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INTRODUCTION AND BACKGROUND

Almenta 46 (Pty) Ltd is mainly involved in property development and is also partners in construction
companies. According to the applicant, the general monopoly of quartzite owned mines in Port
Elizabeth caused price spiking to over 50% at certain quarries (10% in January and 10% in June
consecutively from March 2007 until August 2009), resulting in higher building and construction
costs. Contracts between the building companies and home owners was signed before the sudden
rise in construction material, which is causing the construction companies to have under quote and
budget for projects. This further resulted in building companies to close down, lose contracts, or even
being sued for breached of contract.

In order to circumvent these problems and provide fair competition with the aim to stabilize price
control over construction material, the applicant has made a decision to develop their own hard rock
mining concern. The applicant has tasked SESto submit the application and assist him with the
negotiations with the property owner for use of the property and consultation with abutting
landowners that will be affected through haulage of material on their properties.

Since the applicant does not have all the earthmoving machinery available for the mmmg, he
subsequently appointed Mawethu Civils (Pty) Ltd as contractor to provide plant hire equipment.
Mawethu Civils (Pty) Ltd also offered to purchase most of the material from the company since their
main line of business is construction, thus providing a confirmed and certain market for the proposed
concern.

Currently Mawethu Civils (Pty) Ltd requires on average between 5 000- 10 000 cubic meters of
quartzite per month as calculated on the purchasing of material from other running concerns.
Almenta 46 would be in a position to provide approximately 150 000 cubic meters of quartzite thus
the area will be mined out within 12-20 months, depending on the market. The applicant is in the
process of applying for a mining right within the next year. For the meantime, the applicant wishes to
start mining only on a permit area to establish a known name for the outside market.
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PERSONAL PARTICULARS OF THE APPLICANT

APPLICANT AND RESPONSIBLE PERSON AND MINE MANAGER

Deon Jansen van Rensburg

POBox 2965

North End

Port Elizabeth

6000

SURFACE OWNER

The Nelson Mandela Bay Municipality

TITLE DEED DESCRIPTION

ID750430 5128 088

Tel no. 041484 6740

Cell no 076 781 3499

Fax: 086 579 6792

Erf 1362 Bloemendal T4221/1982

LAND DESCRIPTION / INFORMATION
,

REGIONAL SETTING

The proposed quarry is located on Erf 1362, Bloemendal approximately 11 km north-west from Port
Elizabeth city centre and is under control of the Nelson Mandela Bay Municipality. The Mission Road
Road lies about 1.3 km to the east of the property and access to the haul road is from this road. The
residential areas of Port Elizabeth Municipality namely Greenbushes are approximately 2, 5 km to the
south of the site. Abutting the proposed site is an existing hard rock quarry, owned by Afrimat. To the

51Page @Stellenryck Environmental Solutions



north and east, the Erf 1362, Bloemendal adjoins undisturbed land currently under application by the
Municipality to proclaim this area as the Van Der Kemps Kloof Reserve.

SURFACE INFRASTRUCTURE

SURROUNDING AREAS

The area is surrounded by Municipal land but to the south of the propose area, Afrimat Quarries are

operating and to the south-east, Denver Quarry Properties have an approved area set out to be

developed into a Light Industrial Park. The Greenbushes Low cost housing residential area are

situated south of the site.

Figure 1: Mining area and surrounds
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MINE

Access to the site will be via the existing gravel road that leads from Mission Road. A haul road will be

constructed that will leads from the gravel road to the mine site, but will be about 200 m long. The
property will be fenced and a gate put in place to secure the site. If water is required for

rehabilitation purposes it will be bought from the Municipality and brought to site via a mobile water

cart. No labour accommodation or campsite will be established on site.

No fixed infrastructure on site will be erected but two mobile screens, powered by a generator will

be on site as well as a mobile crusher. A chemical toilet will be positioned at the mine area to prevent

the surrounds being used for ablutions. The material will be screened and crushed and carted to the

markets. All vehicles will be parked overnight at the designated stockpile area or at the off site

workshop.

I PRESENCE OF SERVITUDES

There are no servitudes registered in the proposed quarry area.

EXISTING LAND USES THAT IMPACT ON THE ENVIRONMENT IN/OUTSIDE THE PROPOSED MINING

AREA

•

•

•

•

•

Residences in low cost housing area causing limited visual interference and loss of aesthetic

value.

Extensive transformation of land through grazing causing low-medium loss of terrestrial

ecological integrity.

Mission Road that carries low traffic volumes causing increased air pollution and noise levels .

Extensive spread of alien vegetation next to the proposed mining area and surrounds causing

extensive degradation of ecosystems.

Extensive transformation from surrounding perimeters due to current and previous quarrying .
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The immediate surrounds of the mining area are still in tact and the mining area is still undisturbed

and still has an intact ecological system. Areas further to the south of the site have been severely

transformed and alien vegetation has starting infesting undisturbed areas.

Through the proposed mining process, the applicant will ensure that the affected land is rehabilitated

properly and restored close to the same quality than the pre-mining status. The mine area will be

limited to 1,5 Ha.

NAME OF THE RIVER CATCHMENT IN WHICH THE QUARRY IS SITUATED.

The development site falls within the Swartkops River catchment. The Swartkops River catchment

area is 1555km2• The river system consists of two main (Elands and Kwazunga) and two subsidiary

tributaries. The Elands River has two main tributaries, the Sand River in the north and the Bulk River

further south, both originating in the Elandsberg.

One of the problems highlighted in the IFR report (2001) is the high sediment production in the

catchment as a whole. In large part of the Elands River catchment there has apparently been a

decrease in the depths of pools due to sedimentation. Several land use changes in the catchment

could have contributed to increased sediment yields. The two dams in the Bulk Rivier and the Sand

Rivier would have altered the flow regime and reduced the water volume of the river. The entire

catchment has been infested with black wattle and pine plantations, which reduces the runoff while

extensive cultivation of the hill slopes in the upper Elands catchment could have contributed to the
aeolian sedimentation. In the KwaZung the Groendal Dam has only a small bottom release gate

restricting flow. Extensive cultivation and urban development in the entire catchment would have

contributed to sediment production.
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Figure 2: The Swartkops River Catchment

I

Figure 3: Primary Catchment runoff
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The Swartkops River catchment area receives between 150-278 xlOs m2 mean annual runoff.

I ZONING

Current zoning is still agriculture and since mining is seen to be a temporary change of land use, no

application for change of land use in terms of LUPO is required. In this regard, the repealed Minerals

Act 50 of 1991 and the current MPRDA 28 of 2002 has replaced the provisions of the Physical

Planning Act.

PROJECT DESCRIPTION

The proposed quarry will be a private concern licensed by the Department of Minerals and Energy.

Quartzite would be extracted by means of excavator to a depth of approximately 10m. Mining will

commence as per mine development plan and will be executed in 4 phases. Material will be crushed

and carted directly to markets.

I MINERAL DEPOSIT & MINE PRODUCT

Quartzite sandstone

I ESTIMATE RESERVES

The potential of 150 000 cubic meters of quartzite would be extracted with an average production
rate of approximately between 5 000 - 10 000 cubic meters (loose) per month, over a period of
approximately 12-20 months.

PROSPECTING/ALTERNATIVES

Property owners in the area have mined abutting areas extensively in the past and currently under
both the Minerals Act 50 of 1991 and now the MPRDA 28 of 2002. Material from the area was
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extensively used in the constructing industry throughout the NMBM for the construction of the
businesses, housing complexes, roads, Coega Harbour, Coega IDZ, the 2010 stadium, etc and should,
from a quality point of view, meet building specifications.

MINING METHODOLOGY

The road to the proposed quarry is an existing, approved access road and in fairly good shape and
links up with Mission Road. Since the road might be affected by rainfall, it will be upgraded on a
regular basis with red gravel obtained from a legal source. Where necessary it will be protected
against erosion by means of cross and mitre drains. Access to the site will be controlled by means of

property fences and gates.

Potable water will be obtained from the Municipality and brought to site daily. The workforce would
not reside on the mine, but will commute to work every day. Due to the anticipated fairly small
workforce involved, no waste disposal site is required. A container with a lid would be plac\!d near
easy accessible areas on the mining area for the storage of household waste. No sewage plant would
be required; a chemical toilet will be provided at the entrance to the mine area.

A dust suppression system will be used to lower dust levels at the crushing plant. Water for this
purpose could be trucked in to feed a raised water tank and connected reticulation system and
sources of dust will be addressed. Newly rehabilitated areas will also be irrigated when necessary. In
addition, topsoil stockpiles will be covered with vegetation or shade cloth when circumstances

dictate.

No maintenance yard will be established since all vehicles will be maintained off site at the
contractor's workshop. The proposed operation would be continuous and working hours will be from
7.30 am to 5 pm five days a week with cessation of activities at 1 pm on Saturdays if market demand
requires mining over the weekend.

An average production rate of approximately between 5 000 - 10000 cubic meters (loose) per month
is anticipated over a period of approximately 12-20 months.

Through blasting, the material will be loosen and loaded onto front-end loaders where it will be

carted to the mobile crusher. Mining will commence on the eastern perimeter and then progressively

be lowered into the hill in a westerly direction. Initial development will entail cutting into the eastern

face and establishing the first platform of approximately 10m wide. A face of 5 m high will be created
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and the second platform will be similarly established of 10 m wide. A second face of 5 m high will be

created. The horizontal platforms of the benches will not be less then 10 m wide to ensure sufficient

space for the profiling of the benches to reach a 1:2 gradient and retain a horizontal width of no less
than 5 m. This will be sufficient to act as an energy breaker for water runoff and stabilize the slopes

of the benches. Once the following bench is established, the previous bench will be covered with the

topsoil that was removed and it will be re-vegetated with the prescribed seed mix. This scenario will

repeat for the development of the following benches. Mining will result in a box cut in the hill.

The total mine area comprises about 1.5 Ha and the average depth of the mine would be

approximately 10 meters. The potential 150 000 cubic meters of quartzite sandstone wquld be
extracted with the aid of frontend loader and dumper trucks. After extraction, material will be

screened, crushed and carted directly to the relevant markets. Only a small stockpile will be created

within the excavation. All extracted material would be utilized and no residue would be generated.

As mining progresses and the disturbed area become larger, water runoff will increase from the

edges, which could result in erosion and increasing the silt load of runoff. To curb this problem, the

drainage pattern of the study area will be slightly altered by diverting upslope runoff with a berm to

the water course (drainage line) to the north and south of the mining site, to prevent clean water

from becoming contaminated and impact on the unstable production faces. This berm will require

maintenance over the medium term until disturbed areas has regained its stability and thereafter it

can be removed to facilitate normal surface drainage.
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Figure 4: Bench development: Bench development will start at Step 1, cutting into the face and

creating a S m high face. Step 2 will entail profiling the bench to create a 1:2 gradient. Step 3 will be

the final profile at closure.

Topsoil stockpiles will be cleared in a south-northerly direction ahead of each bench and stored on
the northerly boundary of each bench. Topsoil will be used to rehabilitate the mined bench will

proceeding unto the next bench.

Once the mining right is obtained mining will extend further to the west. However mining will be

restricted to abovementioned mining method for the duration of the mining permit period. Once a

bench is established and the development continues towards the next bench, the previous bench will

be profiled and rehabilitated. This will facilitate concurrent rehabilitation.
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Figure 5: Schematic diagram of stripping the topsoil.

Alien vegetation is plentiful in the surrounding area of the mining site and for the time being will not

be removed, since it serves as a visual barrier.
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The topsoil is fairly limited and consists mainly of a mix of gravel and clay material. It will be stored on
the inside of each phase, as indicated above.

The proposed development will foster increased runoff and silt transport rates, therefore proper

erosion and storm water control measures must be implemented and managed, only then"can an

effective rehabilitation process be anticipated. Once the material is extracted, the quarry area will

resemble a box-cut excavation in the landscape, but will be useable for agriculture. Upgrading of the

soil and seeding program would follow suit.

Potable water would be obtained from the property owner or brought to site daily. The workforce
would not reside on the mine, but will commute to work every day.
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The proposed operation would be continuous and working hours will be from 7 am to 5 pm five days
a week with cessation of activities at 1 pm on Saturdays if market demand require.

I MINERAL PROCESSING

The mobile jaw crushing plant will consists of a feeder, belt conveyor and vibrating screen into the

jaw crusher. The crushed and screened material is stockpiled in the allocated area. Materials from

the stockpiles will be loaded with front-end loaders on tipper trucks and transported to the relevant
markets. The crusher will be moved off site when blasting occurs and moved back to si~e after

blasting to process the minerals.

PLANNED PRODUCTION RATE AND PLANNED LIFE OF MINE

A conservative initial production rate of approximately between 5 000 - 10 000 cubic meters (loose)
per month is anticipated over a period of approximately 12-20 months.

I CONSTRUCTION PHASE

The only construction activities involved will be the removal of a limited amount of topsoil and
vegetation, which will be stored on the perimeter of each phase and the construction of the access
road.

The existing gravel access road will be initially upgraded with gravel obtained from the abutting
mining operation, thereafter it will be maintained by material obtained from the proposed quarry.
limited noise pollution will be applicable but would compare to that generated on abutting mining
area. Dust generation from topsoil stockpiles will be high considering the type of material which is
prone to wind blow dust, thus a water sprinkle system would need to be erected.

In order to establish a proper grass cover and to uphold safety requirements the perimeter fences
will be erected and maintained in conjunction with the property owner to a proper standard. No
office infrastructure will be established in the mining area.
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No hydrocarbon storage facilities will be constructed on the property. Waste disposal will be through
depositing waste in strategically positioned containers fitted with scavenger proof lids and will be
removed by the contractor at a regular basis. No Eskom and Telkom service points are required.

TECHNICAL COMPETENCY

Mawethu Civils (Pty) Ltd has been operating in the local civil engineering and plant hire sector for
almost 10 years, but founder of Mawethu Plant has been in the construction and earth moving
business for almost 20 years. The employees that will work on the mining site are fully trained and
experienced machine and screen operators that will be able to conduct mining in a healthy, safe and
an environmentally friendly manner. Blasting will be done by Allan Whithers who is well qualified. A
letter of appointment and a copy of the blasting certificate will be provided to the DME upon
approval of the application.

Mawethu Plant (Pty) Ltd will provide the following assistance to develop the hard rock quarry:

• 2 x 250 Komatsu loaders
• 1 x pcno Komatsu excavator and 1 x PC330 Komatcu excavator
• 10 x Mercedes Benz 26/28 10m3 tipper trucks
• 2 x Mercedes Benz Semi-trailor trippers
• 2 x Powerstar Water carts
• 5 x Case 965 Digger loaders
• 1 x Komatsu D61 Bull dozer
• Service Vehicles - Machines will be services at the off site workshop

Currently Almenta is sourcing out the best contractors to hire from or purchase the mobile crusher.
ELB Equipment limited and Triamic Plant Sales provided detailed invoices for Almenta. Almenta will
either buy or hire a mobile crusher from one of these two companies upon approval of the
application. Proof of sale or hire contract will be forwarded to the DME once the application has been
approved.

In order to address environmental matters and demarcating the mine area, the applicant appointed
Stellenryck Environmental Solutions to compile the EMP and John Victor Surveys to perform the
required survey plans. Through the EMP and continued assistance to the applicant, the site will be
developed in a sustainable manner.
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ECONOMIC SUSTAINABILITY AND FINANCIAL COMPETENCY

Madiba Bay Concrete and Mawethu Civils (Pty) Ltd has indicated that most of the material will be
purchased by them for residential development sites, road construction, etc mainly in Port Elizabeth
and Uitenhage, but not excluding the broader part of the Eastern Cape. Red gravel will be used for
road construction and housing construction. Should the permit be granted, the applicants market is
secure with contract from Madiba Bay Concrete and Mawethu Civils, but will expand even more by
supplying to other building contractors.

An amount of R120 000 will be made available to cover initial rehabilitation costs.

Considering the profitability of the project the Department of Minerals and Energy would therefore

not be at risk in terms of outstanding rehabilitation, provided that the proposed rehabilitation and

financial guarantee schedule is followed. The implementation of the latter will require additional

funding and the necessary provisions will be made for that on development of ensuing phases.

The proposed concern has limited Health and Safety considerations and finances available are more

than adequate to cover any such costs.

The applicant will provide the finances to develop the proposed mining site. The applicant's
company is a multi million business and is involved with numerous large contracts within the

Metropole, hence the project poses no risk to the DME.

ENVIRONMENTAL COMPETENCY

It is important that the applicant disposes of adequate environmental knowledge to ensure that an
environmentally friendly concern is established that complies with current legislation and poses
limited post closure impacts. The proposed concern will require good housekeeping, which will be

within reach of the applicant's abilities since he will be on site on a daily basis. Mr Jans!!n Van

Rensburg is appointed mine manager and although he is new to the mining industry, he has worked

previously with many housing schemes and is very familiar with the environmental regulations and

standards. He has knowledge in dealing with soil and water related matters and therefore knows how
to deal with environmental impacts and how to prevent them. Since the applicant is conversant with
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environmental regulations, he understands the importance of following an approved Environmental

Management Plan.

Re-vegetation of disturbed areas will be easily achieved by seeding the area, a practice, which is

understood by the applicant. If needed an environmental control officer will be appointed to assist in

the environmental management and rehabilitation of the site. Visual and social impacts will be

addressed through the rehabilitation of the site and curbing noise generation.

In conclusion the environmental impacts associated with the proposed mining concern is restricted

to limited silt transport, erosion on slopes, visual impact, dust, loss of vegetation cover, loss of soil
fertility and limited social impact in terms of hauling material on public roads. All of these fall within

the scope of the applicant's capabilities.

Since the concern will have a good product turnover, the rehabilitation fund can be managed

properly and the applicant will be able to effect the amendment of the guarantee as required by the

MPRDA, which in turn will reduce the environmental risk.

Through the conditions of this EMP, the applicant will ensure that the important environmental

considerations applicable to this particular mining site are executed. The applicant will also submit a

bi-annual performance assessment reports reflecting on his ability to manage the environment.

Should it be required an ECOwill be appointed to oversee the project

JOB CREATION

The proposed mining concern will created at least three new job opportunities without including

downstream employment in terms of hauling of material and construction activities. Casual labour

opportunities will be created during the re-vegetation stages. The current unemployment rates for

the NMBM is currently better due to increased development activities but still ranges between 30 %

and 3S%, therefore every job opportunity created, is important.
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Furthermore, this mining concern will provide fair competition with the aim to stabilize price control
over construction material in the Port Elizabeth area. This will definitely benefit other trade industries
and eventually the consumers.

REGIONAL CLIMATE

Climatic conditions such as temperature, rainfall and wind velocity influence for example plant

growth, erosion levels of disturbed areas, dust generation and air pollution levels as well as social

impact in terms of quality of life. Climatic conditions can therefore influence the significance of

impacts caused by developments such as mines. It is therefore important to understand the role

thereof when determining the impacts of a specific development and the remedial measures that

need to be implemented.

The study site falls into the Southern Temperate Climatic Zone and can therefore be considered mild

with strong winds and occasional periods of high humidity during the high summer months.

RAINFALL

The Eastern Cape Province experiences a bimodal rainfall pattern with pronounced wet seasons

coinciding with spring and autumn. These rain periods are frequently associated with northeasterly

winds. Spring rains may also be associated with the passage of cold fronts drifting in from the west.

Thunderstorm activity is common along the coast in late summer and autumn and result in intense
cycles of rain and wind. This is illustrated by the fact that the maximum rainfall recorded in a 24h
period for any month is almost double the monthly average. Dry periods are coinciding with

midsummer and mid winter. The average annual rainfall for the Province is approximately 873mm.

The area falls within rainfall area T3L and receives between 700-800mm per annum and precipitation

is mostly restricted to the autumn and spring, which will stimulate plant growth and reduce dust

generation to some extent. Hail, frost or snow is not common phenomena in this area. The highest
monthly historic rainfall occurred in July 1983, when 197mm of rain was experienced. The highest

24-hour historic rainfall occurred on 1 September 1968, when 149mm of rain was experienced-.
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Figure 7: Mean Annual Precipitation

TEMPERATURE

The area experiences warm to hot summers with maximum temperatures in February and minimum
temperatures July. Hot north-westerly berg winds may occur in winter and may last for a few days,
usually preceding cold fronts. The area falls within evaporation zone M20A and annual evaporation of
the area totals approximately 1500-1600mm with the highest evaporation rates associated with the
summer months resulting in a negative water balance. In this area, chemical weathering dominates
over mechanical weathering and the Weinert's climatic N number is 3.
Groendal Dam

Main Rainfall (mm) Min .C Max .C
Month
January 57 17 23
February 44 17 23
March 68 16 22
April 67 14 21
May 37 13 20
June 31 11 19
July 33 10 18
August 54 11 18

September 52 12 18
October 52 13 19
November 59 14 20
December 45 17 22
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Number of days with (Uitenhage 1961-1990)

Fog Hail Thunderstorms

January 0,4 1 1

February 0,7 0,1 2,4

March 2 a 1,6

April 2 0,1 1

May 2,5 a 0,7

June 1,4 a 0,5

July 2,2 a 0,3

August 1,5 a 0,1

September 0,8 0,1 0,7

October 0,2 0,4 1,1

November 0,4 a 1,2

December 0,4 a 1,2
.

Annual Average 14 1 12
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Figure 8: Mean Annual Evaporation

WIND REGIMES

The prevailing wind directions are predominantly west and south-east but with significant easterly
and south-easterly components during the summer months. Strong winds above 5m/s occur in more
than 30% of the year with calms approximately 20% of the year. The calms are mostly restricted to
the summer months and then well to nighttime. The average wind speeds are moderate with 50% of
the winds reaching speeds between 1.5-5.5m/s. The calms can for example result in the
concentration of dust near ground level at night.
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PRE-MINING ENVIRONMENT, ENVIRONMENTAL IMPACT ASS SSMENT & MANAGEMENT PLAN

ENVIRONMENTAL IMPACT ASSESSMENT

The impacts of the proposed quarry on environmental parameters are assessed in this section in

accordance with the criteria of the Minerals and Petroleum Resource Development Act 28 of 2002

and section 21, 22 and 26 of the Environmental Conservation Act. It should be noted that all the

impacts have already been experienced in the past since mining was prevalent on the property for

more than ten years. The process will highlight the impacts and emphasized the importance of

remedial measures over the short term as well as post extraction. Impacts were assessed according

to the criteria listed below:

Extent

Duration

Intensity

Whether the impact will occurs on a scale limited to the immediate site of the

proposed activity, local area and immediate communities and settlements, sub-

regional (municipal), regional (provincial) or national scale

Whether the time span of the impact will be short term (0-5 years), medium term (5-

15 years), long term (in excess of 15 years) or permanent where natural processes or

mitigation processes cannot eliminate the impacts.

(Magnitude) Whether the size of the impact is low, medium, high or negligible.

Probability The probability of the impact actual occurring as either unlikely, probable, likely or
definite

These criteria are evaluated in terms of

• Significance (Insignificant-Iow-moderate-high)

• Status (positive-negative-neutral)
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• Confidence (based on academic information, specialist knowledge, site evaluations, applicants

approach)

The significance of the impact on the parameters of the affected environment is rated as:

Low Significance

Moderate Significance

High Significance

The project will not cause any major adverse or beneficial changes to

the biophysical, social or economic environment. Impacts experienced

will abate almost immediately after cessation of activities and the
biophysical, social or economic system should recover and return more

or less to the natural state. No expensive mitigating measures, will be

needed to address any of these impacts. Ecological functions will

continue undisturbed and no complaints from Interested and Affected

Parties (I&APs) are anticipated. No rare and endangered species or

sensitive areas exist in the area.

The project will induce moderate short to medium term changes to the

biophysical, social or economic environment. The impact would be

induced outside the development area and also possibly on a sub-

regional level. Over the medium term the impacts could fade away but

the implementation of mitigation measures are normally required to

eliminate these impacts. The impacts would be experienced for some
time after cessation of activities but would not affect the biophysical,

social or economic environment severely. With mitigation the

biophysical, social or economic system should recover but the return to
the natural state would be very slow and in some instances may not be

achieved. I&APs might express some concerns and complaints may be
received on an ad hoc basis. Rare and endangered species or sensitive

areas may exist in the area and could be marginally affected.

The project will induce extensive long-term changes to the biophysical,

social or economic environment. The impact would be induced outside

the development area and also possibly on a regional to national level.

The possibility of secondary impacts arising from the project js high.
Over the long term the impacts could fade away but the

implementation of expensive mitigation measures are normally

required to eliminate or mitigate these impacts. These impacts would
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be experienced after cessation of activities and could affect the

biophysical, social or economic environment severely. With mitigation

the biophysical, social or economic system could possibly recover but

the return to the natural state would be or normally not be achieved.
Ecological functions will be permanent disturbed and major complaints

from Interested and Affected Parties (I&APs) could be expected. Rare

and endangered species or sensitive areas exist in the area might be

critically affected.

Should the impact assessment as a minimum reflect 2-3 impacts of high significance and 2-3 impacts

of moderate significance the project shall be viewed as a potentially flawed and continuation of the

project should be seriously reconsidered or special engineering or biophysical/social intervention

must be implemented.

TOPOGRAPHY

Morphology or the Topography of an area can be described as the form and structure of the
landscape. The structure is given by the underlying geology, and the form is given by erosion factors
such as the rivers cutting through the geology to form valleys, or the wind eroding the tops of the
mountains and filling in the valleys to form rolling hills and plains. The Eastern Cape is known for its
parallel hills and incised rivers.

The development site falls in an area classified as Hills and Lowlands. At the site the region is
characterised by a hilly terrace. The highest point at 20S metres above mean sea level occurs in the
west (on top of the hill) of the study area, with the lowest point in the west at about 195 metres
above mean sea level. A well defined valley runs to the further west and immediate east of the site
and a fairly well defined valley to the south and north.

The study area is undisturbance. The impact on the topography of this development is rated
therefore moderate, considering the nature of the development; change to the topography is
expected.

The proposed mining contemplates a box cut into the hill. Mining would cause a bench structure into

the hill with a slope gradient of 1:2. This area of land is mostly covered with grass vegetation,
succulents, and fynbos species. Mining into the hill and clearing of vegetation would be noticeable,
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but with profiling and rehabilitation after mining; it would be lessened. With the necessary mitigation

and the correct mining approach, the visual disturbance expected, could be effectively mitigated.

Changing the topography would not change run-off patterns.
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Figure 9: Topography of general area of the mining site

.
The placement of permanent infrastructure within the mining area would not be permissible and
from this perspective, no impact on the topography will take place. Since the proposed access roads
will cause the minimum disturbance on the site; no additional visible changes to the landform is

expected.

Since the site is located away from major residential areas and tourist routes and will not be visible

from any residential area or major road. With the proposed mitigation anticipated visual disturbance

could be reduced extensively. However, erosion on the slopes could cause a severe impact on the

topography if the benches are not stabilized.

Currently the land, (although undisturbed) is situated on an erf which borders and existing-mining

operation property. This portion of land already displays disturbed land because of mining and the
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mainly alien tree. There are no prominent environmental features in the immediate surroundings. It

is clear that although the immediate surrounds of the site is still undisturbed, the general

surrounding area has been severely impacted on. This site is positioned in a disturbed/developed

area. The topography of the mining area will be irreversibly altered since a large portion of the hill

will be permanently removed and slope angles will also be permanently altered, but with infill

planting it could display a rougher texture, which would fit in with the undisturbed surrounding
environment. The number of developments and low cost housing residences and other structures on

the surrounding land had to some extent, affected the topographical appearance of the greater area.

Considering the nature of the mining process envisaged, no unacceptable changes to the area are

expected, should the necessary precautionary measures contained in this document be

implemented. The impact on topography is considered of moderate significance, but considering the

small area to be affected reduces the intensity of the impact to low. Should the necessary

precautionary measures contained in this document be implemented the impact at closure would be

reduced. The quarry must be permanently closed.

Impact on the topography.
OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Site Specific Local Site Specific
Duration Permanent Permanent Permanent
Intensity Low Low Low
Probability Definite Definite Definite
Significance Moderate Low - moderate Low
Status Negative Negative Negative
Confidence High High High

REMEDIAL MEASURES

• The impact on the topography of worked out areas will be remedied by means of profiling and

stabilizing production faces.

• Mining shall not progress beyond the approved mine area.

• Establish 2 benches of not less than 10 m wide and 5 m high.

• The production faces to be profiled to a minimum slope of 1:2 in such a way that sharp angles are

prevented but that flowing curves are formed instead that blend with the surrounding landscape.
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• Any boulders that the quarry generates must be stockpiled and once a particular bench has been
completed it must be stacked at the back of the bench, compacted, top dressed and vegetilted.

• Each bench shall be fully profiled within 30 days after mining in a particular bench ceased and will

be fully vegetated within 9 months.

• No areas outside the authorized mine area will be disturbed.

• A photographic record must be kept and complemented six monthly and must accompany the

six-monthly performance assessment report.

• No stockpiles shall remain at closure.

• Stockpiles will be kept as small as possible and must be inside the mine area.

• The post rehabilitation topography will result in a depression on the hill with a gentle overland

flow.

• The post rehabilitation topography will result in the same overland flow as before mining.

• All mobile infrastructures shall be removed at closure.

GEOLOGY

In general the site falls in an area which is underlined with Arenite. More specifically, according to the
1:250 000 Geological Map (3324 Port Elizabeth) published by the Geological Survey of South Africa,
the site under investigation is underlain entirely by quarzitic sandstone of the Peninsula Formation.
Rock in the region dips fairly steeply towards the far north. The bedrock profile has, howeve.r, been
flattens and terraced during the Miocene, by marine action.

The Peninsula Formation forms part of the Table Mountain Group, of the Cape Supergroup, and
comprises quarzitic sandstone with minor conglomerate and shale. This formation has a thickness of
up to 2 700 metres in the Eastern Cape Province, and is regarded as the basal unit of the Cape
Supergroup in this region. Extensive tectonic deformation of the quarzitic sandstone has resulted in
weaker fault and thrust zones, which encourage the formation of joint-controlled valleys and gorges.

Previous mining activities have already permanently impacted the geology further south of the site,
but at this site itself, the geology is still intact. Considering the nature of the development the impact
is unavoidable. Considering the limited nature of the mining process and the low-key activity
envisaged a relative small amount of material would be permanently removed hence the impact on
the geology is permanent. The material does not constitute a strategic mineral and the site a geo-site
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therefore the impact is rated as low.

(

Development site

Figure 10: Geology of the area

Impact on geology
OPERATIONAL OPERATIONAL ClOSURE
(no mitigation) (with mitigation)

Extent local Site Specific Site Specific
Duration long Term long Term long Term
Intensity low low low
Probability Definite Definite Definite
Significance low low low
Status Negative Negative Negative
Confidence High High High

REMEDIAL MEASURES

• The minimum working area for an efficient and effective operation should be utilized and.
demarcated prior to the start of mining activities and the excavator operator must be informed in

this regard.

• No mining will be undertaken in areas where reserves have not been adequately proved in order

to avoid unnecessary/wasteful mining.

• No activities will be permitted outside the approved mine area and demarcated phase.
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• All oversize stones will be returned to the excavation or used in profiling the production faces. In

such case this material will be neatly stacked, covered with overburden and/or gravel and topsoil,

compacted and vegetated.

• Quarry development will take place with final rehabilitation objectives in mind.

SOILS

Soil is a complex mixture of eroded rock, mineral nutrients, decaying organic matter, water, air and
billions of organisms, most of them microscopic decomposers. Soil forms when life-forms decay,
when solid rock weathers and crumbles, and when sediments are deposited by erosion.

Mature soils are arranged in a series of zones called soil horizons, each with a distinct texture and
composition that vary in different types of soils. A cross-sectional view of the horizon in a soil is called
a "soil profile". Most mature soils have at least three horizons.

Colour indicates a lot about how useful a soil is for growing crops. For example, dark brown or black
topsoil is nitrogen rich and high in organic matter. Grey, bright yellow or red topsoil's are low in
organic matter and will need enrichment to support most crops.

The average size of the spaces or pores in a soil determines soil permeability, i.e. the rate at which
water and air move from upper to lower soil layers. Soil permeability is also influenced ,by soil
structure: how soil particles are organized and clumped together. Soils vary in their contents of clay
(very fine particles), silt (fine particles), sand (medium size particles), and gravel (course to very
course particles). The proportion of the different sizes and types of mineral particles determines the
soil texture. Loam soils which are comprised of roughly equal mixtures of clay, sand silt and humus,
are the best soils for growing most crops.

Calcarious soils are those that contain free calcium carbonate and can also be regarded as alkaline
soils. The term "dystrophic" refers to an imbalance in nutrients. Dystrophic soils are therefore soils
that are rich in humus, giving them a brown colour. They have variable amounts of nutrients and are
sometimes depleted of oxygen owing to the high concentration of humus. The term "leaching" refers
to a process whereby various soil components are dissolved by water moving through the upper
layers, carrying the dissolved material to lower layers. Highly leached soils are those where most of
the nutrients, etc. have been leached from the upper layers.
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SOIL PROPERTIES

Topsoil is a very precious, non-renewable resource with high conservation importance and is

necessary for the effective rehabilitation of disturbances caused by development. The potential of

soils to rehabilitate is defined by its depth, structure, texture, and sequence of soil horizons. It is

therefore essential that where it occurs it be preserved and protected and if necessary obtained from

outside sources to effect proper rehabilitation of disturbed areas.

The topsoil in this mining area is very limited, about 100 - 200 mm deep. The topsoil will be removed
prior to mining and stockpiled in the mining area to be reinstated as mining progresses as per the
mine plan. Incorrect stockpiling thereof will most definitely cause its physical properties to
deteriorate and the soil will become sterile due to compaction, loss of nutrients, texture and
structure and decline in biological activity. To preserve the soil fertility; it will be important to fertilize
topsoil and if possible irrigate it as soon as possible after it is stockpiled.

Figure 11: Soil at the site - outcrop clearly on the surface of the site.

31 I P age @Stellenryck Environmental Solutions



••••tltf':lI """"""

1- _ ..--._. - .•.
I ~..- ,-
1-"- (-

Figure 12: Soil of the area
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Figure 13: Soil Depth

OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Local Site Specific Site Specific
Duration Medium Term Short Term Short Term

Intensity Low Low Low
Probability Definite Likely Possible
Significance Moderate Low-Moderate Low
Status Negative Negative Negative

Confidence High High High

Impact on soil properties
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SOIL EROSION

Soil erosion is a natural process, which, without disturbance, would balance itself with the formation

of new soil. Any development that destroys the natural protective canopy of vegetation speeds up

the process of soil erosion. Soil properties determine the erodibility of soils and their ability to

support vegetation and this need be understood in assessing the potential for erosion and the

suitability for rehabilitation. Soils susceptible to water erosion are normally silty, are weakly

structured, have low organic contents and have poor internal drainage.

The erodibility index is determined by combining the effects of slope and soil type, rainfall intensity

and land use. These aspects are represented by terrain morphology (soil and slope), mean annual

rainfall and broad land use patterns.

In the undisturbed/natural state the top layer of soils at the site are gravelly, have low organic
content and high leaching capacity. This will render the soil not to be highly erodible and this

statement is supported by the erodibility index. The topsoil (A horizon) of the mining area less than
15% clay content and can be generally described as a gravelly soil with a low erodibility factor of

between 16-17.

During mining the topsoil at the site, which is only about 100-200mm deep, will be removed and

since 5m high benches will be created initially; the slopes of the site will become steeper thus

increasing erosion potential of the topsoil and not of the quartzite, which is very hard and highly
resistant to erosion. Thus, the replacing of the topsoil will be at high risk from sheet wash during
rainfall periods, due to this soil structure and steep slope. Therefore it is of the utmost importance to

have storm water control structures in place, to slope the benches to appropriate gradients, have
energy breakers in place and replace a sufficient amount of sub-layer- and topsoil with immediate re-
vegetation program. Sheet wash is rated a moderate-high impact and but with profile blasting, a
sufficient amount of sub-layer- and topsoil with immediate re-vegetation program in place, the
impact could be mitigated to low-moderate. To further reduce this impact to low-moderate, a cut-off

berm must be placed at the top of the hill, in front of the faces; full details of this discussion are dealt

with under the heading "surface water".
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Figure 14: Storm water control structures

Thus, in natural state the potential of erosion during major rain falls is low at the study site, but after

disturbance the impact increase to moderate, The replaced topsoil on the slopes of the excavation

will be exposed to erosion, but considering the remedial measures to be undertaken, the impact on

soil erosion is predicted to be low-moderate, A proper re-vegetation strategy is of however of the
utmost importance.
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Figure 15: Erodability Index

Figure 16: Clay Classes of the topsoil
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Figure 17: Soil Leaching status classes

The existing gravel access road leading to the mine area will be used and due to the gentle gradient
of the entire proposed road erosion would not be a consideration. However it should still be
protected with a proper wearing course and the necessary cross drains before mining commence.

To reduce any potential surface flow within the mining area it is important that removal of vegetation

ahead of the production faces is limited to the minimum.
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Topsoil of the study area is susceptible to wind erosion and wind will have an effect on the proposed

re-vegetation strategy. If necessary, should be protected by windbreaks.

Impact on soil stability
OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Local Site Specific Site Specific
Duration Long Term Medium Term Short Term
Intensity Moderate Low-Moderate Low
Probability Likely Possible Unlikely
Significance Moderate-Low Low-Moderate Low
Status Negative Negative Negative
Confidence High High High

SOIL POLLUTION

Soil pollution can only occur should hydrocarbon spills occur or when 1) used oils and lubricants are

purposefully drained into the soil, 2) storage facilities are destabilized or 3) if ablution facilities
contaminate soils. At the quarry, none of these impacts is anticipated since trucks and earthmoving

equipment will be well maintained. Servicing of vehicles, fuel storage or establishment of a sewage

system will not take place at the proposed quarry area. No other chemicals or hazardous substances

will be used or stored at the site.

High penetration capabilities and low absorption capacity of soil structures causes pollution plumes

to migrate vertically and laterally, but since the quartzite has a very low penetration capability and
low absorption capacity the impact is rated very low.

HYDROCARBONS

Storage of all oils and lubricants as well as servicing of vehicles will be restricted to the offsite
workshop of the contractor. Only emergency repairs will be done over drip trays within the mining

environment hence no impact on soil is anticipated. Bulk diesel fuel, oils and lubricants will be stored

at the offsite workshop of the contractor.
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Due to the limited amount of vehicles that will be used on the site the worst case scenario would lead

to very small hydrocarbon spills that will penetrate the soil immediately and will percolate to lower

levels. Gravely soils will result in a more extensive but less concentrated plume and with the higher

oxygen levels (less compacted and more air space) characteristic to these soils, will result in

accelerated bio-degradation of hydrocarbons. Quartzite layers however has a high un-penetrable

profile thus any hydrocarbon spill could be easily scoped up. Use of fertilizers could assist in breaking

down limited spills in short space of time but the extent of sub-layer soil would preclude it from

reaching ground or surface water. If a major spill in some way or another manner has to occur it will

lead to extensive soil pollution and in such case a specialist approved by DWAF will be called in to

remedy the impact.

The generator to be used for operating the screen and crusher will be mounted within a steel tray.

Destabilizing the diesel tank of the generator and spilling the entire contents will result in low-

medium adverse impacts especially during dryer periods. It will severely affect soil fertility through

impaired nutrient imbalances and pH values as well as reduced water retention capacity and will

affect soils and vegetation over longer periods and needs to be bio-remedied. For this purpose, a

specialist will be called in or the soil affected will be scooped up immediately and disposed of at a

hazardous waste site.

The impact is rated low under worst-case scenario conditions and insignificant under normal

circumstances due to the limited spills anticipated in the quarry area.

SEWAGE

A chemical toilet will be provided within the excavation. Due to the small number of people (2-S)
that will be onsite, limited soil pollution will therefore take place and a similar impact on the

coliforms count in the soil and water is anticipated. The system must be maintained according to
specifications stipulated by Municipal by-laws or by a local health inspector. Due to the absence of
ablution facilities no effluent will be generated that could affect soils and groundwater sources inside

or outside the study area. The anticipated soil pollution risk is rated low under worst-case scenario

conditions and insignificant under controlled conditions.

WASTE

Domestic waste will be produced at the quarry but the waste streams (tins, paper, food) will be

rather limited (D,S-1m3 per month) and will be removed to the nearest approved waste facility. Even
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in limited amounts, uncontrolled storage of waste could lead to littering of the surrounds through

wind action, which could affect livestock and the surrounding environment. Therefore, provision for

waste receptacles with scavenger proof lids must be made. Handling of waste will be included in an

environmental awareness programme to be developed for workers but it should be noted that this is

not a requirement for mining permit applications.
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Waste production will be limited at the quarry site and the impact on soils and surrounds is rated

very low.

OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Site Specific Site Specific Site Specific

Duration Short Term Short Term Short Term

Intensity Low Low Low

Probability likely Probable Unlikely

Significance Low (Hydrocarbons - Low Very low
Low-Moderate)

Status Negative Slightly Negative Neutral

Confidence High High High

Impact of pollution on soils

REMEDIAL MEASURES

• All remaining in situ soils will be removed and conserved during future development stages and
will not be sold. It will be stored along the western perimeter of each bench and it will be piled to
a maximum height of 1m. Once removed it will be seeded with the specified seed mixture,
upgraded with inorganic fertilizer, irrigated if possible and lightly covered with some of the
available grass cuttings removed from development areas.

• Topsoil must be removed ahead of the production face and be reinstated as soon as possible
once extraction has been completed to limit the erosion potential. All stored topsoil must be
reinstated and used for rehabilitation.

• Where needed topsoil stockpiles will be protected from wind action by erecting shade cloth
screens (1,5mhigh) across the wind path or cover it with Hessian. To reduce the impact of wind,
each phase will be developed in slots as wide as the reach of the excavator to facilitate quick
return of topsoil.

• If topsoil from other development areas is sourced it must come from areas with zero alien plant
infestation.

• Removed topsoil will not be mixed with sub-soils.
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• All available stored sub-soils will be spread first and covered by topsoil before fertilired and

seeded.
• Topsoil will be reintroduced to disturbed areas, keyed-in slightly with lower horizons by ripping it

lightly along the contour and fertilized as follow:
1. Initially at a rate of 200kg 2:3:2 (22) Zn and lS0kg 4:1:1 per hectare before seeding.
2. Once the grass seedlings has reached a lScm height applications of super phosphate at a rate

of lS0kg per hectare twice per annum (March & September) will be effected. Seeding will
coincide with the rain season or when soil moisture regimes are good. The application of
manganese and boron will also be investigated if re-vegetation does not progress

satisfactorily.
3. All vegetation removed from the mine area will be stockpiled, protected against wind erosion

and re-introduced as mulch to seeded areas.
4. In the event that the removed vegetative material is deficient the applicant undertake to

obtain all available manure/chipped vegetative matter (without alien seed) and introduce it to
profiled areas to improve the fertility and micro-climate of the soil, which in turn, would
facilitate improved germination and percentage soil cover.

• Upgrading of soils and re-vegetation of disturbed areas will be done concurrently with mining.
• If needed soils will be analysed by a competent laboratory and the nutrient requirements

determined.
• Any erosion on the mine area would immediately be filled in and compacted.
• All erosion gullies would immediately be filled in and compacted and erosion-monitoring

programme will be implemented as a cradle to grave process.
• All erosion gullies on the faces would immediately be filled in and compacted and erosion-

monitoring programme will be implemented as a cradle to grave process.
• A storm water cut-off berm must be constructed at the top (west) of the mine area to divert

storm water run-off away from the exposed benches and hence to prohibit sheet wash flow as
much as possible. The outlet of the berm must divert water into a well established vegetated area
and if needed, energy breakers must be erected. Storm water run-off may not impact negatively
on the surrounding area. The applicant will take full responsibility to restore any disturbances
caused outside the mine area, if the diverted water causes damage.

• The inside of each berm will be properly stabilized and seeded. The production faces must be
protected against runoff by constructing a berm ahead of the face. Diverting runoff to both the
northern and southern side would reduce the risk of erosion at the spill areas. The slope thereof
will not exceed 19 and the spill areas will be on a well-vegetated area. The spill area must be
protected by semi buried v-shape gabion structures with dimensions of at least 1m x O,Sm x O,3m.

• The storm water control measures described under the headings 'Soil & Surface water will be

strictly implemented.
• Storm water within the mining area shall be diverted towards the silt dam at the eastern side of

the excavation to reduce silt wash into the drainage lines.
• Storm water control structures, will be retained and maintained until closure. If needed a soil

conservation officer or expert will be employed to assist in constructing storm water control

structures.
• Should erosion on the slopes become problematic:

1. Any erosion rills or gullies that develop will be filled in with subsoil, compacted but upper
layer to be scarified to bind with topsoil, top dressed with soil, fertilized and seeded.

2. Such areas will be provided with a mulch/manure layer of at least Scm thick.
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3. Trunks/branches of trees removed (non seed-bearing alien trees) from other undisturbed
properties and to be negotiated with such landowners will be placed in rows along the
contour 5m apart and pegged to the ground to reduce water speed and curb erosion.

4. In worst case scenario geofabric or Soil Saver (natural organic sheet material with seeds) will
be pegged onto the slopes after spreading of topsoil and seeding was effected. A soil
conservation officer or expert will be appointed to oversee the process.

5. If wind erosion becomes a problem, shade cloth screens will be erected (north-south
direction) across the wind path every 20m. Shade cloth will be properly attached to 2,5m (1m
sub-surface) wooden poles and shade cloth will stretch to the ground surface.

• Once the quartzite is removed and the subsoil and topsoil replaced, the disturbed area must be
seeded with the specified seed mixture.

• The amount of vegetation removed ahead of the production face will be reduced to the minimum
required for optimal development.

• Mining will take place progressively from east to west as per the mine plan provided.
• The mining areas will be developed and rehabilitated in 2 phases/benches as proposed in the

development plan to reduce the extent of the disturbed area and prevent erosion of the mining
environment (see mine development plan).

• Only the existing access road to the site will be used. Vehicles would not deviate from the access
road. Movement of vehicles in the quarry area will be limited to what is necessary to reduce
potential impact on areas outside mine boundary.

• The access road will be protected from erosion with a proper wearing course and the necessary
cross drains.

• Disturbance of the soil and vegetation zones around the quarry will be prohibited.
• Portions of production areas will be profiled and vegetated as an integral part of mining.
• When needed, soil could be irrigated using water obtained from the Municipality.
• Vehicles will not drive over rehabilitated areas to prevent dieback of established vegetation.
• Any erosion that develops will be filled in with gravel and sand, compacted, covered with topsoil

and seeded.
• No fuel, oil and lubricants will be stored onsite.
• Emergency repairs will be done over drip pans.
• Maintenance of vehicles will be done at the offsite workshop to a leak free condition.
• Hydrocarbons shall not be drained into the soils nor shall used filters and hydrocarbon-

contaminated parts be buried at the site, but will be removed to an approved waste site or
recycling facility.

• Making use of bio-remediation facilitated by a specialist company will negate larger spills whilst
smaller spills could be treated with fertilizer to break it down or be scooped up by front-end
loader to a hazardous waste site, which is located at Koedoes Kloof outside Despatch.

• Peatsorb or sawdust will be used to contain larger spills and some of this material must beon site
as a contingency measure.

• No other hazardous chemicals will be used at the site.
• The chemical toilet will be maintained according to Municipal bylaws or specifications issued by a

local Health Inspector.
• In case of emergencies used oils and lubricants will be siphoned in receptacles with proper lids

and be disposed of at a registered recycling facility immediately.
• For emergency cases, a receptacle will be provided for used filters and oil contaminated vehicle

parts and will be respectively dispose of at a registered waste facility and scrap yard immediately.
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• All quarry/plant debris must be removed before topsoil is re-introduced to disturbed areas',
• The diesel tank of the generator, if required, will be leak-free and the generator and fuel

receptacle will be placed inside a steel tray that will provided for 110% capacity of volume stored,
• At closure the excavation in the quarry floor that acted, as a settler pond / silt dam, will be filled

with boulders, compacted, top-dressed and vegetated,

LAND USE AND LAND CAPABILITY

The land is zoned agricultural and is used for grazing, since it is too poor soil quality for crop farming.

legend
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• Conservation / Protected Areas
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Figure 18: Conservation status of the general area
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Figure 19: Conservation status of developing area
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This site is surrounded by developed areas and situated fairly close to the general urban

development of the area; all these factors contribute to the low conservation value of area

surrounding the site. The site itself is classified as a non-conservation area, but is still undisturbed

and from an ecological point of view in unharmed condition. Through mining this ecological niche will

be disturbed and might not be restored back to the original state, but through the proposed re-

vegetation process, some of the original vegetation would be reintroduced. It is the intellSion to

restore all the land disturbed to an acceptable degree and in line with the previous vegetation types

occurring in the undisturbed environment. It is anticipated that 10% of the original species diversity

in the mining area could be restored over a two year mining period and up to 30% at the end of the

two year aftercare period.

The potential end use of an area disturbed by development is determined most of the time by the

capability of the land before development, which in turn is defined by the soil types, climate and

topography in that particular area. Agricultural potential of the soil in the study area is very low and

mining will reduce this potential over the short term due to lower soil fertility (impaired nutrient

cycles) and reduced organic content therefore all topsoil will be conserved. Biological activity in the

soils would be affected slightly and thus also the nutrient cycle, which could result in a less speedy re-

vegetation process. Considering the short period in which the topsoil will be stored; mosf of the

biological processes within the soil will be retained and through the proposed upgrading thereof will

further assist in soil fertility.

It needs to be recognized that the mining area must be re-vegetated properly to restore in some sort,

this small veld unit. Replaced topsoil will act as a seed bank due to the limited time that it will be

stored and it is anticipated that a large portion of the vegetation will grow back, however no

complete remedy is anticipated over the short term. Since this is not a conservation area, the need to

maintain biodiversity is not a prerequisite.

Taking into account the small area and the aggressive rehabilitation strategy that will be followed,

this impact can be rated overall as low and short term. The area would be profiled correctly to

ensure proper slope stability and sufficient soil depth for re-vegetation.

Since the affected area is very small the loss of this niche to wild fauna is deemed of low significance

considering. Considering the low conservation status of the property, mining would not detrimentally
affect the economical or ecological value of any property concerned. The ecological status of
surrounding land is rated as non-restorable. It is the applicant's view that this particular

development can be integrated with the surrounding land uses, which currently is semi-wilderness
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without endangering sensitive natural and cultural resources or abutting land uses. Development of

the quarry would also not compromise the needs and the well being of future generations and with

the proposed rehabilitation strategy it will to some extent meet the aspirations that the NMBM and

future generations might have. Since this habitat is not sensitive, it is from an economical and

ecological point of view the correct strategy to develop it and not the areas with high ecological

status or cultivation potential.

The proposed mining will not have any impact on the land capability or land use of abutting

properties. Anticipated increases in dust levels will not affect vegetation on abutting land due to

decreasing photosynthetic rates since most of the dust will be filtered out by surrounding alien
vegetation. The proposed site is far from residential areas and will therefore not largely affect the

ambiance that residents of the area enjoy in this rural area.

No infrastructure will be erected and therefore no impact on land capability and land-use is

anticipated in this regard. Considering the ecological and agricultural status of the mine area the

impacts on land use and land capability could be rated as low during mining and very low

rehabilitated.

OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Local Site Specific Site Specific

Duration Medium Term Short Term Short Term

Intensity Low Low Low
Probability Likely Possible Probable
Significance Low Low Very Low
Status Negative Negative Negative
Confidence High High High

Impact on land capability and land use.

REMEDIAL MEASURES

• Mining will be restricted to the approved mine area .

• All available in situ topsoil removed shall be conserved and handled as prescribed under 'soil

remedial measures'.
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• The quarry will be seeded with the prescribed seed mixture to ensure a surface cover that will

stimulate the return of other plant species.

• Alien plant infestation will be prevented through an alien eradication programme.

• Rehabilitation will be done concurrently with mining and devided into two phases / benches,

as proposed by the mine plan: as soon as the first bench has been developed rehabilitation

will commence. Progress will be monitored and audited against proposed rehabilitation

schedule to improve land use options and land capability.

• The slopes shall be profiled to such an extent that the area could be used for grazing and

recreational purposes/semi-wilderness land. Rehabilitated areas would not be grazed by any

domestic animals within two years after closure was granted. These areas will be fenced off,

if necessary to keep grazing animals off the site.

• No fires would be allowed on the property to safeguard the land use of the property as well as

those of abutting properties.

• Production areas/faces will be made stable/safe.

• At closure, the internal haul road will be rehabilitated.

FLORA

Vegetation plays an important role in maintaining ecosystems, stabilizing soils, maintaining the

aesthetics of an area and in providing income for landowners. When development is anticipated the

vegetation structure therefore needs to be analyzed, rare or endangered plant species must be
identified and economic value of plant cover must be determined. Vegetation structure is mostly

determined by the geology and climatic factors and the Eastern Cape coastline represents a climatic
transition between the temperate rainfall region to the south and west and subtropical rainfall region

to the east and a variable geology. This results in a diverse range of plant communities, characteristic

of Cape Flora and subtropical flora.

GENERAL CONSERVATION STATUS AND VEGETATION ANALYSIS

The original vegetation of the area is classified according to Acocks as false fynbos. Most of this veld
type is indistinguishable from the true Fynbos, but there are indications that in its natural condition it
would have been transitional from the Dohne Sourveld to the Fynbos, and much resembling the veld
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of the summits of the Amatolas and Katberg. Wetter southern aspects would have has a transitional

forest climax.

Asteraceae (Othonna, Euryops, Ursinia, etc) dominate this northern veld after burning, which may be

taken to foreshadow the dominance of Asteraceae in the derived non-succulent Karoo.

Fynbos is characterized by the presence of the following three elements:

1. A restioid component, belonging to the Restionaceae or the Cape Reed Family. Some definitions

require a mere 5% cover of restiods in an area to classify it as a Fynbos vegetation type. The

Restionaceae have been described as shrubby grasses, and replace grasses on nutrient-poor soils

where there is a strong winter component to the annual rainfall. Sedges and many grasses within

Fynbos also share the "restioid" characters of reduced or absent leaves and tough, wiry stems.

2. An ericoid or heath component. By far the majority of plant species - and the greatest cover after

restioids comprise plants with small, narrow, rolled leaves with thick-walled cells on the upper leaf
surface and a channel containing hairs on the lower surface. Although the Heaths (Ericaceae) feature

prominently. the Daisy (Asteraceae), Blacktip (Bruniaceae), Pea (Fabaceae), Jujube (Rhamnaceae) and
Thyme (Thymelaeaceae) Families also have structurally similar leaves. Many of these plants are wispy

and insubstantial, although some form quite dense bushes.

3. A proteoid component. These plants, almost exclusively of the Proteaceae, have broad, isobilateral

(both surfaces similar) leaves. They are the dominant overstorey in Fynbos. Although some members

occur in ecotones and some occur in Renosterveld, by far the majority are confined to Fynbos.
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Figure 20: Vegetation: False Macchia (Grass Fynbos).

SITE SPECIFIC VEGETATION

In the study area the vegetation is still intact. False fynbos grass species occurs with a few succulents.

No alien vegetation was noted on the study area, although to the south of the mining site the area
has been extensively invaded with alien species. For the most part, this southern area is invaded by
alien trees such as the Port Jackson, Rooikrans and Black Wattle, which are the most common. Very
conspicuous, but isolated clusters of Pinus and Eucalyptus were also noted. Therefore it is of the
utmost importance to control alien vegetation and implement a control plan as soon as the mining
starts. Proper rehabilitation of the mine area is important and as much as possible species will be
reintroduced to the area.
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Figure 21: Vegetation on the mining area

In order to achieve effective re-vegetation of the mine area infill planting should be done with plants

obtained from a local indigenous nursery. This will improve the stability of the mined out area. It is

imperative that a phased approach be followed to ensure that environmental degradation is

restricted to the minimum. Lack of soil structure will be a major consideration. In order to protect

disturbed areas and to prevent unnecessary visual impact the minimum vegetation must be removed

at any given time.

According to land classification the invasion potential of the land concerned is rated medium-high

and disturbed land should be treated with utmost care. Rooikrans, the most dominant invader in the

study area, is native to Western Australia, and was actively used for dune-binding purposes in South

Africa. Unfortunately, this plant forms dense, impenetrable strands of tall shrubs or short trees with

interlocking crowns. Germination and growth of the indigenous vegetation is soon suppressed in
areas where Rooikrans becomes established, and natural flora frequently disappears.

As previously indicated, once re-vegetation of disturbed areas starts the impact of alien vegetation

infestation could emerge as a significant impact and the necessary control measures need to be

implemented. Should it not be put in place, the objective of re-establishing a portion of the original
vegetation will not be reached and the proposed mining venture could be rated as unsustainable.

This scenario must be prevented at all cost.
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Figure 22: Alien vegetation invasion potential

ALIEN CONTROLMEASURES

Although herbicides exist that can kill almost any plant invader, it is not always possible to use them.

The use of herbicides in South Africa is strictly controlled, and chemicals must be tested and

registered for use against particular plants of groups of plants before they can be recommended

(Fertilizers, Farm Feeds, Agricultural Remedies and Stock Remedies Act of 1974 with Regulations and

Amendments). No herbicides are registered for the chemical control of Rooikrans and Port Jackson

plants, but glyphosata (2,4,5-T in diesel oil for stem treatment) is registered for chemical control of

manure Black Wattle trees.

The choice of control method is influenced by many factors including the age of the invader plant, its
ability to propagate, habitat, season, and the availability of labor. Mechanical control of invaders is

recommended in the study area. This technique comprises slashing, and removal or stumping of
plants. For all of the invader species that were identified in the study area, seeding plants should be

hand-pulled. Immature plants should either be ring-barked, dug out, or the stems should be cut as

near as possible to the ground. The bark on the remaining stem stub must be peeled off into the

ground, once the stem has been cut. Mature plants and trees should be ring-barked, or the stem cut
off as close as possible to the ground, as described above.

481Page @Stellenryck Environmental Solutions



Figure 23: Alien vegetation to the south of the mining site and juvenile trees on site

Rooikrans rarely coppices after intense burning and effective cutting. Mechanical eradication is thus

an effective method of control as long as the stems of older plants are severed as low as possible,

thereby ensuring that no buds will re-sprout. Similar mechanical eradication techniques are

recommended for the BlackWattle and Port Jackson plants.

The removal of invader species, results in exposed soil, which can encourage soil erosion under
certain conditions. The sudden destruction of large strands of exotic vegetation is, therefore, not

recommended, but controlled clean-up and gradual return of the veld to its natural state is

advocated.

In South Africa the Plant Protection Research Institute of the Department of Agricultural Technical

Services has an active programme on biological control and is researching and investigation the
control of invader species, including the Australian's Acacia's. Certain biological techniques have

been introduced into Eastern Cape Province to control both Rooikrans and Port Jackson infestations,

but successappears limited to date.

Considering the high aesthetic value of the vegetation, but the low conservation value thereof; the

removal of the vegetation during the mining process and the limited area to be affected, the impact
is rated of low-moderate significance. If the proposed re-vegetation strategy is implemented and the

selected plant species transplanted, the impact can be rated of low significance over the proposed

mining and after care term (4 years).
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Impact on flora

OPERATIONAL OPERATIONAL CLOSURE
(no mitigation) (with mitigation)

Extent Site Specific Site specific Site Specific
Duration Long Term Short Term Short Term
Intensity Low Low Low

Probability Definite Likely Probable
Significance Moderate Low-moderate Low
Status Insignificant Negative Negative
Confidence High High High

REMEDIAL MEASURES

It will not be possible to restore the original vegetation but through infill planting certain species

could be introduced once a grass cover was established. A negative factor is that the mine is close to

a heavily infested area that could act as a seed bank for infestation of newly rehabilitated areas.

With a vigorous re-vegetation programme, certain species might re-colonize rehabilitated areas and

the specie composition and diversity will slowly improve but will never revert back to the original
status again. The success rate of re-vegetation will however, depends on concurrent rehabilitation

and post closure eradication programme being followed.

• Mining would be restricted to the areas demarcated by the mine plans and no vegetation outside

the demarcated mine boundaries will be removed.

• The rehabilitation plan will be implemented in accordance with the time frames set. A phased re-
vegetation programme as discussed under 'mine development' will be followed to ensure

timeous rehabilitation of disturbed areas in order to increase control over the process and to limit

irrigation required.

• Indigenous vegetation outside the mine boundary shall not be affected by mining activities.

Furthermore, no vegetation outside the mine areas will be removed and spread of alien

vegetation will be prevented.

• All indigenous plant species that can be transplanted will be removed from mine areas, potted

and be used during the rehabilitation phase.

• Only the approved haul road will be used and vehicles will not traverse virgin land.

• All slope areas will be properly stabilized through compaction to ensure proper establishment of

false fynbos vegetation.
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• The mining area will be reclaimed to a grass cover supplemented with indigenous trees through

infill planting. Disturbed areas will be re-vegetated with a grass cover by seeding with:

Eragrastis curvula

Digitaria eriantha

Themeda trianda

Panicum maximum

Sporabolus african us

• None of these grasses poses any threat of proliferation. Seeding would take place in the spring

from August to October and in autumn from March to middle April at an application rate of 3-

5kg/ha of each specie mentioned. It could also path the way for reintroduction of some of the

other plant species.

• Seed will be broadcasted by hand and areas will be raked to cover seed and protect it from birds
feeding in the area. Seeding, germination and surface cover will be monitored on a continuous

basis. This vegetation cover would require the minimum maintenance and will within a short time

improve the visual appearance of the site. Maintenance will be carried out until closure was

granted.

• Juvenile alien trees will be pulled and removed onto an area cleared where it will be burnt when

it is dry.

• Once the areas have been vegetated, a continuous alien control programme will be implemented

by pulling any seedlings on a monthly basis. Specific attention will be directed pine trees, Acacia
longifolia, and Acacia saligna (Port Jackson). No tree will be left until it reaches seed bearing age.

• Once an area is vegetated, no traffic will be permitted in such area, except for on the approved

haul road. Driving in non-mining areas will be prevented.

• Veld fires will be prevented since it could affect the vegetation as well as impacts on soil stability

and fertility. No fires will be permitted in the mining and the required fire extinguishers will be

made available.

• Should re-vegetation be exceptionally slow due to dry conditions the seeded area will be i~rigated
once per week with a sprinkler until a sufficient ground cover has been established Water for

irrigation purposes will be obtained from the Municipality.

• Should re-vegetation fail due to climatic conditions it will be repeated the following growing

season. If major flood events reworked the alluvial of the mining area it will be reseeded.

• As a contribution to environmental management alien trees in close proximity to the mining area

will also progressively be removed. Tree trunks will not be removed to prevent the bank being
destabilized. They will be carefully painted with Garlon, dissolved in diesel. Once completed infill

planting will be done and the following species will be used: Asparagus Alr/cana, Aloe ferox,
Drosanthemum parvifolium, Euphorbia mauritanica.
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• Before planting the mentioned plants, a hole will be prepared by filling it alternatively with soil

and compos and very slight application of 2:3:2. After planting these plants must be watered well

and repeated every 5 days until they have established.

FAUNA

Animals play an important role in maintaining ecosystem functioning for example pollination,

spreading of seeds, removing of pests, trimming of vegetation and therefore determining

penetrability of vegetation and generation of manure etc.

I GENERAL FAUNA OF THE AREA

FISH

Only about ten indigenous fresh-water fish occur in the Eastern Cape Province. Translocation and
introduction of other South African and alien species, however has resulted in a surprisingly diverse
situation, with at least 40 species recorded in the province.

However, no rivers or drainage features of note occur in the study area, and no fish are, therefore,
expected to occur at the site.

REPTILESAND AMPHIBIANS

The herptefauna in the region are very diverse, as 140 taxa occur, of which 31 are endemic to the
Eastern Cape Province. No reptiles were noted in the study area during site investigations. Red Data
Book species, which could possibly occur in the study area, include Smith's Dwarf Chameleon and the
Vellowbellied house snake.

Smith's Dwarf Chameleon (Bradypodion taeniabronchum) is an endangered species, with- a very
restricted range in the Van Stadensberg District. It is know from a single population occurring in the
Fynbos at Lady Slipper. It is usually associated with Protea's, and a single specimen was found at
Schoenmakerskop. The study area borders the known range of this species, and it is, therefore, not
impossible that Smith's Dwarf Chameleon could occur at the site.
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