interpratation thereof can b obtained from
Envire Dynomics, The comments and questions thot were raised with regard to the
water fesis are prasented in the fable below,

bate

Person Commenl | Resporse -

Rir. Hextico Stritter 8 April 09 Have tests baen conducled | If organle moterals has baen
for orgonic motedals inthe § defected in the woter it
woter®  Le. hove  organic 1 means thed the damage has
samples been takend aiready been dorne.  For this

reqson  mitigotion  mecsures
are: mors important.

M, b, Kafirmore & Apnt 0% When  the  tesfs  weene | Inomanic somplss have basn
corciuctad, et you | token vpstream,
cansider whot was going on
upsirgamg

Mr. Bomie Watson 4 Apil 0% As we see, water comes in | Pumping of the wober wil
from the west draining into | defritely  influence  the
the aoulter. Whist s | grouncheater  fable  shiookd
happaning 1o ihe  woter | therg be 1o rechoge. Theng
flowing in cnd where s its | con also only ba a recharge if
cuthiow, other forens | ihers is o fiow down Sirce
possitly Namibia hos such on intticate

groundwelar network
cdrawing waoter from  one
place  can offect vouwr
neightors, Howaver,
grounswater 5 profected by
the Waolter Act since woter
permits are only Tsbed for
Syears after wiich it hos to be
cpplisd for agaim

water wil fiow down to the
levwveast point,

Ther developrment Kils outsicle
o woalanconioled  areo
therefore  ng  pemit f5
requirect, only on BA I
recyuire< by tha ministry.

Mr. Hesltho Stittar 8 Apuit (9 The naighbor will thus e | According to The Water Act

aoffacted toy thils
davelopment, What secuity
is there for them?¥?

only  some  Ofe0s  one
demarcoted e (51700’
needng o waler pemit.

However, the oct it being
ormetded in order o moke
jhe whole of Nomibia o
water-controlled orec, bl
jhis shill hos 1o be opproved

Minutes of the Meeting: Froposed Auos View Golf Esfale
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by Cablnet,

Mr, Helkeo Sftither 8 AT 0% There arg concems cbout | Who! guornoniee s there thot
the  sustalbabfity  of  the § Windhoek wil awoys hove
weater, wrherd Just o osen wbit

guarantes is there thet thelr
will clways be water and o
golf coursa Thus, moritoring
of the water hos to be dn
ongoing process.  Since one
cornet sy the developrment
will b thera forever, Tt will be
a sk taken by the buyer.

4% of ecch sale will go e o
fund which will be vsed for rsk
aing disoster managemasn,

My, Helieo Sintter 8 A 09 st fhere on altemative | No. While the Borebole wos
wiosler source® being chilled i was found thet

the deeper you go the mone
presiure there s,

tr. Hedko Stiitter & Aprit 09 The woter vou gre going to | For  this  reson we  are
drow will it not ba the same | applying for parmits.
ungerground water that the
neighbon dapend ong

hir. Haiko Stitter 8 At 8 What about doing tesls oni | A borahole on e
fhie properiies of neightyors § development  hos been
o see the effect on the | monifored while pumping of
watar fable when pimping | another  one, The  test
witer onihe development? | showed mo affect on the

waler  fakde,  angd i i
expactad thaf the reault wil
be the some on relghiboing
fexrns.

ds, Carl Steanzomp 8 Al 09 Al of developrment hos | Yes, tThe City of Windhoel is

faken place to fhe Bost ond
the South of the Clity, Hos
the mmiinistey foken o fook of
he gccumulafive offect of
thess  developments  on

concemned chout this,

The development [5 plonring
on recycling ity woter 1o linit

the effect st s
watter? development will have on the
graunchwoster toble,
Minwtes of the Meeting: Proposed Aucs View Golf Faiale i i3
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L The Proposed Sewage System

Mr. Alex Busch from Aqua Services Engineering exploined the workings of the
proposed sewage system fo be used for the development. The most suitable bio-
fitration system wos found to be the: Trickling Filter System.  Simllar planis have been
construcied of Gocheganas, Bogenfalls, Longstrand and Henties. The size of the
system fo be used af This development wil be similcr o thot used af Langstrane,

The workings of this system andd its components were discussed. In addition, the
advantages of using this system was ouliined such s its ability to take shock
loadirgs, s high puriffication rates, low power consumpiion and low levels of
maintenance.  Stand-by pumps will be erecied as back-ups should there be o
breckclown. This system complies with the environmentfal standards.

The preseniation of Mr. Busch con be obtained from Enviro Dynamics,  Some
comrments were mcde which are presented below,

Person . Dode | Comment . - '-ﬁeipom

s, Corod Stesnkamp B Apil 09 Wik the  amount of [ No. it complies with  the
phosphotes ond plrodes In | shondores since the  plon
the recycled woter not be { guarantees e spocile
prodiufing ¥ macesres  outcoms  within
the confines of the |ow.

M. Heiko Stitter 8 April O If ungiersiond conectly, the | Yes, the recycled water wil
recycled woler wit be groy | be grey water. However, the
worter,  WIll s ot be I ministy will only give < perlt
politing 1 comes nfto the developrient if the
cortact with the | grey water is found suitoble
grouncheoterd and up 1o stondord,  the
davelopment ploins fo mix the
gray water with clean woter
thus  divting | Defore
distriputing it fo the gordens
and goif couse, The Countbry
Cloky, for exompla, usas only
cireyy water on their gross.

hir, Borde Watson B Apii 09 What ferlilizens are to be | Grey woter ulreatdy contains
usact? teriliizers, Hf feriilizers ore to be
weed it will be Blo-clegradoiie
CPes, The HBA  alo
recommended  thot  Kkuyw
griass shoaied not b Usedd,

mis, Doratte Oppeman | § Apil 0F In relotion o the exomplss L wil be the sarme e os
of other developmernts using § Longsirand,

the some  fileing  system,
which compores with ihis

Minutes of the Meeting: Froposed Aus View (Golf Esforte
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wster table i fhe boreboles
of Gorhegancs$

Person - bate . [Comment . lpesponse i o L
development?

M, Crircd Steankamp 8 Apdil 09 What will ke dorne with the | It will be made infe compost
solic woste® aind sold,

Ms, Corl Steankomp & Apil 09 Do you need a permnif to ) I s awoys good to hove o

. foke  solid  woste 1o § copy of the agresment with
Rehoboth? Ther Muricipclity,

Ms. Donette Qoperman § 8 Al OF wWhere wil the compeost | The compost beap will be
e be on the iayoul of the | next 1o the sewore works, As
developmeant® menfionad the Minlstry can

e o pemmit offer the
sewaope woilks hove been
talled, bl bosed on the
application they give thelr
approval T g abaad,

Mr. Bante Walson 8 Apil 09 Flacte idenfify fhe ared | 95% of the workens wil be
whare the workerns will be | fronsportad In and out of tha
accormmaocdated, ity or towrs.  Thus there will

not be o daff guorters bl
orly 1015 rooms, not o big
workers villoge,

M, Heiko Siitter & Apdl 07 Hlowe i the pinlsdry carive of § This s bosed on o dday
the ohstraction retet pumplng  fest  which  was

mieanred by probes which
hove been insertsd nto the
boreholas,

M. W, Ratimne 8 Apnil 09 Wor o decrecsa of the | Bast if Mr. Stritter brings Iis

client to the Minsiry in order
for thelr cuesitons to be
s,

6 The meeting closed at 16kZ0
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TEL.: {+264-§1) 257411 & FaX.: (+264-61) 257411

O CELL.: (+264-81) 1220082
oA v o PO BOX 11073 & WINDROEK & NAMIBLA
j E-MAILL: wsec@nanibnet.com
To: Wik, UL M. Strigter 1T Maveh 2009
Chairman Goche Ganas
R Proposed Development on Portion 20 of the Farm Gross Halvarmag sio, 447

Dear Sir

The Diraft BEnvironmenatal Scoping Repart: Proposed Golf Estaie and Ancillary Facilities an Portion 20
of the Farm Gross Haigamas no, 447, with Appendices A, B, D, E, ¥ and G, dated September 2008,
prepared by Boviro Diynamies for Auasview Tovestment Trust, has refevence and is heresfier called the
Report,

The Repart states in Secfion J.1. BACKGROUND that the development was expanded from 180 erven,
10 345 erven and that consultation conducted war done based on a proposal for 108 erven. 1t ig further
atated that follow-up work will be aceded th cotiplete the EXA process, snehding:

& npdated commmunication with stakehaldess;

& confirmation that fe grovwndwaier resoiree is sostainable,

In Section 2.4, 1, The development, 36 1s stated that the wiadmwio mumber of erven reguired (o make
thig a financially viable project, would be 345 erven. In thie zection it is frther stoted that the
Developer iniends developing an 18-hole Golf Course, The Developer also plans 1o offer the
fellowing;

Ciubhouse;

Boutique hotel with 10 - 15 ropms;

Spa;

Grolf Diriving range;

Tenmis copris;

Chapel;

Pre-primiary and Prinary school {150-200 pupils);
Egquesirian facilities on the neighbouring Out of Nature;
CGane drives on the neighbouring farm, Gross Haigamas;
Hiking trails and mownigin biking teails; and

Staft village (acconmimodating £ 30 s,

In Section 2.4.3, Awsociated Infrastructure, the catimated water consumpion of the development is
given as follows:

[ 2 O N O

&  Golf contse irrigation; 360,000m soemen (of which approxdmately 43,0000 i will be
from recyeled, trented sewerage water from regidendial nits, clubhouse and boutigue botel)

& The Clubbouse, spa and residendial wmits: 50m?* per househodd per month, (348 x 50 .=
17,250 mionth = 207, 800m%/snmum).

It is also stated in this section that The Ministey of Agricolbnee Water and Forestry has granied
permission to extract 330,000m*aomum, This will leave a water deficit of (360,000 + 267,000 —
350,000} = 217,060m*anmumn, if the wesge of recyoled water is excluded With the usage of
43 000’ /annum of recycled water, the deficit will be 174,000m’ /anmum

A more detaiied water demand e needed with a detailed breakdown for Clobhouse, gpa, residential
units, schoal, workers {(staying 50 and conmmuting 100) and botel. The water demand of 50m’ per
bousehald per month is considersd to be high especially seen ju the Light of the various water saving
recommendations made in the Report. A decresse in this demand figure would probably cause =
decrease in the amount of available recyeled water,

In Section 6. CONCLUSTONS ANTY RECOMMENDATIONS, it is stated that Golf Estates use large
amonnts of water and since the fing) layout and feagihility of the development has not been done, it is
crucial that the water demand of the Estate be deterrained and the sustainability of the resource be re-

Faye 1 ol 2
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evaluated, Tids statement is very imporiast foom & water demand point and shonld be conductied o
deternnine if the project would bie feasible.

In Section 5,21, Threats/fmpocts i i stated that the sustainghility of the production borehole in terms
of waier demand is & concern. In the nexi paragraph it is gtated that water extraction of the proposed
development will exceed the proportionate recharge of the area on which the development is to be
made. This places doubt gn the susininability of the growndwater abstraction gs per the water demand.

In Appendix &, a leiter (Ref 12/13/8/1/2) from the Ministry of Agticulture, Water and Forestry it is
said that “MNaturally regniar proundwater monitoring will be the only means at this stage of confirning
the sustzinability of the resource aud should any vegative effects result then the groumdwater
abatraction will bave to be ortalled and this iv a risk to the Developer. Altemative sources of water
will then be needed and this should be eleared as part of the initial planning of the development.”

From the Beport and atiached Appendizes stndied, it is clesr thet there i sericns doobt on the
sustainability of the groondwater as a sowrce of sole water supply to the proposed developosent. The
Report does however not ndicate that there is any stody underwsy 10 look at alismative water gouroes,
as per the recommendation made in the lotter contained in Appendiz G. As the supply of water to such
a development Torms 2 vital part of the sustainability of the proposed development, an alternative
water supply must be studied and committed o, 10 ensure that the impact on such water sourced i
eviluated now, This will protect fiatore homeowners and potentiglly affected parties.

The implications for susiainability and recharge -- can be described by 8 simple water balance equation,
{Lohouan, 1972):

RoF AR =T+ AT+ () + 8 At

where:

R = virgin recharge (nflow fom neighbouring sreas +rechicge o cain and rusoff water)
AR == change in recharge cansed by parmping

D> s virgin discharpe (outflow 10 neighbouring grea and 1o springs ete.)

AL = change in discharge caused by pumping

€= yale of ahstraction

5 AlvAt = rate of change of siorzge

Fram this equation it is clear that the rate of abstraction from the boreholes will most likely influence
the rate of inflow onto the property, from neighbonring properties and the rate of ontflow onic
neighbonring properiics. Considering fhe relative small ground area of the proposed developient and
the incresse runoff that can be expected from new roof arens and from paved areas, constructed during
the development it would be highly unlileely that recharpe froom rainfall would Bre suficient 1o equal
the proposed sbsiraction. It thos becomes evident that the proposed abstraction would sbstract water
from ngighbouring properties and. from storage, putling a limitation factor on these neighbonring
properties to be developed to the optitmm, due to water abstraction ihat would maost likely exceed the
sustainable shetraction for the proposed development area.

Pallution from the proposed development is alse a concetn. This is alse indicated ag soch in the
Repart. In Section 5,11, Metroduction, it is stated that linexment density maps indicate s high density
of lingaments in the proposed development arca. This seotion further states that there i a clay vich ares
o pard of the proposed development, while the remaining aren is predominanily sandy with. a good
infiltration rate. This clearly indicates that the groundwater is at potential risl. The Report however
specifies protection zones around the abshuction borcholes, but the high density of lineanents
{putential preferred fow paths of pollutants to the groundwater) seems to be left unprotected.

Sincerely,
Geo Polhiﬁtm Technologies

%

Pierre Bofha
ESc.(Hons.y Hadrogeology

Pape ol
Greo Pollution Technclogies (Pty) Tid A View Development
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1:  INTRODUCTION

Messrs Aucs View Invaesiment Trust Inificted an Envirenmental Impact Assessment
[E1A) for the purpose of estabiishing the current environmenict conditions and
assessing possible Impacts from the development of a golf course In o part of
Haigarmas Farm. This report pertains to the hydregeclogical compoenent of the
study, The lacotion of the project area s shown in Figure 1.

For water supiply 1o the golf course boreholes sites were seiected ond drilled on
the Haigoamas Farm  [Bochmifihl, 2008). Two pilet boreheles érdlled inte a
fraciured marble band at site LW-S4 and LW-35 vielded approximatety 100m3/h
(blow out) each and the identified cquifer was selected for produciion
purposes, A separaie produclion borehole wos driilled and test pumped.

The hydrogeolagy component of the EIA included the following Tasks:

- tast-purnping inferpretation to estitnate aquifer parameters, assess
sustainable vield and potential affect of pumping

- Sotellite image ang aetlal photographs interpretation compilation of a
Hreament mop

- Mapping of the type of surfacial cover In the proposed development
areq using the satelite dota

~  Suggest profection zones around the production borehole

fpecisitt Report: Hydragealogicol Deaskstudy
Envirenimental Irmpact Assessment

Gmeye Golf and Resideritiol Oasis Namib e
May 2009 Hydrosearch
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2: LEGAL AND REGULATORY REQUIREMENTS

2.1 LEGISLATION ON WATER POLLUTION

This section reviews Namibion legislation, which focuses mainly on the
conservation of waier,

y AW The Namibian Constitution

The Constitution of The Government of Namikia proclaims the following:
Articie 100; Savereign Ownership of Raturel Resourees

"ond, warter and notungd resources below and obove the surface of the lond
and in the continenial shelf and within the territorial waters and the exclusive
economic zone of Namibia shall belong 1o the State if they are not otherwise
lawfully owned."

All water resources in Namibic thus belong to the Namibio Gevernment and as
accordingly governed by The Minisiry of Agriculture, Water and Forestry
(MAWE).

2.1.2  The Water Act, Act No 84 of 1956

The Water Act (Act No. 54 of 1956) is still legally compulsory for Namiblo. MAWF,
on behalf of the Nomibia Government, adminlster all woter resources in
Nomibio and deals with all aspecis of woler management reicied (o the
utilization, control angd conservation of this notural resource. The Watler
Amendment Act 22 of 1985 further enforces The Waler Act by dpplying it to
various conditions specifically occuring in Namibia,

2.1.3 The Water Besource Management Act, Act No 24 of 2004

The Wotler Resource Managerment Act [Act No 24 of 2004] has been drafted 1o
parily replace the old Water Act of 1954 and to ¢laborate on the funclionality
of the Waler Act, Although the Water Resource Managernaent Act has not been

1 Mot promulgated, But used o5 guideline,

Spacialst Report: Hydrgealogion! Deskstudy

Ervironmental Impact Assesemant .

Omeya Golf ond Reslderntion Oosls N&ml et i o
My 2009 Hydrosearch
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promulgated, it is curently applied by MAWFE with regard o water utllization
and effluent disposal, both of which require o permit,

2.1.4 Giher Legislation

the cbove-mentioned legislation mainly focuses on the proftection and
managament of woter resources. It should however be noled that The
Patraleum Products and Energy Act (Act No. 13 Of 1990) governs the storage
and handling of petroleum products and as such address the various aspects of
pefroleum licences and protection of the naturgl environment due 1o spillages
or leckoges.

Soecialist Report: Hydrogeologleal Deskstudy

Enviranmeniil impoct Assessimaent

Omeyo Golf and Resldential Casls NamibW
My 2009 Hydroséarch



3: DESCRIPTION OF NATURAL ENVIRONMENT

3.1 Geology

The para-gneiss and meto-sedimentary rocks of the Hohewarte Compiex (age 1
800 Mo and older) are the predominont rock types in the area with mincor
infrusions of granites (Gamsberg Suite, 1 100 Ma} and solated plugs of frachite
and phonolite (32 to 39 Ma).

The para-gnaiss and mefgsedimentary are generally highly weathered and
decomposed close to surfoce, and along fracture zones. Fractures and faults
often infruded by the vounger trachifes ond phonolites, thereby to a certain
degree destroying secondary porosity and thus the aguifer propetties,

The soil cover in the araa has been derived frorm fhe underlying lithologies and is
classified as ‘leplosol (Atlgs of Namibia, 2002) refering to shallow soil cover
over hard rocks. Ephemerdl drainages emoanating from the topographically
higher areas te the west bring in sedimentary load and deposits clay rich
materia! on o wider area while sand accumuolates alang the actual channels,

3.2 Hydrogeoiogy

In the project area grouncwaoter i hosted In secondary fraciure zones and
weathered horizons  along  foults. solated desp  faulls  display  minimal
weathering and have groundwoter circulation to depths and yield mineralised
waler at elevated femperature (eg. of Gocheganas). In contrasi, faults that are
often highly weathered are the main source of groundweter in the basement
roeks.

Average borehole vields in the arec are betwaen 1 and 2m?*/h, bui vield in
excess of 10m*/h are known [Farms Krumhok, Aris, Aris School, Gochegands
ete). Most high yielding boreholes on record hove long production history, and
apparently ore ulilized sustainable.

The boreholes drilled in Haigamos with excepiiond yield were located on o
dipping (40 to 509), thin, fauvlted, pale grey marble horizon within the Hohewarte
Complex. The ENE frending fault zone is about 50m wide and is marked by
secondary silicification {chert and opaline silica). Granific gneiss s exposed fo
the north and southem contact of the marble unii. The morbie unit is exposed
locally on a small hillock in the northern part of project arga. Two ephemera

dpeciolst Report: Hydrogeological Beskstudy

Envirarnvmatiod fnpast Assessment .

GBmeyo Goff and Reddential Qo Namibm
basay HO0¥ Hydrosearch




10

streams amanafing frorm the slevated areas to the west flow 1o the north and
sauth of the outerop and possibly across the horizon. The alluvial deposils from
the strecms cover most of the surounding ared making It difficult to froce the
cantinuity of the marble band. Howeaver lineamants with roughly ESE and ENE
arigntation are coincident with the fauli direction and can be fraoced on gerigl
photos and satellite imagery {Figure 2). This suggests that the fault s o large-
sexcile structure,

The driling informafion from the two boreholes, WW200484 ond WW200683,
driled down dip of the faull zone is given in Table 1 and locations dra shown in
Figure 2.

Borehole WW200483 Bo_reh-:}la WW2004684
Depth it 4%m 179m
Dapth to Water Main water stike ot | Maoin woler shike of 77m,
Strike (fracture 72m, 100m, 12é6m 120m, 130m
rane)
Depth to Rest Water | 41.94m 40.63m
Leval
Delling Dicmeter 254 rmm
Borehole 118m cosed 127mm steel eosing 1o 150m;
consiruction 0.5mm slotted casing

Tabie i Borehole information

Specializt Report Hydrogealogical Detkstudy

Erwvlronmeniol impact Assessmend .

Omeya Golf and Residential Cosis Nam;bW
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Figure 2: Aster imoge PCI23 of bands 4, 8 and 1 with digitised Hreaments
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4: GROUNDWATER USAGE

Groyndwater ysoge In the area has  gpparently  increased  with new
developments following the rezoning according 1o the Ars Town Planning
Scheme (15/02/2007). In general, the area was Vsed for normal rural residence
atf o density of 1 wnit per § Hoo Consent use exists for nalure estate
clevelopments where density of 1 unit per THo s permitted. Although o recent
hydrocensus of the area is jocking, it is known fhed several groundwater
schames exdst in the areq. A few are noted here:

PSupply of waler o the Aghcolural Tralning Centre at Aris from Farm
Krumhuk.

P Supply of wotar to the Aris School from Farm Krumhuk,
P Suppiy 1o the Peralin paint faciory,

®Supply fo the Gocheganas milk farm.

» Supply 1o Agua Splash Mineral Walter factory.

* New resorts to the south of the proposed golf course,

Detolls on the curent vsage, such as, abstraction rafe, abstraction volume, dndg
particulars of user's permits are not known. The change Is ococupancy and
landose in the orea recuires an assessment of the current woter usage and
worter supply situation in the entire ared, Therefore o complete picture of water
vsage in the area cannat be given af this stage, Howeaver, the boreholas listed
on the DWA dotobase is shown in Figure 2.

§  ASSESSMENT QF IMPACTS

5.1 METHODOLOGY EMPLOYED FOR THE IMPACT ASSESSMENTY

The following criterio were used 10 desoribe and determing the significance of
the impacts identified.

Speckalist Report; Hydrogeolopical Deskyiudy

Environmental Impact Assessment .
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tables-1: Crleda vsed to describe impacty,

Descriﬁﬂon

Nature

Reviews the type of effect that the proposed aclivity will have
on the relevant component of the environment and includes
"whot will be affected and howd"

Extent

Indicesters whether the impact will be site specific; local {limited
fo within 18 km of the areq, including Aris]; regional (limifed to
~100 km radius): nationol {imited o the coastling of Ramibio); or
infemational [extending bayvond Namibia's Bboarciers),

Buration

Reviews the lifetime of the impoct, as being short [days, <1
month], medium [months, <1 vear), long (vecrs. <10 years), or
parmaneant (genergdions, or >10 years),

Intergity

Establishes whether the magnitude of the impact is destructive
or innocuous and whether or not it exceads selt standards, and is
dascribad o8 none (no Impast); low [where noturalf social
environmerntal functions ond processes are negligibly offected);
medium [where the environment conlinues fo function but in ¢
noticeably madified mannar), or high [where environmental
funclions and processes are alered such that they tfemporarily
or permanently  cecse ancfor exceed lego!  slondords/
reguirementst.

Frosh oofithy

Considers the lkelhood of the impaci ccocuming and s
described as improbable [low likelihood), probable {distinct
paossibility}, highly proboable [most likely) or definife {impact will
ooour regardiess of praveniion medasures).

Degree of
Confidense in
Predictions

Is bosed on the avollabilily of specialist knowledge and other
informetion.

The application of the chove criterin to determine the significance of polential

impacts  uses

intensity/magnifude,

o balancad

and
cing

acduratfion, extent
cumulative effects

combination  of
modified by probability,

confidence, Significance is described as follows:

Table 5-1:; Skypiffcance Criteria,

Significance Relfng

Criteria

Low

Where the impact will have o neglighle influence on fthe
environment and ne modifications or mitigations are necesscry
for the given profect description,  This would be cllocoted fo
impacts of any sevanty! mognijude, i af ¢ local scdale/ extent
and of temporary durgtion/time.

Medium

Where the impact couvld have an influence on the environment,
which will require modification of the project design andfor
aliemative mitigation,  This would be dlocated o impacis of
np]oﬂe;rate saventyimaagnitude, locally fo regionally, and in the
short term,

High

Wheare the impact could have o significont influence on the
envirgnment and, in the svent of o negalive Impaci the
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Signiticonce Rafing Criterta

activityfies) cousing it, should net be parmitied {il.e. fhere could
be o ‘no-go' implicofion for the project, regardless of any
possible miligation). This would be allocated to impacts of high
magnitude, locally for longer than a month, anc/er of high
magnitude regionally and beyond,

5.2 ASSESSMENT OF GROUNDWATER IMPACTS

The two main concems regarding possible impacis on groundwater from the
proposed development are:

1.Effect of abstraction on the general groundwoter sifuaiion and on
neighbours vsing groundweter, ane

2.Fossibla pollvtion from activifies during construction andg operation of the
facility.

Te cddress point 1 above, ¢ long-term sustainable vield wos assessed from ihe
test pumping of the production boreholes In two separate programmes. The
resulfs of the test pumping were olso used to assess the influence of pumping on
the aguifer and suggest adeguate protection of the aguifer zone [protection
zones).

Twe constont rate tests were carmed out - an initial progrom included o step
drawdown test, o constan? rate test {3 days) and recovery test, Following this
program < long duration |14 days) constant rofe test and recovery monltoring
was done, Drawdown wos recorded during the test and woter level recovery
was monitored for 44 days on completion of the test. Two observation boreholes
¢t disfances of 47m and 1400m respectively wera monliored, The longer
curation pumping fest was done 1o confirm the aquifer parameters, moniior
influence of pumping on observalion boreholes and any barrier boundary
effacis.

The interpretation and results of the 3 day and 14 daoy test pumping dota are
given in Appendix 1.

The recommended abshtraction rate was colcvigted based on the gouifer
properties interpreted from on the long-duration test pumping data. The
interpreted cquifer properties were used to simulate o Syear grawdown curve
af 50m3/h and ot 60 m¥th, A borrier boundary was assumed of 500m from the
borehole and available dravwdawn was restricted to Sm. No recharge to the
aguifer is assumed during the simulated pumping period,

The model predicts Sm and ém drawdown ot the pumping rates of 50md‘h and
&0m3/h respactively at the end of 5 years of pumping. Currently an available
drowdown of Sm is assumed ond the recommended pumping rate is 50m2/h
{1.200m3¥day]. In carrying out this simulgtion the borehole s assumed to be
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pumping continucusly and no recharge to the aguifer Is assumed, This esfimate
i5 compearable 1o sustainable vield caolculated from o 3 doy constant rate test
purmping datc from a nearby borahole in the same aquifer.

o Jes purye

& fmp
[~ g
il

......

e

0 1E+B 2E+8 b ]
i [in}

Figure 2: Simulated drawdown for 5 years pumping at 50mifh (red dols} ond é0me/k
(hlack fing) sssuming T = 250mt/day, § = 0.0), fracture half lengih = 53%m and a borier
boundary ot 500m.

impacts:
Possibla impacts on groundwater are fisted below:

Although the recommended abstraction rate is calculated in o comservative
manner it will only be possible to guantify based on monitoring of water level,
abstraction and quality over o production period of a yeor or more.

Fossilala cordamination sources ore sewerage ling ond sewer treatment facility,
and percolalion of irigation [fertigafion] water, Although, the planned sewer
treaiment plant is located o an approximoate distance of 1.500m in the
southermn extremity of the property and is not likely to have cn effect an the
aguifer, imgation and fertigation could ¢corntaminale the aquifer.

The exposed fault zone Is however vuinerakle to pollution from any confamincint
at suwface. The fault zone represents wnconfined aguifer and surface
contaminant is likely 1o frovel rapidly into the groundwater table.

Mitigation:
The following mifigation measures are recommendect:

The recommended production pumping rote is limited to 50m3/h [1,200m*/ day)
caleulated for on availuble drawdown of Sm. Monitoring of woter level. water
guality and absiraction rates & strongly recommended In the pumping
berehole. Three other observation boreholes are avalacle and i s
recommended these boreholes be included for water level monitaring. The
Speciols Repaorh Mydrogeological Daskstudy
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data should be onalysed af the end of every yvear of production or If high
draowdown (gredater than § m) is recorded so that the aciuol drawdown
dachieved can be compared to the simuiated figures. Abstraction rafe can be
adjusted on the basis of monitoring daio analyses,

Although effect of produciion pumping 5 difficult to predict as the full extents of
the aquifer s hot known, water ievel monitoring and ondlyses would give
encolgh evidence of declining groundwater levels and possible dedrimental
effects to the aquifer. To manage production pumping on the lohg ferm, o
hydrocensus of the area would be necessary. The lecation of other production
boreholes would have 10 be known t¢ interpret moniforing results ond evalugle
any affect on them,

To avoid gy surfaca contaminant reaching the woter toble the exposed foull
zone wauld need proteciion.
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Any solid or iqguid woste (sewer lines, sepiic tanks, efa.) or ferligation shovid be
avoided in the eatite oufcrop area of the fuulf rone gy demarcated In

Tradse

TR

Figure 3.
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Two protection zones are recommended arcund the production boreholes,
Protection zone 1 has @ radius of 20m around the borehole 1o be delineated
with ¢ fence to prevent any activity immediately around the borehole. A
sanitary ssal is recommended around the wellhead. Protection zone 2 hos a
racivs of 120m  around the borehole qccording 1o the test pumping
interpraiation.

in addifion rainfall and water quality is to be observed. Water guallty is 1o be

monitored by periodic sampling [once every six months) for inorganic and
microbiolagical content,

Puring consfruction If the praduction boreholes are viilised, protection and
manitoring condifions as given above will apply during abstraction.
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Figure 3; Aetlal photograph showing faulfod Emeastone oultcrop
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8: RECOMMENDATIONS

The following recommendations are made:

- The production borehole is recommended for pumping at 50ma/h or
1,200m3/day.

- Monitoring of woter level, woler quality and abstraction rates s
strongly recommended. The maonitoring dofg is recommended for
analyses at the end of every veor of prodoction and In case high
drawdown. Abstraction rotes may ke adjusted on the basis of the
ronitoring datge andlyses,

- Protection zones are recommended around the production borehole,
A sanitary sedl Is recommended around the welthead,

~  Within the outcrop areg development that camies a tisk of leakage of
solid or liguid woste [sewer lines, saptic tanks, efc.) and ferfigation
should ke avoided,

-~ Recent data on groundwaler vse In the rezoned areg under the Arls
Town Planning Scheme 18 not avdilable and o hydrocensus 15
recommeanded.
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8 Appendix 1

8.1 3d.day test pumping data interpretation - Borehole WW200684

The horehole was subjacted to a step drowdown bast, 3 day constant rete test
and recovery test. The pilot borehole ot g distonce of 36.6m was monitored
during the tests,

S 5 Y 4

Figure 4: Localfon of borahole WW2DG683 ond WIN200684

8.2 Diagnoslic plois

Ther drawdown date from the pumping and observation was ploted as semi-log
and log-log graphs and on special plots. The pumping well data show the
follawing features:

1. The data defines an almost horfzontal drawdown curve ot early time due
to skin effect at the purmping well.

2. Linear flow period i idenfifiable at very early time from the fineor
drawdown vs, square root of fime plot, Additional drawdown due to skin
in the pumping borehole is recorded. In comparison with the derivative of
the drawdown curve the additional drawdown 1 estirated as 1.4m., Skin
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factor is estimatad os 1.39 following method glven in Bardenhagen
{1999).

3. In early time, bi-inedr flow is not detectable,

4. The radia! acting flow regime s sean gs a strglght fing of slope 0.46 of late
fime following o kansltion petiod after linear flow,

The diognostic plots of the observation borghole show the following
chorgcteristics:

1. Llinear flow during very early time is idenfifioble in the log drawdown vs,
log fime plot (log-log).

2. Mo skin effect is seen in the linear drawdown vs. squase root of time plot,
confirming that the skin is restricted 1o the pumping well,

3. The drawdown dato plots s a straight ling of 0.3 slope dill the end of the
test. The developrmeant of the radial flow regime is not seen.

4, The nature of the drawdown curve s similar in early fime 1o that of the
pumping well indicading that the fracture is conduciive,

Bosed on the above, the Gringarien infinite conduciivily and finite extent
modal s applied. The model s opplicobie fo single fractures of high
canductivity amed finite exient, The drawdown curve vsually shows linear flow
characteristics in early time that develops into @ rachal acting flow after a
fransifion peviod. At lote time. when rodial octling flow is developed in the
pumping well Cooper-Jacob siraight line mathod is applied.

8.3 Step drawdown test

A step drawdown tast (SDT) was carted out in three steps and the resulls of the
interpretalion gre given in Figure 5 and Table 4. The interpretation gives a
farmation loss co-efficient of 0.019 h/m?2 and a well loss co-efficient of 0.00008
h*/ms,

| a1 Heslueh Blery
| StepHo, WM Ms’.hmw
Fommetiat Lo, | Well s, | Trsesiont, § ol Effolsnay | Formation Lose, | Well Loss, 3 Deasdowr, | wdl Effieiarsy
B {r) SO gy | BIOGT g i%) s g Gy { B! il (Y
i) 2h UARE TGS 083 a3 (.48 0.0 0.53 &
2 501 ner .. niy 1.4 8 L AR 1,16 &
-] bl 1.51 04/ 1,44 i 1.5 0.4 184 F{;

Table 4: Step drawdown fest interprefalion, WW200684
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8.4 Constant rate and recovery tesis

TPA {ver. 1} inferpretotion softweore was used to carry out fype curve fitting. The
late ime pumping borehole drawdown deata {radict flow) was interpreted using
the Cooper-Jocob method. The siraight tine fit gave o transmissivity value of
257m?/day. The recovery dala gove a higher fransmissivity of 329m2/day,
Cooper-Jacob of disionce - drowdown mathod could nof be applied fo the
observedion borshole data as the radial fiow regime is not developed.

The Gringarten infinite Rux type curve fitting to drawdown and recovery data
(Gringarten 1) gove transmissivity values of 229mZ/day and 220m%* day. The
traansmissivity values caleulated are given in Table 2. The geometric mean of the
fransmissivity values is 278m2/day.

Medhod Transmissivity {rm?/dry]
Gringeten - draswdown daic, pumping botehiols il
Gringaten || - recovery dato, pumping borehiole 220
Coopet - Jocok - drowdown dotg, pumplng well late fime 257
Cooper - Jocob - recovery dota, pumping well (gle time aae
Gringaten || - drowdown data, observaiion borehole 392

Table §: Transmissivity esiimote from constank rafe and tecovery fosfs, WW200484
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Figure 9: Estimation of fransmissivity Cooper-Jacob Method, recovery data,
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Figure 12: Estimation of fronsmiysivity Gringarten N, drawdown dabs, WW200683

8.5 Sustainable Yield

To calculgie the sustginglle vield from the pumping borehole a Theis curve was
fittedt to late fime dota using the TestCurv program (DWA Botswana, 1997), The
curve was extropoicted fo 5 vears after introducing o barrier boundary ot the
end of the data (i.e., the draowdown curve was extrapolated with double the
sfope). The ovailalle drawdown is usually coleulated os the depth from the
static water level to the moin water sirike, A series of woater strikes were
encountfered in the borehole and o be safe the cvailoble draowdown i
restricted to 5m,

Also, the F-Mathod (Van Tonder et o, 1998) was used for esfimcaiing the
sustainoble abstraoction rate for the korghole. This method uses a second order
Tayior sefies expansion for extrapolating to the design pericd. The sustainable
vield derived by this method is 50md3/h (14 15},

The Theis curve s extrapolated to § years assuming ne recharge during this
period. The sustainable yield from the borehole is 1040m3/day [or 43m?/h).

FC-METHOD : Estimation of the sustainable yield of a borehole

0,00
Exdraptigtion brfve in weor & fento’) & 2eaeonn  |Extapel time I iinutes ]
Effertive barehole mdiua iry = fentes 1.0 AR B Py i shen
& (s} froen puinplng tess = 2150444044 AT e Eotop, Cultfied] suese
&, fpvailabde draed own), S o o fanior ] l=pue: Sigtod_ i froim ek
At effestive neshagps fmm) = 5 - eh &_eviliable wbtking dimedmwaim)
Hend) and slend) of pumplng test = [ 204 End tine o dreniddosm of best
AnErane ieodimern derhmive: = [erber} 17 e Bttt oof gt of rrow doriy
Pvarpa peconrd dedvithe = (erier) 02 e DA Edirihe of svesag aeosnd deire
Dot Bt rodinl fow perlod o fsnber) 18 lecssocinumacn Fredad from desvalive tira
Teanrhimio] =] 2ae gy Al thlek (i) s
T and & embirouben froon derivatives Tlate [mtd] =] annid  [Esl Slaies 165603
Ta piiain corrpod Sougue, uae propram RPTECL, dmbe b SAREADY | S-estimeds covld bewonn
BASIC SOLUTICN
{Ulnlrg desivativen + subjoctive inforstion abott boLihd bried) Nsondronieny infloanicd of bowimdaiag & o Sone
(o vidues of T end B ira necentdry) His byrdaivn 1§ no-How 7 iet-Hiw Clomett toefitw
Wil {Extraped, mp) = £08 1368 17.28 3118
Q@ _sust (e} = eas] 1714 T2 B i HE
Hiik EWEe > Worst Gase
Average C1_sust (Ma) =| 1458
wilhi staned deviations: .60

Yable &: Esfimation of susfainobie yleld vsing FC medhou

8.4 Borehole protection zone
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Pollution 15 a cost consideration and prevention is less expensive than
remediation. This i especially true for water resources developed in fractured
aguifer because of (0] lechhical problem expecfed in hard rock frociured
aquifers; and/for (k) prohibifive costs, Once the threat of aguifer deterioration
{in quantity or quality) has been recognised, protection measures can be faken.

The most severe threats 1o groundwater quality degradation are from sanitadion
practices, fuels and oils and fertitizers which may resull in contomingtion of the
groungwaoter, The amount of contorminants reaching the grouncwalter will
depend not anly on the amount of waier inhoduced from sanitation bui also on
the prevailing hydrogeological conditions [aquifer vulnerability},

Three major protechion zones are recommendad oround o borehole, these
have been distinguished as Zones 1 and 2, and are described briefly bedlow.,

8.6.1.1 Protection Zone 1

This zone describes the immaediate area around the borehole and prevents any
activities taking placs in the vicinlfy of the well heod. The distance between the
borehole and the fence is somewhat arbitrary with some liferature, Van Tondear
at of [1998) suggesting o distonce of 5m. Howeaver o rodius of 20 m from the
horehole s more appropricte fo be delineated by g fence. In oddition, o
sonitery sedl around the borehole is necessary,

8.6.1.2 Fratection Zone 2

lone 2 is proposed for protection of the groundwaoter against virvses, microbicl
and nifrote pallution. Many studies have shown that bacterio die off within 30 -
50 days which, for simplicity, is equated to o gistance of 50m.

The foult zone i exposed of surface and this protection zone may not be
adeguate in the fractured agquifer as once the pollutant recches the fracture
zone, fravel is accelercted and the possibility of attenuation of the pollutant is
regduced. Therefore the estimoted widih of the proteciion zone s eslimoted
using BPIOINE program (Van Tonder et o, 1998). The foull zone half width is
aestimated as 240m and as the woter level s deep and the unsahrated zone is
thick a 120m radiuvs around the borehole s recommended for Zone 2 pratection.

Within the protection xone developments thot could result in leckage of waste,
particularly septage s 1o be avoidad. Heavy ferligation of this area should olso
be avoided.
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8.7 Long curafion test pumping dota interpretation & estimation of
sustainable yleld, Avas View Golf Course

8.7.1 Introduction

tessrs Auos View Investment Trost corried out an Environmental Impoct
Assessment [EIA) including a hydrogeclogical study for the exploitation of
groundwater resources for developing o goif course In o port of Haigames
Farm. Gne of the recommendations of the 1A was 1o carry out ¢ long duration
pumping test on the borehole intended for use for production purpose. The
location of the project area s shown in Figure 1.

A constant rate fest wos carred out ot a discharge rafe of 91.5m3/h for a peariod
of dapproximately 14 days while water level recovery was monitored for 44 doys.
Two abservation boreholes at distance of 47m and 1400m were monitored.
Auiomatic pressure franscucers with doia loggers were used to monitor the
waiter levels,

Mr A van der Walt of Audgs View Investment Trust and project hydrogeologist Mr
F Bochmuh oppolnted Nomib Hydrosearch CC, Windhoek to corry out the
interpretation of the {est pumping daiag.

£.7.2 Dala interpretation

8.7.2.1) Aquifer condifions

The production borehote and pilol boreholes weare drilled info o faulted pole
grey marble band hosted in gronite gneiss that outerops on the northern part of
the Haigomas Farm. The exposed part of the faull zone is abowt 30m wide and is
marked by secondary slicification {chert and opdline stica). Linedarnents
coihcidging with the fault location con be fraced on asriol phiotos and saiellite
imagery and the fault is o large scale structure,

The production barehole s posifloned in the approximate centre of exposed the
foult zone, I the production borehole woater waos first struck af about 61m below
ground leval and severol more shikes encountered to o depth of 150m
Increasing the nitial blow-out vield 1o more than 250ms/h, The foull zone can be
traced along its length In an east-northeast direction for abaout 700m. The ol
borehola {observation barehole 1) monitored duting the tesl s locoted 47m in
the up dip ditection. A sacond horghole (cbservation borehole 2) recorded no
drowdown,

The location of the boreholes is shown in Figure 1,
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Barehole canstruciion geiall Fumiping borehole Ohservation borehole
PWW200883)
Dapth 141m 149m

Depth  Hr Woater  Shike | Malnwaoter stike of 41mio | Main water stike of 72m, 100m,

ffracture zons) 150m T26m
Dapth to Rest Woter Level 59.28m 63.24m
Lrilling Diamieter F30mm

Takie 7: Borehole information
8.7.3 Diagnostic plots

The pumping and observation borehole Y data was plotted on diagnostic plots
that allowed Tdentificotion of flow and oquifer characterstics using TPA
software. The main observations are given below,
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5. The log time and lingar drawdown plot showed

35

a. thot the nature of the drawdawn curve is simitar in early time to

that of the observation borehole indicating thal the frocture s

conductive,

[ thet the lote time drawdown data do not clearly define a straight

line and so radial acting flow has not develeped,

c. an almoest harizontal slope of the drawdown curve indicating skin

effact on the pumping borehoie and observation borehole.
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Figure 13: Semilog plot of ime drowdown data of the pumping borehole dofa (red
squares) and ohservation borehole 1 dafe [grean dots).

6. The log time - log drawdown plots (Figure 14 and Figure 15) defines an
almost horizontal drawdown curve at eany time due 10 skin effect at the
pumping borehola. The first log detlvative of the drawdown data of
neither boreholes show flaftening ot late time as expecied when rodian
aeting flow becomes dominanit.
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Figure 14: Log-log plot of the pumping horehule drawdown data with the first
derfvalive cuive
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Figure 15 Log-log plot of fhe observation borehole drawdoewn data with fha firsf
detivetive curve

7. In the linear drawdown vs. square root of time plol, the pumping ondg
chservation borehole data plot as shraight lines with o posifive intercept
that has been wed 1o estimate the addifional drowdown due 1o skin
affect following the method described by Bardenhagen (1999 Tha
stralght-lineg plots indicate lineor flow during early time, The {otal skin on
thé pumping borehols is estimated s 1.2m and frocture skin on the

obsarvafion borehole is O.2m.
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Figure 16 Dagrostic piod sguore rook of ime versys drawdoewn, {red squares
pumping borehole data green circles observation borehale duta)

8. The linear drawdown vs. fourth root of fime plot of obhservation borehole |
data shows the igte time data plotting aleng o siralight line thet passes
through the origin. The data Indicates bi-linecr flow during this pericd,
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The diagnostic plots show that radial acting flow regime s not developed even
though the tast was conducted for 14 day and conventional technigues such as
Thels and Jacobks soluticns cannot be applied to the data. As The data shows
that the fault rone 18 highly conductive and eary linear, bilinear and transitional
flow phasaes are only developed, Gringarten's solution for single vertical fracture
with infinite conductivity and finife extend con be used.

8.7.4 Aquifer parameter estimation

Ther Gringarten uniform flux type curve fitiing to [and simulafion of) drawdown
and recovety dala gove aguifer parameters as summarised n Table 8. The
mean of the fransmissivily values is 305m2/doy while the mean storativity is 0.014,
The high storativity value is probably due to kasstification of the faulted marble
band. The observation borehole parometers were astimoted by simulating the
drawdown curves, The interpretation was doneg using TPA software,
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Merthod Transmissivity | Storafivity 7 fraciure
(ro?flcy) half lenglh frn)

Gingalen  wniferm fiug - drawdown  dota, 205
pumping borehole
Gringaten yniformn fiux — recovery dafa, pumping 265
borehole
Grhngaten  uniform  flux - drowedown  dato, A00 £.013 f 538
abservation borehoe
Gangoaren  uniform Rgx -~ racovery eda, a7s 0.5 7535
abservation borehole

Table 8: Transmissivity estimate from constant rate and recovery tests
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Figure 22: Simufation of ohservation borehale drawdown dufe [Gringorlen's unlform
fiux, T = 300m2/day, § = $.013, fraciure bolf length = 535m]
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Figure 23: Simulation of observalion borehole | recovery data [Gringorten's uniform
fhux, 7= 375mifday, § = 0015, factore half length = §35mj

8.2.5 Recommended absiraction ond monitoring

The recommended abstraction rate & based on the interpreted aauifer
properfies, Conservative astimotes were used to simulate a Svyear drawdown
curve of 50m3h ond at $0 m¥h assuming o barrier boundary af 500m. The
simulaied dafo predicts Sm oang ém dr::lwdown gt fhe pumpmg rates

raspectwely at ‘i‘he end of 5 years c>f pumrz}mg "

AT o

UM In ccirrying Qui ?his simul-:}‘hon the borahole is aseumed ‘rc:. be
pumping continuously and no recharge to the aaquifer is assumed, This estimate
is comporaile to sustainable yield caiculatad from constant rate test pumping
data from a nearby borehole in the same acuifer,

Moniforing of water tevel, waler quality ond abshraction rates is strongly
recommended in the pumping borehole, Also, three other cbservation
horeholes are avallatie and it is recommended these boraholes be included for
waiter leve! monitering (Figure 1). The dato should be analysed af the end of
every yeor of production of it high drowdown (greater than 5 m) is recorded so
that the actual drawdown achleved can be compared 1o the simulated figureas,
Any increose n abstraction rate con be considered only on the basis of
monioring data analyses

Iri cddition rainfall and water quality is 1o be observed, Water guality could be
monifored by periodic sampling {once every six months) for inorganic andg
microbiglogical content.
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WATER SUPPLY TO OMEYA GOLF AND RESHMENTIAL ESTATE FROSM OAROR
DANK

Fheer Bz,

1. Your ketter doded 23 Apiil 2004 reganding supply of 3006-B5T 000 on’fa of waler o
ther enivisigried Orivayn Solf arvd Residentinl Fxtate from Oanolr Dam nefiors,

2. We veould (R 10 eonficrn tost 9 Ounob dam and present Canab waber sctoms
ourraidly ond in the tiesoesblo fufure heve sufficient spare capocity 1o supply
bk pebowitk of water by such development.  Tuily dows rot nply the the Szm
and echeine i the only of bept suurce of water supply o the soviseged
deeniopment. An opBication in B v wil owever ba conskkened.

4, Reganding the irigabon of M golf course, wa woudd Ike T snoowaga you 1y
nveadtiyue the foasibiity of nsing recychod wiste wilbse frein the residendial astees
For ihis pupose,

4. Suppty of wetar ta your profeck witl naquing & consideratile investrent n bulk waer
supply infrestruciure.  For this, NaotAeber would fave to undertaks & planning
Irvestigiation o delenmine the best bechmical mwl Soancial sohuion for suppying
el 6 youx developmesit.

3 Inordar ko be In e poskion i sk wih, such Iniestigation, % woudd be mecessary
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B, Tha conlect pereon st NanWatet for this projend is Mr. Hanping Deaws, Senior
Manuage: Planniog & Water Fesourcss, Tel, 081 71 2112, Fax 089 71 3801, email

b

7. We are Jooking Torward io warking tegether with you and e confident that our
rizketionighip throughont the project will be 2n amicable one,

Yiorirs faithiully

Faga ol i

1 PP e e a1



Long duration test pumping data interpretation & estimation of
sustainable yield, Auas View Golf Course

%t INTRODUCTION

Messrs Auas View Investment Trost cermied out an Environmental Impact Assessiiers (EIA)
including a hydrogenlogical study for the expleitation of groundwater resources for developing a golf
course in a part of Haigamas Farm, One of the recommendations of the ELA was to cany oot a long
duration pumping test on the borehole intended for use for production purpose. The logation of the
project area is shown in Figure 1,

A constant rate test was carried ont st a discharge rate of $1.5m™/h for a period of approximately 14
days while water level recovery was monitored for 44 days. Two observation boreholes at distance of
A7m and 1400m were monitored. Automatic pressore transducers with datg loggers were used to
manitar the water levels,

Mr A van der Walt of Avas View Investment Truss and project hydrogeologist Mr F Bochmuhl
appointed Namib Hydrosearch CC, Windhoek to carey out the interpretation of the test pumping data,

2 DATAINTERPRETATION

21 Aguifer conditions

The prodiction boreiiole and pilot boreholes were drilled into a faulted pale grey marble band hosted
in grauite gneiss that cutcrops on the northern part of the Heigamas Farm, The exposed patt of the
fanlt zone is about 56m wide and is merked by secondary silicification (chert and opaline silica),
Linesments coingiding with the fault location can be traced on aerial phiotos and satellite imagery and
the fauli is 2 large scale strocture,

The production borehole s positioned in the approximate centre of exposed the fault zone. [n the
productinn borehole water was first struck at about 61m below gronod level and several mare strikes
encountered to a depth of 150m. increasing the initial blow-out yield to more than 250m*h, The fault
Zomes ogn be traced along its length in an east-northenst direction for about 700m. The pilot bosehole
{ohservation borshole 1} monitored during the test is located 47m in the up dip direstion. A second
berehole (observation borehole 2} recorded no drawdown.

The locarion of the borehojes is shown in Figure 1.

Borehaole construclion detall Pumping borehole Obgevvation borehols (WW200683)
Depth 161lm 148m

Digpttito Water Strike (fractare zone) | Main woter stke i 61m o T50m | Main water strike of T2, 100m, 176m
Diapth to Best Witer Level 39.28m i3, 24m

Dirilling Driamcter F30mm

Takle 1: Bovehale information

2.2  Diagnostic plofs

The pumping snd observation borehole 1 data was plofted on diagnostic plots that allawed
identification of flow and aguifer characteristics nsing TPA sofiware, The main observations are
given belowr.

Aues Yiew lovestmet Toest, Box 40749, Windhaook Frank Boclmul, Box GRF9, Windhoeh:
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. Thelog time and linear drawdown plot showed
a. that the nature of the drawdown corve is similar In eatly time to that of the
observation borehole indicating that the fracture is conduetive,
b. that the late time drawdown data do not clearly define & steaight line and so radial
acting flow bas not developed,
¢. an almost horizontal slope of the deawdown curve indicating skin effect on the
purnping borehole and observation borehole,
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Figure T: Sesal-tog plot of time drawdown data of the pumping borebole dats (red sguares) and
ohaervation hovehole 1 data (green dots),

2. The log time - log drawdown plots (Fignre 2 and Figwre 3) defines an almost horizontal
drawdown curve at early time due to skin effect at the pumping borehole. The first log
derivative of the drawdown data of neithier boreholes show flatiening at Tate time as expected
when radian acting tlow becomes dominant,
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Figure 2: Lag-tog piot of tie puroping bevehole grawdown datn with the fivst devivative corve
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Figure 3: Lop-log plot of the chservation bovebole drawdown data with the first dexivative curve
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3. In the linear drawdovwn vs. square root of time plot, the pumping and observation borehole
data plot as straight lines with a poshilve intercept that has been used to estlmate the additional
drawdown due to skin effect following the method desczibed by Bardenhagen {1999). The
straight-line plots indicate linear fiow during early time. The total skin on the pumping
borehole is estimated as 1.2m and fracture skin onthe observation borehole is 0.2m,

o Taxl curve
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Figure 4:Disgnostic ploi squsre roof of time versus drowdawn, (red squares puimping borehole data
green circles ohseryaiion bovehole date)

4, The linear deawdown va. fourth root of time plot of observation borehsle | data shows the late
fime data plotting along a straight ling that pagses through the origin, The data indicates bi-

linear flaw during this period,
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¥igure 8: Fourtb root of time versus drawdow plot of ebservation borehale | drawdown data

The diagnostic plots show that radial acting flow regime is not developed even though the test was
condneted for 14 day and conventional techniques such as Theis and Jacchs solutions cannol be
applied to the data. As the data shows that the fault zone is highly conductive and early linear, bilinear
and transitional flow phases are only developed, Gringanten’s solution for single vertical fracture with
infinite conduetivity gnd fivite extond ¢an be used.

2 B

2.3  Agulfer parameter estimation

The Gringarten uniform fhux type cueve fitting 1o (and simulation of) drawdown and recovery data
gave aguifer parameters gs summarised in Table 2. The mean of the transmissivity values is
305mtday while the mesn storativity &5 0.014, Tha high storativity value is probably due to
karstificstion of the fauited warble band. The observation borehole parameters were estimated by
sinmlating the drawdown curves. The interpretation was done nsing TPA sofiware,

Az View Livestineid, Trugr, Box 40749, Windhnek Eronk Bockmali, Bex 6999, Windhok
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Method Transmoissivity Storaiivity £ fractore hatf
(i) Jengih (m)
Gringaten aniform fhux_-- deawdown date, prmping bozehole 283
Gringaten uniform s - recovery ding, pompiog bonchole 265
Gringaten wniform flux —drswdawn dats, cbservation horehale 300 0.013 F 535
Gringaten uoiform ux -~ recovery duta, observation borehole ars .015 /535
Table 2:Transmisshvity estivoate firom constant rate snd recovery tests
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Figure 8 Curve fitting -~ pumping borebole recovery deta - Gringarien’s uniform fivx
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Figure 9: Simulation of pemping borehole recovery date (Gringarten’s uniform flwe T 265m’/duy]

o Test carye:

5 im;

H
a Fendee deLe LI LY bl L LT £l [N N AR | Lo LLLL
108 - jlugd 10 104 10

tialng

Figure 18: Sinlation of observittion boreliole drawdown data [Griogarien’s wnifprn Moy, T =
300m*iday, § = 0013, fracture haif Tength = 535m]
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Figuwre 11: Simulztion of olservation borehole 1 recovery date [Gringarten’s vniform fux, T =
3750 iday, § = 0,015, Tracture balf length = 535m)
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3  RECOMMENDEDR ABSTRACTION AND MONITORING

The recommended absiraction rate is based on the interpreted agnifer pro?wﬁas. {Comservative
estimates were used 1o simulate a S-year drawdown curve at 50m’*/h and st 60 m°/h assuming & barrler
boundary at 500m. The simulated daia predicts Sm and 6m deawdown at ¢his pumping rates
reapectively at the end of 5 years of pumping. Currenily an ayailable drawdown of Sm is assumed and
the recommendsd pumping rate is therefore 50m™h (1,200m%day). In careying out this simalation the
borghole Is sssumed to be pomping continuously and ao recharge to the aquifer is assumed. This
estimate is comparable to susiinable yield calculated from constant rate test puraping data from a
nearby Borehole in the same aqguifer,

Monitoring of water level, waier quality and sbstraction rates is strongly recormnmended in the
pumping borghole. Also, three other observation borehioles are available and it 1s recommended these
boreholes be included for water level monitoring (Figure 1). The data should be analysed at the end of
every yvear of production or if high drawdown (grester then 5 m} is recorded so that the actual
drawdown achieved can be compared to the simulated figures. Any increase in abstraction rate can be
considered ooly on the basls of monitoring data analyses,

In addition rainfall and water quality is to be observed, Water quality conld be monitosed by periodic
sampling (onee every six months) for inorganie and microbiologies] content,
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Figure 12: Stmalsted drawdown for § yesrs pomping at S0mc {red dots) and 60m™/h (black line)
assuming T = 250w ey, 5 = 600, fracture halflength = 535m sud o beecder bowrdary st $00m,

Aups Vizw Investnent Trogh, Bo 40749, Windhosl: Froed: Bociunahl, Box 6999, Winloek
& Mol Hvdrovearch, Box 71346, Windhogk
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12 May 2009

The Enving Dynamics

intestational Develupment Cohsuliancy
FGh. Box 20837

WINDHOEK

Atin.: Me Stephinie von Zyt
Eigar Mrs Van 2y,
AUAS VIEW DEVELOPRENT - HELMINTH SGGS 1N FINAL EFFLUIENT

Your lethar of 11 May 2009 gquestioning the possitle heaith hazard Bvat helminth sgas in finsl
atfiuent from sewane trestvent plants pose, especially i the effluent is reused for golf green,
refacs. We haraby wish to answer this concare as Hbows:

¥ ong wishes % rause the final efluent of an advinces sewage estment wivks (sucl as o
iickiing filer system) far icigation of golf greens, one would apply relatively simpls wnd ot
wary expensive posiireatmemt processes o gnsue that these aggs arg empved mctior
iymctivatsd before the water is drigated ontd the flelds. Proper keatment for ramoval whelor
mactivation of these eggs includes:

» S fitradion o remove fine susponded solids;

o UV diginfiection to dismupt oell materal;

v QMG [= granida actvatid carbon) Rtration for organins memoval;

¥ Fing) isinfaction by chisdnation 1o ensure fesidusl dlsinfection capecity in &l

digtaibution pipslines (1o e preans),

The slxove treatment wil ensure that the Imigation watar will not pose & health hiszand, evan If
it comes accidentally info contact with hurbang,

Troust you will find this acceptable,

Yours faithfulty
for Agua Services & Enginecring (Ply).Lid
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