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Executive Summary

Pondoland Quarries cc (Pondoland Quarries) has made an application to the Department of Mineral
Resources (DMR) for a mining right (reference EC30/5/1/2/2/0251MR) to quarry aggregate on part of the
Nkunzimbini community area of the Qaukeni-Lusi Traditional Authority within Ward 21 of the Ngquza Hill
Local Municipality of the OR Tambo District Municipality, Eastern Cape Province. The proposed mining
area is approximately 7 ha in extent and is located approximately 10 km west Lusikisiki off the R61,

within an area that has previously been quarried.

One of the requirements in the application process is the undertaking of environmental investigations
that include the drafting of an Environmental Scoping Report (ESR) which is used to identify the
specialist studies required for an the Environmental Impact Assessment (EIA) and the subsequent
drafting of an Environmental Management Programme (EMP). The EIA and EMP will be compiled in
terms of, and in compliance with, the Mineral and Petroleum Resources Development Act, 2002 as
amended (MPRDA), the National Environmental Management Act, 1998 as amended (NEMA) and the
National Water Act, 1998 as amended (NWA).

This EIA / EMP has been compiled for submission to the Eastern Cape Regional Manager of the DMR
and describes the methodology applied to the environmental process, a description of the proposed
project, project alternatives, a brief description of the current state of the environment, the consultation
process, an environmental impact assessment for the proposed mining and an environmental
management plan to mitigate these impacts. The process, timeframes and document content will follow
that laid out in the Mineral and Petroleum Resources Development Regulations; however as the area
under this mining right application is within an area that has previously been quarried, environmental
studies have previously been undertaken and this EMPR is therefore based on these studies.

The proposed opencast mining method is traditional opencast truck and shovel technique, with surface
rehabilitation only on closure. Approximately 500,000 tons of aggregate is available for mining and it is
expected that the life of mine will be approximately 25 years at a full production rate of 20,000 tons per
annum. Crushing of the mined aggregate as required by market will occur on site. The crushed product
is collected and / or delivered to the local market, specifically the Lusikisiki construction market.

There is existing infrastructure on the site that includes:

A site office complexfermine-poreonneimminsiatingmansaifisosanduweshohopr——

A diesel storage{-aﬁk; SRR R T e R

A crusher plant with-terperary=oio ok o oot m——— e ——————

A designated bloelcmealdnrg-arean S
L011002/20110831/LB Page ii

DMR Reference: EC30/5/1/2/2/0249MR







Environmental Management Programme Report Pondoland Quarries

Additional infrastructure required includes:

Stormwater-pollution control dams; and
Stormwater-pollution control trenches and berms.

Based on scoping of the pre-mining environment, the potential impacts identified as requiring additional
investigation during the EIA / EMP phase include those on surface water (hydrological) and air quality.
The environmental consequences of the proposed project, both positive and negative, are addressed in

this report, along with the requirements to prevent or minimise environmental degradation whilst

promoting socio-economic upliftment. The process has been conducted in an open and transparent

manner to ensure that all aspects and issues of concern are taken into account.

Significant impacts highlighted as requiring careful mitigation include:

Habitat degradation due to the removal of terrestrial vegetation and poor handling of soils;
Surface water quantity and pollution;

Habitat and atmospheric degradation due to high levels of particulates in the air; and
Reduction in employment opportunities and economic decline at closure.

The identified impacts can be reduced to a level of acceptable risk through the implementation of sound
and feasible management measures. The main closure objective is to mine in such a way as to limit

impacts on the topography, biodiversity, hydrology, air quality and aesthetics of the area by:

Restricting the sphere of influence through the limiting the disturbed area to that which is
necessary only;

Controlling erosion and possible surface water pollution through the implementation of suitable
erosion and storm water control measures;

Controlling nuisances, such as fugitive dust and noise, at the source;

Managing soils appropriately during stripping, handling and stockpiling to protect against erosion,
compaction and contamination;

Effective implementation of the Environmental Awareness Programme.

The closure cost estimate to cover the current environmental liability in the event of premature closure
amounts to R 80,300 (ex VAT).
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1. INTRODUCTION

Pondoland Quarries cc (Pondoland Quarries) has made an application to the Department of Mineral
Resources (DMR) for a mining right to quarry aggregate on part of the Nkunzimbini community area of
the Qaukeni-Lusi Traditional Authority within Ward 21 of the Ngquza Hill Local Municipality of the OR
Tambo District Municipality, Eastern Cape Province. The proposed mining area is approximately 7 ha in
extent and is located approximately 10 km west Lusikisiki off the R61 (Figure 1.1), within an area that

has previously been quarried.

The application was submitted to the DMR in the Eastern Cape and an acknowledgement of this
application and requirements to proceed was received under reference EC30/5/1/2/2/0251MR from the
DMR on the 16" March 2011. One of the requirements is the undertaking of environmental
investigations that included the drafting of an Environmental Scoping Report (ESR), which is used to
identify the specialist studies required for an the Environmental Impact Assessment (EIA), and the
subsequent drafting of the Environmental Management Programme (EMP) in terms of the Mineral and
Petroleum Resources Development Act, 2002 (MPRDA).

In order to comply with the requirements of sections 22(4), 39(1) and regulations 50 to 52 of the MPRDA,
this document is presented as the impact assessment and proposed mitigation measures stage in the
environmental investigation process. This Environmental Management Programme Report (EMPR) has
been compiled for submission to the Regional Manager of the DMR, Eastern Cape and describes the
methodology applied to the environmental process, a background to the proposed project, project
alternatives, a brief description of the current state of the environment, the consultation process, the EIA
for the proposed project, and an EMP on how impacts will be avoided, mitigated and/or managed.

As the area under this mining right application is within an area that has previously been quarried,
environmental studies have previously been undertaken. This EMPR is therefore based on the
Cape compiled by Terratest in April 2003. This report has been reworked, with additional specialist
studies to comply with the MPRDA.
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Environmental Management Programme Report Pondoland Quarries

2. METHODOLOGY OF THE ENVIRONMENTAL PROCESS

In accordance with the MPRDA, an EIA needs to be undertaken and an EMP compiled and approved by
the DMR before mining can commence. Copperleaf Consulting has been appointed as an independent
consultant to undertake and co-ordinate the EIA process and any associated specialist environmental
investigations for the proposed project. CopperLeaf Consulting will act in an advisory capacity for the
relevant Public Participation Process (PPP). The process to be followed is based on that described in
the MPRDA.

The Mineral and Petroleum Resources Development Regulations provide the process, timeframes and
content of the documents required for the establishment of a new mine (Figure 2.1). The purpose of the
process is to ensure that environmental and social impacts and factors are taken into account at each
stage of project development, and to ensure that all relevant parties are adequately consulted. In terms

of the timeframes, this project is currently within the EMPR review stage.

Figure 2.1: Timeframes for Mining Right Application Process
Mining Right Application Approval
Lodge Acceptance of Submit Authorities | Submit Authorities | Minister MR approved
EMPR

application | application letter Scoping Report | review

Odays 0daye | 30days

| 11-Nov-11

15Apriktt | 15May-11

An EIA is a decision-making tool utilised in assessing the environment. It addresses the effect of
development on the existing socio-economic and biophysical environmental conditions. The EIA
process typically comprises two phases:

e Environmental Scoping Phase which involves investigation of the current status of the receiving
environment by means of desktop studies and reconnaissance, reviews proposed project
activities, highlights the environmental sensitivity of the proposed site, identifies preliminary
project issues and possible alternatives, and identifies information gaps that guide the nature and
extent of the specialist investigations required for the EIA; and

e Environmental Impact Assessment Phase where detailed specialist investigations are
undertaken to determine and assess the nature and extent of possible impacts of the proposed
development. This information is used to highlight appropriate mitigation measures for each
significant impact, and provide an implementation programme with environmental objectives and
goals on how the identified impacts will be avoided, mitigated and/or managed (EMP). An
approved EMP is a legally binding document and is a legal requirement of the MPRDA for all
mines, existing or new, prior to initiating mining operations.

L011002/20110831/LB Page 3
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The process engages Interested and Affected Parties (I&APs) through advertisement and notification of
the project and communicates key project issues identified by the proponent, consultants, authorities and
the public. Public involvement, through notification and consultation with I&APs, is a key component in
the environmental process and comments obtained from the authorities and I&APs are / will be

addressed in this document.

2.1 Legislative objectives

The environmental process and assessment of the proposed project will comply with, and take
cognisance of, the following legislation:

o Constitution of the Republic of South Africa, 1996;

e Minerals and Petroleum Resources Development Act, 2002 (Act 28 of 2002);

¢ National Environmental Management Act, 1998 (Act 107 of 1998);

National Environments

National Environments

Aot LO-aof DONNON
= P LW I VA Vi[O

i~
b4

National EnvironmentakM

e National Water Act, 1998 (Act 36 of 1998);

» National Heritage Resources Act, 1999 (Act 25 of 1999);

e Environment Conservation Act, 1989 (Act 73 of 1989);

o Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983);
¢ Mine Health and Safety Act, 1996 (Act 29 of 1996); and

» Hazardous Substances Act, 1973 (Act 15 of 1973).

2.2 Environmental Scoping Phase

The initial phase of the environmental process reviews the project in relation to the receiving
environment to determine the potential impacts that each may have on the other, and to highlight the
studies required to facilitate an effective environmental assessment. The environmental scoping phase
methodology is based on the Regulations under the MPRDA, and the objectives are to:
¢ Identify I&APs, communicate the project details, provide opportunities for comment, and to
incorporate concerns and views of I&APs;
¢ Identify relevant Regulatory Authorities and other institutions and inform them of the project to
enable them to express their concerns and issues;
o Identify issues associated with the proposed mining operation that are most likely to affect the

biophysical and socio-economic aspects of the surrounding environment;

L011002/20110831/L.B Page 4
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e Conduct a review of the applicable environmental legislation; and

e Determine and document aspects of the project that require further investigation.

The Environmental Scoping Phase has been completed. No comments were received relating to this

document.

The submitted ESR highlighted the following specialist studies to be incorporated into the EIA:

e A hydrological assessment to establish a baseline in terms of quality and quantity with a water
balance for the mining operation to determine the impacts during and after mining.
¢ An air quality assessment of the pre-mining environment.

2.3 Environmental Impact Assessment, Management Plan and Reporting Phase

The specialist studies highlighted in Section 2.2 above have been incorporated into this EMPR that
includes the EIA and EMP for the proposed mining area. The structure of the report is as follows:

e Section 1 - Introduction that provides a brief background to the project

e Section 2 — Methodology followed in the environmental process to complete this report

e Section 3 — Project description that provides information on the proposed mining operation

» Section 4 — Project alternatives that include those alternatives considered for the land.

¢ Section 5 — Description of pre-mining environment that incorporates information from the
specialist studies.

e Section 6 — Consultation process

e Section 7 — Environmental impact assessment for the proposed mining area that includes both
individual activity / aspect impacts and cumulative impacts and incorporates information from the
specialist studies.

e Section 8 — Environmental management plan that provides mitigation measures for the
environmental impacts determine in Section 7 to avoid, mitigate and / or manage the negative
impacts. This includes an environmental monitoring programme, maintenance and emergency
procedures, environmental awareness, rehabilitation plan and overall financial provision for the
proposed mining operation.

o Section 9 — Identification of knowledge gaps and how these should be addressed

e Section 10 — Conclusion

The EMPR must be submitted to the Regional Manager of the DMR for consideration and approval prior

to the proposed activity being undertaken.

L011002/20110831/LB Page 5
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3.3.1 Mining method

Mining takes place in an opencast quarry. Tillite material is blasted and then transported to the two

stage crushing plant for processing and stockpiling. Crushing of the mined aggregate is from 75 mm to
dust as required by market. The final products are transported to their points of sale. The crushed
product is collected and / or delivered to the local market, specifically the Lusikisiki construction market.

3.3.2 Mining Phases

The operational sequence will be broken down into the following three phases:

Construction — As the quarry has previously been mined no site preparation is required and
there is no construction requirement. However, should soils need to be removed to expose the
tillite these will be stripped and stockpiled to create a visual berm during operations. The
construction of stormwater - pollution control measures will be required (dam, berms and

trenches).

Operation - Mining Process

« Mining will continue from the existing 10 m high rock face through a benching process
(sloped at a gradient of 1:2 for safety) towards the northwest and southeast with the final
depth of the quarry dependent on demand and reserves.

« The aggregate will be mined by traditional opencast truck and shovel technique.

+ This technique utilises excavators and off-road trucks.

« The driling and blasting is carried out by certified approved external subcontractors
(numbering five) who come out to site three times a year to prepare the aggregate for
removal. A zone 500 m around the proposed operation could be affected by blasting.
There are structures within this zone to the south and east of the proposed site. Blasting
will be conducted by registered specialists, and the size, timing, and frequency will be
regulated to reduce the potential for rock debris and fly-rock. Surrounding landowners
within the potential sphere of influence will be notified of blasting schedules.

Closure and rehabilitation - The closure process will commence once all the aggregate has
been depleted and or the mine is no longer viable in terms of market and production. This
following sequence of events will be completed within 6 months of the mining activity having been
completed:

« Contouring mined area with final stage benches appropriately constructed for safety.
+« Removal and rehabilitation of the haul road.

+« Remove all infrastructure such as diesel tanks, toilets etc.

« Fencing off the entire mining area.

L011002/20110831/LB Page 8
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3.4 Infrastructure

There is existing infrastructure on the site as indicated in Figure 3.2 which includes:
¢ A site office complex for mine personnel — including a prefabricated office, workshop, meter room
and stores; however no storage of explosives will take place on site;
o A diesel storage tank (5,000 litres);
* A two-stage crusher plant; and
* A designated block making area.

Electricity is supplied by Eskom. No further infrastructure apart from the following is proposed (see
Terratest, 2003):
e A stormwater-pollution control dam in the northeast corner of the area (approximately 300 m®);
and
e stormwater-pollution control trenches and berms to divert surface runoff from the site of
operations into the dam and protect the Mdumbane River.

The poliution control and stormwater management infrastructure will be designed to comply with GN704
in terms of the National Water Act, 1998, namely:
e clean water diversion facilities for the 1:50 year storm event will be constructed upstream of the
potential pollution source/s, and
o dirty water diversion facilities for the 1:50 year storm event will be constructed downstream of the
potential pollution source/s.

3.5 Transport and mine access

Access to the site is off the R61 which connects Flagstaff and Lusikisiki. The exact transport route for
hauling the aggregate from the mine to the target market is dependent upon the client but as the
aggregate is primarily for the construction industry within Lusikisiki the aggregate will be trucked on the
R61 towards Lusikisiki as required. The low levels of production proposed in combination with the fact
that the quarry is located on the site of an existing operation means that traffic levels are unlikely to

increase significantly such that mitigation measures would be required.

3.6 Water usage

Very little potable water is required for the mining operation site offices and this will be transported to site
by tankers. Water is also required for dust suppressing, crushing operations and for the block
manufacturing that occurs on site (approximately 12,000 litres per day). Water from the stormwater-
pollution control dam will be used for dust suppression around the operations as well as the operations
themselves. Any make-up water required is likely to be extracted from the Mdumbane River (although

this is unlikely if effective stormwater and pollution control measures are put in place - see Section 5.7).

L011002/20110831/LB Page 9
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Based on the type and placement of the mining and infrastructure, the following have been highlighted
as potential water uses requiring a water use licence in terms of the NWA:

e Section 21a — taking water from a water resource — abstraction (Form DW760)
o taking water from a borehole (groundwater) and / or surface water resource
¢ Section 21g — Disposing of waste in a manner which may detrimentally impact on the water
resource (Form DW767)
o stormwater-pollution control (including return water and evaporation) dam/s
o use of groundwater from stormwater-pollution control dam for dust suppression
¢ Section 21j — Removal of underground water for a safe mining environment and placing it in the
storm-water pollution control dam for reuse for dust suppression (Form DW805)

3.7 Waste management

Any residual quarry material will be used for block-making on site; therefore no mine residue will be left
as waste.

Very litle domestic and industrial waste is expected to be produced on site. All domestic waste
generated will be collected in drums and removed at regular intervals to the nearest registered waste
disposal site.

Diesel fuel will be bulk delivered (approximately every 10 weeks) and stored in a 5000 litre tank
surrounded by spillage bunds. Fuel and oil spills will be handled in accordance with approved
procedures. All industrial waste such as oil, diesel and grease, will be collected in 210 litre drums at
designated collection points that have been underlain by impervious materials to ensure that any spills
are contained. The drums will either be collected by an appointed contractor for recycling or taken to a
licensed disposal facility.

Sanitation is provided through septic tanks.

3.8 Site closure

Rehabilitation of all mine related roads and infrastructure is planned. Owing to the nature of aggregate
mining, the surface elevation will be lower than the original levels; however contouring of the site to
ensure correct drainage of the area so as not to detrimentally impact on the surface water environment

post-mining will be undertaken.

L011002/20110831/LB Page 11
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4. PROJECT ALTERNATIVES

4.1 Alternative mining method and processing

Mining has previously taken place on the site of the application. The outcome of the mining feasibility
study considered opencast mining of the aggregate as the only feasible and environmentally acceptable
process. The alternative to the existing stationary crusher would be a mobile crusher to allow the
crushing plant to be moved if required. A mobile crusher could result in the increase in surface area
disturbance, unless used within the pit area.

4.2 Land use options

This section briefly discusses the most relevant land use options.

4.2.1 Grazing / Cultivated Land

The area is under the Qaukeni-Lusi Traditional Authority (Figure 3.1). The current land-use in the
surrounding area is largely rural with subsistence agriculture, primarily livestock (cattie and goats). None
of the proposed opencast mining area is currently under cultivation or agriculture as it is fenced off as a
quarry site. The continuation of current farming activities into the previously quarried area would
effectively support a ‘no-go option’ (see Section 4.5). As the proposed mining area is relatively small,
has been previously mined, is not currently used for agricultural purposes, and once mining is complete
and rehabilitation has taken place it is intended to return the land to rural / agriculture; agricultural use is
not considered a valid project alternative.

4.2.2 Tourism
The area is primarily rural / agricultural land and not a pristine landscape devoid of human intervention.
No existing tourism facilities are available in the immediate project area. It is concluded that the

opportunity for tourism development in the proposed mining area is very low and not feasible as an
alternative land use deveiopment.

4.2.3 Residential

The nearest town to the proposed mining operation is Lusikisiki. As the proposed mining area falls
under Traditional Authority, the rural residential dwellings tend to be in clusters and scattered across the

L011002/20110831/LB Page 12
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area. Although there are dwellings south and east of the proposed mining area, no major residential
development is currently taking place or planned within the proposed mining operations.

4.3 Alternative transport routes, power and water supply

The current proposed power (see Section 3.4) and water supply (see Section 3.6) are considered to be
the most economically viable options based on the size and duration of the operation, and will have the
least negative environmental impact on the area. The transportation route to truck the aggregate to
market is dependent on the market being supplied (primarily Lusikisiki construction industry). Based on
the volumes of aggregate proposed per month it is likely that there will be a maximum of three to five
trucks leaving the mine per day and using existing roads to haul the aggregate to market.

4.4 Benefits of the project

The proposed project will result in the following benefits for the surrounding community:

¢ Product status and market: a mining operation with a sustainable life of mine of approximately
25 years will produce aggregate for the local construction industry. The production and sale of
aggregate ensure development opportunities within the project region.

o Employment opportunities (labour force): The estimated labour force for mining at full
production will be 15 people, 14 of which will be from the local community (as per the Social and
Labour Plan submitted to the DMR). A block making facility as an off shoot of the mining process
will employ an additional 30 local people which could assist in reducing the relatively high
unemployment rate in the area (see Section 5.15). No houses will be erected on site.

* Regional socio-economic benefit (multiplier effect): The average household size within the
area is 5 persons (see Section 5.15). Based on the proposed labour force to be employed, a total
of 75 persons will be supported by the mine and a further 150 persons will be supported by the
block making facility.

e Economic inputs into the area: expenditure on construction and operation of the mine will lead
to positive economic impacts as they would constitute an injection of capital into the local and
regional economy resulting in increased commercial activity.

4.5 The ‘no project’ option

There were no environmental impacts identified that are considered to be of such a nature that they
cannot be mitigated and may be considered as fatal to the environment. The ‘no-go’ alternative in this
instance would entail no mining in the proposed area. As the site has been previously mined there is an
existing void, and it is fenced from the surrounding land use. The proposed mining area is relatively
small and the ‘no-go’ option would not have a positive impact on the natural or social environment.

L011002/20110831/LB Page 13
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5. DESCRIPTION OF ENVIRONMENTAL SETTING

This section presents the existing environmental setting of the proposed mining area aspect by aspect
and then summarises the overall pre-mining environment in the final subsection (section 5.16). The
description of the pre-mining environment, ideally involves a consultation process with interested and
affected parties as discussed in Section 6. The consultation process for the mining right application
under discussion tried to involve the public and government bodies to assist with this background to the
environmental setting. However this section is primarily a reworking of the ‘Environmental Management
Programme (EMP) Report for the Pondoland Quarry, near Lusikisiki in Eastern Cape’ compiled for the
quarry by Terratest in April 2003. No comments on this information as provided in the ESR were

received.

5.1 Topography

The topography is characterised by gently to moderately sloping hills, with surrounding grazing lands.
The quarry and processing area will be situated in a small, northeast facing slope with elevations across
the site ranging from about 560 m in the south to 500 m in the north (Figure 5.1). Slopes in the proposed

mining area typically average 1:8.

5.2 Regional geology

The underlying geology is depicted on the 1:250 000 Geological Sheet 3028 Umtata. The geology within
the proposed mining area comprises rocks of the Dwyka Formation, Ecca Group and Karoo Sequence
throughout the area. According to Terratest (2003) there are no dykes, sills or faults evident in the

vicinity of the quarry.

5.3 Soils

Onsite the soils are generally colluvial in nature and comprise mainly of clays and gravels with abundant
boulders (Terratest, 2003). The AGIS soils plan indicate the area as being primarily undifferentiated
humic soils, with the WRB classification for the site as Umbrihumic Ferralsols (FR-huu). The soils in this
area are derived from the Karoo Supergroup sediments (including the Dwyka Tillite) and intrusive
dolerites. In general the soils are acidic, leached and heavy, with only a shallow covering within the

proposed mining area.

L011002/20110831/LB Page 14
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5.4.3 Wind

The pre-dominant wind direction is north-easterly to easterly in summer and south-westerly and westerly
in winter. Winds are generally moderate to gentle with highest speeds during August / September at the
end of the winter period when rainfall is low which will influence the dispersion and dilution of pollutants /
dust in the area (Table 5.3, extracted from Terratest, 2003).

Table 5.3: Wind run data at Kokstad (km/day)

'Jan |[Feb |Mar |Apr |[May |[Jun |[Jul |Aug [Sep |Oct |Nov |Dec | TOTAL
71.0| 71.7) 647 ] 659 697 742 | 76.7| 914 | 849 83.3| 79.2]| 76.3 75.8

5.4.4 Evaporation

The potential mean annual evaporation (A-pan) is 1,600 to 1,800 mm per annum, ranging from

approximately 242 mm in January to 91 mm in June (Schulze & Maharaj, 2006).

5.4.5 Extreme weather conditions

The region is exposed to cold winters when nightly temperatures can drop to freezing. Mist / fog are
prevalent during the colder months, while intense short duration thunderstorms occur in the summer
months (Table 5.4).

Table 5.4: Extreme weather conditions at Kokstad

| M °mh i e Aver__ge numberof days per month wtth ’

~ ; Thunder F o ‘Hail Fog e
Jan 9.2 0.8 1.7
Mar 6.4 0.3 55
Apr 24 0.2 3.3
June 01 0.0 15
July 0.2 0.0 3.8
Aug 0.3 0.0 3.1
Sep 2.1 0.1 55
Oct 5.0 0.4 )
Dec 6.8 0.6 1.0
Total per year 45 3 26

5.5 Land use and land capability

The site is situated within a rural / agricultural environment. Land capability is a function of slope, soil

type and depth and climatic conditions and determines the best use for the land. The proposed mine is

LO11002/20110831/LB Page 18
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5.4 Climate

The regional climate is characterised by hot summers and cold winters. Apart from rainfall data, there is
no other weather data available for Lusikisiki; therefore all other climate information was taken from the

weather station records at Kokstad.

5.4.1 Rainfall

Rainfall occurs mostly in the form of thunderstorms during summer months (October to March) and in

998 mm with the highest mean monthly rainfall occurring during March (Table 5.1). The rainfall
intensities at Kokstad (Table 5.1) indicate that the highest monthly rainfall occurred in February in 1985,
with December to March experiencing monthly maximums above 200 mm.

Table 5.1: Mean monthly rainfall at Lusikisiki and maximum monthly rainfall at Kokstad {mm)

"“(f;"g:'r‘f; 114.7 | 124.8 | 135.3 | 58.4 | 47.6 | 30.3 | 354 | 356 | 66.6 | 106.5 | 128.3 | 114.6 | 998.1
K°(':§;";‘§ 216| 252 | 236| 189| 80| 100| 63| 54| 89| 131| 162 233| 1010
(year) | 1976 | 1985 | 1976 | 1978 | 1966 | 1965 | 1967 | 1970 | 1980 | 1977 | 1963 | 1975

5.4.2 Temperature

The mean monthly maximum and minimum temperatures for the region range from 0.1T to 26T as
presented in Table 5.2. Temperature affects the formation, action and interaction of poliutants by
impacting the rate of chemical reactions (often in combination with relative humidity). In addition, surface
temperature inversions which are strongest during the winter months may impact air quality.

June 0.1 17.6

July 0.1 18.1
Aug 23 19.6
Sep 6.1 21.7
Oct 8.4 22.7
Nov 10.3 23.6
Dec 12.2 25.3
L011002/20110831/LB Page 17
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situated on an old quarry with the pre-mining land use probably grazing as the soil cover is low. There is
no on site evidence of land misuse (Terratest, 2003). The surrounding area is primarily grazing with
minor cropping in the lower lying areas (Figure 5.2). Settlements occur immediately southwest and
southeast of the site (across the road approximately 100 m from the proposed mine boundary); with

additional settlements to the east approximately 200 m from the site.

5.6 Biodiversity — flora and fauna

As it is not the listing of individual plant and animals species that is environmentally important but the
interaction of these species in terms of biodiversity, the normal categories of vegetation (flora) and
animal life (fauna) have been combined to determine overall ecological state of the proposed mining
area. This will ensure management of the biological environment as a whole to minimise any impact on

biodiversity of the site.

The proposed mining area is situated within the Ngongoni Veld (SVs4) of the Savanna Biome (SA
Vegetation and Acocks, 1998). This sub-escarpment savanna vegetation type is listed within the 2009
threatened terrestrial ecosystems with less than 1% of the targeted 25% being protected in the Ophathe
and Vernon Crookes Nature Reserves. Only 61 ha of the original 1,000,000+ ha is naturally remaining,
with 39% of the overall vegetation type being transformed through cultivation, plantations and urban
development (SANBI website). The Lusikisiki area however is known to have species of special

concern.

This vegetation type comprises dense, tall grassland that has low species diversity and is dominated by
unpalatable, wiry Ngongoni grass (Aristida junciformis). Other graminoids include Bothriochloa
insculpta, Erogrostis curvula, Hyparrhenia hirta, Panicum maximum, Paspalum scrobiculatum,
Sporobolus africanus, S. pyramidalis and Themeda triandra, with low shrubs of Agathisanthermum
bojeri, Euryops laxus, and Gnidia anthylloides (Munica and Rutherford, 2006).

On site the veld is well mixed with no dominant species. It is scarcely grazed but where it is grazed it
seems to be dominated by Aristida junciformis (Terratest, 2003). No endangered or rare flora or faunal
species noted during the site survey by Terratest (2003). In addition, no invader flora species were
noted on the mining site; however Eucalypthus trees have been planted around the offices for shade. It
was noted by Terratest (2003) that as the site has been operated as a mine it is doubtful that any
mammals live on the site with the exception of some rodents, birds and possibly reptiles.

L011002/20110831/LB Page 19
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5.7 Surface water

The proposed mining area is situated within upper reaches of the T60G quaternary of the Mzimvubu to
Keiskamma Water Management Area (Pondoland Key Area; Figure 5.4). No surface water resources
traverse the site; however the northern boundary is marked by the perennial Mdumbane River
(Figure 5.5). This river sources west of the proposed mining area and flows eastwards into the Msikaba
River, which flows through the Mkambatini Game Reserve (a highly sensitive ecological area) and
ultimately drains into the Indian Ocean. DWAF (2004) indicates that the Pondoland Key Area has rivers
and estuaries of high conservation value. A specialist study was undertaken by S3 Technologies to
assess the flood levels and flow within the proposed mining area. This report is provided in Appendix B
and summarised in this section.

5.7.1 Mean annual runoff

The naturalised mean annual runoff for the Pondoland Key Area is 796 million m*/a, with the ecological
reserve requirement of 148 million m*a (DWAF, 2005). The high ecological reserve requirement affects
the volumes available for consumptive use. Water use within this Key Area is very limited with the
largest user being the rural sector that use run-of-river yield (DWAF, 2005). The water requirement
within this area is 4 million m*a (DWAF, 2003). However, despite the high MAR volumes, a lack of
storage means that only 1 million m%a surplus water is available (DWAF, 2005). According to the
Terratest (2003) on site study the mean annual runoff from the site is 20-50 mm.

The 2 year point rainfall volume over the mining area is approximately 1.3 MI, with a maximum rainfall of
119 mm over 24 hours up to 203 mm over 7 days every two years (see Appendix B). Based on the
average monthly rainfall (Lusikisiki station) there is the potential for approximately 34,000 m® annual
runoff volume (based on 100% runoff) over the existing quarry and mining area. Within the unmined
area infiltration will take place and this volume will reduce; however over time the mining of the quarry
will result in this full volume being accumulated within the quarry depression. Initially the model predicts
a runoff coefficient of 35%; therefore the annual runoff volume over the unmined area will be
approximately 9,876 m®. In the developed areas of the mining area such as the office, crusher, block
making area and roads, the runoff coefficient is estimated to be 0.7 (70% of rainfall). Therefore, within
these areas the annual runoff volume is approximately 7,029 m>. Separating the runoff from the quarry
activities (dirty water) from the river (clean water) to ensure that there is no contamination of the water
resource from increased sediment load (erosion of exposed surfaces) will allow for the capturing of this
water from these areas for use in the block-making industry. Based on the available information it is
likely that annually approximately 27,412 m® can be captured for use. This volume will not contribute to
the river flow. It is estimated that annually approximately 3,168 m® is required for use by the mine and
block-making activities, with a further 7,920 m3 for dust suppression; therefore effective capture of water
from the quarry area should be able to supply the operations.
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5.7.2 Flood peaks and volumes

Two significant streams feed the flowline that passes north of the quarry site (Figure 5.6). Along the
boundary of the quarry adjacent to the river, fairly steep banks surrounding the flowlines with well formed
channels that will contain the floods and prevent widespread flooding even though some flood depths
(for the 1:100 year flood) will be 4 m at the deepest points of the river channels with an average of 2 m to
3 m (see Appendix B). There is no positive indication that floods up to and including the 100-year event
will inundate the quarry (Figure 5.7). Accumulations directly into the quarry areas during normal annual
rainfall events are likely to be of greater importance in the planning and running of the mine.

5.7.3 River diversion

No river diversions are planned for the proposed mining activities.
5.7.4 Water quality

Two water samples were taken for analysis upstream and downstream of the proposed mining area for
baseline determination. The general water quality in the area appears to be good and well within the
range for drinking water chemical standards (SABS 241), apart from the high turbidity (see Appendix C).
The separation and prevention of runoff from the mining area from entering and potentially silting the

river needs to be put in place.

5.8 Groundwater

The quarry site is assumed to lie within the surface water run-off zone, as the soil cover is very shallow
on top of the tillite rock. There are no boreholes or springs on the site and depth to the water table has
not been established (Terratest, 2003). In general the sandstones that outcrop within the Pondoland
tertiary catchments (T60) have limited water bearing capacity (DWAF, 2005). However the Msikaba
sandstone Formation within the T60G quaternary gives good borehole yields and the associated high
rainfall ensures good aquifer recharge. In has been estimated that the unexploited groundwater
availability within the Pondoland Key Area is 36 million m%a (DWAF, 2005). In addition, in zone of
fracturing such as faults or adjacent dolerite intrusions, secondary aquifers will be developed. Ground
water will not be used on the site for the proposed mine and associated activities.
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Figure 5.6: Surface water sub-catchments that supply flow to the proposed mining area.
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Figure 5.7: Surface water flood levels for a 1:100 year event for the proposed mining area.
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5.9 Air quality

The quarry site is located in a rural area, where the air quality is generally good (Terratest, 2003). The
existing potential sources of air pollution within the region of the proposed mine include:
¢ Vehicle tailpipe emissions (southern road - hydrocarbons such as benzene, CO, NO,, S0, and
particulates);
* Domestic fuel burning (CO, NO,, S0,, particulates and polycyclic aromatic hydrocarbons); and
e Agricultural activities and biomass burning (surrounding farmlands and gravel roads - CH,, CO,
NO,, and fugitive dust).

The potential sources of air pollution from the quarry / mining activity include:
e Vehicle tailpipe emissions (from the use of machinery for excavation and haulage);
e Vehicle movement over exposed surfaces on site;
e Blasting activities (sporadic event every four months);
e Moving and crushing of the rock to the appropriate sizes for the market;
e Stockpiling of the crushed stone (exposed surface, depending on size fraction); and
e Soil stockpiles, including berms for stormwater control (entrainment of dust from exposed

surfaces).

It is evident that air pollution within the quarry area is primarily from dust generation relating to vehicle
and wind movement over exposed surfaces, with minor additional chemical input through vehicle
emissions. However, this dust generating potential (particulate matter) is generally low. Particulate
matter is classified as a criteria pollutant, with a National ambient air quality standard having being
established for PM10 (particulate matter with an aerodynamic diameter less than 10 um). Particulates

may have potential health effects, impact vegetation or simply be a nuisance issue.

A specialist study of the ambient and personal dust levels is in progress (see Appendix C). Four dust
buckets have been erected over the site, as well as the use of personal dust monitoring equipment over
the quarry area. Laboratory analysis of the ambient and personal dust levels is still in progress; however

volumes collected appeared to be low and monitoring is on-going.

Based on rainfall data for the region (see Section 5.4.1) the removal of pollutants in the atmosphere
through wet deposition occurs mainly in summer. Relative humidity is also highest in the summer
months and any chemical transformations which require water vapour will be performed most efficiently
in the summer months. The maximum wind speed over the area occurs between August and October
from the southwest to west and is generally moderate (5 m/s), with an average annual wind speed of

approximately 1 m/s (see Section 5.4.3).
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Based on the topography, wind directions and speed the closest settlements south and west of the
quarry area may be impacted during the summer months (low probability), especially as mining
progresses towards the southern boundary. It must however be noted that gravel roads (source of dust)
lies between the quarry site and these settlements which are also upslope from the quarry with gentle
breezes and high rainfall during this period resulting in low dust entrainment and migration potential (dust
suppression). During winter, stronger moderate winds from the southwest-west with low rainfall will
result in entrainment of dust downslope of the quarry if dust suppression is not conducted. The closest
settlement to the northeast-east of the quarry site is approximately 400 m away and shouid not be
adversely affected by a change in air quality during the winter months as a result of quarry activities if

appropriate dust suppression is undertaken.

5.10 Noise

The rural area is generally a very tranquil one with noise levels well within acceptable limits (Terratest,
2003). Existing noise sources in the vicinity of the proposed mining area include vehicles accessing the
area and noise levels generally associated with farming activities. In terms of the proposed mining, apart
from the crushing and vehicle noise levels that will occur during daylight hours only, blasting will only
occur three times a year. Noise attenuation occurs exponentially with distance; therefore although the
activities have the potential to contribute to the ambient noise levels of the region, none of these sources
will produce noise levels in excess of the maximum allowable health limit. Employees operating
machinery will be provided with correct personal protective equipment (PPE) and it is recommended that
surrounding communities are made aware of the blasting schedule.

5.11 Sites of archaeological or cultural interest

There are no known sites of archaeological or cultural interest in the vicinity of the quarry site.

5.12 Sensitive landscapes

There are no sensitive landscapes under statutory protection within the proposed mining area; and there
are no wetlands on the site. No streams or rivers are present on site, but the northern boundary is

delineated by the Mdumbane River.
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5.13 Visual aspects

The quarry site is situated on the north-west facing slope of a hill, which in turn is shielded by the hill on
the other side of the Mdumbane River. The site is therefore generally hidden from the surrounding areas

by the topography. There are however a few neighbours who have a view towards the quarry.

5.14 Transport, traffic and safety

In terms of the mining operation, there is unlikely to be an increase in traffic on the surrounding road
network owing to the low volumes of quarry. In addition, the transport routes will be on existing black-top

and gravel surfaces with regulated speed limits and factors of safety.

5.15 Socio-economic

The proposed area of operation is situated on a portion of the Qaukeni-Lusi Traditional Authority area
within Ward 21 of the Ngquza Hill Local Municipality in OR Tambo District (Eastern Cape Province) (see
Figure 1.1), with the potential labour sending area of Lusikisiki.

The key socio-economic factors for the local municipal area are as follows":

o Total population = 255,354
o 55% are female
e 99.4% are HDSAs
e Total households = 50375
» The average household size is five
o Education
e 40% of persons over 20 years have no schooling
o 68.5% of persons over 20 years have primary education or lower
» <1% of persons over 20 years have any tertiary education
o Employment
« 48.4% of the total population are considered economically active (15 to 65 years)
« Only 11.7% of this sector are employed with the main employment sector indicated as
services (28.3%), followed by private households (16.3%) and retails / trade (12.1%).
Mining / quarrying constitutes only 2.4% of the employment.
s 22.4 % are considered to be unemployed
e 7.4% choose not to work
s 37% are students, homemakers or pensioners/retired
» Household income
e 43.3% of the households have no income
o 89.2% of the households have less than R19,200 per annum (R1,600 pm)
e 94.6% of households have less than R38,400 per annum (R3,200 pm)

" Information sourced from the national 2001 census as updated, Statistics SA — www.statssa.gov.za.
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It is evident from this information that the area has a large number of people who are dependent on
others with low levels of education and income. The economic sectors are limited to service type
provision, and this is compounded by the fact that very few people have any buying power. The area is

in need of sustainable employment opportunities and service delivery.

5.16 Summary of the environmental setting

The proposed mining area is situated on part of the Nkunzimbini community area of the Qaukeni-Lusi
Traditional Authority within Ward 21 of the Ngquza Hill Local Municipality of the OR Tambo District
Municipality, Eastern Cape Province. The area is characterised by gently to moderately sloping hills,
with surrounding grazing lands (minor cropping in the lower lying areas as soils cover is low) within a
rural / agricultural environment. Settlements occur southwest, southeast and east of the site. The
quarry and processing area is on a small, northeast facing slope with elevations across the site ranging
from about 560 m in the south to 500 m in the north. The area is therefore mostly transformed habitat

(agriculture / settlement) with low ecological sensitivity.

Moderate annual summer rainfall is experienced (998 mm) with high annual potential evaporation
resulting in a net monthly deficit throughout the year. There are no water resources on the proposed
mining area; however natural surface drainage is to the northeast to the Mdumbane River which creates
the northern boundary of the proposed mining area. This is within the upper reaches of the Mzimvubu to
Keiskamma Water Management Area (T60G quaternary). There is no indication that the calculated
1:100-year flood event will affect the mining area, with natural runoff from normal annual rainfall events

being potentially more important in planning.

The predominant winds in the area are from the east-northeast (summer) and southwest-west (winter),
with dust fallout and noise generation from mining activities having little impact on the surrounding
communities. However, in terms of best practice monthly monitoring of dust fallout and notification of

blasting schedule is recommended.

Based on the above it is evident that there are very few environmental features within the area of the
proposed mining operation that require protection, remediation, management or avoidance measures.
These features are as follows:

¢ Soils — management of any excavated soils to maintain viability;

o Air quality — management of dust generation; and

e Surface water — protection and management measures to prevent potential poliution of the

Mdumbane River
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6. CONSULTATION PROCESS

Public participation is an important tool in the decision-making process. Consulting the interested or
affected public is the only meaningful way through which account of locally relevant conditions can be
taken, rather than imposing a socially and environmentally insensitive design onto an environment. This
section documents the process followed with respect to consultation with 1&APs and Regulatory
Authorities (see Sections 2 and 3 for the environmental process and objectives). As the proposed
mining area is an existing quarry, consultation with the public has previously occurred. Consultation in
association with both past activities as well as the mining right application in process has been included

in this section.

6.1 Interested and affected parties

6.1.1 Regulatory Authorities

The following Regulatory Authorities were identified during the initial environmental assessment process
undertaken by Terratest (2003):

Department of Mineral Resources: Mineral Development (DMR)
Department of Water Affairs and Forestry (DWAF)

Department of Environmental Affairs and Tourism

Department of Land Affairs

Department of Agriculture: Directorate Resource Conservation
Department of Local Government and Housing

Department of Economic Affairs Environment and Tourism
Department of Public Works

The Project Steering Committee from the Lusikisiki area

In terms of the Terratest Report (2003), liaison with the various departments is assumed to be

undertaken by the DMR.

6.1.2 Landowners & other interested and affected parties

An initial list of potential I&APs was created from a desktop study of the immediate surrounding
landowners (see Section 3.2). Contact with the headman of the Qaukeni-Lusi Traditional Authority within
the area of the proposed mine has already taken place through personal contact. Most of the other
1&APs will be engaged with during the information phases. No specific recent comments relating to the

environment or potential impacts of mining have been made by I&APs to date.
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6.2 Information phases
6.2.1 Advertising

In terms of the Terratest Report (2003), legal notices informing the public of the proposed project and
inviting them to register as I&APs and comment on the project were placed in the Daily Dispatch on the
13 March 2003 in English and Xhosa. No I&APs registered during this process, however enquiries were
made with regards to employment opportunities within the quarry business (e.g. plant hire owners
offering their services). These were directed to the quarry owner for further discussions.

To update the I&APs in line with this recent mining right application, site notices have been placed on the
boundary of the proposed mining area, and a legal notice informing the public of the proposed project,
inviting them to register as I&APs and informing them in the Daily Dispatch of the availability for public
comment of the ESR on the 4™ February 2011 and the EMPR on the 2" September. See Appendix A
for the samples of the content of the legal notice and the proof of site notice. No I&APs have registered
to date, however one comment has been received from the headman in the area relating to local labour
opportunities (see Appendix A).

6.2.2 Site visit

A site visit was held on the 14th April 2003, with the management and the staff of the quarry and some
100 local residents (Terratest, 2003). Their main concerns were with regards to the job advertising and
the selection of staff. As jobs are scarce in the area, it was decided that the temporary staff be
employed on a rotation basis so that everyone gets employment, even if temporarily. The permanent
staff would be selected by the management of the Pondoland Quarry, after wide advertising through the
area headman and leaflets in the local shops.

To update the I&APs in line with this EMPR a site meeting will be held on the 7™ September 2011. Any
comments received will be addressed and provided to the DMR.

6.2.3 Availability of the ESR

The ESR was made available for comments by the public from 4™ February 2011 to 14™ March 2011.
I&APs were invited to review and comment on the ESR in writing. No comments were received with
regard to the ESR.

6.2.4 Availability of the EIA / EMP

The EMPR has been made available for comments by the public from the 2™ September 2011 to the 3™
October 2011. 1&APs have been invited to review and comment on the EMPR in writing. Any comments
received will be addressed and provided to the DMR.
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7. ENVIRONMENT IMPACT ASSESSMENT

This section follows the requirements of the MPRDA and identifies the main mining activities and
assesses the potential impacts of each of these activities as well as the cumulative impacts based on the
environmental setting provided in Section 5. The assessment of environmental impacts of mining on the
environment, as well as the environment on mining, ideally involves a consultation process with
interested and affected parties as discussed in Section 6. However no feedback from the I&APs has
been registered therefore much of the assessment has been reformatted from the Terratest Report
(2003) with input from the specialists studies undertaken as highlighted in Section 5.

7.1 Mining phases and activities

When assessing environmental impacts, the proposed project needs to be viewed holistically,
incorporating all phases of development from establishment to eventual closure. Therefore, to mitigate
potential negative impacts and identify any potential fatal flaws that may render the project
environmentally unacceptable, the environmental assessment addresses all phases related to the
establishment of the proposed mine as discussed in Section 3, namely:

Construction;

Operation;

Decommissioning and closure; as well as
Post-closure (residual impacts).

7.1.1 Construction

As most of the infrastructure is already in existence, the construction phase for the following activities will
be undertaken over a relatively short period:

e Creation of stockpile areas
o The construction of the stockpile areas includes topsoil, sub-soil and product.
Topsoil will be stripped from the construction of the stormwater and pollution
control measures and quarry areas and stockpiled on an on-going basis for the
life of the mining operation. The topsoil and subsoil stockpiles will be located
separately from the temporary product stockpiles.
e Construction of stormwater and pollution control measures
o Development of berms and cut-off trenches (to separate clean water from the
environment surrounding the operating area from dirty water within the
operating area). Berms will be constructed along the back face of the quarry to
divert stormwater away from the quarry face and also along the contours at the
toe of the quarry to intercept any polluted run-off. Topsoil will be removed and
stockpiled and the berms will be constructed using subsoil taken from
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construction of the trenches. If there is insufficient material then topsoil will be
used; and

o Development of a pollution control dam (settling pond) between the quarry and
the Mdumbane River to capture the water from pit dewatering and dirty water
and prevent any polluted water from entering the river. This water will be re-
used for dust suppression within the operating area and block-making.

7.1.2 Operation

The following activities will be undertaken during the mining process:

e Access and on-site haul road

o The existing access and on-site haul road will be maintained at all times to allow for
continuous access by trucks;

¢ Opencast operations including mining, blasting and contribution to the various stockpiles
o The method of mining is discussed under Section 3.3.

e Two-stage crusher plant and block-making facility
o Crushing of the rock to sizes for the target market;

o Using the discard (fines) from the crusher to produce blocks for the
construction industry

¢ A site office complex for mine personnel with workshop and diesel storage tank
o Storage of waste - waste management is discussed under Section 3.7

o Storage of a hazardous substance (diesel) in bunded area

7.1.3 Decommissioning and closure

The decommissioning and closure phases will comprise the following activities that could lead to
potential impacts:
o Closure of the quarry
o All loose rock will be cleared of benches and floor and will be removed to the quarry floor
area;
¢ Removal of surface infrastructure — office complex, crusher plant, maintenance area and roads
o This process will commence once the infrastructure is no longer required for other closure
activities. This will include:
= Removal and rehabilitation of the access road;
= Dismantle and remove all infrastructures such as office units, diesel tanks, toilets,
crusher plant, block-making area, etc. The fencing and gate will be left in place for

safety reasons;
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= Once the site has been cleaned, the removal of stormwater control measures
(berms, trenches and settling dam) through the backfill of the trenches and
pollution control dam with berm and stockpiled material; and
¢ Rehabilitation
o Exposed surfaces will be reshaped and scarified (where applicable).
o The topsoil will be evenly spread across the disturbed areas.
o Topsoil areas shall be vegetated with suitable grass species.

7.1.4 Post Closure Phase

The mine will be required to apply for a Closure Certificate according to Section 43 of the MPRDA.
Section 43 (1) of the MPRDA states clearly that “The holder of a ... mining right ... remains responsible
for any environmental liability, pollution or ecological degradation, and the management thereof, until the
Minister has issued a closure certificate to the holder concerned.” It is therefore assumed that all
environmental impacts will be successfully addressed and managed through implementing the

management measures as stated in Section 8 of this report.

Owing to the nature of the mining activity the area is unable to be returned to pre-mining land use or
surface drainage conditions. Therefore rehabilitation is limited to contouring and re-vegetating exposed
areas related to the infrastructure. Nevertheless, the main closure objective is to mine in such a way as
to limit impacts on the topography, biodiversity, hydrology and aesthetics of the area by:

¢ Restricting the sphere of influence through the creation of suitable buffers and limiting the

disturbed area to that which is necessary only;

Controlling erosion through the implementation of suitable erosion and storm water control

measures;

Controlling nuisances, such as fugitive dust and noise, at the source;

Managing soils appropriately during stripping, handling and stockpiling to protect against erosion,

compaction and contamination;

Effective implementation of the Environmental Awareness Programme.

There will however be residual environmental impacts on:

e Surface runoff: increased run-off from the quarry area as a result of a change in topography and a
decrease in the infiltration potential, however no poliutants will be generated. The impact is
considered to be probable, of low significance, long term, of low intensity and of site extent.

* Visual aspects: exposed rock will be visible. The impact is considered to be definite, of low

significance, permanent, of low intensity and local extent.
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o Stability: the rock face will be checked regularly for stability, and loose rock will be cleared when
necessary. The impact is considered to be improbable, of low significance, long term, of low
intensity and site extent.

¢ Regional socio-economic structure: the proposed operation will provide employment for the life of
the mine only; therefore some residual effects on the local economy will be felt for some time after

the mine has closed.

The potential environmental impacts associated with the proposed activities and the biophysical
environment, have been identified and will be investigated further detail during the EIA/EMP phase as

per the specialist studies highlighted in Section 8. These potential impacts are listed in Table 7.1.

Table 7.1: Main mining activities and the potential impacts for the Pondoland Quarries

+ Soil contamination and loss of viability through:
o spillage of oils and grease Operation & closure

+ Surface water contamination through:

o wet suppression of exposed surfaces leading to soil | Operation & closure

erosion

Access & on-
site roads

» Dust generation (particulate emissions) through:
o wind erosion of exposed surfaces Operation & closure
o vehicle entfrainment on the roads
o tailpipe emissions from vehicles

* Noise generation through:
o movement of heavy vehicles Operation & closure

e Soil contamination and loss of viability (land capability)

Site office .
i ith through:
gpmp‘e); Wi o spillage of oils and grease by vehicles during operations | Operation & closure
lesel store o incorrect storage of domestic or industrial waste Operation

o concentrated run-off as a result of demolition activities Closure
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e Soit contamination and loss of viability (land capability}
through:
o spillage of oils and grease by vehicles during operations | Operation

Surface water contamination through:

Crusher & o Erosion of exposed surfaces Operation & closure
block-making,
including . . s
product ¢ Dust ger_ueratlon (particulate emissions) through: )
stockpile o wind erosion of exposed surfaces Operation & closure
o materials handling
o tailpipe emissions from vehicles
» Noise generation through:
o movement of heavy vehicles Operation
o crusher plant operation
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7.2 Environmental impact assessment process

To ensure comparable results, the assessment of potential impacts is addressed in a standard manner
using a clearly defined numerical rating scale to determine the significance of the potential impacts as a
result of the proposed project (Table 7.2). Each impact identified is assessed in terms of probability
(likelihood of occurring), extent (spatial scale), intensity (severity) and duration (temporal scale) and the
sum of the numerical values defines the significance. Although impacts may be positive or negative,
only the negative impacts that require mitigation measures area addressed in this section.

The EIA per mining activity rates the impact for each relevant environmental aspect per mining activity
as required by the DMR. The activities (and sub-activities) are assessed according to the different
phase of the mining process. Assessment of the environmental impacts is provided in Tables 7.3 to 7.9
per activity as follows:

Table 7.3: Access and on-site haul roads

Table 7.4: Stockpile area — topsoil and subsoil

Table 7.5: Site office complex — office complex with maintenance, security and diesel store

Table 7.6: Quarry — mining, including blasting

Table 7.7: Crusher & block-making, including product stockpile

Table 7.8: Stormwater and pollution control measures (trenches, berms, and pollution control
dam)

For all tables under this section the following abbreviations are used for the various categories:

s P - probability
e E -extent
e D -duration
e |- intensity
s S - significance
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Table 7.2: Numerical rating scale to determine environmental impact significance

improbable 0 I(;?:csﬁrrtiggn 40% sure of a particular fact or the likelihood of that impact
Probability Possible 1 40% to 70% sure of a particular fact or the likelihood of that impact occurring.
Probable 2 70% to 90% sure of a particular fact or the likelihood of that impact occurring.
Defini More than 90% sure of a particular fact or the likelihood of that impact
efinite 3 .
occurring.
Site 1 Immediate project site
Local 2 Up to 5km form the project site
Extent | Regional 3 20km radius from the project site (beyond the borders of the immediate area)
Provincial 4 Provincial
National 5 South Africa
International 6 Neighbouring countries/overseas
Very short-term | 1 Less than 1 year
Short-term 2 1to 5 years
. Medium-term 3 5 to 10 years
Duration Long-term 4 10 to 15 years
Very long-term 5 Greater then 15 years
Permanent 6 Permanent
Very low 0 Where the impact affects the environment in such a way that natural, cultural
and social functions area not affected
L Where the impact affects the environment in such a way that natural, cultural
ow 1 . . .
and social functions are only marginally affected
. . Where the affected environment is altered but natural, cultural and social
Intensity Medium 2 functions and processes continue albeit in a modified way
Hi Where natural, cultural and social functions or processes are altered to the
igh 3 P .
extent that it will temporarily cease
Very high 4 Where natural, cultural and social functions or processes are altered to the
extent that it will permanently cease
2104 Low
S5to7 Low to moderate
. Bto 10 Moderate
Significance Moderate to High
High
Very high
L011002/20110831/LB Page 38

DMR Reference: KZN30/5/1/2/2/297MR






6¢ abey

HNL6¢/2/2/L/S/0ENDY “edusisiay YNNG
g/1€80LL02/2004 107

'SOU0Z Jo bupusy pue .
Buneosewsap Ag A1essadsu S| JeYM O} SJUSLUBAOLU SJOIYBA JLul] 0L € AREsl 10 JuBWBAOW BL) BﬁMM“MHMM%%%_%%MM uopessuab asjoN
"a}is-uo 1dey sbo| — soueusiurEW B[OIYBA JBjnbay : :
"suoljelado buiuill pesodoid sy} punole s1exonq Jnojje; 1snp
inoy 1ses) Je yyim swwelbold Bupoyuow jnojiey 1snp e ysijgelssy .
(%0.) uoissaiddns jem se yons Juswiesl) soeuns Alleg e suoissiwe adid|e] pue ‘speos mmﬂﬂ%ﬁﬁ&&mw Aypenb
ajis-uo 1dey sboj — aoueusjuiBW B[DIYSA JBINBAY oL Z ; .m_o_r_m\., _m.momt:m pOSOUXS JO UOISOIB puUIm Jie Bugoaye
Juswsolojue pue abeub)s - suoiolsal paads 9IS spnjoul SUOISSILLD opeinoned 4o S90IN0S _m_EmEn_ uojjesauab 1sng
:apnjoul R ) '
SUOISS|W@ 9oNpal 0} sanbjuyoss) uoissaiddns jsnp sAbn4
. "UOIJBUILIBJUOD 82IN0Sal J8JeM jJusnbasgns
o1 Aq s08yo Ajlep l_uhmwoh M un:ﬂuﬁcw“wwamwﬁwuo%wmm%wwﬂwmww pue uoisola [0S 10} [eljuslod 8y} sesealoul UOEUIWIEJUOD
: : : 8 b JOAUOD ISNP 40} uoissalddns Jom Ylm pauiquiod Jsjem aoeung
8q JSnui Ba.e [2uofeIado 8y) UM JOUN Jajem 20BLNg gale pesodxs sy} u| 9sealou] sy ‘uoeredo Buung
"8)is-uo 1da) sbo|
8y} pue Auejnbel paojaes ag Jsnw juswdinbe pue $8joiYaA ||y
"ayis uo jdey aq jsnwi Boj uonelpawai pue Bugiodss uspioul uy Aupgein
"ebejjids Jofew Joj Joeju0D pue ainpscosd paquossid 8yj e ‘Ajligen J10s Jo ssoj j0s8 n.v__. pue
"uoeyjigeyas pue abejjids Jouiw Joj amnpasoid paquossid sy e L 0 jusnbasgns 8y} pue $82IN0sal [0S O UORBUIIEILOD UOHEUILE]LOD
"SBOJE PSpUnog Uiylim pue pauuew paquosaid oy} 0} pe9| p|noo *0)a ‘[asalp ‘aseald ‘sjio jo abejdg A oS
8} U1 paJo}s aq |[IM S|ESIUISYD JayJ0 PUe [9saip ‘esealb ‘S0 e ’
:Buimoj|o} ey} Jo Junoooe
soye} jey; aoeyd uf jnd aq jsnw ued Juswabeuew sjsem y
ainseauwijuowicbeuey | ¢ d | —_uopdudsep KjAnoy | joedull [epusiod
; ‘ i : ~ Speod [ney a)is-Uo puE $$9998 aiy) Jo Juswissesse yoedwl] g7 9|qe]L
ENEVA: Jop)

sauJenyd puejopuod Hodsy awweiboid Juswabeue [ejuatuuoliAug







Ot #bey

HINL6Z/E/C/L/S/0ENZM -Boudiiey YN
gV1LE80L1L02/200L 407

“S9U0Z JJO Buldusy pue
Buieosewsap Aq AJessagau S| Jeym O} SJUSWISAOLL B[DIYSA il
‘g}is-uo jdey s60o| — adueusjUIBW SDIYBA JBjNBaY

‘Asauiyoew Bumow yues
Anesy Jo Juswanow ay) Aq pajessuab ag ||im asioN

uopessuab esioN

alinbal

8q Aew Buipess uayj UoseSS JoMm JSil BY} Jele cov:m%m.._
j0U sey siyj §i pue se|idyoo)s ulal-buoj jo ucnelaban jjeg
(%02) uoissaiddns jam SE YoNs Juswiesl; soeuns Afeq
9)is-uo Jday sBoj — eoueusjuleW 9OIYaA Jeinbay
uopelebien Jo Buaaco ybnouy) seoepns pasodxs aonpay
:epnjoul

SUO|ISS|We aonpal 0} senbjuyos) uoissaiddns Jsnp aARbng

‘SajoIYen woly
suojssiwe addjie} pue ‘s)is uo JUsSWUIBIJUS SjoiyeA
A ‘sgoepns pasodxa uoisois puim ‘suoijessdo Buypuey

sjerajew ‘eale Buyjianaj ‘uoijejabea jo Buues|d
apn|ou; suoIssIWS sienoiied JO $82IN0S |BljUSIOd

Anjenb
Jre Bunoaye
uopjesauab jsng

‘palojuowl pue (Jusieainbe ajgenns Jo)

S90BLNS PAGIN}SIP UO S3j08ds SAISEAU

uopiesy yum paAelds aq pinoys asayj usy} oo sa1oads SAISBAUI L usjje JO JUSWIYSIGe)SS 8Y) pue seale a|idyo0)s a_m._mozﬂo_n
uslje pjnoys ‘siqissod se ||ews se s| 80UBQIN]SIP JO BaJe aINsu 8y} 4O UolINIISUD Joj (Jelgey) uolejaban Jo [eacway 40 8807
"8]iS-uo jday sboj
sy} pue Apenbal pasjaias aq jsnul Juswidinbe pue sejoIyea |y
"8)is uo 1doy oq Jsnw Boj uojeipeas pue Buipodal Juspioul uy
-obej|ids Jofew Joj joejuoo pue ainpaococid pequosaid ay] e .
- AMligelA jlos jo ssoj
pue eBeyyds Jouiw Joj ainpasoid pequosaid ayj e 0 Jusnbasqns 8L} pUe $80IN0S3I [I0S JO UOJBUILIEJUOD
*SESJE PSpuUNog UiLYjim pue pauuew paquosald ou) 0} pes| pinod “je ‘jesalp ‘asealb 'sjio jo abeyids
BU} Ul paJojs a4 [IIM S|BOIWISYD JBYJo pue [esslp ‘esealb ‘s e
:Buimoyjo} ayj jo Junoooe
soye) Jey) soe|d uj jnd aq jsnw ueld Juewsbeueul a}sem y Aigein
wg'} Jo Jybley e pesoxa Jou SN Sajid¥o0lS o “Aiiqeia J0 $S0] pue
Aiyeledas pa)idyools oq Jsnw 110Sqns pue fjosdo] s 110S JO SSO] 210j818Y) PUE UOHBUILIEJUCO O} PES] P|NOD UOJEUIWEIIOD
WL 00E JO Y1dep & 0} 8 PeIOpISUCD S| josdo] } ‘s|ios 8y} Jo Buxiw Bumoje se yons Ajjoaliooul j10g

‘Jey) Junoooe aye} jsnw
siyl ‘ejep o} dn jday aq jsnw juswaoeld jos jo ueid pue Bo| y

auop s} Jo ‘ace|d 8ye) jou Seop sadA) [eusiew
8y} Jo uoneiedes | “ease ajIdYC0}S BU) UIYIM JIoSqNS
pue [1osdo} 8y} J0 uopeledes pue juewaoeld ay

Ajo1e1edas psjidiools 8q Jsnul losqns pue [j0sde] e
ww Q0¢ jo yydop e o} oq pasepisuco sijlosdo] e
Jsjum
Buunp sinooo Buidduys Ji peurejulewl st Aubsjul leInjonnsg e
‘Jey) Junooge axel jsnwl siy] alep
0} dn )day oq 1snwl EmEoom_a pue Buidduss jios Jo ued pue mo_ v

“AlifiqelA ios

O SS0| 810{819Y} PUE UOIJEUIWIBIIOD O} PEes| PINo2 Jt
‘sjios ay} jo Buixiw Buimojje sk yons Ajjoenoou] suop
b si 4o ‘aoe|d @)} Jou saop Buiddiys siy} 4| *8inNSO[0 Lo
uojjejjiqeys. Joy pa|idyoo}s pue paacwal s| [losdo} sy}
1ey) ainbal |im eale 9)Id¥300)S 94} §O UOIONASUOD 8y,

2INSLoi JuauD

g d T uonduosep ANAROY

joedul jeuajog

jiosqns .Em _.ommoa "eaJe o[1d)90)s oy Jo Juswissesse Joedu] 7 Qe L

sayJeny) puejopuod Joday awuweibold juswabeuepy [eluswiuoiaug







1 ebed

HINLBZ/2/e/L/SAOENZY ‘8oudIeiey MNT
gLE804402/2004L07

'souoz yo bujousy
pue Bugeasewsp Aq Aiessaosu s| Jeym 0} SJUSLUBAOW SRIYSA JUiT
*a}is-uo 1day sboj — eoueuajulew appIyaA Jeinbay

"SS|0IYBA JO JUBSWIAAOW By} Aq pajelsusl aq jm asION

uopessush
as|oN

(9,0.) uoissaiddns Jom se Uons jusulieal) aoeuns Ajjleq e
8)is-uo 1day sboj — soueuajUIEW SPOIYSA JejnBoy e

uctjelefion 1o Buuanoo ybnouyy secepns pssodxe aonpey e
:8pPN{oul SUOISSIWS 8oNpal 0} senbiuydd) uoissaiddns 1snp aAbng

*S92IYaA WOl suolssiwe adidjie) pue ‘ays ey} uc
JUBWIUIE.IUS BIDIYSA ‘SEOBUNS pasodxe UoISole puim
apnjou; suoissIwe sjejnofJed Jo s8oInos jenusiod

Ajenb
Jie Buposye
uojjessuab 1snQg

"S81)IANOR UOHEHIGEYSS PUB UONIOWSP JO UoyS|duwod
[3uUn dn paujejulew aq [|IM SSINoNASeIUL Jojem AP pue ues|o ||y

"$80IN0Sal JO]EM oUj} JO UOHBLILIBIUGD Ul Jnsal Aew
YOIUM ‘UOISOID 0] pES| PINOD 8NSOI0 BulNp saniAloe
uoHIfOWSP BY) JO }NS8J B SE LOUN) PejeauadILo)

alis-yo Ajj1oe} paseisibos
B Je |esodsip Joj j0j0eiuod pesiuboosi e AG 8)SEM JO UORDD|I0D e
‘(ease aoyjo / sdouBUSUIBW)
eaJe pajeubisep e uj suiq pa)JeW U] UOIJOS||00 S)SEM OlJSUIO e
"(ease
20URUSUIELL) SBOIE PSPUNOY UIY)IM PUE pauuew paqosald
8Y} Ul PaJ0)S 8q |{IM S[EDILBYI JOYJ0 PUE [9SaIP ‘aseall 'S0 e
:Buimoljo} 8y} jo
Junoooe saye) jey) soed ui jnd aq Jsnw ueld Juswabeuew ajsem vy

(sbeuoys Joauioou) / abeyids s|qissod) |osalp pue
a)sem [el)snpul pue ansawop Jo sbeloys Aesodwa |

uofjeuIWeuoD
l9]em soeung

‘SaljAlO. Uojeljigeyal pUe uoIjoWwep Jo uols|dwod
jun dn paulejulew a4 jIMm SBINONLSELUI JOjem ALIP pUB uBs|d [y

"e10}} JO JUsWIYSI|geIse

juanbasqns ay} pue sji0s 8y} 0 ANjIHSY BY) BONPSL JiIM
UOIYM ‘UOISOL8 0} pes| PINoD aInsoj Buunp seyAloe
UOIJIOLLIBp BU JO JNSal B SE Jound pajenuasuo))

a)is-jjo Ayjioey pais)sibal
€ Je |esodsip 4o} Jojoesuoo pasiubooal e AQ 8)sem JO Uojos|[0D e
‘(eaJe 2040 / soUBUBUIBW)
eaJe pajeubisep e ul suiq peXyIBW U] UOHDIS}00 9)SEM JJSDWO( o
(eale
aoueusjulewl) Seale papung UIUlM pue pauuew pequosald
8U} Ul PSI0IS 8q (|IM S|BOIWBYD JOY0 pue josalp ‘oseald ‘s e
:Buimoy|oy ayj jo
Junodoe seye} jeyl aoe|d ul ind aq jshw uejd Juswabeueul ajsem y

(eBeioys 10a.100ul / abej|ids sjqissod) [asalp pue
9]SEM [Bl)SNPU] 10 J3SBWOop Jo abelols Aesodwe |

'9)is-uo 1day

sfioj ayy pue ApenBas peaowues aq jsnw Juswdinba pue sediyeA iy

"a)Is Uo jday aq isnw Boj uonelpswal pue Bupodss Juspioul uy

‘obBe|jids Jofew Joj JoejU0D pue sinpeocoid paquosaid By e

"uopejigeyas pue abeyjids Jounu Joj sinpeoold paquoseid 8y e
"SE8Ie PApUNOY UM pue psuuew psequosald

8U} Ul P210}S 8q ||IM S|EDILSYD JBYIO pue |9salp ‘asesld ‘SO e

:Bumoyioy ayj Jo

Junoooe sede) jey) soe|d ujjnd aq Jsnw ueid EmEmmmcmE 3)SEM

_Q_:um»E Ec&%mcmi .

Angen
0 ss0| pue
uopeuILEU0D
llos
‘AijigelA 1108 Jo ss0|
jusnbasqgns sy} pue $824n0sSal ||0S JO UOJRUILLEIUOD
8y} 0] pes) pinoo '0}e ‘[esalp ‘asealb ‘sjio jo ebejjidg
yoeduy
uolduasap »ezuu< {epuajod

81015 [eseip pue Nut:umm .ao:m:m«:.n& 5_3 xo|duiod 3Eo —xojduioo 921J30 8IS 8y} Jo Jualissasse oedul] G/ ojqel

souIeNy) puejopuod 1oday swwelboid Juswsebeuepy [EjusWUOIALT







Zy 9bed

“$8U0Z JJO bUIDUS)
pue Bupesseweap Aq A1esSa03U S| JBUM 0} SJUBLUSAOW S|IUSA LI e
-a)s-uo jdey sboj — asueusjuiew o[oiysA Jejnbay e
"spouad Bunse|q
Bupsnp pejenoeas ag pjnoys Auenb 8y} JO W Q0G UIYUM SOSNOH e
‘(v Asjes pue ujesH sauiy
ay} Jepun suonenBay) pejoeye jou aie ease ay) punole ajdoad
pue sasAojdwe jo Ajgjes pue yjeay Jey) ainsue 0] payioiuos
pue (pabfo]) psasojuow oqg JSNW UOHEIGIA pue jsSelq Jie 8y
‘pamoyjo} ase sainpacosd ubisep 108100 ay] jey) ainsus o) Aued
ajqisucdsas se paubisse eq jsnw uosiad jusiedwos Algeyns v e
‘a)s-uo 1day aq }snw aouspuodsasioo
Aue jo Bo| vy -siesn pugej Buipunolns o} paNQUISIP PUB BJISU0
paysiignd aq jsnw (Aouenbsly pue sewn) sipsayss Bupselq oyl e

HNL62/e/2/L/GI0ENZY Bousisiay YA
gViIE80LL0C/200L1L0T

"suopeledo Buiuliu pasodoid ey} pUnGIE )8%ona INojje}

18Np Inoj 1se8| 1B yim swwesboid Bupojuow jnojje} j1snp e ysijqelss
(%02) uolssaiddns jom se yons juswijeal) aoeuNs Ajleqy e

8JIs-uo jdoy sBo| — eoueusjuiew BOIYSA Jejnbay e

:8pnjoul SUOISSIWS aonpal 0] senbluyoa} uoissasddns jsnp aABn4

*In220 Aew ssijiAloe Bugselq wodj 204-A ‘Uoiippe Uf

‘Allenb

8y} JO Wealsumop pue wealsdn Joau ay} jo Buupoyuow Apsuenyy
‘suopelado

Buunp sepioe} jonuoo uolnjjod pue JsjEMULIOIS JO UOIONASUOD
JUBLINOUOD B Y)Im Seoepns pasodxs jo Jusixe ay) Buisitiuy

uoliejijiqeys.
Buninp sjqissod aleym uoljejebaa pue |10s Jo Juswsoe|des
‘Bulinojuoo yim oiqissod Se |ews Se SI 89UBgJN)SIp jO BaJe ainsul

"paJojluow pue (Jusjeainbs s|gelns
J10) uopes) yym paAeids eq pinoys saLyy Usy] JNOS0 $810adS BAISEAU]
uslje pjnoys “ejqissod Se Jjews Se S| 82UeqInisip JC eale ainsug

'8)IS-U0 109 sbo|
ayj pue Auenbal pasiaies oq jsnw juswidinbe pue SsPIYsA |y
"9JIs Uo Jdey oq Jsnwi Boj uonelpswal pue Buiodal juspioul Uy e
(se1qes
snoiaaid 99s) soeyd ui Ind 8q jsnw ueid jJuswebeurw s}SEMY o

Aieeiedes pajidools 8q JSNW USPINGIBAO PUE (osgns ‘llosdo)
ww 0o¢ Jo yidep e o} aq palepisuod s| |josdo] e

Jajum Buunp sinooo Buiddus yi paulejuiew si AjuBejul inonsg e
:Jey] Junoooe axe) jsnwl siyl "ajep

0} dn jdey aq jsnw juswaseld pue Buidduys jios jo ueld pue Boj v

sunsesul JuswaBeuen

z.w,_n, ‘:_,w:_,u:_ Bujuiwi - b._wz,uaﬁ

‘suoljelado Buunp Assuyoew uoljelauah
€ Buinow yliea Aaeay JO JUSWBAOW aY} Ag SE {jom 9SION
se Bupsejq pue Bulljup woly psjelaust aq |im asIioN
RGN
woly suoissiws adidjie) pue ‘seseuns jd UlyIm e mcﬁumﬂw
Z JusLIUlBIUS BI0IYSA ‘SaoelUns pesodxs Jo uoisols .co;m.h 5ush
puim ‘Bugse|q pue Buyup ‘uoneeben jo Buues|o " len
apn|oul suoissiwe a)einoiped Jo $924N0s (BlUd10d sha
Jajem 92BHNS 8U) 8)eUILBIUOD
F pIinoo Bujiselq wioJy Jeyjew [eaiayD pue aejndited
$92IN0Sa) JoJem 8y} JO UOHBUILIBIUOD
ul Jinsas Aew yaiym ‘uoisols o} pesj pjnoo Builiienb | UOBBUILIRIUOD
4 yum pajeroosse sebueyd uopelyyu; pue oydelBbodo) jo pue Ayuenb
}insaJ e Se Se0eLNS Pasodxa JOAO Jounl pajesjuaducn | 191EM 8d3eLng
sabueys uonedyyu pue aydelbodo)
4 JO }nseu e se sawn|oA youni jesnjeu ul abueyn
"580€4iNS pasodxd U0 $9]00dS SAISEAU]
£ usjje Jo EoE;w_EEmmthﬂcm eale Auenb / Buiuiw sy) Asianpolq
o uoneledaud ayj 1o} (Jeyqey) uonejeban jo [eaowiay 108807
"Joalay) ss0|
L Jusnbasqgns ay} pue $82Jn0sal |I0S JO UOHRUIWEJUOD
8y} 0} pea| p|nos "J)e ‘|esalp ‘aseall ‘sjio jo abejidg Augem
0 SSO| pue
RIEER :o_%mc_EMumoo
JI0S JO SSO| 910}8484)) pue UCIEBUIWEILOD 0} pEs| pjnod AR 10S
}1 ‘spios sy} jo Buixiw Bumojie se yons Aj}9a1100u] suop '
4 s1 1o ‘aoe|d oye) Jou seop Buiddys siyp | “8insoo
uo uoneyjigeyal 10§ pa|idyoo)s pue pasAowal S| JIos
Aue jey) aiinbal |jim eale Buiuiw jo uonesedsid sy
oo ; yoediu|
19 uonduosep ANAROY fepusiod

}0 jusuissesse joedwl| :9°/ ajqel

u<®m@ou

saLIEeND) puejopuod Joday swweiboid juswebeuepy [ejuswuoNAUT







£f abed

*S9U0Z Jo Bupudy pue
Bupessewsp Aq AieSSa08U S| JEUM 0} SJUSLUSAOL SOIUSA HUIIT »

HNL62/c/2/L/S/0ENZX -8ousiefeY HNQ
gViLE80L1L02/2004107

*a)is-uo )1doy sboj — aoueusjuiew sjoiyanA sejnbey e ‘suofesado Jaysnio sy} pue s8|9IUsA uopeloush
‘Idd Aneay Jo Juswanow sy} woly pajelausb aq jjim asioN 9SION
sjeudosdde yum ssalojdwe Aiddng "Aiessaosu alaym sianui
J0 uogejelsul syl yum jueld sy jo eoueusjuiew Jenbsy e
"suofjesado Bujujui pesodoid sy} punode §38xong JNoj[e; 1snp |
inoj 1ses} je ypm swwelboid Buuoyuow jnojjey }snp e ysijgelsy
(%04) uotsseiddns ; "S9[oIyeA woly suoissiwe adidje) pue Ajenb
1am Buisn seoeuNns pasodxs j0 Jusujesl) 80BLNS pue ol Bulpuey sjeusjew ‘saoeyns pasodxa JO UOISOIS pUim Jie Buposye
ueid saysnio ay) uiyim si1eAelds Buisn uoissaiddns jsnp Ajleq e apnjoul suoiss|we sjejnojued Jo SaaInos [ejuslod | uoneisuab jsng
a)is-uo jdoy sboj — soueusjuUIBW B[DIYSA Jeinboy e
:9pnjoul SUOISSIWS 8oNpal 0} senbjuyoe) uoissaiddns jsnp aApibny
"a)is Auenb syy
JO Wwesalisumop pue weauisdn Jaau oy} Jo Bulojuow Ajepeny e S90IN0sal Jajem ay) UOlBUILLE}UOD
‘'suopjelado 8 JO UoljeUIWEUCS Ul }NSa) ABW YOIYM ‘UOISOI8 O} PED) pue Ajuenb
Buunp sen|jioey [0.3U0d uoinjjod pue JS]EMWIO)S JO UOONIISU0D pINoS seoeuns pasodxa JBAO JOun! pajesnuasuo’) lejem adeung
JUSLINUOD By} YlIM SSoBHNS pasodxe Jo juaixs ey} Buisiwiuly
‘ais-uo jday
sBoj ay) pue Apenbas paojaies aq jsnw Juawdinbs pue ssoIYeA |y
"8IS L0 1day aq Jsnwi Hoj uonelpawss pue Bujpodal Juspiou) Uy A
-abejjids Jofew oy 1o€}U0O pue ainpeood paquosaid ay) e J08I8Y} SSO| HIQelA
‘uoneligeys. pue obejids Joulw Joj einpadoid paquosaid oy e 6 Jusnbasgns au) puB $83IN0SAI ||0S JO UOHBUILIBIUOD :o_wmcw_mhomummw
'SBaJe papunq Ujym pue psuuew paquasald ay} 0} pea| pinod 016 ‘jasalp ‘osealb ‘sjio jo obejidg T o
BU} Ul Palo)s aq [|IM S[BOIWSYD Jay)o pue [assIp ‘asealb ‘s 1os
:Buimojjoy 8y jo
E:ouom seve) jey) soe|d uj ind aq um;E ueld EmEmmmcmE ajsem y
- joedun
o..:wmﬁE «:mEamwcmE | 8 co_uncum% Aoy jepualod

B)ic xuoww «u:ua._ wﬁ E@:.u:. BUD{EW-)90]q PUE J0YSTiI5 8Y] JO JuswISsosse Joedu] 17 ojqeL

v %w&mou

SOLIEND PUB|OPUOY Hoday swwelfold Juswabeueyy [ejusiuolAug







i obed

INLEC/C/C/L/S/0ENZM -daudiajey NG

gV1E8041L02/200L 10T

*S8U0Z YO buidus) pue

-Areujyoew Buirow yues

Buneossewap Aq A1esSad0U S| JeYM O} SJUSLSAOW BDIYSA I S Anesy Jo Juswanow ayj Aq pejesaush oq [im SION uopelsush asioN
"ayis-uo jdey sbo| — soueusiulew BjoIYaA Jeinbay ; '
sWwiaq uo Bulpass 10 Uoije}eboA JO UCISSa20Ns [BIMBN
(%02) uoissaiddns j9m Se UoNS Jusuiesl) 80BUNS e "S9I0IYSA W0y SuoIssiwe adidjie} pue Ayjenb e Bunoeye
saoepNns pasodxe W] e 01 ‘Bulipuey sjeuslew ‘saoeuns pasodxa JO UOISOIa PUIM : co;& ousb 1snQ
:epnjoul apnjouj suoissiwe ajeindilied Jo Sa0IN0S |BIUSI0d ;
suoissIwe aonpai o} sanbiuyos; uoissaiddns Jsnp eabng
‘o)is-uo }day sboj
oy} pue ApeinBas pasiales ag jsnw juswdinbe pue seoiysA ||y -500.N0S3. JOJEM BU} JO UOHEUILIEIUOD
"a)is uo yday aq isnw Boj uopelpswal pue Bujuodsy Emn_ﬁoc_ uy v 84} O} pea| p|no9 ‘1o ‘||saip ‘eoseslb .w__o. jo wmm__aw
s9|qe} ’ ' '
snoiraud 8es) eoeld u) Ind oq jsnw ueld juswaebeuew sjsem vy
saginjoe
Bunse|q woy pajos]|od sjeowayd fejusiod Aue saowal . uofjeujWe)uo9
0} Bujipioeq o} Joud Ino peues|d aq O} WEep |OAUOd UOHN}CH  » o mw#mszmmmw_w%h%mﬁwu &oomwwm:_mmﬁm:%% “Mﬁm.__wm Jejempunoib
"Aued siqisucdsal pajeublsep ey} Aq s)osyo Ajrep pabboj yum } PESI P 081109 w.m.m e mc_.w__EtmE. uc:owm EMG s pue aoeung
$8INJoNJ)s [0U0D uohnjjod / J8)EMLLIOIS SY} JO SoUBUSJUIIEN cmEmm uew :_w &M 5U1 16 Led SE POUSIEISS &
aAonsqo Buiag oL } : e 1em ayl J w__ paysiiqe}ss aq
Inoyum uopeabens Jo uoisseoons j|es Aq peple ‘Aljigels edojs » __hn,&om_w_m\w,s wct_ww _M“ﬂmm um__%%_uw%%h NMM_M_UO%%%
uojoN)suoD Jo seseyd : : ) ’
oU} 10 BO] 5O-pauBiS & Ly UBISSp B LM mw:m__ aEMo Jo uonealo ayy ybnouy) palsje aq ||im Jo-uni eseung
ainsue 0} uofonsuod Buunp juesaid aq jsnw Jooulbuy e
"8}is-uo 1dey sboj
8y} pue Aenbes peoiales oq jsnw juswdinba pue sejoIyaA ||y ‘AJlIgeIA (108 JO 8S0]
‘a)is uo Jday aq ysnw Boj uopeipawal pue Bujuods) Jusploui uy |y juanbesqns 8y} pue sadInosal oS JO UOJ)BUILBIIOD
(soiqe) : 8y} 0} pes| pinod ‘038 ‘|9saip ‘asessd ‘sjjo Jo abejidg
snojasld 98s) soejd ut jnd aq jsnw ueid Juswabeuew ojsem vy
‘1doy aq Jsnw
uo»INASUOD pue uoleAeoxs ay; jo Boj e pue [10sdo] palspisuod suweq ey}
SI W Q€ 40 Yidap e 0} log "pamojjo} ssaoold sy Jo ubis § 40 uoponysuos Buunp posqns pue jlosdoy jo Buixiyy | Aupgen 1o ssoj pue
Isnui pue uoponJsuoo Buunp Jusseid aq jsnw Jebeuew suy UOjJeUIWELOD [10S
Aigje.edas payidyoois oq jsnu [j0sqns pue osdo) pUB UojjeU|WEU0D O} nm%_w_v__w.w_w H_WJM_WMMM““_ No_w_m%c,.cy
Wl 00€ 40 ydap € 0} 8q pauspisuod si jjosdoL e mc_>>o=m. se yons Ajjoa1loous suop st 10 ‘aoejd ayel “_oc
4ejuii 9 soop Buidds siy} j| swuaq ayj ssaup-doy o} pesn

Bulnp sinooo Buiddigs y pauiejuiew si Ajubsjul leanoNLS e
ey} JUnoade Be} JSNW Siy | ‘9)ep o}
dn jdey eq jsnwi EmEmom_a pue Buiddus jjos Jo ueld pue Boj

10 21nsO|9 Uo uoHe|Igelya. Jo} paidyo0)s JeyNe pue
psAowal st [losdo} ay} jeys aanbal {m wep |ouo
co;:__oa pue suusq 'S3YOUBJ} U} JO UOKONASUOD By

einseswl Eo&o cwE; ‘

coﬁ_sm% KAV |

joeduwi) jenuajod

oedu tgZ ejqeL

SelIEND PUBjopUOd Hodey awweiBold juswoebeueyy [BIUSWIUOIAUS







CoppefAFAF

Environmental Management Programme Report Pondoland Quarries

8. ENVIRONMENTAL MANAGEMENT PLAN (IMPACT MITIGATION)

An environmental management plan (EMP) is aimed at providing management measures to reduce or
mitigate the environmental impacts highlighted in the EIA section of the EMPR (Section 7). This section
of the EMPR is designed as a practical stand alone section that can be implemented by mine
management. Management strategies are based on the BATNEEC principle (Best Available Technology
Not Exceeding Excessive Cost). Wherever possible, management strategies will be incorporated into

the mine systems to avoid, or appropriately manage, impacts from the outset.

Once approval of the EMPR has been obtained from the DMR, in terms of the MPRDA, the EMP
becomes legally binding on the applicant. Mines are expected to continually update their EMPRs and
these updates need to be added in the form of amendments to the EMPR. Monitoring of the EMP is
undertaken on an ongoing basis and performance assessments (audits) are undertaken every two years
to determine the continued appropriateness and adequacy for the EMP. Reports on the findings of the
audits must be submitted to the DMR, other government departments involved in the approval of the

EMP and other I&APs on written request.

8.1 Objective and goals

The overall objectives are to minimise operational impacts and rehabilitate the areas disturbed by
infrastructure as close as possible to pre-mining conditions, ensure that the site is made safe, blend the
quarried area into the natural environment as far as possible, and to control erosion and pollution
emanating from the proposed mining activities (Table 8.1). However, owing to the nature of quarrying
and the limited soil cover, pre-mining land use will not be attainable on closure with rehabilitation to

wilderness status.

8.2 Management measures

This section provides the mitigation and management measures of the impacts highlighted in the EIA
during construction, operation, decommissioning and closure phases of the proposed mining operation.
The management measures, including frequency and financial quantum, have been dealt with per
mining activity and are provided in Tables 8.2 to 8.8 as follows:

e Table 8.2: Access and on-site haul roads

e Table 8.3: Stockpile area — topsoil and subsail
o Table 8.4: Site office complex — office complex with maintenance, security and diesel store
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Table 8.5: Quarry — mining, including blasting
Table 8.6: Crusher & block-making, including product stockpile
Table 8.7: Stormwater and pollution control measures (trenches, berms, and poliution control

dam)

Table 8.1: Environmental objectives related to aspect

Topography » To mitigate topographic impacts created during the operational phase as far as possible through correct
benching and factors of safety
Geology ¢ To limit the impact on the mining area by limiting the size of the area disturbed by mining and ensuring
proper stockpiling of soils for use during rehabilitation
Soils + To mitigate long-term soil contamination impacts
+ To maintain the viability of the soils for future rehabilitation purposes
To ameliorate altered physical and chemical properties of soils caused by stripping, handling and
stockpiling
e To install and maintain long-term erosion control structures using natural vegetation and stand-alone
methods
* To ensure proper and effective dust monitoring measures are put in place
» To prevent the possible contamination of soils along the roads, and around the mining operational area
Land capability | » To reduce the area that is to be disturbed, and contain the impacts on the natural habitat caused by the
& use mechanised equipment
Biodiversity ¢ To reduce the impact on the natural biodiversity in the area by limiting mining activities to the designated
areas
To control weed/alien plant invasion
Encourage self vegetation to control erosion
To ensure proper rehabilitation and natural succession occurs so that the natural habitats can be restored
in certain areas
Hydrology ¢ To ensure the most effective water management of the mining site
Noise + To ensure blasting events are guided by the Mines Health and Safety Act
* To ensure that the blasting events are controlled and monitored
¢ To reduce the impact of mining noise on the overall environment, and within the proposed mining area in
particular
Visual » To limit the visual impact of the mining activities to the road-users and local residence of the area
Socio-economic | ¢ To limit the socio-economic impacis as a result of cessation of the mining activities
Maintenance » To monitor and manage post-closure impacts untif closure is obtained
Infrastructure o To ensure that the components are properly disposed of
Waste e To collect and dispose of all waste at a permitted disposal site
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Environmental Management Programme Report Pondoland Quarries

8.3 Environmental monitoring programme

On-going monitoring of the physical environment (surface water and air quality) will continue throughout

the life of mine as per the monitoring programmes below.

8.3.1 Hydrology

Surface water quality will be monitored quarterly at localites PQSW1 and PQSW2 upstream and
downstream of the site (Figure 8.1). These samples will be submitted to a laboratory for an abbreviated

standard chemical analysis. An annual monitoring and trend report will be compiled.

8.3.2 Air Quality

Dust will continue to be measured and reported on throughout the life of mine at the four dust bucket
localities PQD1 to PQD4 (Figure 8.1).

8.3.3 Performance Assessment

The MRPDA requires that the holder of a mining right undertake an assessment of performance against
the requirements of its EMP and submit such report to the DMR. Performance assessments will be
undertaken in accordance with Regulation 55 of the Mineral and Petroleum Resources Development
Regulations and will include:

¢ Continuous monitoring of performance against the EMP provisions;

e Updating of all procedures (emergency, environmental awareness, rehabilitation strategies etc.)
where necessary;

e Updating the financial provision (method and quantum) annually as part of the internal
performance assessment audit;

¢ Submitting a performance assessment report to the DMR every two years; and

o Effective management all environmental information required by the various government
departments such that this readily available for submission when required.

Review and monitoring of the commitments made in the EMP will continue throughout the life of mine.
Mine management will conduct daily review of compliance which will be checked and reviewed on-site
monthly by senior management. Any non-compliance will be noted and mitigation measures actioned,
reported on and addressed. An annual on-site internal audit will be conducted. The audit report will
cover all aspects investigated, and provide suggestions and recommendations, advise on any mitigation
measures which need to be implemented, and any amendments to the existing programme that will
improve the levels of commitment. Should more specialist inputs be required then these will be

assessed and implemented as the need arises.
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8.4 Environmental awareness programme

The successful implementation of the Environmental Management Programme is dependent on training

and awareness of all mining personnel.

8.4.1 Induction

All full time staff and contractors are required to attend an induction session. Employees are inducted
when they start at the mine and when they return from leave. Any contractor, who works on the mine for
a period of 24 hours or more, is required to undergo induction. Environmental issues and aspects
relating to the operation, including environmental impacts and mitigation measures, will be discussed,
explained and communicated in these sessions. Induction sessions will be modified according to the
skill and education level of attendees, so that a suitable understanding of environmental issues and

pollution is obtained.

The basic content of the induction programme for full time employees will include the following aspects:
+ Topsoil management;
e Water Control;
¢ Dust Control;
o Waste Management;
e Pollution Control;
e Trespassing, and

e Hygiene.

8.4.2 In-house and on the job training

In-house training sessions will be held with relevant employees to allow for participation in determining
environmental issues and concerns that relating to their specific occupation. Education with regard to
environmental incident reporting will be detailed at these sessions.

On the job training is an essential tool in environmental awareness as employees will be given details of
the expected environmental issues and concerns specifically related to their occupation. Employees will
be trained on how to respond if an environmental problem or source of environmental pollution arises.
The training will be on-going, and all new employees will be provided with the same standard of training

as existing employees.
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8.4.3 Environmental communication strategy

Management shall establish and maintain procedures for the internal communication between the
various levels and functions of the organisation, as well as receiving, documenting and responding to
relevant communication from external interested and affected parties. The following communication
channels and media may be used to communicate environmental issues within the project area:
e The Mine Manager communicates information to senior management on environmental issues
and the information is noted;
s Daily pre-shift environmental and safety meetings.
e ‘Environmental issues’ should be a recurring agenda item on the weekly planning meetings;
¢ Establishment of an internal incident reporting structure - employees are required to report any
and all environmentally related problems, incidents and pollution, so that the appropriate

mitigation action can be implemented timeously.

The following communication channels and media may be used to communicate environmental issues
with individuals from outside the project area:
e A site register must be kept of all concerns and comments of external parties, with associated
actions referenced; and

o Establishment of an incident reporting structure.

8.5 Maintenance and emergency procedures

An effective, comprehensive, well-considered and tested environmental emergency preparedness and
response plan has the potential to save lives, prevent unnecessary damage to the company and other
property and to manage environmental risk in the event of a large chemical spill, oil spill, fuel spill or
explosives spill. The Mineral and Petroleum Resources Regulation requires the mine to implement

procedures for environmentally related emergencies and remediation.

Environmental emergencies occur over the short-term and require immediate response. A mine, as part
of its management tools, should have an Emergency Response Plan that is available on-site and
disseminated to all employees and contractors. The plan should contain a list of procedures, evacuation
routes and emergency contact numbers. In the event of an emergency, this plan should be consulted. It
is advisable that the mine tests the emergency response plan in order to identify any areas for
improvement. [f the emergency has the potential to affect surrounding communities, they should be

alerted via alarm signals or contacted in person.
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Communication is vital in an emergency, therefore communication devices such as mobile phones, two-
way radio’s, pagers or telephones, must be placed around the mine. A checklist of emergency response
units must be consulted and the relevant units notified. The checklist includes:

Fire department;

Police;

Emergency health services such as ambulances, paramedic teams, poisons centres;
Hospitals, both local and further a field, for specialist care;

Public health authorities;

Environmental agencies, especially those responsible for air, water and waste issues;
Other industrial facilities in the vicinity with emergency response facilities;

Public works and highways departments, port and airport authorities; and

Public information authorities and media organisations.

8.6 Rehabilitation plan and financial provision

8.6.1 Rehabilitation objective

Once mining is complete the rehabilitation objective is to return the infrastructure area as near as
possible to the pre-mining state, with the quarry (owing to the nature of rock removal and minimal soil

cover) to a classified wilderness status.

8.6.2 Financial provision

The financial provision for the environmental rehabilitation and closure of any mine and its associated
mining operations forms an integral part of the MPRDA (Sections 41(1), 41(2), 41(3) and 45). The DMR
guidelines require a ‘clean closure’ cost assessment, meaning that the mine infrastructure has no

salvage value.

Using the DMR guidelines, with the following criteria:

o Master rates as supplied by the 2005 guideline;
e Multiplication factor related to a Class C mine (quarry) in an area of medium sensitivity (largely
disturbed rural area);
¢ The ‘quick’ calculation rate of R50,000 per hectare;
¢ The current area of disturbance of 1.606 ha;
The quantum of the financial provision to ensure rehabilitation is R 80,300.

The quantum is subject to an annual review and revision. The mine is required to ensure full financial
cover for the current liability at any point in the life of the mine. Pecuniary provision must be made for
the shortfall between any existing fund balance and the premature closure or current environmental

rehabilitation liability.
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8.7 Undertaking

An undertaking of agreement to the management strategies as proposed in the EMP as well as an

undertaking of approval of the EMP is provided below:

l, the undersigned and duly authorised thereto by
Pondoland Quarries cc, have studied and understand the contents of this Environmental Management
Programme (EMP) and duly undertake to adhere to the conditions as set out therein, unless specifically

or otherwise agreed to.

Signed at on this day of 2011

Signature of authorised representative

I, the undersigned and duly authorised thereto by

Department of Mineral Resources have studied and approved the contents of this Environmental

Management Programme (EMP).

Signed at on this day of 2011

Signature of Director: Mineral Development
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Site notice content:

PONDOLAND QUARRIES CC

MINING RIGHT APPLICATION ON PART OF THE NKUNZIMBINI COMMUNITY AREA OF THE
QAUKENI-LUSI TRADITIONAL AUTHORITY NEAR LUSIKISIKI

Pondoland Quarries cc has submitted a Mining Right Application (MRA) to quarry aggregate on the
above mentioned area within Ward 21 of the Ngquza Hill Local Municipality of the OR Tambo District
Municipality, Eastern Cape Province. The proposed mining area covers approximately 7 ha and is
located approximately 10 km west Lusikisiki off the R61, within an area that has previously been
quarried.

As part of the approval process for the MRA, a Scoping Report and Environmental Management
Programme Report (EMPR) compiled in terms of the Mineral and Petroleum Resources Development
Act, 2002 are to be submitted to the Department of Mineral Resources. Listed activities in terms of the
National Environmental Management Act, 1998 and a Water Use License Application for the water uses
associated with the proposed quarrying will also be addressed.

As part of the approval process an environmental assessment of the area is required. This notice serves
to inform all interested and/or affected parties that the Environmental Scoping Report is available for
review onsite at the quarry offices and the Lusikisiki Municipal Offices. To ensure that you are identified
as an interested and/or affected party please submit your name, contact information and interest in the
matter to the contact person. Should you have any queries, comments and/or concerns regarding the
proposed project, please inform us either telephonically or in writing through the contact details provided.
All comments on this document must be received by the 14™ March 2011.

The contact details are: Pondoland Quarries, PO Box 1238 Pinetown 3600. Tel: 031 717 9770. Contact
person: James Arthur. Email james@creightonproducts.co.za.
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APPENDIX B:
FLOOD LEVEL AND FLOW ASSESSMENT REPORT
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Laboratory analysis for the ambient and personal dust sampling is still outstanding and will be
incorporated once received. Dust monitoring will be established as an on-going programme.
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Report on Floodline Assessment:
Study Area: Pondoland Quarry Site
Ngquza Hill Municipality (EC153)
Eastern Cape Province

Management Summary

The findings of this investigation is that there are two significant streams that feed the flowline that
passes to the North/West of the quarry site. All reasonable flowlines have had floodlines calculated.
Floodline determinations are based on the calculations of the 100 (and 50) year flood event. Along
the boundary of the quarry adjacent to the river, fairly steep banks surrounding the flowlines
will contain the floods and prevent widespread flooding during evaluated events. Floodlines are
shown to be confined to river bed surrounds where well formed channels will, in general,
contain flows even though some flood depths will be 4m at the deepest points of the river
channels with an average of 2-3m. There is no positive indication that floods up to and including the
100-year event will inundate the quarry. If the quarry and infrastructure is constructed in the
location of the present layout diagram supplied, then it is extremely unlikely to be affected by
floods eminating from river flow.

A floodline analysis is a requirement of the planning application. However, accumulations directly
into the quarry areas during normal annual rainfall events are likely to be of greater importance
in the planning and running of the mine. These are presented later in the report.

General

The study area is located 10km East of the town of Lusikisiki (see Map 1). It is entirely situated within
the DWA designated quaternary catchments T60G (see Map 2). The T60# quaternaries make up the
T60 tertiary catchment with the flowlines needing to be analysed all eminating from the watershed to
the West of the study area. All of the rivers in the study area have sources on the watershed between
T60G and T60F/H. The greatest length of river affecting the study area is just over 3km. There are no
major dams or inland waters along the reaches of these flowlines, and any dams within the catchment
system have no influence on the study area. As such, the possibilities of flooding are generally limited
because the maximum distance traversed by the flowlines within the study area from the watershed is
only 3-4km, but in most cases less. Thus accumulations will be accordingly limited.
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¢ Inthe centre a coordinate: 29° 40.8” East, 31° 21.6° South
e Mean Annual Rainfall: 1200mm (approx) and MAP (Mean Annual Precipitation) 1250mm
(approx)
¢ Vegetation - (SANBI): (see appendix A for explanations')
Ngongoni Veld

e Vegetation - (Acocks)
Ngongoni Veld

¢ National Landcover in assessed close to study area: (CSIR Designated)

Cultivated temporary — semi commercial/subsistence dryland
Urban / built-up land: residential

o Landform
TV: High gradient valleys

e Dominant Soils: (WRB classification)

PL: Gleyic Planosols
FR: Umbrihumic Ferrasols

Lithology
SC1: Conglomerate, breccia

The utility programmes, developed by Pretoria University Department of Civil and Biosystems
Engineering, and used at S3 Technologies, embeds statistics for many rainfall stations with numerous
years of continuous daily recordings in the country. The most suitable stations to use for flow
determinations for the entire study area are Lusikisiki (station number 0154142 with 109 years of
monthly rainfall recordings) and Ntsubane (Forestry; station number 0154354 with 107 years of
monthly rainfall recordings) with MAP (Mean Annual Precipitation) of 1057mm and 1504mm
respectively. The locations of the rainfall stations are shown on Map 1. The programme suite also
allows designed input for a location not serviced via the embedded rain station data. To assist, Pretoria
University has supplied subscribers to their package with ‘Design Rainfall Depths at Selected Stations
in South Africa’, a document that covers 2000 stations. Slopes in the study area from the watershed to
the study area are generally gradual with some 40% better than 1: 20 (flat and fairly flat), 47% between
1: 20 and 1: 5 (hilly) and less than 13% worse than 1: 5 (steep). As the study area falls close (just over
3km at the furtherst place) to the watershed of the quaternary sub-catchment (T60G) no external flows
need to be taken into account in the floodline determination. The rainfall stations at Lusikisiki and
Ntsubane are ideally situated. Being contained close to the study area, and on a similar elevation plain
the figures (taken in combination) are reasonably indicative of the expected rainfall patterns.

Designer data for the flood return period for the maximum rainfall for Lusikisiki: Latitude 31° 22,
Longitude 29° 35° and Altitude of 580m is as follows:

Days on which thunder was heard =28 days/year
Mean annual precipitation = 1057 mm

! See conservation status and targets in the appendix A. In areas of high conservation status, negotiation with statutory
bodies is normally required before infrastructural developments can be approved.
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Return Period (years) for the Lusikisi Station
Duration _2 5 10 20 50 100 200
1 day 83 125 159 197 255 306 364
2 days 114 169 213 261 332 394 464 figures in the table
3 days 128 191 239 291 368 433 506 in millimeters
7 days 152 222 276 336 426 504 592

e.g. every 100 years a one day fall of 306mm can be expected.

Designer data for the flood return period for the maximum rainfall for Ntsubane: Latitude 31° 24°,
Longitude 29° 42’ and Altitude of 500m is as follows:

Days on which thunder was heard = 28 days/year
Mean annual precipitation = 1504 mm

Return Period (years) for the Ntsubane Station
Duration _2 5 10 20 S0 100 200
1 day 119 177 224 278 361 435 519
2 days 155 240 312 394 523 639 772 figures in the table
3 days 171 264 341 429 565 686 826 in millimeters
7 days 203 303 383 471 604 718 845

e.g. every 100 years a one day fall of 435mm can be expected.

Every 100 years, the entire T60G quaternary would be expected to have a one hour duration fall with
200mm (8 inches) of rain.

Flood Determination in Upper Catchments.

As mentioned earlier, there is no influence on the study area from any upper catchment (see Map 2).

Flood Determination in the Study Area

The UPFLOOD/DETFLOOD program suite developed at the University of Pretoria was used
throughout to determine the duration of the concentration and the peak flow flood volumes.

For these calculations, the Sm digital contour set from the SG (Chief Directorate for Surveys and
Mapping) was used. The study area and contours needed for generating the DEM (Digital Elevation
Model) were all located from this set. Aerial images (circa 2005), again from the SG, were used to
assist the exercise. These images show good detail, in panchromatic (greyscale), with cultivated areas
covering the bulk of the area above the quarry and dwellings to the West and South of the quarry (not
of urban category with respect to the modeling routines) making up part of the infrastructure
discernable. No wooded sections can be seen between the watershed and quarry. The study area was
also converted into Google Earth compatible format for additional verification purposes.

For the study area the Lusikisiki and Ntsubane rainfall stations were used for determination of flows in
the rivers and tributaries within the study area.
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Because of the small size of the study area (i.e. from the watershed to the quarry) and the terrain in
which it is located, the 100 year maximum flash flood over the area of influence (see map 1) is
estimated (by the flood prediction model) to last up to one hour with falls of 150mm (6 inches). Every
100 years, the entire T60G quaternary would be expected to have a longer duration of fall, however
falls below the quarry (on the Eastern side) have no effect on the quarry.

The 5m contour set, together with the aerial images, can be assessed to provide a reasonably accurate
positioning of the significant river centerlines (Strahler > 3) and correspondingly, after analysis, the
floodlines. The 5m set is adequate for purposes required in the prediction models. Accordingly, the
main floodlines have been interpreted for the maximum flows predicted by the floodline model. The
river surrounds normally pose the major flood hazard, but as the banks are (mostly) fairly steep, the
inundation will, generally, be confined. The longer rivers beds with just over 3km runoff from the
watershed, pose the greater (but not dire) threat. The floodlines of the minot streams (Strahler 3 and
below) investigated within the study area will not produce a major flood even during the 100 year
event. If the demarcated flood predicted areas (shown later in the report see maps 4 and 4a) of river
centerlines are avoided, the quarry can be developed without fear of inundation from surface flooding
due to rivefs overtopping.

A (fine level) DEM (Digital Elevation Model) was detived for the study area, using the Sm contour set.
Within the quaternary catchment (35,945ha) the fully contained catchment above the quarry (455ha)
had to be broken up, as a finer level of determination is required for the analysis areas (map 3) in order
that meaningful results could be calculated for each derived (and cumulative) part of the river
configuration. The hydrological modeling component within the TNT MIPS package (Microlmages,
Lincoln, Nebraska, USA) was used to establish the basins and flowlines within the study area using the
DEM calculated from the Sm contours. Significant flowlines were selected. The Strahler coefficient, as
returned by TNT-MIPS, exceeded or equaled four (>=4) or in some important cases three (see
flowlines on map 3); for these stretches of flowline floodline calculations were predicted. The study
area contains minor catchments ( flowlines Strahler <=3) where flows converge (are directed) towards
the higher level rivers. Seven separate (self contained, but interconnected) sub-catchments were
identified within the study area, all contained some streams of Strahler coefficient greater than or equal
to three (>= 3), but in general exceeding 3 (Strahler coefficient >=4) critical to be assessed for flooding
potential as flows are quite significant.

Measurements needed for input to the floodline modeling were computed. These included max/min
elevation within each sub-catchment (on the 10-85> basis as required by the model), length of
significant flowlines (to and including Strahler >=4 flowlines) and various longest distances along
flowlines and areas from the watershed to the position on the minor catchment being analysed (known
as the crossection).

Flow Prediction Methods: Rational and Alternative Rational’

It is important to compute results with both methods as the true 100-year flood extent volume and
peak rate is likely to be somewhere between the lesser and greater predictions. However, because of
the 100 year event being in an area of significant thunderstorm activity, for safety, the flow from the
‘Alternative Rational’ method was used as this tends to be higher than the ‘Rational Method’ at such
locations.

? The flow prediction model requires the drop in elevation from the commencement of the flowline up to the crossection.
However, the height measurements need to be taken at 10% and 85% of the distance from source to measurement point
(hence 10-85). The difference between these two elevations is the value fed into the model for flow determination.

? Please see the Appendix B for a fuller description of the differences in the methods.
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Map 3. Pondoland Quarries: Sub-Catchments that Supply flow to Areas Adjacent to the Quarry

Stk Cotchiramits
{Hows toward quarty}
T e

. B 7 44
@

The Alternative Rational Method concentrates on areas (parts of the country) where thunder storms
are prevalent and where maximum daily rainfall is likely to occur in a very short period (less than 6
hours, even possibly less than 1 hour) making flood volumes and rates of flow greater because of the
flash flood phenomenon. The Rational Method measures the same inundation spread over daily (24
hour) periods.

Cross-Sections (see Table 1 for full technical specifications) were inserted at points across the flowlines
of the sub-catchments (see map 4 and Map 4a) over the whole study area so that the flows, at
intersection points with flowlines, could be apportioned over river profiles. The reason for using
crossections of this design was to be able to examine the extent to which the flood levels of the streams
might inundate sub-catchments within the study area. Significant crossections at river frontage
adjacent to the quarry site are depicted later in the report (an enhanced view of crosssection locations is
shown in Map 4a).
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Map 4. Pondoland Quatties: Floodlines Determined for the 100 Year Event
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Each of the crossections 13, 16, 11, 14, 15 and 12 (in this order along the river frontage) are depicted
below in start to finish view in altitudes (in metres). The flood containment is shown for the greatest
100-year flood prediction based on statistics based on statistics from the Ntsubane Rainfall Station. It
is clear that none of the flood predictions indicate inundation from the river flowing into the mining
areas of the quarry.
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Flows will be limited in all minor catchments and will be only wide enough to cause limited flooding in
narrow river channels. In Map 4a it will be noted that the 100 year floodline prediction (based on the
higher figures from the Alternative Rational computations and using the rainfall model based on the
Ntsubane Forestry Rainfall Station) covers limited ground. Channels are fairly deep and adequately
formed and therefore flood waters will not spread widely over the surrounding land. In Map 4a the
floodlines remain reasonably constant. Infrastructure to be created outside the floodlines shown in Map
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4a should not be susceptible to flood events under investigation. The mining and existing quarry area
as shown in Maps 4a consists of 3.43ha. In the mining and quarry area the possible 100 year flooding
is not predicted to inundate the workings.

The table in Map 5 indicates the volumes of water likely to accumulate in the mining and quarry areas
from the predicted maximum point rainfall (flash flood) during the 2, 5, 10, 20, 50, 100 and 200 year
events. Table 2 shows the corresponding volumes likely to accumulate in the mining and quarry areas
for the 1, 2, 3 and 7 day predicted rainfall maxima over those periods.

Map 5. Pondoland Quarries. Accumulations Determined for the 2, 5, 10, 20, 50, 160 and 200 Year Event
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It is evident from Map 5 and Table 2 that the 2 year point rainfall volume over the mining area is
approx 1 300 m?, with a maximum rainfall of 119 mm over 24 hours up to 203 mm over 7 days every
two years. Based on the average monthly rainfall (Lusikisiki station) there is the potential for
approximately 34,000 m’ runoff volume (based on 100% runoff) over the existing quarry and mining
area (see Table 3). Within the unmined area infiltration will take place and this volume will reduce;
however over time the mining of the quarry will result in this full volume being accumulated within the
quarry depression. Initially the model predicts a runoff coefﬁment of 35%, therefore the annual runoff
volume over the unmined area will be approximately 9 876 m’. In the developed areas of the mining
area such as the office, crusher, block making area and roads, the runoff coefficient is estimated to be
0.7 (70% of rainfall). Therefore, within these areas the annual runoff volume is approximately 7 029
m’. Separating the runoff from the quarry activities (dirty water) from the river (clean water) to ensure
that there is no contamination of the water resource from increased sediment load (erosion of exposed
surfaces) will allow for the capturing of this water from these areas for use in the block-making
industry. Based on the available information it is likely that approximately 27 412 m’ can be captured
for use. This volume will not contribute to the river flow.
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Table 2: Point and rainfall maximum for flood return periods in the mining area

Flood Event Point Rainfall Mining Area Fall Volune
mm ha m®
2 Years 37.63 3.43 1290
5 Years 63.48 3.43 2177
10 Years 83.04 3.43 2848
20 Years 102.59 3.43 3519
50 Years 128.44 . 3.43 4 405
100 Years 148.00 3.43 5076
200 Years 167.56 343 5747
Flood Event One Day Mining Area Fall Volume
Maximum Rainfall ha m?
2 Years 119.00 3.43 4082
5 Years 177.00 3.43 6071
10 Years . 224.00 3.43 7683
20 Years 278.00 . 3.43 9535
50 Years 361.00 3.43 12382
100 Years 435.00 3.43 14921
200 Years 519.00 3.43 17802
Flood Event Two Day Mining Area Fall Volume
Maximum Rainfall ha m?
2 Years 155.00 3.43 5317
5 Years . 240.00 3.43 8232
10 Years 312.00 3.43 10702
20 Years 394.00 343 13514
50 Years 523.00 3.43 17939
100 Years 639.00 3.43 21918
200 Years 772.00 3.43 26480
Flood Event Three Day Mining Area Fall Volume
Maximum Rainfall ha . m®
2Years 171.00 3.43 5865
5 Years 264.00 3.43 9055
10 Years 341.00 3.43 11696
20 Years 429.00 3.43 14715
50 Years 565.00 3.43 19380
100 Years 686.00 3.43 23530
200 Years 826.00 3.43 28332
Flood Event Seven Day Mining Area _ Fall Volume
Maximum Rainfall ha m?
2 Years 203.00 3.43 6963
5 Years 303.00 3.43 10393
10 Years 383.00 3.43 13137
20 Years 471.00 3.43 . 16155
50 Years 604.00 3.43 20717
100 Years 718.00 3.43 24627
200 Years 845.00 3.43 28984

The 50 year flood event will vary only marginally from the 100 year event depicted in the floodlines on
Map 4a and will not show up as being significantly different if mapped at the scale of these maps; i.e.
that the idea these may pose lesser threats to the study area should be avoided. Infrastructure should
be created away from the demarcated floodlines of the 100year flood.
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Table 3: Potential monthly runoff volumes at 100%preciptation

Month Ave mnth rainfall (mm) Quarry (m3) Mining area (m3) Office & plant (m3) | _Roads (m3)
Jan 114.7 691.64 3242.57 1020.83 133.05
Feb . 124.8 752.54 3528.10 1110.72 144.77
Mar 135.3 815.86 3824.93 1204.17 156.95
Apr 58.4 352.15 _1650.97 519.76 67.74
May 47.6 287.03 1345.65 423.64 55.22
Jun__ 30.3 182.71 856.58 269.67 35.15
Jul 35.4 213.46 1000.76 315.06 41.06
Aug 35.6 214.67 1006.41 316.84 41.30
Sep 66.6 | 401.60 1882.78 592.74 77.26
Oct 106.5 642.20 3010.76 947.85 12354
Nov 128.3 773.65 3627.04 1141.87 148.83
Dec 114.6 691.04 3239.74 1019.94 132.94
998.1 6018.54 28216.29 8883.09 1157.80

Discussion and Conclusions

The determination of floodlines is based on the best data available. In South-Africa, use is made of the
120 year base of daily recordings at designated rainstations. Coordinates for positions of stations are
also recorded. Calculations of the one, two, three and seven day maximum falls over the period are
made for each rainstation and maximum flows based on these totals. Statistics have been published and
provided in digital form by Pretoria University of these daily rainfalls. When an exceptional rainfall
event occurs, a statistical estimate is made of its return time period. What is predicted as the fifty and
hundred year flood events, will vary around those timescale. The ultimate or all time maximum flood is
suggested to occur with a frequency of ten thousand years. Estimates, of this volume and flow, predict
a fall of more than three times the maximum for the hundred year event. However, maximum flow
from a two hundred year flood is estimated to exceed by only some fifteen percent that from the one
hundred year event while the ten year peak flow is about half the maximum of that from the hundred
year quantity. Since records have been analysed over 120 years, the 200 and 10 000 year extents are a
statistical extrapolation.

The synthesis is performed via putting together data in four different packages. On the hydrological
side the University of Pretoria, under the leadership of Professor W J R Alexander of the Civil and
Biosystems Engineering Department, developed the flow prediction models. Inputs to that model were
computed in the Surface Modeling and Watershed Analysis components of the TNTmips package from
Microlmages, Inc. Lincoln, Nebraska, USA. The third stage is a set of programs written by us at S3
Technologies that establishes the filling of a crossection, based upon predicted flows. S3 captures the
base data needed for the modeling in-house via accepted and accurate mathematical procedures. All the
mapping and tables are then completed in the Arc3# package from ESRI, Redlands, Ca. USA.
Although every reasonable effort has been made to ensure that the results are correct, accurate and
based on personal scientific experience, S3 Technologies (or the providers of the packages used by S3
Technologies) cannot accept liability or responsibility if the findings, which must be understood to be
only an estimate, are later contradicted.

The 100 year floodline prediction is provided in Map 4a and based on the current mining / quarry

layout plan, should not inundate the workings. The impact of the point rainfall and runoff from
(within) the mining area is more likely to have an impact on the working area (Table 2).
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Appendix A (SANBI Vegetation Descriptions)

(Extracts from: Mucina, L. & Rutherford, M. C. (eds) 2006. The vegetation of South Africa,
Lesotho and Swaziland. Strelitzia 19. South African National Biodiversity Institute,
Pretoria.)

SVs 4 Ngongoni Veld

Name of vegetation type Ngongoni Veld

Code as used in the Book - contains space SVs4

Conservation Target (percent of area) from NSBA 25%

Protected (percent of area) from NSBA 0.3%

Remaining (percent of area) from NSBA 61.5%

Description of conservation status from NSBA Vulnerable

Description of the Protection Status from NSBA Hardly protected

Area (sqgkm) of the full extent of the Vegetation Type 10051.15

Name of the Biome Savanna Biome

Name of Group (only differs from Bioregion in Fynbos) Sub-Escarpment Savanna Bioregion
Name of Bioregion (only differs from Group in Fynbos) Sub-Escarpment Savanna Bioregion

Distribution

KwaZulu-Natal and Eastern Cape Provinces: From Melmoth in the north to near Libode in the former
Transkei (including Eshowe, New Hanover, Camperdown, Eston, Richmond, Dumisa, Harding,
Lusikisiki and the Libode area). Altitude 400-900 m.

Conservation

Vulnerable. Target 25%. Only less than 1% of the unit is statutorily conserved in the Ophathe and
Vernon Crookes Nature Reserves. Some 39% has been transformed for cultivation, plantations and
urban development.

Members: M Berjak (Pr.Sci.Nat); R-D Heinsohn (PhD); CA Berjak; NM Berjak (BBA); DB Berjak (N Dip Photography) 14






Appendix B

Resume of Alternative Rational v Rational Methods for flow prediction.
Method (Comparison of Rational and Alternative Rational)

After more than a century since it was first proposed this universally applied method is the oldest of the
calculation methods used in determining flow volumes. It depends on the simple linear relationship:

QT =0.278CrIr A

where Ct is the runoff coefficient with a value between zero and one, It, is the rainfall intensity
averaged over the catchment in mm/h for the return period T and A is the area of the catchment in km?.
The factor 0.278 is the conversion factor for the units used.

The essence of the method is the estimation of the values of the rainfall intensity and the runoff
coefficient.

Two alternative methods are given for the determination of effective catchment rainfall. The first is the
HRU 1/72 method (revised in HRU 2/78) which is detailed in method above.

The alternative implementation is based on the recalibrated Hershfield equation for storm duration up
to 6 hours, and the Department of Water Affairs' technical report TR 102 for durations from 1 to 7
days. In the program, the point precipitation for durations of 1, 2, 4, and 6 hours is determined using
the Hershfield equation which requires values for the return period, duration, mean lightning ground
flash density from Figure B3 and 2-year return period one day rainfall from TRI02 . Data for 1, 2, 3 and
7-day rainfall depths for a range of return periods are read from TR102. This information is then
presented in the form of a table. Because two different methods are used to derive these values, the 6-
hour value (or more rarely the 4-hour or 2-hour values) may be higher than the 24-hour value. If the
time of concentration is less than 24 hours and the Hershfield value is larger than the 24-hour value,
then it is reduced to equal the 24-hour value. This assumption is realistic as the storm precipitation
mechanisms are such that short duration rainfalls exceeding 4 hours are often close to the 24-hour
value.

The program uses linear interpolation between the values derived above to estimate the
point precipitation for the previously calculated time of concentration.

Results obtained when applying the commonly used methods for deriving the area reduction factor do
not vary greatly. The method given in the alternative implementation is new and is based on the
graphical relationship proposed by Alexander (1990), which in turn was based on that given in the UK
Flood Studies Report. The equation is included in the program.

The estimation of the runoff coefficient is based on the Department of Water Affairs standard
calculation sheet which itself was evolved from earlier proposals by Alexander, Kovacs and others. The

relationships used are logical but their values are empirical and based largely on experience.

(Extracted from notes provided by Pretoria University Civil and Biosystems Engineering Department)
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