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b) Waste material of any description, including receptacles, scrap, rubble and tyres will be 

removed entire ly from the mining area and disposed of at a recognised landfi ll faci li ty. It. 

wi ll not. be permitted to be buried or burned on the site. 

c) Internal access tracks, not required by the landowner, shall be obliterated by breaking the 

surface crust and scarifying the area to a depth of 250 mm, whichever is the shallower, and 

then be covered with stockpi led topsoi l. 

d) The borrow pits will be kept in a neat and tidy condition at all times. 

6.9,1 .7 Additional measures 

a) No construction equipment, vehicles or unauthorised personnel shall be allowed unto areas 

that have been finished off. 

b) Only persons or equipment required for the preparation of areas, application of fert il iser and 

spreading of top material shall be allowed to operate on these areas. 

c) Pennanent, stock-proof fencing shall be erected/reinstated adjacent to farm land and 

alongside the road. 

d) The access gate shall remain locked and a key shall be provided to the fanner for future use. 

6.9.2 End Use 

After rehabi litation of the borrow pits, these areas will probably be natural accumulation areas for 

runoff from the surrounding areas and become small dams in the long-tenn. These areas may also 

be transfonned into artificial wetlands if reeds, sedges and other water tolerant grasses are planted. 

6.9.3 Closure 

When the holder of the mining penn it intends closing down the mining operations, an environmental 

risk report shall accompany tbe application for closure. 

6.10 Safety and Security 
It is noted that this EMP is not a Health & Safety Plan. It is the Contractor's responsibility to ensure 

that a Health & Safety Plan, as per the requirements of the Occupational Health & Safety Act, is 

prepared prior to any physica l work occurring on the site. Safety in tenns of labourers on site is 

discussed in section 6.8. In general, the Contractor shall maintain the borrow pits such 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 for security of the 

mining site. 

M ... «h 2010 
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Figure C-1 : Berm adjacent to the existing 
road at borrow pit 1 

Figure C-3: Recently burnt vegetation at 
borrow pit 1 

Figure CoS: Vegetation at borrow pit 2 

Figure C-2: Disturbed vegetation at borrow 
pit 1 

Figure C-4: Vegetation at borrow pit 1 showing 
high alien infestation 

Figure C-6: Borrow pit 2 



Figure C-7: Vegetated berm adjacent to the 
existi ng road at borrow pit 2 

Figure Cog: Vegetation and small sand dune 
at borrow pit 3 

Figure C-11: Vegetation and tracks from 
livestock at borrow pit 4 

Figure CoS: Vegetated berm adjacent to the 
existing road at borrow pit 2 

Figure C-10: Open area at borrow pit 3 

Figure C-12: Open area at borrow pit 4 
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22 February 2010 

Aurecon Centre. 
Century Falls. 
Centu ry Boulevard , 
Cape Town 

Attention Ms R Du Plooy 

Dear Ms Du Ptooy, 

Pretoria Po rtJ and Cement Company Limited 
PPC Building Barlow Park Extension 
180 Kathe rine Street Sandlon Johannesburg 
PO Box 78741 6 Sandlon 2146 South Africa 

Tel 00 27 (0) 11 3869000 
Fax 00 27 (0) 11 386900 1 
www.ppc.co.za 

Reg No 1892.1000657105 

PROJECT BRA.N.002-110-200S/1 : NATIONAL ROUTE 2 SECTION 11 : COEGA TO COLCHESTER : 
CONFIMATION OF WILLINGNESS TO ENTER INTO A SERVICE LEVEL AGREEMENT 

We refer to previous communicat ions In regard to the above. 

I have been instructed to confirm that PPC has no fundamental objections to the proposed borrow pits on its 
properties si tuated on the farms Melvi lle 308 and 308/1. This is however subject to the successful 
conclusion of a service level ag reement that adequately addresses PPC's concerns revolving around the 
fund ing for- and completion to its satisfaction of the rehabilitation of the borrow pits . 

Yours faithfully 

Paul Mare 
General Manager 
Legal Services 

Olrettors 8L Slblya (Cha.rman) P S lu l'Je~ (Cniel ExeWhve Officer) S Abdul Kadel" RH Denl P Esterhuysen SG Helepi ZJ Kganyago AJ Lamprct ht 
NB Langa-Royds MP Malungani r DA Ross J Snibambo JS Vila~azl -(Dutch) 
Company Suc nll.u y JHD Snyman 
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A PHASE 1 ARCHAEOLOGICAL IMPACT ASSESSMENT (AlA) FOR THE PROPOSED 
UPGRADING OF THE NZ HIGHWAY BETWEEN COEGA AND COLCHESTER AS WELL AS 
THE CONSTRUCTION OF THE NEW SUNDAYS RIVER BRIDGE, AND FOUR BORROW 
PITS, NELSON MANDELA METROPOLITAN MUNICIPALITY, PORT ELIZABETH , EASTERN 
CAPE PROVINCE 

Dr Johan Sinneman and Ms Celeste Booth· 
Contact person: Ms Celeste Booth 
Department of Archaeology 
Albany Museum 
Somerset Street 
Grahamstown 
6139 
Tel: (046) 622 2312 
Fax: (046) 622 2398 
J. Binneman@ru.ac.za 
celeste. booth@ru.ac.za 

Note: This report follows the minimum standard guidelines required by the South 
African Heritage Resources Agency (SAHRA) for compiling a Phase 1 Archaeological 
Impact Assessment (AlA). 

EXECUTIVE SUMMARY 

Purpose of the Study 

The purpose of the study was to conduct a phase 1 archaeological impact 
assessment (AlA) for the proposed upgrading of the N2 highway situated between 
Coega and ColChester, as well as the construction of the new Sundays River Bridge , 
and 4 borrow pits, Nelson Mandela Bay MuniCipality, Port Elizabeth, Eastern Cape 
Province. 

Brief Summary of Findings 

The area proposed for the upgrading of the N2 highway between Coega and 
Colchester as welt as the construction of the new Sundays River Bridge lies on the 
southern side of the existing N2 highway and is approximately 12.S km in extent. In 
addition , four borrow pits are also proposed along the southern side parallel to the 
existing 1'42 highway (see Maps 1 and 2), these borrow pits will provide the material 
required for the road upgrade and the construction of the new Sundays River Bridge. 
Most of the proposed area, 20 m parallel along the existing N2 highway, has been 
heavily disturbed by footpaths ; the construction of a fence that stretches for the 
extent of the proposed area surveyed, and the construction of road signs, 
underground drain, sewage and water pipes. This area has also previously been 
bulldozed and disturbed by routine road maintenance activities. Moving closer to the 
town of Colchester the area is more developed with houses, a petrol station and a 
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shopping centre. In other areas, vegetation cover such as grass and (ow bushes is 
dense and impenetrable. 

No archaeological remains were documented and no archaeological sites were 
observed along the route surveyed. It is highly unlikely that there would be any 
archaeological sites and materials present. The proposed area for development is 
rated as having low local cultural significance. Development may proceed as planned. 

Recommendations 

The area is of a low cultural sensitivity and development may proceed as planned , 
although the following recommendation must be considered: 

1. The extent of the area proposed for the upgrade of the N2 highway, 
construction of the new Sundays River Bridge and the four proposed borrow pits 
has been highly disturbed. therefore. it is unlikely that any archaeological 
sites/remains, and human remains would be uncovered during construction. 
However. if concentrations of archaeological heritage material and human 
remains are uncovered during construction. aU work must immediately cease 
and be reported to the Albany Museum and /or the South African Heritage 
Resources Agency (SAHRA) so that systematic and professional 
investigation/excavation can be undertaken. 

PROJECT INFORMATION 

The phase 1 archaeological impact assessment (AlA) is a section of the required 
environmental impact assessment (EIA) study. 

The proposed upgrading of the N2 between Colchester and Coega as well as the 
construction of the new Sundays River Bridge will greatly improve the quality of the 
road. The proposed four borrow pits will provide the material required for the 
upgrading of the road and the construction of the new Sundays River Bridge. 

Developer: 

The South African National Roads Agency ltd (SANRAL) 
P.O. Box 2n30 
Greenacres 
6057 
Tel : 041 3983200 
Fax: 041 3983222 

Consultant: 
SRK Consulting 
P.O. Box 21842 
Port Elizabeth 
6000 
Tel: 041 509 4800 
Fax: 041 509 4850 
Email: KNel®Srk.co.za 
Contact person: Karissa Nel 

-------------------



4 

Ter ms of Reference 

To conduct a survey of possible archaeological heritage sites and remains within 
the area of the proposed upgrading of the N2 highway between Coega and Colchester 
as well as the construction of the new Sundays River Bridge, and four borrow pits, 
Nelson Mandela Metropolitan Municipality, Port Elizabeth , Eastern Cape Province. The 
survey was conducted to establish the range and importance of the exposed and in 
situ archaeological heritage features , the potential impact of the development and, 
to make recommendations to minimize possible damage to these sites. 

Legislative requirement s 

Parts of sec tion 35(4) of the National Heritage Resources Act 25 of 1999 apply: 

35 (4) No person may, without a permit issued by the responsible heritage resources 
authority-

(0) destroy, damage , excavate, after, deface or otherwise disturb any archaeological 
or palaeontological site or any meteorite; 

(b) destroy, damage, excavate, remove from its original position, collect or own any 
archaeological or palaeontological material or object or any meteorite; 

(d) bring onto or use at an archaeological or palaeontological site any excavation 
equipment or any equipment which assist in the detection or recovery of metals or 
archaeological and palaeontological material or objects, or use such equipment for 
the recovery of meteorites. 

BRIEF ARCHAEOLOGICAL BACKGROUND 

li terature review 

Early Stone Age (ESA) (approximately 250 000 - 1 million years old) stone tools are 
found throughout the area. Large handaxes were reported from Coega Kop and were 
also collected from the banks and gravels of the Coega River and between the N2 
national road and the Cerebos salt works (Albany Museum collections). One of South 
Africa's most important Earlier Stone Age finds and excavations (Deacon 1970) was 
conducted a few kilometres west of the surveyed area, at Amanzi Springs. In a series 
of spring deposits a large number of stone tools were found in situ to a depth of 3-4 
metres. Wood and seed material preserved in the spring deposits, possibly dating to 
between 250 000 to 800 000 years old . 

Middle Stone Age (MSA) (125000 . 30000 years ago) and Later Stone Age (LSA) (30 
000 years ago to historical times) stone tools are also found in the gravels and along 
the banks of the Coega River. These stone artefacts, like the Earlier Stone Age 
handaxes are in secondary context with no other associated archaeological material. 

Occurrences of fossil bone remains and Middle Stone Age stone tools were also 
reported south of Coega Kop (Gess 1969). During excavations the remains were found 
in the surface limestone, but the bulk of the bone remains were found some 1·1,5 
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metres below the surface. The excavations exposed a large number and varfety of 
bones, teeth and horn corns strongly suggesting that they were deposi ted there by 
humans. The bone remains included warthog, leopard, hyena , rhinoceros and ten 
different antelope species. A radiocarbon date of greater than 37 000 years was 
obtained fo r the site. 

Shell middens and the remains of at least 12 ctay pots were reported by Rudner 
(1968) west of the Coega River Mouth. A large number of shell middens were also 
situated east of (oega River Mouth. Several of the middens were sampled and 
excavated just before the harbour was constructed. Many middens, ceramic pot 
sherds (from Later Stone Age Khoekoen pastoralist origin - last 2 000 years) and other 
archaeological material, are situated between the Coega and Sunday's River Mouths. 
These remains date mainly of Holocene Later Stone Age (last 8 000 years). Human 
remains have also been found in the dunes along the coast . 

Two well eroded fragments of Willow pattern porcelain fragments were recovered 
from near the Coega River Mouth (before the harbour was constructed), which may 
have washed-up from a nearby nineteenth century shipwreck. Bennie (2002) has 
reported on several ships that floundered between the mouth of the Coega and 
Zwartkops River, between 1817 and 1880. There is also evidence of wreck material 
just off the Island of Jahleel. 

The Coega (or Koega) River was first mentioned by historical travellers in 1752 
(TheaI1896). The name Coega is of Khoekhoen origin and means literally 'seacow' or 
hippopot amus (Nienaber & Raper 1977). In November 1776, Anders Sparrman (1785) 
found a community of Cochoqua Khoekhoen (remnants of the Cochoqua who had fled 
the Cape after their defeat in the second Khoekhoen-Dutch War one hundred years 
previously). living on the Coega River. They were caring for the stock of a Dutch 
burgher. Nearby was a group of Gonaqua Khoekhoen, led by a captain named Tadi , 
who were also tending to the stock of a Dutch farmer. The nearby Coega Kop is shown 
on maps dating back to 1834 (Port Elizabeth Museum) and is reported to have been 
used as a navigation beacon by sailing ships wishing to enter Port Elizabeth harbour in 
the past. The 'kop' which has been quarried since the 19205 by SA Railways and 
Harbours for the development of the Port Elizabeth Harbour (Skead 1993) is likely to 
disappear soon with intensive quarrying. 

The salt pan behind Coega Kop (not the present locality of the salt works at the 
river estuary) was being mined for its salt as early as 1820. However , this salt pan is 
likely to have been destroyed with developments in the area. A map of 1851 which 
indicated that the original road between Port Elizabeth and Grahamstown closely 
followed the present National road across the Coega River , also revealed the presence 
of a • Junction Post ' on the crossing. While Coetzee's (1995) definitive book on the 
forts of the Eastern Cape failed to indicate the presence of this military post, it is 
likely to represent one of Cradock/Somerset's temporary earthen fortifications 
established between 1812 and 1819 to protect the eastern frontier_ This post, in all 
likelihood , no longer exists. 

REFERENCES 

Bennie, J. 2002. Historical study of wrecks in the vicinity of Coega {Ngqural . Port 
Elizabeth Museum. 

Coetzee, C. 1995. Forts of the Eastern Frontier. University of Fort Hare Press. 
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Deacon, H.J. 1970. The Acheulean occupation at Amanzi Springs, Uitenhage district, 
Cape Province. Annals of the Cape Provincial Museums 6:141·169. 

Gess, W.H.R. 1969. Excavations of a Pleistocene bone deposit at Aloes near Port 
Elizabeth. South African Archaeological Bulletin 24:31-32. 

Nienaber, G.S. & Raper, P.E. 19n. Toponomylca Hottentotica. HSRC: Pretoria. 
Rudner I J. 1968. Strandloper pottery from South and South West Africa. Annals of the 

South African Museum 49(2) . Cape Town. 
Skead, CJ. 1993. The Algoa Gazetteer. Algoa Regional Sevices CounciL 
Theal , G.M. 1896. Historische Dokumenten. Reis van den Vaandrig Beutler in 1752. 

Van de Sandt de VHliers &. Co (Spk) Drukkers: Kaapstad. 
Sparrman, A. 1785. A voyage to the Cape of Good Hope towards the Antarcticpolar 

circle and around the world , but chiefly into the country of the Hottentots and 
Caffres, from the year 1772 to 1776. Vol. 1. London: Robinson. 

Previous investigations 

Several archaeological investigations were conduc ted in the general vicinity, near or 
on the property. During the 1990s several investigations were conducted along the 
coast and adjacent inland areas (Binneman 1994; Binneman and Webley 1996, 1997). 
In 1996 all important archaeological features east of the Coega River Mouth were 
removed by systematic excavations. Recently more investigations were conducted 
along the coast and shifting dune system (Kaplan 2007; Webley 2007). 

Museum/University databases and collections 

The Albany Museum in Grahamstown houses collections and information from the 
region . 

Relevant impact assessments 

Binneman, J. 1999. Coega Industrial Development Zone: cultural sensitivity Phase 2 
Report. Report prepared for Coega 10Z. Albany Museum Grahamstown. 

Binneman, J. 1994. Report on Phase 1 survey of visible archaeological features at 
Schelmhoek and Hougham Park. Report prepared for ppc. Albany Museum 
Grahamstown. 

Binneman, J. and Webley, L. 1997. Coega Industrial Development Zone: cultural 
sensitivity. Report prepared for African Environmental Solutions. Albany Museum 
Grahamstown. 

Binneman, J. and Webley. L. 1996. Proposed Eastern Cape Zinc and Phosphoric Acid 
Project: Baseline report: sensitivity of cultural sites. Report prepared for African 
Environmenta l Solutions. Albany Museum. Grahamstown. 

Jonathan Kaplan , J. 2007. Phase 1 archaeological impact assessment the proposed 
Coega integrated liquified natural gas (ing) to power project (cip) Coega 
industrial development zone, Port Elizabeth, Eastern Cape Province. Prepared 
for CSIR. 

Webley . L. 2007. Phase 1 Heritage Impact Assessment for Straits Chemicals proposed 
chlor·alkali and salt plant Coega Eastern Cape Province. Report prepared for SRK 
ConSUlting. Albany Museum Grahamstown. 
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DESCRIPTION OF THE PROPERTY 

Area surveyed 

Location data 

The area for the proposed upgrading of the N2 is situated south and parallel to the 
existing N2 highway between Coega and Colchester, approximately 12.5 km in extent 
(see Maps 1 and 2). The existing N2 highway lies between 3 km and 5 km from the 
coast and is therefore within the sensitive coastal archaeology area. The construction 
of the new Sundays River Bridge is also a part of the upgrade of the N2 highway. The 
proposed four borrow pits (see Maps 1 and 2) will provide the materials for the 
upgrade of the N2 highway and the construction of the new Sunday River Bridge. 
Various GPS readings were taken using a Garmin Plus II (see Methodology below) . 

1 :50 000 - 3325DA Addo, 3325DB Colchester and 3325CD & 3425AB Uitenhage 

ARCHAEOLOGICAL INVESTIGATION 

Methodology 

The survey was conducted by two people, simultaneously from a vehicle and on 
foot. The existing N2 highway was followed and spot checks were conducted every 
few metres for the proposed area of upgrade of the road. The Sundays River area and 
nearby dunes were investigated for any signs of freshwater and marine shellfish 
middens. The areas proposed for the four borrow pits were individually surveyed and 
photographed. 

Firstly, the areas for the four proposed borrow pits will be described; they form 
part of the proposed upgrade of the N2 highway between Coega and Colchester. 
Secondly, various GPS points were taken they have been plotted on Map 2 and each 
surrounding area will be described. 

PROPOSED BORROW PIT 1(BP 1): 33 °44'11.B8"5; 24°44'41.52"E 

The area proposed for BP 1 is situated on the farm Melville 308, slightly south and 
running parallel to the existing N2 highway. A farm entrance road turning south off 
the existing N2 highway separates BP 1 and BP 2. BP 1 is situated on the westem side 
of this farm entrance road and will about 400 m in extent. The area is covered by low 
grass vegetation and low shrubs, calcretes are exposed in places. The area has been 
disturbed by the construction of the fence that extends about 20 m to the south of 
the N2 highway and runs parallel to the road for the extent of the proposed area for 
upgrade; road signs and accident protection barricades; and the construction of the 
farm road (Figs 1·2). 

The area was investigated for possible archaeological remains and sites. No 
archaeological remains or sites were observed within the area proposed for BP 1. 

-------------_._ - -------



Fig. 1. Western area proposed for BP 1. Low 
grass and shrub cover and exposed calcrete. 

Fig. 2. Eastern area proposed for 8P 1. Road 
signs, the fence and the farm road Is visible. 

PROPOSED BORROW PIT 2 (BP 2): 33"44'9.9"5; 25 ' 44'46.68E 
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The area proposed for BP 2 is situated a few metres on the eastern side of the farm 
entrance road on the farm Melville 308. The area is situated adjacent to the existing 
N2 highway and the extent of BP 2 is approximately 600 m. The area has been 
disturbed by the construction of road signs and the farm boundary fence. Pieces of 
old tar road and piles of calcrete have been dumped in the area, most probably 
during road routine maintenance having been carried out in the area. The area is 
covered by low grass vegetation and low bushes and trees (Figs 3·4). 

The area was investigated for possible archaeological remains and sites. No 
archaeological remains or sites were observed within the area proposed for BP 2. 

Fig. ). low grass and bush cover. Fig. 4. Plies of calcrete and pieces of old tar 
road. 

PROPOSED BORROW PIT 3 (BP 3): 33 ' 43'3 .66"S; 25 ' 46'58 .2"E 

The area proposed for BP 3 is situated on the farm The Downs 308 / 1 adjacent to 
the existing N2 highway and wilt be approximately 300 m in extent running parallel to 
the N2 highway. The area comprised mainly of dense thicket vegetation and 
archaeological visibility was low owing to the vegetation being impenetrable. 
However, is unlikely that any archaeological remains will be uncovered during 
construction. The area has previously been disturbed due to the construction of the 

9 

accident prevention barricade and the construction of the existing N2 highway. A 
small cross was observed during the survey, situated next to the road within the area 
proposed for BP 3, most probably in memory of a person who may have been kilted in 
accident within the area. The dates 13.10.1982·30.12.2007 were inscribed on the 
cross, however, no name could be observed. It is unsure how regularly the 'cross' is 
visited; although some grave goods have previously been placed in front of the cross 
(Figs 5-6). 

The area was investigated for possible archaeological remains and sites. No 
archaeological remains or sites were observed within the area proposed for BP 3. 

Fig. 5. Dense thicket vegetation cover and the Fig. 6. The cross situated within the proposed 
acddent prevention barricade faclng to the west. 8P) area. 

PROPOSED BORROW PIT 4 (BP 4) : 33"42'54.n"S; 25 ' 47'14.40"E 

The area proposed for BP 4 is situated on the farm The Downs 308 / 1 and 308 / 4 
adjacent to the existing N2 highway and will be approximately 300 m running parallel 
to the existing N2 highway. The area is covered by dense thicket vegetation making 
archaeological visibility difficult. An area 10 x 10 m seems to have been cleared and 
may be part of a test pit. The area has previously been disturbed by the construction 
of the existing NZ (Figs 7·8). 

The area was investigated for possible archaeological remains and sites. No 
archaeological remains or sites were observed within the area proposed for BP 3. 

Fig. 7. Area cleared for a possible test pit. Fig. 8. Dense thicket vegetation cover facing 
faclng towards the east. 
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GPS 1: 33"44'55.62"5; 25 ' 42'58.02"E 

The contract for the upgrade of the N2 highway begins 2 km within the Coega IDZ 
Boundary along the recently constructed dual roadway. The area is covered by open 
low grass cover and is disturbed owing to area having previously been cleared for the 
construction of the new dual roadway leading into the Coega IOZ and Port Elizabeth 
(Figs 9-10) . 

The area was investigated for possible archaeological remains and sites. but none 
were observed within the area surveyed . 

Fig. 9. Area cleared for roadworks, facing 
east. 

GP5 2: 3J' 43'31.14"5; 25 ' 46 ' 12.66"E 

Fig. 10. Area cleared (or roadworks, (acing west. 

An exposed calcrete area has been heavily disturbed by bulldozing and has possibly 
been used as a dumping area for roadworks (Figs 11 -12). Some of calcrete area seems 
to have been tarred . The exposed area was investigated for poSSibly archaeological 
remains , however , none were observed. Calcretes occasionally contain concentrations 
of stone tools and fossilized bone. The developer must be aware of this situation and 
if , during developed , concentrations of stone tools and fossilized bones are 
uncovered , this must be reported to the South African Heritage Agency (SAHRA) and 
work must immediately cease. 

Fig. 11 . Exposed calcrete area wuth of the 
existing N2 highway. 

Fig. 12. Area has been disturbed by bulldozing 
and used as a dumping are for roadworks. 
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GP5 3: 33 ' 42'37.92"5; 25 ' 47'40.32"E 

A mobile dune area lies about 10 m south of the existing N2 highway directly west 
and next to the Sundays River Bridge. A fence demarcates the boundary of the dune 
and the area proposed for the upgrading of the N2 highway and construction of the 
new Sundays River Bridge (Figs 13-14). The dune area was investigated for possible 
archaeological remains j sites and shell middens. The river bank area was investigated 
for any possible freshwater shell middens. The area between the existing N2 highway 
and the fence has in the past been disturbed by construction of the accident 
prevention barricade and road signs. 

The area was investigated for possible archaeological remains and sites , but none 
were observed within the area surveyed. 

Ffg. 13. Eastern view of the mobile dune area 
west of the Sundays River Bridge. 

GP54: 33 ' 42'29.52"5; 25 · 47'54.18"E 

Fig. 1-4. Area disturbed by e rection of the (ence 
and construction of the barricade and road signs. 

The area is covered by dense thicket vegetation. Sand dunes can be observed in the 
distance approximately 300 m from the existing N2 highway. A suburban area is 
situated between the existing N2 highway and the sand dunes. The area has been 
disturbed by the construction of the existing N2 highway and a bridge that crosses the 
existing N2 highway (Figs 15-16). 

The area was investigated for possible archaeological remains and sites, but none 
were observed within the area surveyed. 

Fig. 15. Dense vegetation facing west. Fig. 16. Distance of the dunes and the position 
of the suburban area from the existing N2 
highway. The bridge crossing over the N2 
highway Is also visible. 
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GPS 5: 33 "4Z"14.105 ; Z5" 48 'lZ. 78E 

The area is covered by dense thicket vegetation making archaeological visibility 
difficult. However, it is unlikely that archaeological remains will be found in situ 
within t he area owing to disturbance caused by the construction of the existing Nl 
highway. The suburban area of Cannonville situated about 100 m f rom the existing NZ 
highway (Figs 17· 18). 

The area was investigated for possible archaeological remains and sites, but none 
were observed within the area surveyed. 

Fig. 17.View of proposed area fadng east. Fig. 18. View of proposed area fadng west. 

GPS 6: 33 "41'51.48"S; Z5 "48'37.9Z"E 

The area marks the Cannonvi lle intersection with the Cannonville road leading 
south from the existing N2 highway. The area is relatively open low grass vegetation 
next to t he roads becoming more densely thicket vegetat ion the further from the 
road . The area proposed for the N2 upgrade has been disturbed by the construction of 
the existing roads , fences , road signs and footpaths (Figs 19-20). 

The area was investigated for possible archaeological remains and sites, but none 
were observed within the area surveyed. 

Fig. 19. The Cannonville road leading south off Fig. 20. low grass and dense thicket vegetation 
the existing H2 highway fad ng east. fadng west. 
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GPS 7: 33" 41'51.48"5; Z5 "49'Z4.54"E 

The proposed area for the N2 road upgrade has been heavily disturbed by the 
construction of the existing NZ highway, bus stop and the erection of the chevron sign 
poles and a fence 20 m south of the existing NZ highway. The proposed area is 
covered in low grass vegetation. The area 50-100 m south of the existing N2 highway 
is the developed suburban area of Colchester. 

The area was invest igated for possible archaeological remains and sites, but none 
were observed within the area surveyed. 

Fig. 21. View of the bus stop, chevron sign 
poles and Colchester fadng east. 

GPS 8: 33" 41 'Z5 .98"5; Z5" 49'35 .10"E 

Fig. 22. View of the low grass vegetation and 
lamp poles facing west. 

The end of the contract for the proposed N2 road upgrade finishes at the 
Colchester Petrol Station. The area between the bus stop and the petrol station has 
been heavily disturbed by t he construction of t he petrol station and a shopping 
centre. l amp poles and chevron sign poles have also been erected (Figs 23-24). 

The area was investigated for possible archaeological remains and sites, but none 
were observed within the area surveyed. 

Fig. 23-24. View of the petrol station, lamp posts and chevron sign posu facing west. 
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RECOMMENDATIONS 

The area has been rated as having tow local cultural significance, although the 
following recommendations must be conSidered: 

1. In the unlikely event that any concentrations of archaeological material are 
exposed during construction, all work in that area should stop and it should be 
reported immediately to the nearest museum / archaeologist or to the South African 
Heritage Resources Agency so that a systematic and professional investigation can 
be undertaken. Sufficient time should be allowed to remove/collect such material 
(See appendix 1 for a list of possible archaeological sites that maybe found in the 
area). 

2. Construction managers / foremen should be informed before construction starts 
on the possible types of heritage sites and cultural material they may 
encounter and the procedures to foHow when they find sites. 

I 
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GENERAL REMARKS AND CONDITIONS 

Note: This report is a phase archaeological heritage impact 
assessment / investigation only and does not include or exempt other required heritage 
impact assessments (see below). 

The National Heritage Resources Act (Act No. 25 of 1999, section 35) requires a full 
Heritage Impact Assessment (HIA) in order that all heritage resources , that is, all 
places or objects of aesthetics , architectural, historic, scientific , social , spiritual 
linguistic or technological value or significance are protected. Thus any assessment 
should make provision for the protection of all these heritage components, including 
archaeology, shipwrecks, battlefields, graves, and structures older than 60 years , 
Hving heritage, historical settlements , landscapes, geological sites, palaeontological 
sites and objects. 

It must be emphasized that the conclUSions and recommendations expressed in this 
archaeological heritage sensitivity investigation are based on the visibility of 
archaeological sites / features and may not therefore, reflect the true state of affairs. 
Many sites/features may be covered by soil and vegetation and wilt only be located 
once this has been removed. In the event of such finds being uncovered , (such as 
during any phase of construction work), archaeologists must be informed immediately 
so that they can investigate the importance of the sites and excavate or collect 
material before it is destroyed. The onus is on the developer to ensure that this 
agreement is honoured in accordance with the National Heritage Act No. 25 of 1999. 

It must also be clear that Archaeological Specialist Reports (AlAs) will be assessed by 
the relevant heritage resources authority. The final decision rests with the heritage 
resources authority, which should grant a permit or a format letter of permission for 
the destruction of any cultural sites. 



16 

APPENDIX 1: IDENTIFICATION OF ARCHAEOLOGICAL FEATURES AND MATERIAL 
FROM INLAND AREAS: guidelines and procedures for developers 

1. Human skeletal material 

Human remains , whether the complete remains of an individual buried during the 
past, or scattered human remains resulting from disturbance of the grave, should be 
reported. In general the remains are buried in a flexed position on their sides, but are 
also found buried in a sitting position with a flat stone capping and developers are 
requested to be on the alert for this. 

2. Freshwater mussel middens 

Freshwater mussels are found in the muddy banks of rivers and streams and were 
collected by people in the past as a food resource. Freshwater mussel shell middens 
are accumulations of mussel shetl and are usually found close to rivers and streams. 
These shell middens frequently contain stone tools , pottery, bone, and occasionally 
human remains. Shell middens may be of various sizes and depths , but an 
accumulation which exceeds 1 m2 in extent , should be reported to an archaeologist. 

3. Fossil bone 

Fossil bones or any other concentrations of bones , whether fossilized or not , should 
be reported. 

4. Stone artefacts 

These are difficult for the layman to identify. However, large accumulations of flaked 
stones which do not appear to have been distributed naturally should be reported. If 
the stone tools are associated with bone remains , development should be halted 
immediately and archaeologists notified. 

5. Stone features and platforms 

They come in different forms and sizes , but are easy to identify. The most common 
are an accumulation of roughly circular fire cracked stones tightly spaced and filted in 
with charcoal and marine shell. They are usually 1·2 metres in diameter and may 
represent cooking platforms. Others may resemble circular single row cobble stone 
markers. These are different sizes and may be the remains of wind breaks or cooking 
shelters. 

6. Historical artefacts or features 

These are easy to identified and include foundations of buildings or other construction 
features and items from domestic and military activities. 

, 
\ 
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Map 2. Aerial view of the proposed area for the HZ road upgrade and the four proposed borrow pi ts, GPS plotted . 

I 



SRK Consulting 
EMP - Borrow Pits for N2 Upgrading, Coega to Colchester 

Appendix F - Vegetation Impact Assessment Report 

GARRtnelk MlIr<:h 2010 





Vegetation Investigation for proposed 

Coega - Colchester N2 road upgrade 

Client 

SRK Consulting 
Port Elizabeth 

Pro ject Ref: 405303 

Author 
Jam ie Pote 

Postnet Suite 177, Private bag X0002 , 
The Fig Tree, Port Elizabeth , 6033 

Email: lamlepote@aerosat .co.za 
Ce ll: 083 743 9353 , Fax: 0866 503 506 

25 January 2010 

Indemnity and conditions relating to this oro ject 

The findings, results, observations, conclusions and recommendations given in this report are based 

on the author's best scientific and professional knowledge as well as available informat ion . The 

repon is based on survey and assessment techniques which are limited by time and budgetary 

constraints relevant to the type and level of investigation undertaken and the author reserves the 

right to modify aspects of the report including the recommendations if and when new information 

may become available from ongoing research or further work In this field, or pertaining to this 

investigation. 

Although the author exercises due care and diligence in rendering services and preparing 

documents, he accepts no liability, and the clie nt, by receivi ng this document, indemnifies the 

author against all actions, claims, demands, losses, liabilities, costs, damages and expenses arising 

from or in co nnectiOn with services rendered, directly or indirectly by the author and by the use of 

this document. 

The author (Mr. Jamie Pote) has a BSc honours degree in Botany and Environmental Science, 

specialising in Ecology, Rehabili tation and Invasive Alien Plant management with 3 years part-time 

and S years full -time experience in southern Africa across a broad spectrum of habitats and 

operations (mining, residential and resort developments, conservation projects, service provision 

including power-lines, roads and pipelines), conducting Biophysical Assessments and compiling 

Environmental Management Pla ns. 

This report must not be altered or added to without the prior written consent of the author(s). This 

also refers to electronic copies of this report that are supplied for the purposes of inclusion as part of 

other reports, including main reports. Similarly, any recommendations, statements or conclusiOnS 

drawn from or based upon this report must refer to t his report. If these form part of a main report 

relating to this investigation or report, this report must be included in its entirety as an appendix or 

separate section to the main report . 

limitations of the study 

Botanical surveys based upon a limited sampling t ime period, may not reflect the actual 

species composit ion of the site due to seasonal variations in flowering times . 

ii 



Defini tions and tennina/aov used in this report: 

Annllal : Completinl the cycle from seed to death In one ynr or se~son . 

Biennial: Completinl the cycle from ~ed to death In two yn~ Of leason, . 
BOllndarv: Lilndscape patches hilve iI boundilrv between them which Cin be defiMd or fuUy lSanderson ~nd 
H"rjs 20(0). The lone composed of the edles of ildjilcent ecosystems Is the bollndary. 
Composition: re fers to the number of patch types Isee below) reprtsen led on iI l~ndSC:ilpe. ilnd their relillive 
ilbundilnce. 
Connectivity: relaliU to how Intact p:;Ilche. of Indilenous vecetiltlon ilre (I.e . It Is the opposite of fra Cmentiition). 
COnidon: hive important functions as strips of a INrticul,r type of landscape differinl from ildjacel"ll land on 
both sides. habitat, ecosystems or undeveloped aren thilt physically connect habita t p.ftche, . Smillier. 
Intervemnc patches of survivinl hilbitat ciln illso serve as Msteppln, stones· thilt link fn1lmented ecosystems by 
ensuring that certa in ecolol leal processes are maintained within and between Iroups of habitilt frillments. 
Ollturball(e: an event that sil nlflCilnt ly illters th@ pilltern of vilriiltlon In the structure 01 funcllon of • system, 
while fragmentat ion is the bre.k.inl up of ~ habitat. ecosystem, or land-use type Into smalle r pilrcels. 
OiSlUrbiince is l enerilily considered iI natura l procen. 
ECO/ESO: Envlronmentill Site/Control Officer - penon reSpOn si ble for the OilY'lo-OilY Environmental 
Manillement on-site durinl const ruction. 
Ecotone: the tril nsit iona lzone between two communities 
Edle: the panicn of an ecosystem near its perimeter , where influences of the ~jacent p~tct.ts can tilUlf an 
environmental difference between the Interior o f the patct. ilnd Its edle. Emerl ent trees: Trees that IIrow above 
Ihe top of the canopy 
Endemic I pllnt Or Inim~1 species, or I weletation type, Wh ich is natu ril ily restric ted 10 a pilrticular define d 
rel ion. It is often confused with Indi, ellOus. which means 'native. occumn, naturally in a deflned area'. 
Exotic: Non· indICenoul; introduced from e lsewhere, milY illso be it wud o r ;n v(>si~ , peeles. 
Fragmentation: causes land transformilt lon, iln Importilnt current process in IandSCilpeS a, more and more 
development occurs. 
Function: refers to how eilc~ element In Ihe landscape InleraCU biSed on its lile cycle events . 
H,bitat the home of a plant or an imal species. Generally those features of iln area inhabited by anim.1 or pl.nt 
Which ilre essent iill to its surviva l. 
Heter08eneitv: A landsCilpe with structure ilnd pallern Impl ies thilt it hilS spatial he le rosene ity Or the uneven, 
non-filndom distribution of o bit:tu "'ou (he l~n(l SCilpe. 

Indll l'n005: NatlYl'; niitUlill1y occurrin, . 
Invasive: a non-lnd ll enOUS plant Dr animil l species that adverse ly ilffect the hilbluu It Invades economicillly, 

Matrbt: the "backglound ccological ~y~tCl" · of a landloCallc w,tt. a high degree of connectivity 
Include auilninl stewardsh ip or protected ilrea status to remainin, conserviltion-worthv land or makin, it 

financlill bequest for purpos.es of biodiversity conservation. 
PatCh: I term f1.,nd.menta l to landsca pe ecoloay, ,I defined is a reliltively homOGeneous areil that differs from its 
surround inl S. 
Pattern: IS the term for the contenl. ilnd internal oreler of I heteroleneous arn of land. 
Rt'fuge: a loca tion of an isolil led or reliCI pOpulilt ion of a once widespread il nlmal or plant species 
Rill: A verv smilll stream 01 water 
Riparian: perta lninlto, situlted on or associilted with a river bilnk. 
River comdofl: River corridors perform a number of ecolol lea l functions luch is moduliltinl streamflow, stori nE 
water, removin, humful materials from water, and providln, habitat for aqu~tlc and terrestria l plants ilnd 
animals . These corridors illso hilve veaeliltion a nd soil characterist ics dist inctly diffl'rent from surroundlnl 
uplands Ind support hilher levels of species diversity, species densities, ilnd riles o f biolo,ic.ill productivity than 
most other landsc:apt o:-lI'ments. Rivers provide for micratlon and I'~ehanle between Inla nd and cOilstill biotils. 
Shrllb: A woody plant Ihat produces nO trunk but branches from the base . 
Under-no.., : t h@ areaofil fore$!whic.h,rowslntheshadeofthecanopy. 
St ructure: is dete rmined by the compO,ition , the conlisurl t ion. and thl' proportion 01 different p,itches ilcr055 
the !ilndSC:ilpe. 
Transformation In ecology, transformat ion refers to adverse. chanleS to biodivers ity. typically habitats or 
ecosystems, thrOUlh processes $OCh as cultivat ion, forestry. drainale of wellands, urban development o r 
Invasion by alien plants or ~ n im'\s. Tr.ndormatlon resulls In Mab ltat frallmentat lon - the breakinl up of iI 

continuous hilbitat, ecosystem, Dr land·use type in to smaller fr'lmenlS. 
Tributary/Oralnale line: A smilll Slream o r river flowinllnto a larler one. 
Weed: iln fndilenous or non-indilenous plilnt thilt ,rows and reproducts au ressively. uSWI l1y a ruderal pioneer 
of distllrbed areas. Weeds may be unwanted bec~u.e they il re unsl,htly, Or they limit the I rowth of other plilnts 
bv blockinl lilht Of us lnl up nutrien ts Irom the soil . Tf>ey . lso tan harbour ilnd sprud plilnt p;lthoaenl. 
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1 Background 
Jamie Pote was sub-contracted by SRI< Consulting to undertake a botanical Investigation to identify 

and compile a list of Species of Special Concern and provide vegetation management 

recommendations for borrow pits and sensitive dune vegetation during January 2010. 

2 Terms of Reference 
The TOR for this botanical investigation studies are to: 

1. Conduct a site visit will be along the proposed road route: Coega to Colchester; 

2. Compile list of Species of Special Concern, including GPS coordinates (to be provided as 
shapefile); 

3. Compile short mitigation report for Species of Special Concern and sensitive areas. 

4. Recommended dune vegetation management plan for sensit ive Dune areas west of the 
Sundays River; 

5. Compile Vegetation management recommendation report for borrow pits, including pre

mining recommendatiOns, plant rescue and post-mining rehabilitation plan for inclusion into 

EMP. 

6. Recommend appropriate mitigatory measures, if applicable, to reduce the impact of the 

proposed activities upon the protected flora of the area and provide relevant input for EMP. 

7. Identify any gaps in knowledge tha I can be translated to so called 'red-flags' or risks for the 

development if necessary and identify potential additional study requirements if necessary 

(i.e. mobile dune system in close proximity). 

3 Protection status and legislation a nd Species of Special Concern 

3.1 Indigenous nora 
All plant species were identified. where possible. to species level. Initial investigations indicate that 

a number of indigenous species having protection status under the various relevant legislations 

occur (Table 3.1). 

3.2 Flora relocation and management plan 
The vegetation of the proposed road and associated borrow pits has been transformed by historical 

agricultural practices, roads servitude clearing and mining activities. These activities appear to have 

included vegetation clearing and livestock grazing. The remnants of the original vegetation present 

along the edge of the proposed site has been severely degraded, and is not eKpected to be 

ecologically functional. The road servitude is in general flat with dunes present towards the eastern 

extent and due to historical clearing species of special concern are present, but scarce. Maps and 

photos of site in AppendiK 1 and 2. 

Plant species identified for which permits will be required In terms of t he Provincial Nature 

Conservation Ordinance No. 19 of 1974 (PNCO), the National Forests Act of 1998 (NFA). and those 

classified as threatened or near threatened according to IUCN 2002 (Golding. 2002jare listed in 

Table l. Protected species will be removed from the designated construction areas and relocated to 

designated relocation area. Plant search and rescue should be conducted within the areas where 

constructionl vegetation clearing activities are to occur. Permits for the protected flora must be 

obtained from the respective departments timeously: 

Department of Water Affairs and Forestry IDWAF) for NFA permits: Mr Thabo Nokoyo; 

Department of Water Affairs and Forestry; Port Elizabeth; Tel: (041)5864884; Fax: (041) 586 

0379; Email: NokoyoT@dwaf.gov.za; 

Department of Economic Development and Environmental Affairs mEDEA) for PNCQ 

permits : Alan Southwood; Private Bag XS001; Greenacres; Port Elizabeth; 6057; Tel: (041) 

S08 S800; FaK: (041) S8S 1964/S8S 1958; Email: alan.southwood@deaet.ecape.gov.za. 

3.2.1 Transplantation/ relocation procedure: 
The construction footprint must be clearly demarcated (fenced) and no construction related 

access allowed before species of special concern have been removed; 

The EO/ECO and a suitably qualified botanist must survey the entire site for plant specles of 

speCial concern and mark the ground with bio-degradable paint or with pegs for later 

translocation; Alternatively, Undo Redfern (Landscape & Environmental Services) can be 

contacted to remove sse to the CDC nursery for temporary/permanent storage. A clearance 

certificate will be issued after clearing and the rescued material can either be uti lised in 

other areas for rehabilitation and/or returned after construction for on-site revegetation: 

o Contact details : linda Redfern, landscape & Environmental Services; 19 Amsterdam 

Hoek, Swartkops 6210. Port Elizabeth; Tel: (041) 466 1694; Mobile: (082) 960 2099; 

FaK: (041) 467 2856; Email : redlin@absamail.co .za; 

The soil around the base of the plants should be loosened using a pick and spade and the 

plants removed making every effort to keep the root mass Intact. These can be placed in 

sacks for transportation across the site for succulents. Tree species should be transplanted 

directly into bags, with every effort made to keep the root mass intact; 

The removed plants should either be stored in a temporary nursery or replanted into a 

designated relocation area, where similar soil conditions are present. 

Once replanted. plants should be lightly watered once a week for a month and then once 

every 2 weeks for 2 months thereafter or unt il such t ime as determined by the 

ECO/engineer that they have become established. 

Topsoil may only be removed from the construction footprint and used for rehabilitation of 

the si te once all these species of special concern have been removed . 

A follow-up visit should be conducted by the botanist once relocation is complete to assess 

the success and a fo llow-up report submitted to DEDEA. 

Once construction has been completed and site, species suited for rehabilitation can be 

utilised and species of special concern replanted or left In relocation area. 
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Table 3.1: Specie~ having protection status under PNCO, NfA or IUCN occurr ing within the site. 
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3.3 Alien Invasive Plan t species 
A number of declared alien invasive plant species are present within t he site (Table 3.2) although 

they tend to occur in light infestations or as individual plants. Infestations do however appear 

localised and ca n be relatively easily removed as per the requirements of the Conservation of 

AgrictJltural Resources Act 43 of 1983 and methods of their removal and treatment should be 

undertaken according to t he Working for Water Guidelines. 

Table 1.1: Alien Inlli"ill\!! plant$ present within the propl:!lty 

Botanical Mime 'oml ComrnonNlme eate . ......, roc:edure 
Acacia cyclops Fabaceae Rooikraru CARA2 Chop trees and remove brushwood 
Acacia soligno f abaceae Port Jackson CARA Chop trees and remove brushwood 
Opunria ficus- indica Cactaceae Prickly Pear CARAI Chop and remove plant matedill 
Opr.mtio ourontiaco Cactaceae Jointed Cactus CARA I Chop and remove plant material 

4 Environmental Management Plan Guidelines 
The proposed widening of the west of the Sundays River wiU require the temporary removal of 

port ion of a dune during road construction and a retaining wall (Figure 4.1 and Figure 4.2), followed 

by subsequent replacement of the sand, re-profiling of the dune and revegetation. Maps and photos 

of site in Appendix 1 and 2. 

Figure 4.1: Aerial PhOlograph overlain with D£M, Indicating sensitive vegetated dune field adjacent to 
Su ndays Riller crossing. IA) Indicates road servitude edge ilnd (8) proposed areas where dune to be 

removed and replaced alter construction of retaining wall. 
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Agure 4.2: Agure lltustrating proposed road route and u~mporary removal of dune for retaining wall 
construction. 

4.1 Introduction 
A number of issues pertinent to dune processes need to be considered that may be affected by the 

proposed road construction. These will require on-sit e management during the construction and 

operational phases of the proposed activity. 

4.2 Coastal Dune Vegetation (sensu Lubke et 01.,2000) 
The major factor controlling the distribution of plants is climate. Regional temperatures and ra infall 
are the most important factors accounting for the distribution of the different species and families 
over the whole region and the assembling of plants into recognizable vegetat ion types such as dune 
fynbos, dune thicket. Other factors such as geology and geomorphology, dune geomorphOlOgy and 
soils are more important on a local scale and will determine whether, for example, dune fynbos or 
dune thicket is found in a particular environment. The abundance of species within various coastal 
habitats is cont rolled by loca l habitat cond itions. Only a few species of hardy pioneer plants will be 
found on sand dunes or rocky cl iffs. These species may have special morphological or phYSiological 
featu res enabling them to germinate and grow under adverse conditions. Two major gradients are 
defined: a moisture gradient from dry through ' normal' to moist or wet conditions, an d a salinity 
gradient from freshwater to marine conditions. Because of the effect of salt spray there Is an 
accumulation of salts in some habitats. 

Coastal Dune vegetation tends to be highly sensitive and a number of important phYSical and 
ecological processes occur. Together with sandy beaches, dunes form a buffer zone and link 
between the marine system and the truly terrestrial stabilized land surfaces. The dynamicS and 
ecology of coastal dune systems are inadequately understood and t his has led to problems in coastal 
zone planning and management in South Afr ica and many other parts of t he world. Dunes in the 
Eastern Cape are mainly transversely orientated with respect to the wind direction, the steep side or 
slipface facing downwind. Vegetation is continually invad ing open sands and the plants form sand 
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traps which modify the shape and form of the dunes. Pioneer plants form characteristic foredune 
hummocks as their creeping rhizomes or stems stabilize the mobile sand. The hummock dunes may 
develop on the drift line. forming embryo dunes, often just above the berm or parallel beach ridge 
hummocks. especially common on accreting shorelines, which are building up as sand is deposited. 
Their form and morphology are often dependant on the type of pioneer plants stabilizing the sand. 
Hummock dunes may also develop in the moister dune slacks: low lying ground between dunes or 
behind the fore dunes where the groundwater is near the surface. As a result of a disturbance, such 
as trampling or fire, or changes in topography, these parabolic dunes may form a blowout into the 
vegetation. A number of studies in the Eastern Cape dune fields have shown that because of 
predominantly westerly winds. there is a net movement of dunes from west to east 

4.2.1 Pioneer communities of coasta l dunes 

The common pioneer of fore dunes is Scaevo/o plumieri, which is a succulent - leaved shrub with 
tough stems which ramify through the drifting sands and help to bind the dunes. Arctotheco 
populi/olio and Gozonio rigens var. unifloro are two members of the daisy family (Asteraceae) which 
stabilize sand and form hummock dunes. Many of the pioneer species are locally very common 

probably due to the sporadic distribution of seeds or propagules in these changing dune conditions. 

A much greater variety of species Is found in the protected environments behind the dunes in the 
dune slacks or hollows . Where standing water is common, Scirpus nodosus and Juncus kraussii are 
common pioneers, whereas Sporobolus virginicus and fore dune pioneers such as Arctotheco 
populi/alia are common in drier slacks. Species of salt-marshes or of freshwater vleis are found in 
these habitats, depending upon whether the water of the wet slacks is saline or fresh. 

On the rear dunes, Ehrhorto villosa is the common pioneer. Only a few of the fore dune pioneers 
occur in this region as they appear to require moving sand and possibly also salt spray. A great 
variety of shrubs is found in bush clumps or bush pockets on the rear dunes, notably Passerina 
rigido, Stoebe plumoso and Myrico cordi/olio. Some attractive herbs occur in open drift sands, for 
example. Senecio elegans, Zaluzionskyo moritima and Felicio echinoro . 

4.2 .2 Dune scrub or thi cket 

Often there are no longer pioneer dune communities on the vast dune sands and the vegetation that 
is encountered as one moves away from the shore is dune thicket. Along the margin of the scrub the 

dominant shrubs vary from region to region. but generally include Chrysam:hemoides monili/era, 
Rhus crenata. Maytenus pr(){umbens and Posserina rigida. Creepers are common in the dune 
margin, for example, Solanum omer;conum, Rhoidssus digitoto and Cynonchum nato/itium. 

4.3 Dune Processes 
In the coastal area development, too little attention has been paid to the mobile Driftsands and 

recreational beaches. Beaches are not static, sterile, permanent features, but are highly mobile and 

constantly changing. Storms at sea, floods, and constantly changing sand movement patterns can 

make major alterations to the shape and size of the beach. The trend until recently has been to 

build too close to the sea, and then to spend vast amounts of money attempting to stabilise the 

dunes and prevent sand movement. Development should be planned in such a way that it takes into 

account the natural movement of sand, so that protective devices are not necessary. 

4.3.1 Short-term dune evolution processes 

Dunes are dynamic landforms that respond to changing conditions along the coast. usually brought 

about by the varying weather. Coastal dunes accumulate sand blown inlar:d from the beaches in 

front of them by onshore winds (accretion). They lose sand by either wind removal (deflation) or 

marine erosion caused mainly by waves (Figure 4.3) . 
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Agure 4.3: Cross·section 01 an accretinc (top) and eroding (bottom) dune system. The dunes present along 

the road servitude are prone to wind erosion but NOT wave erosion. 

The main concerns about dunes usually arise when it is perceived that the erosion processes have 

removed more sand than the accretion processes can replace over time scales of months or a few 

years and this erosion threatens developed areas, infrast ructure, commercial interests or important 

natu ral assets. Problems can olso arise when accretion dominates, because the excess 0/ sand blows 

Inland affecting ogriculture, blocking roods or even inundating built up oreos. Natural erosion or 

accretion of undeveloped dune systems is not normally considered to be a problem, but rather an 

integral part of geomorphological evolution. A brief description of the accretion and erosion 

processes Is set out below. 

4.3 .2 Dune Accretion 

The basic requirements for the formation of coastal dunes are: 

a supply of sand over a wide drying foreshore 

a backs hare area of low relief 

predominant onshore winds for at least part of the year. 

Dunes usually begin to form at the crest of a beach, with wind-blown sand accumulating around 

small objects such as clumps of seaweed, driftwood or other debris cast up along the strand line. 

Once formed. the low hills of loose sand are colonised by salt-tolerant. pioneer plants that both 

increase the resistance of the surface layer of sand to wind erosion and reduce t he wind speeds over 

the surface. The embryo dunes or foredunes will co ntinue growing, unless they are destroyed by 

wave action at high t ide levels. 
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The rate of dune vegetation growth depends on the climatic conditions, with growth in some regions 

being inhibited by low rainfall and extreme temperatures. 

Ideal conditions for the transport of sand from a beach to the dunes occur after constructive (i.e. low 

height, long period) waves have deposited sand on the upper beach and inter-tidal foreshore. At low 

tide the sand dries and onshore winds can carry substantial volumes of sand onto the dunes. The 

transport of sand is diminished if the sand is wet due to fain or ground water drainage and can be 

prevented entirely if winds are too weak to mobilise the grains or are blowing offshore. 

The vertical growth of dunes can be curtailed by one of three factors, namely: 

The dune reaches a height where the vegetation is no longer able to protect the dune 

surface from wind erosion. 

New foredunes intercept a large proportion of the wind-blown sand, preventing the further 

growth vegetated dunes. This situation occurs on prograding coasts, and may result in the 

formation of many dune ridges over the years. 

Damage is caused to the dune vegetation by human influences (trampling, groundwater 

extraction, farming, construction, etc.) or by animal grazing/burrowing. hence diminishing 

the capacity of vegetation to trap and retain further sand. 

4 .3.3 Erosion 

There are two main types of Dune Erosion, namely: 

Surface erosion by wind action (deflation), which may have some influence on the dunes 

present within the site; 

Marine erosion of the toe and seaward face 01 the dunes (not applicable in this instance). 

The former can and does occur naturally, following disease or damage to vegetation caused, for 

example, by drought, lack of nutrients or over-grazing by rabbits. However, the onset and 

subsequent problems of deflation are often worsened by human activities. Typical causes include 

excessive trampling. driving vehicles over dunes, the removal of sand for building materials or 

agricultu ra l use, excessive extraction of ground water, allowing excessive grazing by farm animals 

and construction activities that may destabilise the dunes. If the vegetation is seriously damaged, it 

no longer acts to stabilise the sand and wind action will rapidly remove the exposed loose sand, 

forming a blow out (Figure 4.4). Once initiated, a blowout can spread rapidly and large areas of 

dunes can be affe<ted, to the extent that blown sand becomes a major nuisance further inland. 

There are numerous methods of repairing blow-outs, Including fenCing, installing boardwalks, 

protection of the eroded dune surface by thatching and transplanting dune stabilising grasses 

(usually exotic and invasive). 

9 

Allure 4.4: Example of a dune blowout. As the name Implies such features are formed bVwlnd scour rather 
than wave attack. The dune present adjacent to the Sundays River and road reserve will be susceptible to 

dune blowouts aher roads consuuctlon has been completed. 

4.4 Human Impacts a nd Influences 
Dune systems are under threat from development, including building and road construction, and 

policy for such development Is lacking. A number of human influences have impacts on sandy beach 

functioning : 

Any factors, including coastal developments, which modify sediment transport. 

Trampling of dune vegetation where human access is not strictly controlled. 

Invasive plants may alter dune ecosystems through stabilization. 

Extraction of groundwater and subsequent infiltration of seawater into the water table 

influences dune vegetation. 

Beach mining has adverse effects where this is undertaken. 

Pollution, recreational activit ies and localized Impacts are less damaging to the intertidal 

zone than to dune systems and fast recovery is usually evident. 

Off-road vehicles on the back beach and in the dunes can have a major impact. 

Predicted sea level rises. 
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4.5 Additional processes and issues 

4 .5.1 Loss of dune sa nds with possible long te rm slumping and loss of veget;ltion cover 
An extensive dune system surrounds the site, areas of which are vegetated. The vegetated dunes 

that will be affected also tend to have a sparse vegetation cover with mobile sands present, 

particularly on the northern and eastern slopes (adjacent to the Sundays River) long term wind 

erosion processes may result in a decrease in the stability of the dune system. 

4.5.2 Dis turban ce to dun e alo ng estua ry ripa ri an zone and saltmarsh interface 
The dunes abut the Sundays River along the western bank adjacent to the site, with a narrow 

saltmarsh is present on the eastern bank. Steep slopes adjacent to the river bank are likely to persist 

in the long run, which may lead to erosion along the eastern edge as a result of river induced 

erosion. 

hotic allen plant species must be removed and controlled within the areas impacted upon 

by the activity; 

Disturbances to the river banks and saltmarsh areas must be monitored and signage should 

be appropriately sited informing users of their sensitivity; 

Care should be taken during removal of dune sands from this area during pre-construction 

and post-construction replacement. and re-profiling of the dune system should be 

undertaken so as to minimise potential future erosion (i.e. slopes should be kept as gentle as 

reasonably possible); 

Additional stabilisation, espeCIally on the corner, between the river interface and road 

interface is likely to be necessary to minimise future slumping. 

4.5.3 Dune thi cket may become susceptible due to erosion and loss of vegetation cover 
due to e rosion and drying out 

According to Tinley (1985) two distinct sand characteristics occur in dune fields. Bare dune sands, 

yellow in colour, absorbs all rain and consequently there is no surface runoff. Grey sands, stained by 

humus and covered with woody vegetation, have a water repellent layer near the surface, beneath 

the litter, causing a massive surface runoff when heavy rains follow a dry period (Tinley 1985). 

Any informal pathways must be closed off and rehabilitated to prevent further 

deterioration ; 

Stormwater runoff from upslope dunes, paths and other artificial surfaces must be managed 

adequately to prevent erosion from occurring, especially along any ret2ining watts; 

Al ien invasive species (Acocio cyclops) must be removed timeously to minimise any long

term negative eHects on indigenous vegetation and a long term management plan 

implemented; 

Area s cleared of invasive species or otherwise disturbed during construction activities must 

be adequately stabilized and revegetated using appropriate indigenous species . 
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4.6 Dune vegetation management plan 

4.6.1 Site preparation and clea ring and temporary stabilisation 
The construction footprint should be clearly demarcated using chevron tape (no 

construction related access allowed before species of special concern have been removed); 

The EO/ECO and a suitably qualified botanist must survey the entire area for plant species of 

special concern and mark the ground with bio-degradable paint or with pegs for later 

translocation; 

Where necessary, Permits must be obtained from DWAf for tree species protected Lt.o. the 

NFA; 

Where possible, small trees and shrubs can be transplanted into potting bags, making every 

effort to keep the root mass intact, and stored tempo rarity for later use during revegetation 

of the dune. These bags should be watered on a regular basis during temporary storage; 

Topsoil may only be removed from the construction footprint for use in rehabilitation of the 

site once all these species of special concern and other plants deemed suitable for 

replanting, have been removed; 

Remaining brushwood should also be removed from site and stored for later re-application 

of brushwood and mulch . No seed-bearing material of Acocio cyclops should be utilised; 

Although difficult to undertake in the dune sands present on site, all reasonable efforts 

should be made to strip the 'topsoil' layer from the dunes and stored In a temporary area. 

The 'topsoil' layer can be identified as that portion of the soil containing grey organic matter 

and root mass and would most likely constitute approximately the top 10 cm of the soil. In 

addition, every effort should be made to discard or sieve topsoil COntaining high densities of 

Acocio cyclops seed; 

No construction vehicle traffic should be allowed outside of the demarcated work areas; 

Once topsoil has been removed and stored appropriately, temporary removal of the dune 

sands should commence. This sand should be temporarily stored and appropriate measures 

implemented to prevent erosion and highly mobile sand from being blown away; 

After removal of sand, measures must be implemented to minimise erosion of the surface 

sands during the construction period. Low fences can be constructed using shade cloth 

along the surface at appropriate intervals and brushwood can be applied between fences to 

minimise sand erosion and to further trap wind-blown sands. During heavy winds, spraying 

of the surface with fresh-water may be necessary; 

4.6.2 Pos t cons truction s tabilis ing and revegetaHon 
Once road construction activities within the dunes have been completed, temporarily stored 

sand can be replaced, the final dune surface re-profiled and topsoil replaced. Suitable 

topsoil from surrounding areas (where removed for road construction) may also be required 

to supplement topsoil; 

The dune surface should be re-profiled so that slopes are never steeper that 1:3 and flatter, 

if possible. It may be necessary to lower the overall dune height, where deemed necessary 

to reduce the slope gradient; 

The top-soiled surface should be left fairly rough to enhance seedling establishment, reduce 

water run-off and increase Infiltration. 
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Anti erosion fences should be conslructed at regular intervals along the dune surface as 

deemed appropriate by the appointed ECO and engineer; These should be sited so that 

maximum protection is obtained from the prevailing winds; 

Brushwood should be applied to the dune surface between wind-protection fences, as well 

as against fences to act as sand traps . In addition it is recommended that brushwood 

removed during road servitude construction also be stored and used. A wood-chip mulch 

can also be applied to the topsoil layer to reduce erosion; 

Revegetation can then commence using appropriate speCies (see Table 4.1); Grasses should 

be planted in rows of plugs parallel to the dune slope in small furrows, which will act as a 

sand trap and reduce erosion should heavy rains occur and during irrigation; 

Under no circumstances should non-Indigenous grasses such as Marram (Ammophila 

arenaria) or Vetiver (Chrysopogon zizan;oides) be utilised to stabil ise the dune surface, as, 

although successful, they are invasive and would most likely spread to surrounding sensitive 

dune areas and result in long-term negative effects within the local dune system as a whole; 

Small shrubs and trees (as per Table 4.1) should be planted at regular intervals along the 

dune slope in holes 1 m x 1 m x 1 m, which have been filled with a weed-free soil, humus 

rich ; 

Once replanted, plants should be well watered on a weekly basis (or more regularly) as 

deemed necessary by the ECO and/or engineer for a period of at least 4 - 6 months until 

they have become established. Watering frequency can be decreased as deemed 

appropriate by the ECO/engineer once plants are established but after-care should continue 

for 2 year period to ensure maximum survival is obtained; 

Weak or dead plants should be replaced t imeously as necessary; 

lable 4.1: Recommended plant species lor use In dune stabilisation/relleaetalion . 

Botanical Name FamUy Common name Growth Form/Use 
ALima tetfaeantna SallliJdoraceae Needle·bush Spmescent Shrub 
Braenylaena bieo/af Asleraceae Coasl Sillier Oak Small tree 
CantlllUm 5 masum Rublaceae Shrub/ Small tree 
Corissa bispmosa Apocynaceae Shrub 
Corpobfotus de/lciosus , Mesembryanlhemaceae I Sourfig I Succulent groundcover 
Cilrysantilemoides monili/efa Asteraceae 8itou Shrub 
Cotyledon lIe/utino Crassulaceae 

1 Couch Grass 
Succulent Shrub 

Cynodan dactylon Poaceae Grass 
Ehfhorta lIil/osa I Poaceae I Grass 
Eucleo nalalensis Ebenaceae Tree 
Eucl~ focemaw I Ebeoaceae Sea Guarri Small tree 
Grewio occidenta lls I Tihaceae I Small tree 
May tenus pfocumbens i Cetastraceae I Small tree 
Mystraqlon aethiopicum Celastraceae Tree 
Olea exasperata Oleaceae Sma!! tree 
POfllcum deus/urn Poaceae Grass (shade) 
Prefoce/astlUs If/cuspldatus Celaslraceae Tree 
Rhamnus pnnoidl's Rhamnaceae Shrub 
Rhus crenato Anacardiaceae Nana berry Shrub 
Scutla myrtma I Rhamnilceae Shrub/Smililiree 
Sideroxylon inerme Sa otaceae White Milkwood Small· large tree 
5tl'nataphrum secundotum Poaceae Buffalo lurf Grass Grass 
Zygophyllum morgsana I Zygophyllaceae ! Shrub/Small tree 
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4.6.3 Operation management and monitoring 
A monitoring plan must be implemented by the ECO in conjunction with the engineer for a 

suitable t ime-period after revegetation commences until it Is deemed that the vegetation 

has become effectively established, due to the susceptible nature of the dune substrate; 

Since the dune will be susceptible to drying out and sand movement it Is likely that follow-up 

work will be required in the long term using the above revegetation approach. 

4.6.4 Commen ts, Red flags and alternatives 

. . 

An alternative to the above procedure would be to apply a deeper fertile topsoil layer over 

the mobile sands, and grasses sown using a hydro-mulching technique together with the use 

of a biodegradable netting/matting (made from jute, sisal, coir or similar material) or a 

geofabr\c, geogrid or nylon fabric . The long-term persistence of this method is however 

uncertain as erosion of soil beneath the matting and potential drying out could result in 

failure of the technique in the long-term; 

Stabilisation of mobile dune sands can be difficult and long-term follow up may be 

necessary; 

The preferred procedure, using a retaining wall, could result in long-term issues resulting 

f rom a build-up of sand above the retaining wall and subsequent wind-borne sands spilling 

over the top of the wall and/or damage to the wall. The alternative, without using a 

retaining wall could result in a more effective solutiOn as it would minimise the risk of wind

borne sand building up and spilling over the retaining wall and a 'hedge' shrubs/small trees 

could be planted adjacent to the road to trap wind-borne sand. Periodic removal of this 

accumulated sand may be required to prevent migration of the dune into the road reserve. 

It.l':!o:r 
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Figure 4.5: Al ternative approaches wilhoUI a relenl ion wall. 
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4.7 Mining vegeta tion ma nageme nt pla n 

4.7.1 Borrow Pit descri p tions 

Maps and photos of borrow pits in Appendix 1 and 2. 

Borro w Pit I 
Bedrock overlain by mobile sand dunes, vegetated with typical dune thicket tree and shrub species. 

Interdump vegetation of a dune fynbos nature with grasses and sedges. 

BotTOW PitZ 
Bedrock overlain by mobile sand dunes, vegetated with typical dune thicket tree and shrub species. 

Interclump vegetation of a dune fynbos nature with grasses and sedges. 

Ilorrow P;l3 

Nanaga formation soils overlain with e)(posed calcrete outcropping in parts. Somewhat degraded 

with patches of disturbed outcrops present. Vegetation typically composed of small thicket clumps 

and grasses, herbs and shrubs in interclump areas with outcrops commonly having succulent 

species. 

Borrow Pic 4 
Nanaga formation soils overlain with exposed calcrete ou tcropping in parts. Old borrow pit present 

with dense infestation of Acocio cyclops and degradation of soil structure as a result of recent fire. 

Intact outcrop vegetation patchy and typically wit h grasses succulent species and some herbaceous 

cover. 

4.7.2 Rehabilitat ion Objective 

The overall objective of t he rehabi litation plan is to minimize adverse environmenta l impacts 

associated with the mining act ivities whilst maximizing the future utilization of the property. The 

idea, therefore, is to leave the mined out quarry in a conditions that reduces many of the negative 

impacts associated with a mined out area. Significant aspects to be borne in mind in this regard Is 

visibility of the mining scar, revegetation of the mining footpr int and stability and environmental risk 

in an old mine environment. The immediate area of the working must also be free of alien 

vegetation. 

The proposed mining and rehabilitation procedures have been formulated to opt imise the extraction 

of raw material while creating stable borrow pit sides that will not present an unreasonable safety 

risk once borrow pit closure has been approved. The overall revegetation plan will, therefore, be as 

follows : 

Confining the mining footprint to an area as small as possible; 

Ameliorate the aesthetic impact of the si te and integrating the borrow pit into the existing 

landscape, usi ng natural rou nded contouring; 

Stabilise disturbed soil and rock faces; 

Minimize surface erosion and consequent siltation of natural water course located on site; 

Control wind-blown dust problems; 

Re-topsoiling and vegetating all disturbed areas and enhancing the physical properties of the 

soil, re-establishing nutrient cycling and t hus re-establish a stable ecological system. 
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Use ind igenous trees and/ or the retention/construction of a small bench between the road 

and the borrow pit around the perimeter of the borrow pit to mask borrow pit scars in the 

long-term. Borrow pit 3 has a small vegetated dune along boundary between the road and 

the pit which could be retained/replaced as a visual buffer. 

4.7.3 Site prepar ation (pre mining) 

Flora Plant relocatioll and vegetation clearillg 
The construction footprint must be dearly demarcated using chevron tape (no construction 

related access allowed before species of special concern have been removed). 

The EO/ECO and a suitably qualified botanist must survey the entire proposed site for plant 

species of special concern and mark the ground with bio-degradable pa int or with pegs for 

later translocation. 

Where necessary, Permits must be obtained from OWAF for tree species protected Ll.o. the 

NFA and from OEOEA for species protected i.t.o. the PNCO; 

The soil around the base of the plants should be loosened using a pick and spade and the 

plants removed making every effort to keep the root mass Intact. These can be placed in 

sacks for transportation across the site. 

The removed plants should either be temporarily stored in an designated relocation area for 

later use during revegetation and/or permanently planted in adjacent areas having the same 

soil type as from where they are removed . 

Once replanted, plants should be lightly watered once a week for a month and then once 

every 2 weeks for 2 months thereafter until they have become established, or deemed 

established as per recommendation of the ECO/engineer (rainfall dependant) . 

A follow-up visit should be conducted by the botanist once relocation is complete to assess 

the success and a follow-up report submitted to DME. 

Stripped vegetation (excluding exot ic invasive species) shou ld also be temporarily stored 

during mining operation for later use to stabilise slopes. 

Topsoil may only be removed from the site once all these species of special concern have 

been removed. Topsoil should be stored In designated storage areas as per bo rrow pit 

layout plan and adequately stabilised against wind and water erosion. 

No construction vehicle traffic should be allowed outside the demarcated work areas. 

Topsoil and Subsoil removal 
Topsoil (t 10 -20 cm) overburden must be stripped separately from the area to be mined. 

The topsoil and subso il removed from the initial cut must be stockpiled separately and only 

used in rehabilitation work towards the end of the mining operation. The vegetative cover 

that had been stripped with the t hin topsOil layer will provide organic matter to the relayed 

material and ensure that the seed store contained in the topsoil is not diminished . 

Topsoil from adjacent road clearing ca n also be stored to supplement topsoil from mining 

area where topsoil Is deemed to be Inadequate by the ECO/engineer. 

Milling phase 
Every effort must be made to avoid unnecessary disturbance of the natural vegetation 

outside of t he fenced off borrow pit footprint during operations. 
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4.7.4 Post mining 

Topsoil ' I1Id Subsoil replacement 

Stripped overburden must be backfilled into the worked out areas and used to recreate 

slopes (maximum slope gradient of 1:3) to obtain the required drainage for water runoff. 

Reseeding may be required should the stockpiles stand for too long (greater than 6 months) 

and be considered barren from a seed bank point of view. Stockpiles should ideally be 

stored for no longer than 6 months. 

The topsoil and overburden must be keyed into the re-profiled surfaces to ensure that they 

are not eroded or washed away. 

Stripped topSoil must be spread over the re-profiled areas to an adequate depth to 

encourage plant fe-growth. 

Sorted brushwood (i.e. without alien material) should be overlain on stopes in conjunction 

with use of a biodegradable netting/matting (made from jute, sisal, coir or similar material) 

or a geofabric, geogrid or nylon fabric as deemed necessary by the ECO/engineer. 

Brushwood collected during surrounding bush clearing activities can be utilised to minimise 

erosion. 

The top-soiled surface should be left fairly rough to enhance seedling establishment, reduce 

water run-off and increase infiltration. 

Latent impacts may be monitored by the Department of Minerals and after borrow pit 

operations cease before a final mine closure certificate can be granted by the DME. 

Draitlage and Erosion Contro l 
To control the drainage and erosion at site the following procedures will need to be adopted: 

Areas where mining is completed should be rehabilitated immediately. 

Areas to be disturbed in future mining operations will be kept as small as possible (I.e . 

conducting the mining operations in phases), thereby limiting the scale of erosion. 

Borrow pit slopes should be profiled to ensure that they are not subjected to excessive 

erosion but capable of drainage run-off with minimum risk of scour (maKimum 1:3 gradient). 

Diversion channels should be constructed ahead of the open cuts as welt as above 

emplacement areas and stockpiles to intercept clean run-off and divert it around disturbed 

areas into the natural drainage system downstream of the borrow pits. 

All existing mined areas will be revegetated to control erosion and sedimentation . 

Central borrow pit areas are likely to become water traps in the long-term and the 

rehabilitation procedure should aim to complement this - I.e. the use of locally occurring 

water t olerant grasses, sedges and reeds would be recommended . 

Existing vegetation must be retained as far as possible to minimize erosion problems. 

Runnels, erosion channels or wash-aways developing after rehabilitation shall be backfilled 

and consolidated and the areas restored to a proper stable condition. 
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Revegetarioll 

No seeding of replaced topsoil should be required, unless topsoil has been stored for a 

period longer than 12 months. Once replaced, the topsoil will be left to revegetate naturally 

unless the process does not occur unaided or if significant topsoil erosion occurs. 

The prepared surfaces should be irrigated regularly for the initial 30 day period and 

monitored for natural re-growth. If necessary, planting or seeding shall be undertaken jf 

natural vegetation did not begin to establish after 30 . 60 days (specialist guidance shall be 

sought to determine the exact requirements). 

Should the initial approach be deemed insufficient, the problem areas should be seeded 

with suitable grass species to provide an initial ground cover and stabilize the soil surface. 

Melinis repens and Themedo rriandra are species that can work in this regard and can either 

be collected on site (using a mower or by hand) or purchased from a relevant local seed 

supplier. 

Possible trees to utitize for redUCing visual impact could include: Aloe o/ricana, Hippobromus 

pauci/lows, Oleo europaeo, Pappea copensis, 8rachylaena discolor, Ptaeroxylon obliquum, 

Schotio latifolio and Plumbago auricu/ata. Individual trees (excluding Aloe spp.) must be 

planted in squa re holes at least 1 m x 1 m x 1 m in size, filled with a suitable soil/compost 

mix, which can be imported from off site to maximize growth rates . 

No alien species shall be planted at any time in this area. 

5 Potential Flora related Impacts and recommended Mitigation 
Measures 

Table 5.1 provides a list of potential flora related impacts and recommended mitigation measures . 

Table 5.1: Re<:ommended ImpiKt mitigation procedures. 

Dune related ImpactS 
Loss of dune sands with possible long 
term slumping and loss of vegetation 
cover 

Disturbance to dune along estuary 
riparian zone and saltmarsh interface 

Dune thicket may become susceptible 
due to erosion and loss of vegetation 
cover due to erosion and drying out 

• Species of Spedal Concern 
Loss of protected flora may occur 
within road reseNe and borrow pit 
footprints 

mittntlOn actIOns 

Re-profiled dunes must be adequately stabilised and 
vegetated to minimise slumping risk; 
Follow-up revegetation may be required should 
vegetation loss occur. 

Dunes along Sundays River bank must be adequately 
stabilised and profiled to minimise slumping and 
erosion. 
Initial revegetation procedures on dune areas will need 
to be adequate; 
long-term monitoring wilt be requi red and follow-up 
replanting undertaken where necessary . 

Relevant DWAF and OEDEA permits should be obtained 
from authorities for removal of protected flora; 
Protected flora within degraded road reserve tend to be 
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Impact DescrIption 

loss of localised endemic species may 
occur within road reserve and borrow 
pit footprints 

6 Conclusions 

m Idem actions 
cosmopolitan in nature and of insignificant concern; 

Where possible relocation of protected flora should be 
undertaken, either to similar adjacent habitat or 
replanted into areas during rehabilitation. 

Habitat in road reserve tends to be degraded and 

endemic speCies present of nominal concern; 

Plant search and rescue must be undertaken timeously 

be/ore any dearing andlor con!.truction activities 

commence; 

All reasonable efforts should be undertaken to rescue 

and relocate localised endemic species especially 

Trichodiodemo bulbosum, 5yncorpho recurvoto, 

Pentoschistis pol/ido, Rhombophyllum rhomboideum, 

Euryops erici/olius, Delospermo co/ycinum, Cyrtonthus 

spiro lis and Bergeronthus oddoensis; 

Should it be present, seed must be collected from any 

endemic flora, where relocation is not feasible. 

Where possible, protected species should be avoided, or permits obtained as required by the 

relevant legislation discussed above. It is advised that removed plants be translocated for use 

during rehabititation and landscaping activities where necessary. 

6.1 Roa d reserve 
Although a number of protected flora are present w ithin the road reserve, those species 

present tend to have a cosmopolitan distribution and the areas where they do occur tend to 

be highly d isturbed. 

6.2 Dunes 
Areas of the dunes that are showing signs of loss of vegetation cover after rehabi litation 

should be stabilised timeously to prevent the formation of blow-outs and minimise the 

potential for slumping in the long·term. 

Whilst the highly sensitive climal( dune vegetation communities should ideally be aVOided, 

this report has sought to provide some guidelines to re-establish vegetation on the dunes 

once road construction has been completed since disturbance is unavoidable; 

Under no circumstances should non-indigenous grasses such as Marram (Ammophilo 

orenorioj or Vet iver (Chrysopogon zilonioidesj be utilised to stabilise the dune surface, as, 

although successful, they are invasive and would most likely spread to surrounding sensitive 

dune areas and result in long-term negative effects w ithin the local dune system as a whole; 
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6.3 Borrow pits 
Although a number of species of special concern including protected flora and endemic 

species with localised distribution are present within the proposed borrow pit sites, most of 

those species present tend to have a wide distribution or where they are localised endemics. 

the areas where they do occur tend to either be highly disturbed or of limited conservation 

value within the greater context of the region. 

BPI 

BP2 

BP3 

BP4 

Bontveld With some Cillerde outcropping; Highly 

degraded from mining activities on Ulcrete and 

dense alien invasion (Acacio cyclops ond Acocio 

saNgno) with substantial subsequent loss or 
original habitat 

Bontveld with some Calcrete outcropping. Heavy 
alien Invasion and substantial subsequent loss or 

original habitat 

Vegetated dunes with Dune Thicket on slopes 
with dUne fynbos in dune slumps 

Veget ilted dunes with Dune Thicket. Moderatelv 
dense i1 lien infestation 
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Map 5: Borrow Pillveletation habitat. 

H2UpgraOe 

Map 6: Borrow Pit 2 vesetation habitat. 
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Photo 1; BOHOW Pits:jA) Borrow Pit 4 wit h dune thicket and dense Acacia cyclops; IBI Borrow Pit 3 - Dune Thicket with Dune Fynbos matrix; 

(e) Borrow Pit 2 - Dense a lien invasion with disturbed graHed matrix; (DJ Borrow Pitl - bOf(OW pi t scar, with AUen invasion ami some relict Bontveld 



Photo 2: Road Servitude Vegetation : (A) Disturbed-grassed areas; (B) Thicket clumps with indigenous and exotic tree species 

(e) Oisturbed Fynbos·grassed areas in Thicket malrh,; (0) exposed Calcrete outcrops. 

Photo 1: Dune area: (A-C): Sparsely veletated dunes with exposed sands prone to erosion; (0) Shrub species key stabilisers. 



Photo 4: Dune area' (A) Erosion along river bank southwards of ploposed activity; (8) bposed dunes prone to slumpIng on eastern edge adjacent 10 rover; 

(e-O) Exposed base ot dunes with inadequate topsol! and vegetat ion cover. 
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Impact Description Mitigation Extent Intensity Duration Consequence Consequenc Probability Probability Signif icance Status Confidence 
AIIe •• lIon or IopOII'iOI>hY IhIOU(lh ut.wlbon 01 Wltnout 1 2 3 6 Medium 3 Definite Medium -" nign bOlfow poR _nd ,~monl olm.olenal and !he 

Slow Topog rapny ""PGa'lion of """tual To< the ptopoud ,oad. W,lh 1 1 3 2 Probable Low -" high 

P~""Dnen1 nhc"~a" or geoklllV lhrou!1h 11'1" Without 1 2 3 6 Medium 3 Definite Medium -" h~h 

Geo logy 
,~"",yal or Iod< mIIl.rllt! bom bon"owpots. 

With 1 1 3 Slow 3 Definite Low -" h~h 

POT1JI\tIalron oi l oll no,n oo<,owprts due 10 Without 1 2 3 6 Medium 2 Probable Mediu m -" h~h ,elh\tval or I<lpso'lInd IIoctpir.g 10. 
5 Low Ve ry Low Soils ,,,t..'Hhllllron. With 1 1 3 1 PossIble -" h~h 

Smal . calc Io~ 01 ~ndemc y~lft\ron W,thout 1 2 2 5 Low 3 Defimte Low -" nigh 3S$C,"'tieti Wllh 3"rllltiu (umbllfihmenl 1'1 
Vegetat ion Cifnl) SOle lemo~al oloverburden .... d \o9SOl With 1 1 2 4 Very low 2 Probable Ve ry Low -,. h~h 

Loss al POOlot1ed ~OIa may occur "'IlIlrn 'oiJd Without 1 3 3 7 High 2 Probable Hign -" h~h 

Vegetat ion 'ue1'le Wlln 1 1 1 3 Very low 2 Probable Very Low -,. h~h 
Potenbat ...... "'ale IoU ot la .... 1I"lIoe\IIarl'/ 

WrthOUt 1 2 1 4 Very low 2 Probable Very Low -,. high sm~~ 8nlmllls co"~n.<lIO bo"ow pI! s,tu 

Fauna ••• ultlngftomt.abll.ollols . NO ",dMl:Ie,.dor With 1 1 1 3 Very low , Possible Insignificant -,. h~h 

Pol.nbal onereand sedo",...,' '08d .. Nnoll Without 1 2 1 4 Very low 2 Probable Very Low -" h.h 

S urface water Woller ffom borrow pi'" ,nd road _rh. 
With 1 1 1 3 Very low 2 Probable Very Low -" high 

W.""'" 1 0 1 2 Not significant o Improbable 0 low 
hnpaell!. on Ulound _I., ar~ nOI expecl.d 

o Not significant 0 Ground water None require 0 0 0 o Improbable low 
Nu ... ooe ImllBcl 01 duSI generBted ~Oln Without 1 3 1 Slow 3 Oefin!le Low -" low 

Air q uality 
nc.o .. "r..u. aushrno. lIockptW1U and road 

4 Very low works on "Iffie on the N%. With 1 2 1 2 Probable Ve ry Low -,. low 

No ptrrna ... nl '" """,lcltf\llmplt' on"'"" Without 1 1 1 3 Very low 2 Probable Ve ry Low -,. h~h 

Land capabi lity 
cftplbolofyllexpecled. 

With 1 1 1 3 Very low 1 Possible Ins ignificant -,. h~h 

NII'Se Impac' ",M be ~mrl.d .. H, . ,. ate no Without 1 2 1 4 Very low 2 Probable Ve ry Low -,. low 

Noise 
le~tdcnl. nnrby the plopoled ,,'n 

Wi!n 1 , 1 3 Very low 1 Possible Insignificant low -'a 
No "theoloQtc_1 01 cutlmlll SIt ....... b. Wllhout 1 0 1 2 Not significant o Improbable 0 low 

Archeology 
aMeCled . 

Witn 1 0 1 2 Not significant o Improbable 0 low 
Bor,owp'(s SMuIr! 1>01 bt VlSlbIc ~om lIIe 

Without 1 3 3 nlSunu ,o"d (NUll) 3$" belm wtII be 
7 High 2 Probable High -,. h~h 

Visua l Impacts retaonedheplaced be_n!he 'old and lilt With 1 2 3 6 Medium 1 Possible Low -,. high 
No people dotectly atleeled by lI'Ia mlnrno Without 1 0 1 2 Not significant o Improbable 0 high Socia-economic opel8bonl al no ruid.nl$ occ", ..... Iny or 

structure !he poopoltd I~es. None reqUire 0 0 0 o Not significant o Improbable 0 h.h 

PQI1IUOh b~ COMlruCbon W~$le Could lead 10 Wrthout 1 2 2 Slow 2 Probable Low 
-," I!rgh Waste 

manaQement 
oth ... YIS<IM '''>pHIS and loll of nalUral h,M,,1 

WOh 1 1 1 3 Very low , Possible Insignificant nigh -,. 
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Impact Rating Methodology 
A significance rating is allocated to each potential impact, based on consideration of the probability, 

intensity, extent, duration and possible mitigation of the potential impact. These terms are explained as 

follows: 

• Probabili ty: the likelihood of the impact occurring; 

• Intensity: the ' severity' of the impact or extent to which ecological and social processes are altered; 

• Extent: the scale of the impact on a local - national level ; 

• Duration: the length of time the impact will last, which may be anything from severa l days to the 

entire lifetime of the development; and 

• Mitigation: ways in which an impact can be avoided, minimised or managed to reduce its 

environmental signi ficance . 

Each rating is based on observations made during the site visits and on professional judgement. Based on a 

synthesis of the above criteria, significance of an impact is rated as fo llows: 

• High significance: where the impact wou ld influence the decision to authorise the road upgrade 

regardless of any mitigation measures; 

• Moderate significance: where the impact should influence the decision to upgrade the road, and 

where mitigation measures can, and must, be specified to reduce the overall impact; and 

• Low significance: where the impact would not have any influence on the decision to authorise the 

upgrading of the road. 

GARRI".lk MAtch 2010 
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Appendix H - Letters Confirming Financial Provision for 
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THE SOUTH AFRICAN NATIONAL 

Southern Region 
SANRAL House, Southern Ufe Gardens, 70 2N Avenue, Newton Park, Port Elizabeth 

REGISTRATION NO. 1998/009584/06 POBox 27230, Greenacres, South Africa, 6057 

• 

• 

rei +27 (0) 41 398 3200 Fax +27 (0) 41398 3211 /3222 

Reference: 

Date: 

Email: 

51611/4 - N.002·100·200511 
408856·v1 

27 January 2010 
lorior@nra.co.za 

The Regional Manager 
Department of Minerals and Energy 
Private Bag X6076 
PORT ELIZABETH 
6000 

Attention: Ms. D. Watkins 

Fax Number. 

DirectUne: 

Website: 

+27 (0) 41 398 3222 

+27 (0) 41 398 3220 

www.nra.co.za 

PROJECT N.002·110·2005/1: UPGRADING OF NATIONAL ROUTE 2, SECTION 11 
BETWEEN COEGA AND COLCHESTER : UPGRADING OF NATIONAL ROAD 

This letter is submitted in support of the Environmental Management Programme for the 
development of borrow areas on Farm 308 (Mellville) and Farm 308/1 (The Downs) for the 
upgrading of approximately 12 km of road being National Route 2, Section 11 between Coega 
and Colchester (km 56 to km 68). We would like to confirm that this is a South African National 
Roads Agency Ltd project. The contract for (he project has not been awarded as yet. 

Yours fa ithfully 
/ 

M S PETERSON 

Regional Manager 
South African National Roads Agency Ltd 
Southern Region 

Head Office: Ditsela Place, 1204 Park Street, Hatfield, Pretoria, 0001 
Tel +27 (0) 12 426 6000 Fax +27 (0) 12 362 2101/2116/2117 

Board of Directors: M.L. Ndlovu, (Chairman), N. Alii (CEO), A.Julies. S.D. Macozoma, Ms D.J. Nyamane, Ms 
S.N. Mabaso·Konyana, M Noge, Ms L. Mchunu , Prof. F.O. Otieno 

Company Secretary: Ms A.A. Mathew 
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Sou1hern Region 
SANRAl HOJge, SouflsmlJ!lG.lld1ln>, 70 2"iAV8I1Ui1 NiNbl PMt, PM Eil2lb!!n 
PO Bel( 27230, Gtcena~, SouIl1 Atrb. S057 
T'" .'27 {OJ 41 3M 3200 Fax "'2; (0) 4 \ 39S 3211/3222 

Reference. 6161114 - N.OO1·110·200:WI 

''''''''''>1 Dale' 
2i ~''Y 2010 

Email: Iorlor@ron.tO.U 

1he Regional Managlll 
Departmenl of Minerals and Enel1lY 
Pllvate Bag XB016 
PORT ELIZABETH 
6000 

Altenlion: Ms. D. Watl<ins 

Fax NWlbef: 

DW'ect Ln!:. 

WIIbs.'18' 

"21 (0) 41 398 3222 

tV (0) 8J 283 6140 

_ .hf1l .co..11 

PROJECT N.OO2·110·2005l1: UPGRADING Of NATIONAL ROUTE 2, SECTION 11 
BETWEEN COEGA AND COLCHESTER : UPGRADING OF NATIONAL ROAD 

Wilh regard 10 our loUer dal.od 21 January 2010 which confinood the above to be a SANRAL 
pro;ect we would like 10 coofirm that fin,ncial pro,;"ion for lhe rehatJ;lilation of 100 disturbed 
areas 'MIl be made in (he tendat' documentation. This financial provision will be sufficient to 
",habilitate the dis1urtle<l aleas on Farm 106 (Mellville) rod Farm 30611 (The Downs) as 
contemplated in the Environmental Management Plan that is to be submitted to your office for 
applovat. 

We trust that yeo find the abm'c in c-n:ler aoo iF you have any questions in this regard please 
contact the undersigned. 

o ct Manager 
Ih Alrkan National Roads Agency Lid 

uthem Region 

Hl)ad Office : Oitselo PJ"co, 1204 Pa ril Stroo t, H.tfi.ld, P'r$toria, 000 1 
T&I+21 (0) 12 42i (1000 F»( +27 (0) 12 3.62 2 101 12116/2117 

Uoard OfUllcc.lon; M L NdlovlI. {Cha'rman}, N. AlIl (CEO), A.JU 'IM, S.D. Macol.Otl1 a, fA:> O.J . Nyalr,M e . Ms S.N Mobaso· 
Konya" y, M Nage, Ms L, MctllJnu , Prol F O. 0':!6t\O 

Compoll'( Sc<:relcl'l: M:I AA P,,1etnew 

MJ .e h 2010 
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UNOERTAKING 

t-'I~U\""foL.O 5.,,,",0,,,1 l'e"~N I,,, ...... ,, ....... ...... ....... .... .. ............ .. , .......•... ...... ...... , ....... .... , .... ... .. ....... " .... , .. ....... , ....... " .. .... .. .. ....... , ............ . 

... ........... ............. "."" ..... " .. "" ............ .. .. " .... .... , the undersigned and duly authorise<! thereto by 

-r.~ ... ?<?~~ ... ~.~.~~ .... ~I:':':;, I. ?.;.:J~.\." ... ~9..~ .. ~9..~,~~::l ..... ~.N.:!.'. ~.tg·.0 ... ,. 

company/Clos. Eo,,"'~_ei1'&lity (Delete that which is not applicable) have studied and 

understand the contents of this document in its entirety and hereby duly undertake TO adhere to the 

conditions as set OUt therein. 

Signed at . p..'?f.:.l.~.'.~.~::l .~ . thiS .... .... I.! .. ........................... day of...~~.~.~ .. ........... ,2o,.IQ, 

........ , . .si\. .. ~ .. ~.~ ... ......... . 
Signature of applicant Oeslgnatlon 

. . [ PK C' onsJ bf'P\ Agency dedaratlon: ThIS docum ent was completed by ........ .. l~ .......... .... ... .......... ::.:::; ......... .... on behalf 

of... , ........ ~jf).I'::'.?F).!,.,;; ... , .. ... .................. ... .. .... , .. . 
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Copy No. 3 
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Regional Manager: Departmenl of Minerals and Energy 
1-7 23 March 2010 R. Gardiner 

Ms. Thandiwe Biyela (DME) 

Mr R. Lorio SANRAL 8 23 March 2010 R. Gardiner 

Mr Paul Mare PPC 9 23 March 2010 R. Gardiner 

Ms R. Du Plooy Aurecon SA Ply Lid. 10 23 March 2010 R. Gardiner 

SRK Port Elizabeth Library SRK Consulting 11 23 March 2010 R. Gardiner 

SRK Johannesburg Library SRK Consulting 12 23 March 2010 R. Gardiner 
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reproduced or transmitted in any form or by any means whatsoever to any person without the written 

permission of the copyright holder, SRK. 

GARRlnllk "'arch 2010 





t , 

-;:;-;; . I 
,,: I , ~: ;. 

\ , I" . :";' 

" '" ( ~ 
. ,'l;! '--.. '\ r,' 

1 '~ 

/ \ 

41~ 
\ 

" , 
.~ 

I 
, 

\ j 

/' ~\ 

\ \ 
/ 

j" 11 

0 I 

i , 

, 

~ 

, 
I <'\ 

\ 
/ 

\ 
\ 

~ 
'"," I 

\ 

/ 

/ . 
, - ~ , 

,I n c:;; :;'" ,,' , \ ~ " ,I 
c;c , 

, , (, 
"U' " " " 

~ 
.. 

: " 

i 

, 

i1) 
, , 

.' 

" 
., 

,( 
~ 

,) 

, . , L , 
" 

.. 
,,·1 

;. ~~.' ,0':. l' 

" .. , . 
< 

~' 

':1 

" 

., 
,I .. 

" 

I o 
_11~ 

" I 

'1.(1 10" ' 

\~-~W 
" 

". 

.' 
• J q::, ;~I 

I. 

I 

~ 



• 



l .~, 
I 
I~) 
L-

I 
I 
I 

~ 
1 r." 
1':, 
I 
\ 
1 

""; l 

(., C'J ,:1 
w 
~ 

II 

~"T 

J t 

,"" \, 

I .. 
• 

1 

1 

, I 

~ , 

, I 

-I 

)if 

: ~i '\ 
!; ~ , 

, , 
1 • 

"r,1 

) 

) 

'l 

f' 
j 

1 .... / 

'1 

o 

;:. ~ ., 
~~~ .. . 
q . ; 

, " 

.: 
,,-, . . . ~. 

~'. ;;: 

" :: 

t' , ." .. 

" 

: " .~~ 
1' •• ' 

I 

~ - . 

I • 

, 

I ..... 

. 

" ; :: 

-, . 

I 

= ''' I': 

. 

J J c , J. .. 
1 

" 
, . 

" 

..'c " .. 
~. ~ ., 

I ~, .. 
r- ""- -:-. 

, :'l2. ~ 
~ 

1 :,:t, 

1 ,. 
.. 

• 
-

I 1 , 
.. , 

I' .. ' 

. . , .. ' -

" .:W 
"" 

, .. .. 
~' 

' .. 
> .. .. 

IS L .. -

s:. 
I .. .. 

" " 

II 
j-;C 

.. ! ! . 



- • 



I 
{-~" 

, . . , 
; ~ 
, . 
~ $ , . , 
, l 
. ~ 

, , • 

I 
., 

~(L -, 
z~! ... ", 

.c... 

i .. \ 
L 

I 

;' 
jl , 

t H 

\ 
.~ 

,-
- ... 
,--( 

4'-
II L J 

'1 ~,,,,, 

i~ )- ~ 
-+ 7-L -1 
l~ -+i-

" . 

\ 

,; ,.-

,. 

, :,.. 

·r 
+ -

, 
-., 

/ 

1 

i • 

1 
J- .. -1 

I 

J 

., 

./ 
'1 

' . 

,.:.f) 
".It 

I';: 

.. , ~ 

1--' 

:;, ,-

. 

.-

S~ 
" ... 
iL t'i ,. 
o E .• o • 

. , 
,,: .... ~- t~ • Ii' 
,- ~ ~ )~ . . 

i 

.. 

.~ 

" .. 



- -



, 
(fj 

S 

I b 0 

~ -,---------~Q 

10 b 

o 
Q 

,I 

~:-. 

I •• . : :: 

, 

o 
o 

II 

'. 

: ; 

aurecon 
Cape Town 

A."c.~ Cc,I/I.C.nll.!) Foil. 
F ": ·2 )2 \~2li9m 
C."1_I) 8ool.YI'~. en"" Cl't H l 
Til: ' 21l1 Sl6~C\l 
E, ... I: C.~~Tc .. ~ •• ·I.t:<.O"q,~Vg.cc'" 

, 

l S('11I en, a 
Furumele 

~ CnmullillJ,! 
PO a~, IN Fu: - 21 21 6'J ~!~1 
Ct"u rlo)n ;IC ~llI~ -1111 \!>I 1 ~S5~ 
Er-III: .:,,1-001..,.«1.,. 

. -.... , 

.-

,.,,",> .... 

. , ""t·..:, .. ' "', 

': ~ ~~" 
r ~ : 

.. ; . 
,,,... .. ~ .. . 
'. _ ., Q' 

•• 

'I) 

· ~ ... I(lt .... ·..,.,c:·,.,.,:> ..... · 
--t;'O$r.>U,-.:..:H!< ..... ~~<f 
Q..;.f''CTOnuo_ .. ·• 
_.lC" " ...,~~"'''I<£ .• , 
·.---~··.··· ... . ·t_· ...... 
~ """" 

ffr>.;l*- ' \:f -".:<r ... ", _.""" ... 
~ 

ffi%.'"! 
r""",CIlui 
:;."w:,.I."\;..I 

.... ~'Z1'-' tJ.>'I 

. : 
i 

~. 

""""""-'\¥:l 
01,"'" <:> OWC!C' 
000<.....".," 

r..-:O ...... "f.':f:,h 

""~ .... "'" ,.,...a.~ 
··:>ndl.,.. 
~P'" 

~-." 
I':Ib. 1mo 

:;.-"... .. 
Ic;<-.~V.(l 

_1 

./,) 
~ L-O 

o 

r -
: 

\ ' )& 

. ~ " : ~. 

, . 
.; 

., ....... - ..... r; ... -tOl-..... ~'" 
.~_; ..... ·t ..... ~. __ .u 
,-.:_"" •• -...." .. u.......aJI.,~ 
.... .,...~ .... ..,~ ... r-,.-", 
~ ... "-....... '- .. . 

.<!' ~'~',"",.' "'~">\IQ":> 10_ -

_~,_U 'Jf 
.. , '," ""tA' 

... 
"* 

... "" . ..... i t •• ' _C ;J',' 
""" .. ~~ .... 
f£ .. .. ·R .... ropsoo. 
I, ...... ,! lit .... 

,..-"'"*[ ' ...... ' ... _:.'1 '~''''./'' •. ' 

life' ,or 
ROO', ,~. 

. ; 

1 
I 

''''''''' • """"' ... .....,,.,, .. ...c"" ... 'e ...... _ " ................... ""_ 0(',"",--" W., • "'~ -=0 .... __ .... ..:n>, ~ .... ,"""" • ..., '"" ... ~., ...... yo .... , "'" 

..-... .... " -""'!' • .. """"",,, _ ... ~ ..... _~ .. " .. ,"' .. " .... -'" ~"' ... " •• .., -=-no ........ 

.~ 

• (00;" _. , ...... _' ._~ ~'" '" ... , ... CI'q. ... "'''''' """ ... '" ...,." • .., _.~_ ",tn, _" . ... ,,, .. ,, 
: ~,(oCL[C<I<''''''''T ~1[OV,_~«.:l.,, __ ..,.,,~!' 
• 0..."". ___ .. _ ....... " .rw.· ..... '_, "'00-.._ ......... ,..,._v .... --NO __ -..-. ........ 0 ...... "" ~",. ""'<0 ,0 __ .~ .., .~ .. ,_. 

o.:tO"" ........... " 
• • .-<"..~ .. ,_....,_Jtt, ............... , .... ,," .•. ~, ... -....'tII,.. ...... 
",.......,.,,-
• ." ......... ....:t •• """' .. _ .'-. .. "' .... "' ........ " ......... __ ............. ... 
... ,,, ... . ,,'< ''''''''.~ 
.~t""""'O&l."" .. ""-"·'~· ...... _. ,. .. __ .............. " 
.::;";!.-.---"'.-~." ... ""'- "", ............. 

... ",''''''' ,,--' ...... 
;~;::,,"=:--:~~':..-~ ..... ,,-- ... _-
, :~"":.,':.'=~ ... ''1'':~~-'''''' ' .... " ....... ...-..... -., ...... ' .. ..,. •. -
O""_ ..... _.,(Dr.voo""' ... ~ -...... ~"'-.. .........-.......... .., · _~ ___ ", .. " ... _""'''0 _""' ... '""""'" )f --. """ • • '0 •• ,,-, ,-( ~ 

:;:;::":~;:'"'~ ~~'--"- ,,, .. -.,. -'"' -... - ....... ~ _-. .. .. 
• ..,woe ... ' .. -......"""'_ ..... "'......:~ .... "'. 
• ...... -< .... ,.~ ... ,,"' • ..- ...... 

" " .. ""' ..... ""'" • .~ ~~. ~ :;,::..._' ",~_ ........ _, ,~, ........ Do( _. "". ·."'f ,,, ... -,,, 

~ ~,,~~ : .. ,!,,,,,,,-1'"' .. ~":!i' r...;1.~~ "' ... "':';~:': ~l.:':"r,.,:~;': ... '"--.,." 
~;;:. ~ ~~. '" .... 'of .... _, • ..,. .-( ..... _ " ..... -.. ..... ' ........ ,. .... ""'. 

~'."n""-"'i '" ,,, ............. _:Ii, ... _ .... ~ ,....-.. ~ ... ' •• 
_ ..................... ,"''''' •. ...,...,0 .. . ~"" .. ~_, ,~""'"''' ... "' -'> 

,:'! ... "'::::.~~ ~'r.""_ .. _ ..... ___ - '" ~ ... , ,,"'" '" $""" 
_~-....,_ •. ~_'" '~ .. _"UIOl ..... _,.., .. ·"'''' .. "''' ..... """''''"",,, ..... ..,....·u .. "" "<"""..., ..... ~,_, "'""', ...... ..,. ............. 

• ,_ , __ ~ _, It c r"'~ . ........ _"," •• " .... 6 "' ....... 0 
• .'""" ... __ .. ,,,,,,,..,' "". ~ ... <00'.",- ... ,,' N" _ ''''' ..... ... ..,-

--... --.~ ... ""''''' ........ -- . ...., ...... ,-.~ " 
, .... >-.- ........ ~ "" .......... ' ........ ' ~ .,. _... .., ""'" • ,......"" ex.;. .~ ., ... '.-_M _ ............ ', ... _ .. 
;,,;;':: "-:P£ W. M" 

-.". '"' 

PROJECT OESCRIPI!QN 

NATIONAL ROUlE 2 SECTION 11: 

PiW,.l:tl '«.1 '3Ek 

:AA •• ~r.L:II:Aa:,o.o" 

1,;v, .. ~t·\I~OOS : 

r"11 .~ 

~:1 ~i. 
SOUTWERKE L'S TO COLCHESTER.: REHABIliTATIO~ 

BORROW PIT PLAN 
km S2.41 0R 

CM~"'~",,!)I::;"\ f 
~~"Nl-"': 

1 

~'lr ... -.Sm.C1'l.l"'''' 

I;()<.ir,._TN/I 0If,A'''.(;'''' 
;M·U.~' 

"Il .~~,. 'H~I , 



- -



• 
3 

( .'\fe' 'eU«,. , .- ,." ) 
\ -!!QJlroximale!v 21 8876443 ha. 

.. 3532500 X 

/' 
~SKOM 11611 

~
/ ' 

13 ' '" 12~ >- "''-' 
8 ',-

19 

18 

17 

11---____... 1! ", 
{OJ '? ~OM I 16-R.!'M 

+ 3511500 X /\ 

5 

4 

21 

20 

22 

" 
~", 23 
~" + 35325DOX 

SPRrkGBOK C~~4 
, 24 
~_-v "Y5 

, 
26 

FARM 585 
/ 27 

FARM 73 

FARM 74 + 3541500 X 

I 

,--!,ARM 11 8 

28 

• .'.,,'-_+ ____ ~,:': .. :'.:''C.:'.,,+_----.:,~,,~,,~.':,_t_;:;=::C...,.O---=O..:R..:D::.;c1 N..:A..:..:T.:E:.:S'-....:L::O-.:W:.:..;G'-';2-:5_· ___ ~I~~ :~St EC 30/5/1/1/2 (281 PR 

81 I -37160.45 5330e 50 ~ ~ 

t - . Name y x :=================~ &I -37901.18 51406.88 

" .. 
" .. 
" 
70 

" 
" 
" 
" 
" 
" 
" 
" 
" 

-38174.75 

·378~.HI 

-37521 .50 

-37863.155 

-3S787.72 

·35353.01 

-3<1850.33 

·3211 18.'1 

-30407.&0 

-300U.ill 

-29~6 . 11 

Scale 1:105000 

51 552.42 CQIlGtllnl 

51<f82.69 1 

5~115.75 2 

512156.52 3 

51812.05 4 

52092.eo (I 

53101 .02 7 

5321282 8 

5214070 9 

520Jt; 52 10 

5Oe4787 11 

506SUI 13 

51410.75 14 

-26323.35 

-25658.48 

·27013.72 

·303~.87 

-30792.70 

-2Il007.111 

-2H07.13 

-2i181.311 

-32398.07 

-3226&.09 

3500000 

4611ue 

454S987 

442713. 111 

42460.21 

40403.40 

39geO.S9 

351593.18 

3elQl1.80 

me.3.ell 

- 1~'·C-_-t __ · ___ ..:·"'~~1~.",+ ___ -"'~'~~2~' __ 

" '3.2111.50 

" -3'415 .~ 31555.39 

" 30723.46 

20 -35065.87 28832.13 

" 269111.62 

-37135.07 JIX/8.U 

-37968.14 32091.46 

-311176.76 33351 .51 

" ·3!r.281 .42 

" ·~367 . HI 34592.54 

27 -3Ixm.87 3111304.50 

" 3017".82 

" "'2S.1.00 42078.41 

-4HIJ4.56 

-40001 .00 45148.73 

-40650.28 

~"C-__ -+ ________ ..:.'~O~'O~'~.~,+ ______ ~'~72~'~7 .~~ 

-41892.21 "686e.59 

35 ~7203.1' 

" 4&02IUS 

37 -40599.33 4!1068.75 

" 4S2eS.87 

30 -40432.93 48371 .79 

.40230.58 

~L-__ -+ ________ ~.'~'~Mll'~.~'+ ________ '~~ 
.JIl9:!3.~ 4SlIlS.II" 

-39659.511 

·39225.49 

" 
" -Z89'i't.S£l 

~" L-__ -+ ________ ~.'~'~'Og£2.~,+ _______ ._~ 
lsJL . "" • ~ 

I 55 -. illW.L 

I " .'''''.60 ,,,,,-,,-

~ 
SurvMap cc 

,') tu"'f~' .llltl MUNling ..... _ .. , 
EnilJlff'rlll~ Survty 

C. Il., nJ U! nu 
TtllFn.: "!ol" '~'1 

15 . ..... '* 511'< .. 
r_.I' .... 

I'OLO .... WANJ; 

HH 
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in ('11('111 , 
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Applie41 fo r a prospKting permit by, 
TASMAN PAClFIC MINERALS Ltd 

( 112181665) 

A.PPLICANT 

D.A.TE: 




