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SYNOPSIS 

An Environmental Management Programme Report (EMPR) fo r re-commi ssioning of existing 

borrow pits has been undertaken along various roads in the Chri s Hani region (Engcobo Local 

Municipality). in the north-eastern part of the Eastern Cape Province. This project forms part of 

the proposed road maintenance and reconstruction programme commissioned by the Province of 

the Eastern Cape Department of Roads and Public Works (Proj ect No PTBS-02/03-1898). 

Approxi mately 3 10 km o f gravel road and 27 km of surfaced road are to be rehabilitated over a 

period of about 5 years as part of thi s project. 

The EMPR investigation is aimed at assessing the environmental implications pertaining to the 

proposed re-use of some of the ex isting borrow pits. including the environmental impact and 

management programme associated with additional material removal. Post quarrying 

rehabilitation and decommiss ioning of the borrow pits is also addressed. A thorough 

environmental impact assessment is not deemed necessary for borrow pit re-commiss ioning by 

the Department of Economic Affairs. Environment. and Tourism. All of the borrow pits are 

already existing scars. and were previously utili sed for road building and reconstruction purposes. 

Signiticant issues associated with borrow pit re-commissioning include the direction of additional 

material removal. a broad mining plan. and rehabilitation recommendations once material has 

been successfull y removed. EMPR regulations require that only newly quarried areas be 

rehabilitated. although existing scars will be softened where poss ible during additional materi al 

removal. It is also recommended that rehabilitation procedures enable certain borrow pit 

depressions to be utilised for drinking water holes and earth dams for domestic li ves tock 

purposes. These depress ions should. however. not be too deep as they have the potential to be 

regarded as a safety risk for small children. 

The investigation revealed that many of the natural environments at the quarry sites in the study 

area are neither pristine nor unique. Alien vegetation communities occur in places. and prev ious 

quarrying acti vities have ex tensively disturbed and destroyed natural habitats. 

Future borrow pit operati ons should generall y occur paralle l to contour and / or away from 

existing dra inage channels. where applicable. Borrow pit mate rial should also be removed in pre­

dete rmined phases. During each min ing phase. topsoil and overburden must be removed and 

sepa rate ly stockpiled. The underl ying target materi al will be explo ited. and on completion. each 

phase must be adequate ly rehabilitated. 





The existing borrow pits covered during this investigation represent already extensi ve ly disturbed 

areas due to past quarrying activities. Additionally. the areas required to fulfill the road 

maintenance programme requirements are relatively small. resulting in marginal increases in 

surface area of destroyed habitat at each borrow pit. The di sturbance to quarry scar footprints can 

also be kept to a minimum by material removal from the floorofthe various workings . The newly 

quarried areas would also be subject to stringent rehabilitation techniques. which would improve 

the environmental aesthetics of the previously un-rehabilitated borrow pits. 

[t is. therefore. recommended in thi s EMPR that authorisation for the re-commissioning of the 

ex isting borrow pits be granted in terms of the Minerals Act (Act 50 of 1991 ). The EMP 

conditions recommended for each working should. however. become conditions ofauthorisation. 
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AN ENVIRONMENTAL MANAGEMENT PROGRAMME FOR 

THE ROAD MAINTENANCE PROGRAMME IN THE 

ENGCOBO AREA OF THE EASTERN CAPE PROVINCE. 

I . INTRODUCTION. 

1.1 TERMS OF REFERENCE. 

This Environmental Management Programme Report (EMPR) has been prepared for some 

of the existing borrow pits along various grave l standard roads in the Chris Hani region 

(Engcobo Local Municipality). in the north· eastern part of the Eastern Cape Province. 

Approximate ly 310 km of grave l road and 27 krn of surfaced road are to be rehabilitated 

over a period of about 5 years as part of this project which has been commiss ioned by the 

Province of the Eastern Cape Department of Roads and Public Works. The EMPR 

investigation was conducted as per legis lation stipulated under the Minerals Act No. 50 

of 199 1. as required by the Department of Minerals and Energy. 

A materials invest igat ion has a lready been completed in many of the existing borrow pits. 

This investigation comprised the sampling of bedrock material from the various ex isting 

borrow pits. and determining their potential suitability for the proposed road maintenance 

programme. 

The EMPR investigation was conducted at the request of Mr Anton Westerberg of 

Engineering Advice and Services Consul ting Engineers (Port Elizabeth). as per letter of 

ap pointment dated 30 November 2002. The reconnaissance site visit was undertaken 

between Monday 16 September 2002 and Wednesday 18 September 2002. and the field 

investi gation was conducted between Wednesday 6 August 2003 and Sunday 10 August 

2003 . The investigation was carried out in acco rdance with accepted EMPR norms and 

standards. 

12 OBJECTIVES OF THE INVESTIGATION . 

The objectives of the investi gation for each of the ex isting borrow pits. were to: 

a) Meet the requirements and directives of the Minerals Act (Act No. 50 o f 199 1). and the 

regu lations promulgated under that act as specified by the Department o f Mineral and 

Energy . 
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b) Motivate the feas ibili ty of the proposed borrow pit acti vity. bearing the prevailing 

base line environmental factors in mind. 

c) Provide a functional management programme for the effective mining of target material 

within an environmentall y acceptable ambit. including decommi ssioning and 

rehabilitation of the post-mining scars (both past and future) in the area. 

d) Ensure that the environmental princ iples advocated in the National Environmental 

Management Act (NEMA). No 107 of 1998. are adhered to during borrow pit re­

commissioning. rehabilitati on. and decommiss ioning. 

1.3 LOCATION. 

The Chris Hani District is located on the southern flanks of the Drakensberg Mountains 

between the Kannaskop Peak ( 1581 metres above mean sea- leve l) to the north. Gqogqora 

Peak ( 1099 mamsl) to the south. Kunomadamba Peak ( 1671 mamsl) to the west. and 

Kwe-Nduli-Epakati Peak ( 1600 mamsl) to the east. The study area covers an area of about 

1 000 km 2
• and includes the town of Engcobo and the All Saints village. Numerous rural 

sett lements are also scattered throughout the study area. 

Engcobo is situated about 60 km south of Elliot. about 225 km north-east of Queenstown. 

and 80 km west of Umtata. in the north-eastern part of the Eastern Cape Province. The 

roads and borrow pits covered by thi s investigation are scattered randomly throughout the 

study area. The borrow pit positions and the ir corresponding Stake Values are indicated 

on Figure 2. whil st the pos itions of the borrow pits in relation to the roads are also 

indicated in the individual borrow pit sketch maps (Figures 5 to 60 in Appendix 2). 

1.4 BORROW PIT BACKGROUND. 

1.4.1 PROPOSED BORROW PITS. 

During the initia l reconnaissance site visit numerous existing borrow pits were 

identified along the various gravel standard and surfaced roads with in the Chri s 

Hani District . Initial ind icators suggested that road surfaces constructed with 

weathered do lerite produced good quality surfaces in the short term due to good 

compaction va lues and the lack of oversize in surface wearing course. Climatic 

conditions. however. encourages the break-down of thi s mate ri al over time. and 

the completed road surfaces show signs of di stress over a re lative ly short period 

of time. 





Grave l roads constructed with sandstone and mudstone. on the other hand. need 

to be more carefully constructed as harder material needs to be well so rted to 

reduce the percentage of oversize materi al wi thin the road surface. An already 

completed roadway. however. appears to have a much longer lifespan and shows 

less signs of di stress over time when compared to that of a do lerite constructed 

road surface. 

This was confi rmed by the results of the materi als investigation. Much of the 

EMPR field work was. therefore. carried out on residual mudstone and sandstone 

borrow pits. although occasional dolerite borrow pits were subjected to 

investigation where no potentially suitable alternative existed. 

This EMPR covers exist ing borrow pits. which are potentia lly suitable to prov ide 

grave l wearing course. subgrade fill or culvert backfill for road rehabilitation 

purposes. In most cases it will be necessary to extend existing workings to extract 

the requi red quantity and quality of materi a l. 

There is very little materi al stockpiled in most of the existing borrow pits. and 

ex trac tion of materi al will generally be by excavating directly from the face or 

noor o f the pi ts. Where stockpiles do exist. most of the material has slaked 

rendering it unsuitable fo r road rehabili tation purposes. The quantity of materi al 

to be extracted from each pit is not · yet known. and wil l depend on the 

requirements and priorities for maintenance as the contract proceeds. 

Approx imately 3 10 km of grave l road and n km of surfaced road are to be 

rehabil itated over a period fo about 5 years as part of thi s project. 

The duration of operation of the borrow pits will be very short. a matter of weeks 

in anyone pit. The borrow pits will remain open after the end of the contract fo r 

continued use for road main tenance programmes. 

Other than minor reinstatement of ex isting accesses to the pits off the roads. no 

buildings or infrastructure will be required at the borrow pi ts. 

I 4.2 MATERIAL STOCKPILING . 

Materi al fro m the borrow pits will generally be transported directly to the roads 

and processed in situ. Loading of materi al on to trucks and pre-s tockpiling will 

generally be carried out by an excavator at each borrow pit. 
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1.4.3 ACCESS. 

Many o f the bo rrow pits are immediate ly adjacent to the roads. so no access ro utes 

a re necessary. A few pits are. however. located away from the roads. and have 

constructed tracks leading to them . These access routes are frequently run-down 

due to lack of use and may have to rece ive attention in places. Fences and gates 

ex ist at some of the borrow pi ts. and may have to be re-constructed a t some pi ts 

to fac ili tate mate ri al removal. All work relating to access routes. fe nces and gates 

must be cleared with the relevant land users prior to borrow pi t re-comm iss ioni ng. 

1.5 AVAILABLE INFORMATION. 

a) Topographical maps 3 127 DA CALA. 3 127 DB ENGCOBO. 3 127 DD NOBOKWE. 

3128 AC XUKA DRIFT. 3 128 AD UMNGA FLATS. 3128 CA ALL SAINTS. 31 28 CB 

BAZIYA. 31 28 CC MJANYANAand31 28CDCLARKEBURY.all on a scale of 1:50 

000. 

b) Topographical maps 3 126 QUEENSTOWN and 3 128 UMTA TA. both on a scale 

of 1:250 000. 

c) Geological maps 3126 QUEENSTOWN and 3 128 UMTATA. both produced by the 

Geological Survey (Council for Geoscience) on a scale of I :250000. 

d) Copy ofan area plan entitled. "Chris Han i Region - Engcobo Local Municipa lity . Area­

Wide Road Maintenance. Initial Road Assessment"'. This plan (drawing number 307-T-

0 1) was produced by Engineering Advice and Services Consulting Engineers on an 

original scale of 1:200 000. fo r the Department of Public Works. 

e) Copy of an area plan entitled. "'Chri s Hani Region - Engcobo Local Munic ipa li ty . Area­

Wide Road Maintenance"'. This plan (drawing number 307-Fi g 08) was produced by 

Engi neering Advice and Serv ices Consulting Engineers on an original scale of I : 125 000. 

fo r the Department of Publ ic Works. 

t) Copy of a borrow pit locality plan entitled. "Project No. PTB5 - 02/03 - 1898. Chris 

Hani Region - Engcobo Local Municipa li ty. Proposed Maintenance & Reconstruction 

Programme - Year I ". This plan (drawing number Yearl-A2) was prod uced by 

Engineering Advice and Services Consulting Engi neers on an o riginal scale of 1:200000. 

fo r the Department of Pub lic Works. 
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g) A copy of a report entitled. "An Engineering Geological Investigation for a New 

Cemetery at Ugie. in the Eastern Cape Province. This report was completed in 1997 for 

Engeocon. 

h) Copy of report entitled. "An Engineering Geological Investigation for New Housing 

Development at Ibeka. Butterworth. in the Eastern Cape Province". This report (number 

BEG/098036) was completed during January 1998 by Bopite Engineering Geo logists CC 

for Grinaker Housing (Eastern Cape). 

i) Copy of a report entitl ed. "An Engineering Geological Appraisal of the Greater Ugie 

Area for Integrated Development Plan Purposes". This report (number G0056) was 

completed by Blue Horizon Consulting during December 1998 for Urban Dynamics (Port 

Elizabeth). 

j) Copy of report entitled. "An Engineering Geological Investigation for the Proposed 

Low Cost Housing Project at Idutywa. in the Eastern Cape Province". This report (number 

BEG/00202) was completed during October 2000 by Bopite Engineering Geo logists CC 

for Megacom Housing (Pty) Ltd. 

k) Copy of a report entitled. "An Environmental Management Programme of Re­

commissioning of Eight Borrow Pits along Gravel Road DR344 near Butterworth. in the 

Transkei". This report (number BEG/02264) was completed by Bopite Engineering 

Geologists CC during September 2002 for K wezi V3 Consulting Engineers (Port 

Elizabeth). 

I) Copy of a report entitled. "An Engineering Geological Investigation for Housing 

Development and Latrine (VIP) Instillation at MacKay's Nek. near Lady Frere. in the 

Eastern Cape Province". This report (number BEG/02J04) was completed by Bopite 

Engineering Geologists CC during February 2003 for Ninham Shand Consulting 

Engineers (East London). 
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1. SITE DESCRIPTION. 

1. 1 TOPOGRAPHY AND DRAINAGE. 

The Chris Hani Region is located at the foot of the southern Drakensberg Mountain 

escarpment. Numerous north to south orientated ridges and spurs occur in the northern 

part of the study area. whilst fairly gentle wide-open plains characterise the southern parts. 

The northern part of the study area is. therefore. characterised by steeper slopes and 

mountain passes. whilst the southern areas are blanketed by a more gentle surface 

topography. 

Significant mountain peaks in the region include the Kunomadamba Peak to the west 

(1671 metres above mean sea- level). Kannaskop to the north (1581 mamsl). Kwa-Nduli­

Epakati Peak (1600 marnsl) and Mount Ross (1530 mamsl) to the east. and Gqogqora 

Peak (1099 mamsl) to the south (Figure I) . 

The perennial Mbashe River to the east of Engcobo is the most s ignificant drainage 

system within the Chris Hani Region. Numerous other perennial and ephemeral river 

systems occur in the study area. most of which flow in a southerly and south-easterly 

direction. Most of these drainage systems and their tributaries are traversed by the Chris 

Hani Region road network. via culverts. causeways and bridges. 

1 .2 CLIMATE. 

The Eastern Cape Province straddles a transition between three major climatic regions. 

Spring and autumn rainfall occurs in the western part of the coastal region. summer 

rainfall in the eastern region. and a combined effect with cold fronts and little or no 

rainfall in the interior regions. The climate in the study area is classed as sub-tropical 

according to the Kbppens Climatic Class ification system (Kopke. 1998) . This implies that 

temperatures of between 10°C and 11°C occur throughout the year. and precipitation 

occurs most ly during the summer months. 

According 10 the South African Weather Bureau (WB42. 1988). fairly harsh cl imatic 

conditions prevail in the Engcobo region. Rainfall varies between 600 mm and 650 mm 

per annum. with a precipitation maximum during the summer months (November 10 

March) . The mean annual run-off generated in the Engcobo area is about 50 to 100 mm 

per annum . The surface run-off in the region is. therefo re. only abo ut 10% to 15% of the 

ann ua l prec ip itation. 





7 

It is worth noting that most of the run-off generated ac ross the study area is ··virgin'". 

Developed run-off would onl y be generated fro m the limi ted buildings (schoo ls. miss ion 

and houses) and road network. 

Summer (January) temperatures vary from an average maximum of about 27 "C to an 

average minimum of about 14 "C. whil st winter (July) maximums and min im ums are 

about 17 "C and 4 "C. respec ti vely. The maximum rainfall experi enced in the region over 

a 24 hour pe ri od was at the Cala Police Station on 13 January 1958, when 232 mm fe ll. 

Statistica lly. thunder genera ll y occurs in the region fo r about 34 days per year. fog fo r 

about 6 days per year. hail for about 3 days per year. and snow for a single day per year. 

The mean annual evaporation value for the Engcobo area is between about 1400 mm to 

1500 mm per annum. 

The dominant wind directions are from the north-west and south-east, with a minor 

westerl y and easterly component also occurring. Calm conditions are experienced fo r 

about 18 % (66 days) of the year. Weinert 's cl imatic N number is approximately 3,3 

implying that chemical weathering do minates over mechanical weathe ring. The 

weathering profile and residual soil cover thicken down gradient, espec ially in the 

southern part of the study area where more gentle topography prevails. Basic crystalline 

rocks such as dolerite also decompose to produce smectitic clay minerals, especially in 

areas of impeded drainage. It is worth noting that the study area fall s to the south of the 

Drakensberg footprint that req uires local determination of c limatic N-values. 

The Thom waite Index fo r thi s area is about O. which separates the dry and wet cl imates. 

A negati ve Thomwaite index represents a water deficit whilst a positive Thomwai te 

index a moisture surplus. The Thornwaite index generally becomes pos itive along the 

coast towards the east. and negati ve inland. 

HYDROLOGY. 

No borrow pits recommended in this EMPR occur in any fea ture representing a natural 

drainage course along either of the investigated roads. Some borrow pits do. however, 

occ ur on sloping land that feeds surface drainage down gradient towards drainage 

channels. Where such a scenario occurs, downs lope earth walls should be constru ted to 

co ll ects surface ru n-off with in the borrow pit scar. These artifi cial run-off collectors 

freque ntly serve as wateri ng ho les for do mestic livestock in the region. 





I 

~ 

8 

The trough co llecti ng surface ru n-off should. however. no t be too deep to represent a 

safety hazard to smal l chi Idren who may drown when swimming unsuperv ised. The down 

grad ient berm must. therefore. just ensure that downslope siltation of drainage channels 

is avo ided as far as poss ible under normal weather conditions. 

Poor rehabilitation techniques during past quarrying operations have. however. revealed 

many steep slopes a long the edges of the borrow pits and water ho les . with li m ited access 

fo r an imals. This situati on should be rectifi ed as far as possib le once borrow pit 

rehabilitation and decommiss ioning takes place. 

Where drainage features are located nearby to an exist ing borrow pit. and when operations 

o f such bo rrow pits is carri ed out duri ng the wet season. some sed iment may be washed 

into these features. Thi s is like ly to be a short-term problem affecting only a few of the 

si tes. 

Some springs also occur in the fl oor o f some existing borrow pits. These springs are an 

important source of drinking water to local inhabitants. and must in no way be negati vely 

impacted upon by future quarrying operations. Where present. the spring seepage po int 

and outflow channel should be enclosed by a berm to protect fresh water fl ow fro m 

additional siltation and potent ial blocking ofthe source. Details in thi s regard a re outl ined 

in the various borrow pit sketches where natural springs were identified. 

2.4 LAND USE. 

Most of the gravel and surface roads in the Engcobo area. includi ng borrow pi t access 

ro utes. traverse tribal land that belongs to the state. Many of the large r roads are publi c 

ro utes serv icing larger communi ties. whil st some of the small er roads are spec ifica lly 

constructed as a feeder to the smaller settlements. Grazing by domesti c li vestock takes 

place around most of the borrow pits identified along these two roads. Several of the 

borrow pits co llect water duri ng the wet season and ac t as watering ho les for the li vestock. 

Many of these pits sti ll ho ld water during the drie r months as we ll. 

Any draini ng of borrow pits to provide water for road construction purposes. o r fo r access 

for plant. must be negoti ated with local communities before ac ti on is taken. 
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4. INVESTIGAT ION PROC EDURE. 

4.1 DESK ST UDY. 

The investigation commenced with a desk study of all available in fo nnation sources. This 

study gave an ind ication of the general geo logy to be expected. as we ll as an indication 

of prevailing fauna and flo ra along each roadway. Potential environm ental issues such as 

drainage channe l proximity and future min ing directions were also identi fi ed. 

The desk study revealed the Engcobo district is unde rl a in by sedimentary rocks of the 

Katberg. Burgersdorp and Mol teno Fonnations of the Karoo Supergroup. Intrusive 

igneous do leri te occurs throughout the study area as both narrow dykes and si ll s. Fai rly 

wide alluvial fl oodplains al so characteri se the ri ver banks of the larger drainage systems 

in the district. 

The Engcobo area fall s within the north-western fri nges of the Maputo land-Pondoland 

Region (MP R) tlori stic unit. which stretches from the Ke i River to the south-west. up to 

Xai-Xai north of Maputo in Mozambique. The vegetation of the region comprises 

grassland. fo rest. bushve ld. and thicket. The South-Eastern Mountain Grassland (Low and 

Rebelo Veld Type 44) would pro bably be the dominant vegetation community in most of 

the study area. with fragments of Afromontane Forest (Low and Re belo Veld Type 2) in 

the higher-lying north-weste rn and northern areas. 

Some o f these vegetation communities need to be protected. and negati ve impac ts on 

natural vegetation need to be kept within environmentall y acceptab le leve ls. The 

conservation status of the Afromontane Forest. for example. dictates that this vegetation 

type should not be di sturbed in any way. and that all roadways through such veld types 

be kept as narrow as possible. It is worth noting. however. that natural vegetation is 

usua lly high ly a lte red by agricu ltural practises in parts of the Transkei. espec ially where 

grass land occurs in c lose prox imity to rural vill ages. Clearing of forests has a lso resulted 

in small iso lated forest patches occurri ng in the steepest s lopes in the region . 

4.2 FIELD INVESTIGATION. 

The infonnation obta ined from the desk study was checked during the fi e ld-work stages 

of the investigation. An initi a l s ite reconnaissance was fo llowed by more detai led fi eld 

investigations. when spec ific info nnation was co ll ected on bedrock condi tio ns at each 

bo rrow pit. and vegetation types and fa unal populatio ns in the area. Nonna l faunal and 

avifaun al trends assoc iated with plan t communi ti es were also noted. 
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A social investigation whereby affected landowners were identifi ed and contacted 

regarding the proposed road building projects and borrow pit re-commissioning was not 

carried out. as the land belongs to the state. who also commissioned this road 

reconstruction program. Local vi Ilagers who approached us during the field investigations 

were. nevertheless. accommodated. and the scope of the investi gation was explained to 

them where poss ible. 

This aspect of the investi gati on has also been addressed in Chapter 8. 

:l. GEOLOGY. 

5. REGIONAL GEOLOGY. 

According to the 1:250 000 geological maps (3126 QUEENSTOWN and 3128 

UMT A T A) published by the Geological Survey of South Africa. the Engcobo area is 

underlain by sedimentary rocks of the Katberg. Burgersdorp and Molteno Formations of 

the Karoo Supergroup. These lithologies generally dip gently towards the north-east in the 

western part of the study. and towards the north-west in the eastern part of the study area. 

The Karoo Supergroup rocks have been intruded by igneous dolerite (both near vertical 

dykes and near horizontal sill s ) throughout the study area. Fairly wide all uvial floodplains 

have also been mapped along the banks of the larger drainage channels in the region . 

5.U KATBERG FORMATION. 

The Katberg Formation of the T raka Subgroup. Beaufort Group. of the Karoo 

Supergroup. has been mapped in the south-eastern and eastern parts of the study 

area. This formati on generally comprises relati vely arenaceous fi ne to medium 

grained sandstone. with sub-ordinate red and greenish-grey mudrock (shale and 

l or mudstone) . The Katberg Format ion attains a maximum thickness of about 900 

metres. thinning tow·ards the north. Terrestria l ve rtebrate fossil s and plant remains 

have been found in Katberg Formation sediments. 

The Katberg Formation is conformably overla in by the Burgersdorp Formation in 

the study area. 
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51.2 BURGERSDORP FORMATION. 

The Burgersdorp Fonnation also fonns part of the Traka Subgroup. Beaufort 

Group. of the Karoo Supergroup. and generally comprises red and greenish-grey 

mudrock and sub-ordinate fine-grained sandstone. this [onnation is mapped 

throughout most of the study area. and attains a thickness of about 950 metres in 

the south (i.e. the study area). thinning rapidly towards the north . Burgersdorp 

Fonnation sediments have revealed both vertebrate fossi l and plant remains to 

date. and are confonnably overlain by the Mo lteno Fonnation in the study area. 

5.1.3 MOLTENO FORMATION. 

The Molteno Fonnation of the Karoo Supergroup is mapped in the extreme north­

western and northern parts of the study area. and is generally characterised by 

high-lying topography. This fonnation usually comprises alternating fine to coarse 

grained sandstone (pebbly in places). oli ve mudstone. and dark grey shale. The 

shale frequently reveals locally abundant plant remains. 

Coal seams and thin conglomerate are known to occur within the Molteno 

Fonnation sediments. which attains thicknesses of between about 450 to 600 

metres. 

5.1.4 DOLERITE. 

Do lerite intrusion along zones of weakness in sedimentary rocks characterised the 

end of the Karoo era between 150 and 190 million years ago. The present do lerite 

outcrops are remnants of thi s massive igneous suite. The magma fonning the 

do lerite sills and dykes will have had an effec t on the surrounding sedimentary 

rocks. Thennal metamorphic changes such as mudstone to hornfel s is common in 

the region. This metamorphic aureole is. however. usually only about one tenth 

the thickness of the doleritic intrusion. 
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6. ENVIRONMENTAL CONSIDERATIONS. 

6. 1 ARCHAEOLOGICA L AND CULTURAL SITES. 

No archeo logical si tes are known to ex ist along any of the roads or in the vic in ity of the 

identified borrow pits in the study area. There are no major build ings near any of the 

borrow pits. None of the borrow pits wou ld. therefore. interfere with the cul tural history 

of the areas covered by th is project. 

6.2 FAUNA AND FLORA. 

6.2.1 FLORA. 

The Engcobo area fa ll s within the north-western o utsk irts of the Maputo land­

Pondo land Region (MPR) fl ori sti c unit. which stretches fro m the Ke i Ri ver to the 

south-west up to Xai-Xai north of Maputo in Mozambique. and inland up to the 

foo t of the Drakensberg mountains. The vegetation of the region genera ll y 

inc ludes grass land. fo rest. bushveld. and thicket. 

Natural vegetation in the Engcobo area is fai rly disturbed. and the South-Eastern 

Mountain Grass land (Low and Rebelo Ve ld Type 44 ) would probably be the 

dominant vegetation community throughout most of the study area. This 

vegetation unit corresponds to Acock' s Eastern Province Grass land (Acock' s Ve ld 

Type 68). The South-eastern Mountain Grass land is typically characteri sed by 

Themeda lriandra (Red Grass) and Eragraslis chlaramelas (Love grass) species. 

and is c lassed as False Grassve ld where it is suspected tha t the cl imax fo rm of thi s 

vegetation community is temperate scmb- fo rest. 

The sweet to mixed grassve ld is important stock land owing to sui tab le win te r 

grazing. However. se lect ive grazing can conve rt it to sourveld or result in the 

invasion of karro id or Fynbos elements. Such infestations can lead to the 

development of Sub-arid Thorn Bushve ld (Low and Rebelo Ve ld Type 15). or 

False T hornveld of the Eastern Cape (Acock's Veld Type 2 1). as is the case in the 

moderate to steeper areas. Acacia karToo (Sweet Thorn) and Acacia mearnsii 

(Black Watt le) were noted in these areas during the fi e ld invest igation. Under 

cond itions of excess ive grazing pressure. the thorn tree invasion may be very 

de nse and rap id soi l erosion could resu lt. 
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The South-easte rn Mountain Grassland is poorly conserved. with only about 0.33 

% of thi s grassland biome conserved nationally. It is well protected in the 

Mountain Zebra National Park near Cradock. Most o f the borrow pits identified 

within the Engcobo area occur within the South-Eastern Mountain Grassland ve ld 

type. 

The steeper areas in the high-l yi ng northern parts o f the study area are generally 

charac terised by iso lated patches of Afromontane Forest (Low and Rebelo Veld 

Type 2). This vegetation community is more common along south-facing ridges 

and ravines where moisture is hi gher and the maximum effect of the sooth­

westerl y and south-easterly dri ven rains is apparent. As is evident from the way 

the forest is confined to kloofs and gullies. water is the key limiting factor. 

However. Afromontane Forest would certainly spread into both grass lands and 

Fynbos were it not for fires. 

Forest trees are continually exploited for timber although specific species are 

usually se lected. Likewise. other species are se lected for muti and. in more 

populated areas. tirewood. Afromontane areas are well conserved in a number of 

areas in South Africa. and many stands are safe from exploitation bu their 

isolation in remote areas. Plantations of Pine and Blue-gum threaten the water 

supply to the indigenous forests in many reg ions. 

The removal o f certain alien plant species is required under Section 29 of the 

CARA Regulations (Conservation of Agricultural Resources Act. No 43 of 1983). 

which can result in exposed soil and encourage so il erosion under certain 

conditions. The removal of alien vegetation where poss ible near borrow pits 

should still be seen as a positive environmental impact. however. 

6.2.2 FISH. 

No tish species are expected in the borrow pits as they do not occur within any 

drainage channels in the study area. A small chance does exists. however. that 

introduced spec ies may exist in some of the borrow pit areas where surface run-off 

has dammed as drinking water features for domestic li vestock. All work in borrow 

pits containing water must. therefore. ensure that a link to surrounding drainage 

channel s does not ex ist. It is important that introduced fi sh species to not enter 

natural drainage channels in the region. This is not. however. considered an 

important environmental issue assoc iated with the re-commlssl omng of the 

borrow pits for this project. 
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6.2.3 REPTILES AND AMPHIBIANS. 

The herptefauna of South Africa are very di verse as 140 taxa occur. of which 93 

are listed in the South African Red Data Book: Reptiles and Amphibians (1988). 

About 3 I species are restricted (endemic) to the Eastern Cape Province. Both the 

N ile Crocodile (Croeady/tls ni/olictls) and the African Rock Python (PYlhon sehae 

nara/ensis) have been exterminated from the Eastern Cape Province. The Nile 

Crocodi le has been extinct in the region for the last 150 years . whilst the last 

known African Rock Python was killed in the Bathurst area duri ng 1927. 

The only listed Reptile and Amphibian Red Data Book species that could occur 

in the study area is the Ye llowbellied House Snake (Lamprophisjilscus ). This 

species is listed as rare. which means that it occurs in small population groups 

which are not presently endangered or vulnerable. Preliminary evidence suggests 

that the numbers of these species is low. however. 

South Africa has been spared the scourge of introduced reptil es and amphibians. 

A number of commensal geckos have occasionally been introduced into the 

Eastern Cape from adjacent regions. however. 

It should be noted that The Cape Nature and Environmental Ordinance (No 19 of 

1974) prohibits any person from hunting wild animals. or removing them from 

land of which he is not the owner. unless he has the owner's wrinen permission. 

Eastern Cape reptiles and amphibians are classed as Schedule II (protected 

wildlife) an imals. Thus. all tortoises (including water terrapin). frogs. toads. 

li zards and non-poisonous snakes are protected species. None may be hunted or 

kept without a permit. Although poisonous snakes appear neglected. as wi ld 

animals they still cannot be kept. killed. or transported without a permit. 

6.2.4 MAMMALS 

Of the 292 terrestrial mammal species in Southern Africa. 128 occur in the 

Eastern Cape Province. Most of the larger spec ies occur in game reserves. and 

onl y the smaller wild mammals could occur in the study area. Mammals that have 

become extinct in the Eastern Cape Province include the Quagga and Blue 

Ante lope. 
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Species li sted as vu lnerable in the South Afri can Red Data Book: Terrestrial 

Mammals (1986). where the study area is included in their range. include the 

Wh ite-tailed Mouse (Myslromys alhicallc/clIlIs). Honey Badger (Mellivora 

capensis capensis ). African Wild Cat (Felis Iyhica ca/ra). and Antbear 

(Orycteroplls aler aler) . Vu lnerab le refers to taxa that may move into the 

endangered category if the causal factors conti nue operating. 

Rare species listed in thi s region include the South African Hedgehog (Aleierix 

ji-onlalis). Samango Monkey (Cercopithecus mitis lahia/Lls). Spectacled 

Dormouse (Graphiurlls oClilaris). African Striped Weasel (Poecilogale alhinllcha 

alhinllcha). Aardwolf(Proleles crisw/us crisla/lIs). Cerval (Felis serval served). 

Small Spotted Cat (Felis nigripes). Leopard (Panlhera pardus melanolica ). Tree 

Dass ie (Dendrohyrccr arhoreLis arhorells). and Blue Duiker (Philanlomha 

monticola monticola). 

Rare species are considered to be small populations which are no t at present 

endangered or vul nerab le. but which are at risk. 

Other more common mammals occurri ng in the region inc! ude Vervet monkeys 

(CercopithecLis pygerythrLls). Caracal lynx (Felis caraca/). and hedgehogs 

(Erinaceousjron/alis) . No wild mammals were identified in the study area during 

the field in ves tigation. howeve r. 

6.2.5 BIRDS. 

Past records indicate that about 500 bird species occur in the Eastern Cape 

Province. of which about 300 species breed. inc luding 20 species currently li sted 

as rare o r endangered in the South African Red Data Book: Birds. 

Of the 500 spec ies in the region. onl y the European Starling (Sturnlls vulgaris ). 

House S parrow (Passer domesticus). and Feral Pigeon (Colomba livia) occur as 

exo tic species in the study area. The major facto r determin ing current bird 

d istribution in the region is man' s modification of the habitat. This is especiall y 

app licable where overgrazing has taken place. 

Habitat destruct ion due to quarry ing operations and anthropologica l pressures 

from informal farm ing activities. have reduced the value of pans of the study area 

from an av ifaunal point of vie", . 
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7. ENVIRONMENTAL ASSESSMENT OF BORROW PITS. 

7. I BORROW PIT NUMBERS. 

The numbering of the borrow pits generally foll ows the sequential numbering given to the 

workings during the already completed materi als investigation. The borrow pits are also 

ind icated with a prefix that refers to the various ro ute ·s designated road number. 

7.2 BORROW PIT ANALYS IS. 

All of the borrow pi ts descri bed in the report have been visited. measured. inspected. 

sampled. and photographed. This section of the report (Appendix 2) contains a fa irly 

detailed analysis of each borrow pit. along with borrow pit sketch diagrams and general 

so il profiles. Re fe rence is also made to prevailing topographical features. including 

proposed future quarrying directions and schematic cross-sections. 

Photographs of each borrow pit are included at the end of thi s report (Appendix I ). [r 

should be noted that the rehabilitation of the various roads requires a relati ve ly small 

amount of road building gravel. Ex isting borrow pit excavations will. therefore. be 

enlarged by a very small amount where necessary. 
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8. ENVIRONMENTAL MANAGEMENT PROGRAMME. 

General EMP conditions that should be imposed in respect of re-commissioned borrow 

pits within the Engcobo area are categorised and di scussed as follows: 

Deve lopment of Pits 

Visual Aspects. 

Fauna and Flora 

Soil Aspects 

Water Aspects 

Affected Parties 

Financial Provision for Rehabilitation 

Environmental Management 

Rehabilitation Strategies 

Responsibilities 

General Conditions in Respect of the Project 

8. I DEVELOPMENT OF PITS. 

The re-commissioned borrow pits shall be developed according to the fo llowing criteria : 

New slopes and embankments shall be at 1:3 ( 18°) s lopes. Re-worked ex isting 

sloped shou ld be softened as much as possible. with gradients of about 1:3 al so 

recommended. 

Excavations should follow the contour lines. 

The excavation will not be left in any way to deteriorate into any illegal dumping 

site . A permit must be obtained from the Department of Water Affairs and 

Forestry should the excavation be utili sed for the dumping of so lid waste. 

No blasting shall be permitted wi thout the permission from the Principal Inspector 

of Mines. 
Watering to minimise the effect of dust generation should be carri ed out as 

freq uently as necessary. No ise should also be kept within reason. 

The access roads to the various borrow pits shal l be rehabilitated upon completion 

of the project. 

All materia l in and around the excavation. including piled up grave l. oversized 

rocks. must be levell ed and where appropriate. covered with topso il. 

No chemical pollution shall be allowed to contaminate the so il s. and any plant 

fo und to be attributing to sllch a scenario must be removed from the site and 

repaired. Veh ic le repairs may not take place on site. 
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8.2 VISUA L ASPECTS. 

Many ex isting borrow pits have been excava ted adjacent to the road reserve. and are 

highly visible to the general public and road users. This unfortunate situation needs to be 

remedied as much as poss ible. bearing in mind that legis lation can o nl y enfo rce new 

excavations to be rehabil itated. Sensitive and contro lled excavation techn iques can. 

nevertheless. contri bute towards an environmental improvement to ex isting borrow pits. 

The fo llowing poi nts should be borne in mi nd from a visua l perspect ive to borrow pi t 

excavation : 

Rehabilitation will be restricted to new excavation areas. however should 

additional fundi ng become availab le. the existing disturbed areas will also have 

to be rehabilitated . 

Seed mix shall be established to blend wi th the surrounding environment and 

must have local watering requirements. Ex isting seed banks in carefully controlled 

topso il stock piles are usua lly suffi cient fo r thi s cri teri a. 

The exposure o f so il thro ugh the removal of vegetation before commencement of 

excavati ons will be limited to that whi ch is essential. 

After c losure. breaking the surface crust. erecting earth embankments to prevent 

eros ion. and germination of adapted vegetation will ob literate roads. unless the 

landowner requests that the roads be retai ned for his personal use. 

The remains of huts and other temporary buildings that have been erected at the 

borrow pits must be de molished and removed. 

• Care will be taken that all rehabi litated land will merge with the immediate 

environment and that any negati ve visual impacts wi ll be recti fied to the 

satisfacti on of the Department of Economic Affa irs. Environment. and Touri sm. 

8.3 FA UNA AND FLORA. 

The fauna and !lora occurri ng in the study area have already been addressed in Chapter 

6 of thi s report. The protection of these species and how they wi ll be impac ted upon by 

the proposed borrow pi t excavation activity. is addressed in th is chapter: 

No workers will be allowed to co ll ect any plant or snare any animal. 

Grass and vegetation of the immediate environment. o r adapted grass I vegetation 

will be re-estab lished. Advice in this regard can be obtained fro m the Directorate: 

Natu re Conservation. and re-estab li shment will be carried out in consul tation wi th 

the landowner / land user. 
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All an imal life. vegetation. and firewood will remain the property of the land 

owner / land use r. and will not be disturbed. moved. or used excessively. 

Cognisance is to be made of the potential for endangered spec ies that may occur 

in the area . It is considered unlikely. however. that these species will be affected 

by the re-commiss ioning of the borrow pits in the study area. 

8.4 SOIL ASPECTS. 

The topso il layer at most of the borrow pits comprises a 200 mm to 800 mm thick layer 

of soil with gravel and roots. Soil profiles for all of the investigated borrow pits are 

discussed under each borrow pit header in Chapter 7 of this report. The so il in the area is 

frequently dispersive (prone to erosion). especially where vegetation disruption has 

occurred. Grass cover has however. prevented large scale scour from taking place. which 

helps minimise the formation oflarge erosion. EMP criteria relating to the so il overlying 

the borrow pits. are as follows: 

The topsoi l and overburden wi ll be removed and stockpiled for use in the 

rehabilitation process. Topso il means the surface layer of so il which provides a 

suitable environment for the germination of seeds. Topsoil must be sto red 

separately in a suitable place so that it can be placed on the exposed subsoil as 

soon as the mining of the excavation has been completed. and its slopes have been 

fini shed off to the acceptable gradient. 

The topsoi l will be stored in such a way and in such a place that it wi ll not cause 

damming up of water or washaways. Pi les of topso il must al so not be allowed to 

wash away itself. Stockpiles of topsoi l should not exceed a height of about :2 

metres. and if left stored for longer than 6 months will be upgraded before 

replacement. Piles may al so be protected against erosion and weeds by means of 

hydro-seeding. 

The overburden is that layerofsoi l immediate ly beneath the topso il. and must a lso 

be removed and stored separate ly from the topsoil. 

Cogni sance must be made of any sensiti ve landscapes that may occur in the area. 
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WATER ASPECTS. 

The majority of the borrow pits in the study area are located on the crests oron the slopes 

of the hillsides. implying that no large concentrations of storm water are likely to OCCur in 

or nearby the excavations. Where drainage features are located nearby. and when 

operation of borrow pits is to be carried out during the wet season. some sediment may 

be washed into these featu res. This is likely to be a short-term problem affecting only a 

few borrow pi ts. 

EMP aspects to be borne in mind include the following : 

Before a borrow pit is opened or expanded. it will be established how the area 

drains and how the drainage will be changed by the excavation or re-deve lopment 

thereof. 

Rehabilitation of the quarry will be planned and completed in such a way that the 

run-off water will not cause erosion. This especially important bearing the 

dispersive nature of the so il in the region. 

Where a depression in the ground exists where water can gather. attention will be 

gi yen to the outflow of water to prevent concentration of run-of and thus prevent 

erosIOn. 

To prevent so il pollution. precautionary measures must be taken in the hand li ng 

of grease and petroleum polluted liquids. 

Visual inspections will be carried out on a regular basis with regard to the 

stability of water control structures. and erosion and s iltation. 

No drainage features will be affected by si lt emanating from the excavation. 

Borrow pits will be located in such a way that fountains and other ground water 

structures are not affected. 

8.6 AFFECTED PARTIES. 

In order to minimise the impact of borrow pit excavati on on land users. they must be 

consulted beforehand with regards to the process and project detail s. EMP conditi ons that 

should be adhered to with regards in terested and affected parties. are as follows : 

Access roads will within reason and with the objecti ve of minimising disturbances 

of the environment. be sensitively se lected and carefu lly established. 

Access roads are to be maintained in satisfactory condition and in such a way that 

ai r po llution and erosion are limited. 
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Field personnel will not be allowed to move on any other road so as to limit 

unnecessary disturbances of the surface. natural vegetation. game. birds. plants. 

or li vestock. 

Additional access roads not required by the land user will be rehabilitated to 

prevent soil erosion. 

Reasonable speeds will be maintained at all times in order to prevent accidents. 

excessive noise. and dust to prevent injuries to livestock . Gates that may be found 

open or closed wi ll be left in the same state as they were found subject to the 

requirements of the land user. 

Accommodation for field personnel wi ll have sufficient kitchen and sanitary 

fac ilities. Toiletries will be provided and will be situated in such a way as not to 

po ll ute water. 

Natural vegetation wi ll not be di sturbed unnecessari ly in and around the campsite. 

• Biodegradable (decomposable) waste will be burnt in an excavation constructed 

for thi s purpose. Non biodegradable (non-decomposable) waste such as glass 

bottles. plastic bags and waste material will be stored at pro perly fenced co llection 

points and will be removed periodicall y. 

These dump sites wi ll be located in consultation with the landowner concerned. 

and in acco rdance wi th the applicable legislation. Precautions wi ll be taken to 

ensure that loose debris does not spread at the waste site. 

All waste materials wi ll be di sposed of in such a way that the pollution of natural 

water sources and the formation of unpleasant bacterial odours are avo ided. 

Campsites will be kept neat and tidy at all times. 

8.7 FINANCIAL PROVISION FOR REHABILITATION. 

No spec ific sum will be allocated to ensure the rehab ilitation process takes place after the 

mining process has been completed. The fina l payment of the retention monies will. 

however. be held back in the event that the contractor fails to adeq uately rehabili tate the 

affected areas. The maintenance period for the borrow pits shall run for a period of six 

months after completion of the work . Th is time frame usually runs simultaneous ly with 

the road works project. 
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8.8 ENVIRONMENTAL MANAGEMENT. 

The natural environmental conditions occurring in the study area have been addressed in 

Chapter 6 of this report. Management of these environmental conditions during borrow 

pit quarrying should bear the following criteria in mind: 

• No biodegradable. domestic or commercial waste will be generated in the mining 

process. No waste may be discarded or allowed to accumulate on site. 

Alien trees and plants should be removed where possible. This includes areas 

wirhin the confines of the road reserve. Alien plants will be disposed of by 

burning on the borrow pit s ire. within the cleared area designated by the land user. 

The contractors personnel shall monitor di sposal until satisfied that burning has 

ceased. and that all alien vegetation has been completely destroyed. The burnt 

waste shall fonn part of the overburden in the rehabilitation process. 

Working hours shall be deemed by the Contractor's nonnal working hours of 

07 :00 to 17:00. Mondays to Fridays. excluding public holidays. These conditions 

can. however. be changed at the Consulting Engineers discretion. after liaison 

wi th the land user. 

The Contractor shall be held responsible for reinstatement and maintenance of the 

surface of the access road to the borrow pit for the duration of the Contract until 

full rehabilitation has taken place. 

All fences and other structures that have been damaged or interfered with by the 

Contractor shall be restored to a condition at least equivalent to their original 

condition. 

Access roads shall be maintained in a satisfactory condi tion and in such a way that 

air pollution and erosion are limited. 

Field personnel will not be allowed to move on any other road or track other than 

the establi shed access road so as to limit unnecessary disturbance of the surface. 

natural vegetation. game. birds. dust and to prevent injury to livestock and 

persons. 

Keeping the operational plant in good repair will minimise pollution or 

contamination of the so il and water. In the event of a fuel spill. the Contractor 

must take suitab le measures to contain the pollution and prevent it from spreading 

or seeping into the sub-soil. Once the spill has been contained. contaminated 

material shall be removed and di sposed of using methods as specified by the 

Department of Economic Affairs. Environmental and Tourism. 

Heavy vehicle signs within the spec ifications of the relevant rraffic ordinance shall 

be erec ted on both sides of the gravel road. These shall be located approx imate ly 

300 metres from the borrow pit entrance. on ei ther side of the access road. 
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The appointed Contractor shall be deemed as both the "excavator" and a person 

competent to inspect "bracing and shoring" . as defined and required in terms of 

the Machinery and Occupational Safety Act. The Contracto r shall also maintain 

the bo rrow pits so that they do not become a danger to persons or livestock. The 

Contractor shall at all times observe proper and adequate safety precautions on the 

site and shall be deemed to be responsible fo r securi ty of the quarrying site. 

After closure. unless the land user requests that roads be retained for personal use. 

access roads wi ll be obliterated by breaking the surface c rust and erecting earth 

embankments to prevent erosion. and adapted vegetation wi ll be re-established. 

All structures and buildings erected for the s ite or quarrying operation will be 

di smant led and removed. Care will be taken that all rehabilitated land will merge 

with the immediate environment. Any negati ve visual impact will be rectified to 

the satisfaction of the Regional Di rector of the Department of Minerals and 

Energy. 

It is the objective of thi s project. once completed. to decommi ssion the mining 

operation and apply for a closure certi ficate (partial closure) in respect of the areas 

affected by excavations during road reconstruc tion. In the event sufficient funds 

are available to effect complete rehabilitation measures. a closure certificate for 

the whole area (new and existing) will be sought. 

8.9 REHABILITATION STRATEGIES. 

The Contractor is only responsib le fo rthe rehabilitatio n of new quarrying acti vity in terms 

of the Minerals Act. Act No 50. 1991 . However. should suffi cient funds be availab le upon 

completion of the project. then the new and existing scars in the borrow pits should be 

rehabilitated. Rehabilitation strategies to be borne in mind during the project include the 

following: 

The Contracto r shall be rp.quired to carefully remove the fl ora within the 

designated area and in a protected and fenced off area. The vegetation shall be 

rep lanted in the borrow pit areas in accordance with the Consulting Engineer 's 

instruc tions. 

• T opsoi l and overburden shall be stripped and s tockpiled separately. 

On completion of quarrying. all unused material. including overburden but 

exc luding topsoil. sha ll be returned and the s ides of the pits shall be graded at 1 :3 

s lopes. 

The topsoil stockpile shall then be spread evenly over the area of the borrow pit 

to a minimum thickness of 75 mm and. thereafter any access constructed by the 

Contrac tor sha ll be scari ti ed and the area reinstated. 
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Grass or re moved vegetation shall be re instated or planted after to psoiling is 

completed. On completion of the planting. the planted area shaJJ be neatly 

trimmed and weJJ watered. 

The final surface level shaJJ be free draining and necessary measures must be 

taken to prevent eros ion until such time that the vegetation is suffic ient to 

withstand the elements of nature. 

The junct ions from the access road to the target gravel road will only be improved 

to a ll ow adequate access fo r construction vehic les with the addit ion of traffic 

signs to warn oncomi ng traffi c. 

The to pso il should be suffic ient to cover the entire borrow pit area (o ld and new) . 

however fi nancial constraints will determine the extent of topsoi l coverage. 

Where poss ible. the ex isting vegetation will be removed and stockpi led for use as 

coverage to the topsoil as part of the rehabili tation process. Should thi s be 

insuffi c ient. grass ing will be done with imported vegetati on. The rehabilitated 

land wiJJ merge with the immediate environment. and any negative visual impact 

will be rec ti fied to the sati sfaction of the Regional Director of the Department of 

Minerals and Energy. No alien species shall be planted at any ti me in this area. 

No fertili ser will be used . 

Watering will be do ne by watering cart (bowser). No irrigation will be provided . 

Rehab ilitation will take place on completion of the quarrying process and shall 

continue fo r six months after completion of the projec t. until a certi ficate of 

closure is issued by the Department of Minerals and Energy. 

8. I 0 RESPONSIBILITIES. 

The Contractor shall be deemed responsible fo r the implementation of the Environmental 

Management. The Consulting Engineer will monitor the Environmental Managemem 

Process. Th is does not. however. re li eve the Contracto r from his responsibil iti es. 

Rehab ilitation sha ll not be the responsibi lity of the Contracto r. 

8.1 I GENE RAL CONDITIONS IN RESPECT OF T HE PROJECT. 

These are gene ri c condi tions which must be fulfi ll ed. as a requ irement of the 

Env ironmental Conservation Ac t No 73 of 1989 (Sections 2 1.22 and 26). Acceptance of 

the EMP conditions contained in thi s chapter must be accepted by the appoi nted 

Contrac tor as pe r the "Undertaking"" document con tained in Appendix 3 of thi s repo rt. 



------------------------------------------........... ...... 
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Approval for borrow pit re-commiss ioning wi ll onl y be obtained from the Department of 

Minerals and Energv once this "Undertaking" has been accepted and signed by the 

appointed Contrac tor. 

Should it be necessary to store materi als and equipment on site for short periods. 

only previously di sturbed areas above the 20 year flood level and within the road 

reserve must be used for this purpose. 

Any construction camp set up must be clearly demarcated and secured against 

theft or vandalism and any toxic mate ri als (cement. o il. petro l. diesel etc) must be 

very stri ctly contro ll ed and secured. Such a construc tion camp must be above the 

50 year flood level. situated in areas previously disturbed and must be complete ly 

rehabilitated on completion of construction activities. 

All areas in the riparian zone resulting from construction activities. must be 

rehabilitated to prevent erosion and undermining of ri ver banks. Appropriate 

indigenous plant species must be used to re-establish vegetation cover. 

• All "surplus" rocks and other material excavated during construc tion must be 

removed from the water course. 

No concrete to be mixed on the soi l surface. All concrete mixers to be placed on 

trays and precautions to be taken against contamination of the soi l th ro ugh 

sp illage of pre-mixed concrete. 

Precautions to be taken against oil spi llage from heavy equipment such as 

compressors and generators. through the use of sand or sawdust (or any other 

suitab le material) filled drip trays. All contaminated material (i ncl uding soil) to 

be disposed of at a registered waste si te . 

Adequate to ilet faci li ties (e.g. chemical toilet) to be provided for workers on site. 

and all ablut ions to take place in these fac ilities. 

• Scavenger proof containers to be provided on si te and stri ct control over littering 

to be enforced. 

All waste material. including excess construc ti on material. litter and sewerage to 

be regu larl y removed from site and disposed of at a registered waste faci lity. 

Strict precautions to be taken when making open fires . which must be restricted 

to the demarcated camp area. 

No wi ld animals are to be di sturbed unnecessarily in any way. 

Detai led designs of causeways are to be provided for comment before 

commencing construction. 

Onl y one access road per river or drainage system to be used. if necessary. These 

access roads are to be clearly demarcated. 

All debris and remains of damaged causeways to be removed from the river bed. 



----------------------------------------............. ....... 
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9. ENGINEERING GEOLOGICAL EVALVA nON. 

A materials investigation was carried out on bedrock and stockpiled gravel from many of 

the existing borrow pits within the Engcobo area prior to the commencement of this 

EMPR investigation. The findings of this materials investigation are compiled in a report 

produced by ControLab CC These findings have not ben addressed in this EMPR. as this 

aspect of the investigation falls outside the scope of work for this EMPR investigation. 

The laboratory results obtained during the materials investigation suggest that some of the 

naturally occurring material from the existing borrow pits in the Engcobo area may need 

to be blended and manipulated in order to achieve the most satisfactory results for road 

reconstruction purposes. The blending procedures should be overseen by a qualified roads 

engIneer. 

Adequate crushing and wetting should take place at the borrow pits to ensure that 

acceptable grading curves are realised. Oversized boulders must be removed from the 

roadway prior to material compaction. The reworked subbase must also be checked. and 

any oversized clast should be removed. This will reduce the potential for pothole 

development. and reduce the stoniness effect on the road surface. 

Ravelling. rutting. corrugations. gravel loss. and erosion are all formed by a combination 

of factors which can be overcome by increasing the number of fines in your layer works 

(i.e. increased crushing). and attaining a good compaction where interlocking grains are 

tightly packed. 

The direction of transportation of the gravel should be in such a way that the newly 

constructed road is not trafficked by the construction vehicles. If the road is compacted 

as per the specified requirements. trafficking by construction vehicles results in more 

damage to the road (ravelling and potholes) than the benefits gained from further 

compaction. If the compaction is minimal. however. the passage of the construction traffic 

may be beneficial. This alternative option is not. however. recommended. 

One of the main problems with the reconstruction of unpaved roads is the lack of 

supervision. Greatly improved unpaved roads would result from close supervision by 

experienced personnel during the borrow pit working and actual reconstruction and 

rehabilitation. 
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10 PROJECT OVERVIEW. 

Wear and tear of the various roads in the Engcobo area have resulted in much of the 

gravel wearing course eroding off the road surface over time. Irregular road maintenance 

and inc lement weather have exacerbated the road condition along many of these routes. 

which have resulted in a significant deterioration of the road pavement layers. 

Approximately 310 km of gravel road and about 27 km of surface road have. therefore. 

been earmarked for rehabilitation over a period of about 5 years as part of a regional road 

maintenance programme. A 100 mm thick gravel wearing course wi ll be constructed 

along the various grave l roadways. Causeways and drainage channel repair will also be 

carried out along the various roads where necessary. 

A thorough desk study and walk-over site inspection was fol lowed by a more detailed 

field investigation when numerous existing borrow pits were identified as possible 

sources of road bui lding material in the region. The investigation inc ludes a biophysical 

analysis. covering the vegetation communities and endangered faunal populations 

occurring in the area. 

Laboratory results obtained during the materials investigation suggest that most of the 

material occurring in the borrow pits would be suitable for the proposed road repair and 

reconstruction. although a certain amount of blending may be required to erihance certain 

road building material requirements. 

The EMPR investigation is aimed at assessing the environmental impl ications pertaining 

to the re-use of the existing borrow pits. including the environmental impact and 

management programme associated with material removal. Post quarrying rehabi litation 

and decommissioning of the borrow pits was also addressed. A thorough environmental 

impact assessment is not deemed necessary fo r this project in terms of the Environment 

Conservation Act (Act 73 of 1989). All of the borrow pits are existing pits. which were 

previously uti lised for road building and reconstnlction purposes . 





, I 

, 

28 

11. CONCLUSIONS AND RECOMMENDATIONS. 

The existing borrow pits investigated in the Engcobo area generally appear to be 

acceptable fo r road reconstruction purposes. Significant issues associated with borrow pit 

re-commissioning include the direction of addi tional material removal. a mining plan. and 

rehabili tation techn iques once materi al has been successfully removed. EMPR regulations 

requ ire that onl y newly quarried areas be rehabilitated. altho ugh existing scars will be 

softened where possible during add itional materia l removal. Some land users have also 

req uested that rehabilitated procedures enable certain borrow pit depress ions to be utili sed 

fo r dri nking ho les and earth dams for domestic li vestock purposes. 

The investigation revealed that most of the natural enviro nment in the Engcobo area is 

neither pristine nor unique. Alien vegetation communi ties occur in places. and previous 

quarrying acti vity have extensively disturbed and destroyed natural habitat. Future borrow 

pit operations should occur parallel to contours away from existing drainage channels or 

roads where they occur. Borrow pit material should also be removed in pre-determined 

phases. During each min ing phase. to pso il and overburden must be removed and 

stockpiled. The underlying target materia l wil l be exploited. and on completion. each 

phase must be rehabilitated. 

In essence. the investigated borrow pits represent already extensive ly disturbed areas due 

to past quarry ing activ ities. Additionally. the areas req uired to fu'lfi ll the road mai ntenance 

programme requi rements are re latively small. resulting in marginal increases in surface 

area of destroyed habi tat at each borrow pi t. The newly quarri ed areas wo uld also be 

subjec t to stringent rehabi li tation techniques. which would improve the environmental 

aesthetics of the previously un-rehabilitated borrow pits . 

It is recommended. therefore. that authorisation fo r the re-commiss ioning of the existing 

borrow pits be granted in terms of the Minerals Act (Ac t 50 of 199 1). The EMP 

conditions should. however. become condi tions of autho risat io n. 
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12_ REPORT PROVISIONS. 

This investigation is aimed at meeting the requirements as laid out by the Depanment of 

Minerals and Energy for an EMPR for existing borrow pits in the Engcobo area_ The 

borrow pits were all previously used for road reconstruction purposes. and need to be re­

commissioned for simi lar applications_ 

Every effon has been made during both the desk study and fi eld-work phases of thi s 

investigation to identify the various environmental and management issues associated 

with this project. We believe that the repon is complete in this regard_ The investigation 

was also conducted in a fully independent manner. 
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