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HANKEY SANITATION PUMP STATION AND RISING MAIN 
GEOTECHNICAL INVESTIGATION REPORT 

1 INTRODUCTION 

1.1 General 
JG Afrika (Pty) Ltd (JG Afrika) were appointed by Kouga Local Municipality via email, to 
conduct a geotechnical investigation for the proposed Pump Station and Rising Main located 
in Hankey, Eastern Cape. The project location is indicated on Figure 1 in Appendix A. The 
proposed development will entail the construction of approximately 2.20 Km of rising main 
pipeline and a pump station.  

The objectives of the geotechnical investigation were to gain an overall and representative 
evaluation of the prevailing geotechnical conditions along the various pipeline alignments as 
well as at the reservoir and pump station sites. Specifically, the investigation included: 
 An appraisal of the prevailing subsurface profile, material properties and geotechnical 

conditions along the pipeline alignments as well as at the reservoir and pump station sites. 
 The assessment of founding conditions at the pump station site. 
 The evaluation of excavation conditions along the pipeline route. 
 The assessment of overall site stability and stand-up times for pipeline trench excavations. 
 The evaluation of the potential utilisation, for construction purposes, of the materials 

derived from pipeline trench excavations. 
 The identification of problem areas and potential geotechnical constraints to the 

construction of the proposed pump station and pipeline. 

 

1.2 Method of Investigation 
The geotechnical investigation was carried out according to the scope of work specified within 
the proposal prepared for Kouga Local Municipality by JG Afrika. The proposal was referenced 
3113.99.182, dated 19 September 2019 and entailed the following: 
 

1.2.1 Trial Pits 
Trial pits were excavated along the proposed rising main alignment by means of a tractor-
loader-backhoe (TLB) to depths of 1.50 m or refusal, whichever occurred first. Two (2No.) trial 
pits were excavated at the pump station site by means of a 20 ton track-mounted excavator 
to depths of 6.00m or refusal, whichever occurred first.  
 
Trial pits along the proposed rising main pipeline route were excavated at approximately 
200m intervals, with minor repositioning for ease of access. Eleven (11No.) trial pits were 
therefore excavated along the route to depths of approximately 1.50m below existing ground 
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level, which is deemed adequate to enable the evaluation of geotechnical conditions to below 
pipeline trench invert level.  
 
The trial pits were profiled according to the methods and terminology prescribed in 
Guidelines for Soil and Rock Logging in South Africa, 2nd Impression (2001). The trial pit logs 
and photographs are presented in Appendix B. 
 

1.2.2 Sampling and Laboratory Testing 
Representative disturbed samples of the materials intersected in the trial pits were retrieved 
and submitted to Labco Southern Africa (Pty) Ltd for laboratory testing. Testing for the pump 
station site included foundation indicator (sieve analysis, hydrometer analysis and Atterberg 
limits), Modified AASHTO maximum dry density (MOD), California Bearing Ratio (CBR) testing. 
The testing of pipeline samples included foundation indicator tests. The laboratory test results 
are presented in Appendix C. 
 
1.3 Disclaimer 
The interpretation of the geotechnical conditions at the pump station site and along the 
pipeline route is based upon the point information derived from the positions investigated. 
Conditions intermediate to these have been inferred by interpolation, extrapolation, the 
assessment of surface features and the use of professional judgement, to gain an overall 
evaluation of the geotechnical conditions likely to be encountered during construction. In the 
event, during construction, of significant deviations from the inferred conditions being 
encountered, then it is recommended that the services of a geotechnical professional are 
sought for verification purposes. 
 

2 PHYSIOGRAPHY AND ROUTE ENVIRONMENT 

2.1 Topography and Landform 
The general topography of the project area is gently undulating. The trend of the proposed 
rising main pipeline alignment is from the pump station in the south towards the reservoir 
site in a north-easterly direction. Ground elevations vary from 20 m above mean sea level in 
the south progressing in an upward trend to the north east and ending at an approximate 
elevation of 47m above mean sea level.  
 
Pipeline trial pit positions are all positioned along the proposed route in road verges both 
within the town of Hankey and along the R300 road, except for TP11 which is situated along 
an unsurfaced road near existing bulk water infrastructure. The pump station position is 
located on the western bank of the Klein River. 
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2.2 Climate 
Hankey normally receives approximately 387mm of rain per year, with most rainfall occurring 
during spring. It receives the lowest rainfall (19mm) in July and the highest (51mm) in 
October. The average daily maximum temperature for Hankey ranges from 20°C in June and 
July to 28°C in January and February. The region is coldest during July when the average 
temperature during the night is 8°C.  
 
Mean monthly climatic data is summarised in Figure 2-1 (Meteoblue.com). 
 

         
          Figure 2-1: Summary of Climatic Conditions for Hankey, Eastern Cape.  
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3 GEOLOGY AND ENGINEERING GEOLOGY 

The geology of the project area is presented on Figure 2 in Appendix A. According to the 1:250 
000 geologic map (3324 PORT ELIZABETH) published by the Council for Geoscience, the 
investigation site is underlain by alluvium, terrace gravels and rocks of the Kirkwood 
Formation. 
 
The Quaternary-aged alluvium represents flood plain soils associated with the Gambols and 
Klein Rivers. The alluvium is typically well developed and is coarse-grained. The alluvium 
unconformably overlies Tertiary to Quaternary-aged terrace gravels which characterise 
valleys of major drainage systems. These soils unconformably overlie the Jurassic to 
Cretaceous-aged Kirkwood Formation, which consists of red-brown, pink or green-grey, silty 
mudstone and white, yellow or grey sandstone originally deposited in a fluvial environment.  
 
The trial pit profiles along the pipeline route generally exhibit an upper Fill/Engineered 
horizon, deemed to be emplaced during road construction. This gives way to fluvial horizons 
dominated by silty sands, gravel and cobbles with boulders in some instances.  Trial pit profiles 
at the pump station site are dominated by silty sand and sandy silt. A trial pit profile summary 
is presented below in Table 4-1. 
 
No significant faulting is known to occur near the investigation site. 
 
According to the 1:500 000 hydrogeological map (3324 PORT ELIZABETH) published by the 
Department of Water Affairs and Forestry, boreholes in the area potentially yielding 0.0 – 0.1 
litres/second.  
 
According to the 1:6 000 000 Seismic Hazard Map of Southern Africa, the site falls within a 
level five area on the Modified Mercalli Scale (MMS). Peak horizontal ground acceleration of 
50-100cm/s2 has been recorded, with a 10% probability of this being exceeded at least once 
in a 50 year period. 
 

4 TRIAL PITS AND SUBSURFACE PROFILE 

The subsurface conditions encountered in the trial pits excavated at the pump station site 
and along the pipeline route are summarised in Tables 4-1 overleaf.  
 
 
 
 
 
 
 
 



 

5 
 

Table 4-1: Summary of Subsurface Profiles Intersected in Trial Pits 

Trial Pit No. Depth (m) Description Test Results 

TP01 

(Pump Station) 

0.00 – 0.45 Fill, Silty fine Sand. 
 

0.45 – 1.20 Fill, Gravel and Cobbles in fine to 
coarse Sand. 

 

1.20 – 3.70 Fluvial, Silty fine to medium SAND.  

3.70 – 6.70 Fluvial, fine Sandy Clayey Silt. GM 0.30; PI 5; LS 2.5; LPE 

TP02  

(Pump Station) 
Terminated 

due to sidewall 
collapse 

0 – 2.30 Fluvial, Silty fine to medium Sand.  

2.30 – 4.90 Fluvial, slightly Silty fine to coarse 
Sand. 

GM 1.31; NP; LS 0; LPE 

4.90+ Fluvial, slightly Silty fine to coarse 
Sand with occasional gravel. 

 

TP03 

0.00 – 0.30 Topsoil, Silty fine Sand.  

0.30 – 1.30 Fluvial, Silty fine to medium Sand. GM 0.55; PI 4; LS 2.5; LPE 

1.30 – 1.60 Fluvial, Silty fine to medium Sand 
with gravel and cobbles. 

 

TP04 

0.00 – 0.15 Fill/Engineered, Silty fine to medium 
Sand with gravel and cobbles. 

 

0.15 – 0.60 Fluvial, Silty fine to medium Sand.  

0.60 – 1.10  Fluvial, Silty fine to medium Sand 
with gravel and cobbles. 

 

1.10 – 1.50 Fluvial, Gravel, Cobbles and Boulders 
in Silty fine to coarse Sand. 

 

TP05 

0.00 – 0.30 Fill/Engineered, Silty fine to coarse 
Sand with gravel and cobbles. 

 

0.30 – 1.00 Fluvial, Silty fine to medium Sand. GM 0.77; PI 5; LS 2.0; LPE 

1.00 – 1.50 Fluvial, Gravel, Clayey fine to coarse 
Sandy Silt with gravel and cobbles. 

 

TP06 

0.00 – 0.20 Fill/Engineered, Silty fine to medium 
Sand with gravel. 

 

0.20 – 0.45 Fluvial, Silty fine to coarse Sand with 
Gravel and Cobbles. 

 

0.45 – 0.70 Fluvial, Silty fine to coarse Sand with 
Gravel and Cobbles. 

 

0.70 – 1.50 Fluvial, Silty fine to coarse Sand with 
minor gravel and cobbles. 

GM 0.75; PI 4; LS 2.0; LPE 

TP07 

0.00 – 0.15 Fill/Engineered, Silty fine to medium 
Sand with gravel and cobbles. 

 

0.15 – 0.80 Fluvial, Silty fine to coarse Sand with 
minor gravel and cobbles. 

 

0.80 – 1.60 Fluvial, Silty fine to coarse Sand with 
minor gravel and cobbles. 

GM 0.50; PI 7; LS 4.0; LPE 
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Trial Pit No. Depth (m) Description Test Results 

TP08 

0.00 – 0.15 Fill/Engineered, Silty fine to medium 
Sand with gravel and cobbles. 

 

0.15 – 0.90 Fluvial, Slightly Silty fine to coarse 
Sand with gravel and cobbles. 

 

0.90 – 1.60 Fluvial, Gravel, Cobbles and Boulders 
in Silty fine to coarse Sand. 

 

TP09 

0.00 – 0.25 Fill/Engineered, Silty fine to coarse 
Sand with Gravel and Cobbles. 

 

0.25 – 0.70 Fluvial, Slightly Silty fine to coarse 
Sand with Gravel and Cobbles. 

 

0.70 – 1.60 

 

Fluvial, Slightly Silty fine to coarse 
Sand with Gravel, Cobbles and 
Boulders. 

 

TP10 

0.00 – 0.20 Fill/Engineered, Silty fine to medium 
Sand with gravel and cobbles. 

 

0.20 – 1.10 Fluvial, Slightly Silty fine to medium 
Sand with minor gravel and cobbles. 

GM 0.81; PI 22; LS 4.0; MPE 

1.10 – 1.60 Fluvial/Pedogenic, Silty fine to coarse 
Sand with occasional gravel and 
cobbles. 

 

TP11 

0.00 – 0.20 Fluvial, Silty fine to medium Sand.  

0.20 – 0.40 Fluvial, Silty fine to medium Sand.  

0.40 – 1.50 Fluvial, Silty fine to medium Sand. GM 0.69; PI 6; LS 2.5; LPE 

TP 12 

0.00 – 0.25 Fill/Engineered, Silty fine to coarse 
Sand with Gravel and Cobbles. 

 

0.25 – 0.40 Fluvial, Slightly Silty fine to medium 
Sand with occasional gravel. 

 

0.40 – 1.50 Fluvial, Silty fine to coarse Sand with 
gravel, cobbles and boulders. 

 

TP 13 

0.00 – 0.10 Colluvium, Silty fine Sand with gravel 
and cobbles. 

 

0.10 – 1.30 Fill, Silty fine to coarse Sand with 
gravel and cobbles. 

 

1.30 – 1.50 Engineered, fine to coarse Sand.  

 
  

Explanation of Abbreviations: 
GM Grading modulus PI Plasticity index 

LS Linear shrinkage LPE, MPE, HPE Low, Medium and High 
Potential Expansiveness 

SP Slightly plastic NP Non-plastic 
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5 LABORATORY TESTING AND MATERIAL PROPERTIES 

Representative samples of the materials intersected in the trial pits were subjected to 
laboratory testing, with the objective of assessing: 
 The usability of the materials excavated from the pipeline trench as bedding and selected 

backfill. 
 The delineation of materials possessing deleterious properties. 
 The engineering properties of the subsurface materials at the pump station site for the 

assessment of conditions.  

The testing undertaken included sieve particle size analysis, hydrometer analysis of soil fines, 
MOD AASHTO maximum dry density and California Bearing Ratio.  The laboratory test results 
are presented in Appendix C and are summarised below in Tables 5-1, 5-2 and 5-3. 
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Table 5-1: Summary of Laboratory Test Results – Particle Size Analysis 

Trial Pit 
No 

Depth 
(m) 

Description Gravel 
(%) 

Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

GM 

TP01 3.70 – 6.70 Fluvial, fine Sandy Clayey Silt. 0 43 36 21 0.30 

TP02 2.30 – 4.90 Fluvial, slightly Silty fine to coarse Sand. 17 65 7 11 1.31 

TP03 0.30 – 1.30 Fluvial, Silty fine to medium Sand. 3 72 17 8 0.55 

TP05 0.30 – 1.00 Fluvial, Silty fine to medium Sand. 2 71 21 6 0.77 

TP06 0.70 – 1.50 Fluvial, Silty fine to coarse Sand with minor gravel and cobbles. 4 73 14 9 0.75 

TP07 0.80 – 1.60 Fluvial, Silty fine to coarse Sand with minor gravel and cobbles. 2 67 16 15 0.50 

TP10 0.20 – 1.10 Fluvial, Slightly Silty fine to medium Sand with minor gravel and cobbles. 10 71 7 12 0.81 

TP11 0.40 – 1.50 Fluvial, Silty fine to medium Sand. 1 82 10 7 0.69 

  

Explanation of terms: 

Gravel 60mm – 2mm Sand 2mm – 0.06mm 

Silt 0.06mm – 0.002mm Clay <0.002mm 

GM Grading modulus (GM = (%2.0mm + %0.425mm + %0.075mm) / 100 (Percentage retained on sieve size) 
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          Table 5-2: Summary of Laboratory Test Results – Material Properties 

Trial Pit No. Depth 
(m) 

Description LL PI LS 
(%) 

PE 

TP01 3.70 – 6.70 Fluvial, fine Sandy Clayey Silt. 23 5 2.5 Low 

TP02 2.30 – 4.90 Fluvial, slightly Silty fine to coarse Sand. - NP 0.0 Low 

TP03 0.30 – 1.30 Fluvial, Silty fine to medium Sand. 21 4 2.5 Low 

TP05 0.30 – 1.00 Fluvial, Silty fine to medium Sand. 19 5 2.0 Low 

TP06 0.70 – 1.50 
Fluvial, Silty fine to coarse Sand with minor gravel and 
cobbles. 19 4 2.0 Low 

TP07 0.80 – 1.60 Fluvial, Silty fine to coarse Sand with minor gravel and 
cobbles. 

23 7 4.0 Low 

TP10 0.20 – 1.10 
Fluvial, Slightly Silty fine to medium Sand with minor 
gravel and cobbles. 22 22 4.0 Medium 

TP11 0.40 – 1.50 Fluvial, Silty fine to medium Sand. 21 6 2.5 Low 

 

Explanation of terms: 

LL Liquid limit PI Plasticity index 

LS Linear shrinkage   

PE Potential expansiveness (according to the method of van der Merwe, 1964) 
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           Table 5-3:Summary of Laboratory Test Results – Material Properties at the Pump Station Position 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Trial 
Pit No. 

Depth 

(m) 

Description GM MDD 
(kg/m3) 

OMC 
(%) 

CBR Values Swell 
(%) 

Group Index and 
Material Class. 

(According to COLTO, 
1998) 

Compaction MDD % 

90 93 95 98 100 

TP01 3.70 – 6.70 Fluvial, fine Sandy 
Clayey Silt. 0.30 1947 11.0 5 7 9 12 15 0.90 

A – 1 (1)  

Poorer than G10 

TP02 2.30 – 4.90 Fluvial, slightly Silty 
fine to coarse Sand. 1.31 1890 7.7 9 11 14 18 22 0.00 

A – 2 – 4(0) 

G8 

Explanation of terms: 

MDD Maximum Dry Density 

OMC Optimum Moisture Content 

>G10 and G8 Material Classification according to COLTO, 1998. 

A – 1 (1)  

and A – 2 – 4(0)   
AASHTO Group Classification 
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6 MATERIALS 

6.1 Specifications 
According to SANS 1200 LB (1983) the specifications for pipeline construction materials, depending 
upon pipe class and bedding class, are as follows: 
 
 Bedding Cradle 

The bedding cradle comprises material placed beneath the pipe and extends up the sides to a 
specified thickness, according to the bedding class. The specification is a selected granular 
material that is singularly graded between 0.6mm and 19mm, is non-cohesive, free draining and 
has a compactibility factor not exceeding 0.4. 
No materials were encountered in the project area that comply with the above grading 
specification. Naturally occurring materials rarely comply with these grading requirements and 
are seldomly singularly graded.  SANS 1200 LB is regarded as too stringent for smaller PVC or 
HDPE pipelines.  The specification can be relaxed to allow the use of granular river sand that will 
provide adequate under-pipe and lateral support. 
 

 Selected Fill Blanket 

The selected fill blanket is the material which is placed above the bedding and extends to a 
specified height above the pipe. SANS 1200 LB specifies a material with a plasticity index (PI) not 
exceeding six and a maximum particle size not exceeding 30mm. Materials complying with these 
specifications are available by selection from trench excavation. 
 

 Main Fill 

The main fill has no specific requirements other than that it must not contain excessively large 
boulders. Compaction density is specified as 90% of modified AASHTO maximum dry density 
(MDD) at a moisture content in the range of -2% to +2% of the optimum moisture content 
(OMC). 
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7 GEOTECHNICAL APPRAISAL 

7.1 Excavation Conditions 
Classes of excavation according to COLTO, 1998 are described below in Table 7-1. 
 
                                 Table 7-1: Description of Excavation Classes (COLTO, 1998) 

Class of Excavation Definition 

Soft 

Material that can be efficiently excavated, without prior 
ripping by the following equipment: 

 Bulldozer with a mass of at least 22 tons and an engine 
developing approximately 145 kW at the flywheel. 

 A tractor-scraper unit with a mass of at least 28 tons and an 
engine developing approximately 245kW at the flywheel, 
pushed by a bulldozer during loading (35 tons, 220 kW). 

 Track-type front end loader with a mass of at least 22 tons 
and an engine developing approximately 140 kW at the 
flywheel. 

Intermediate 

Material that can be efficiently ripped by a bulldozer with a 
mass of at least 35 tons when fitted with a single tine ripper 
and an engine developing approximately 220 kW at the 
flywheel. 

Hard 
Material that cannot be efficiently ripped by a bulldozer 
equivalent to that described for Intermediate Excavation and 
requires blasting. 

Boulder Class A 
Material containing in excess of 40% by volume of boulders 
between 0.03 m³ and 20 m³ in size, in a matrix of softer 
material or smaller boulders. 

Boulder Class B 

Materials containing 40% or less by volume of boulders 
ranging from 0.03 m³ to 20 m³ in size, in a matrix of soft 
material or smaller boulders 

 
Without the provision of pipeline vertical alignments relative to the natural ground surface the 
assumption has been made that the pipeline vertical alignments will closely follow the existing 
ground level and based on a pipe diameter of 160mm, a trench invert depth not exceeding 1.50m 
has been assumed.  Based upon the investigations undertaken it is concluded that the major 
proportion of excavation along the pipeline routes will categorise as soft in the fill and fluvial 
materials. 
 
Although no problems are envisaged in respect of excavating to trench invert level along the major 
proportion of the pipelines routes, particularly if a 20-ton to 30-ton excavator is used during 
construction, it is recommended that as a contingency, provision is made in the contract documents 
for minor amounts of Class B Boulder Excavation.   
 

7.2 Problem Areas 
No overly problematic geotechnical conditions were encountered during the investigation.  
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7.3 Dewatering 
Seepage was encountered within trial pits TP01 and TP02 at the proposed pump station site, located 
on the bank of the Klein River. The investigation area is currently experiencing drought conditions 
and seepage is likely to be more pronounced during periods of heavy or sustained rainfall. It is 
therefore recommended that de-watering be provided during construction of the pump station.  
 

7.4 Trench Stability 
Due to the seepage and loose soil conditions encountered at the proposed pump station location, 
significant sidewall collapse occurred within the fluvial sand and silt material. The excavation of TP02 
was terminated at 4.90m, well short of the targeted 6.00m depth, due to continuous sidewall 
collapse after numerous excavation attempts. This indicates probable trench instability during 
construction, and it is therefore recommended that shoring of trenches be implemented in this area 
as part of safe work procedures. The provisions of the Occupational Health and Safety Act, No. 85 
of 1993, the Construction Regulations of 2014 and SANS 1200DB (1989) must be adhered to in 
undertaking excavations and working therein. 
 

7.5 Flooding and Erosion 
Flooding and erosion may potentially occur along the pipeline route and at the pump station site.  
Runoff management and erosion prevention measures must be implemented adjacent to the Klein 
River, roads and over the steeper sections of the pipeline route, to prevent erosion and the creation 
of flow conduits.  Recommended measures entail the following: 
 Runoff must be conveyed away and not be allowed to pond over and immediately adjacent to 

the pipeline. 
 The trench backfill must be domed on the surface to a height of at least 150mm in the centre 

and must overlap the sides of the trench by 150mm on either side. 
 The backfill must be compacted to at least the same consistency as the in-situ material. 
 Vegetation must be established as soon as possible after backfilling of the pipeline trench. 

 

7.6 Usability of the Trench Materials and Potential Construction Material Sources 
Bedding Cradle – SANS 1200 LB is regarded as too stringent and the specification can be relaxed to 
allow the use of granular river sand that will provide adequate under-pipe and lateral support. 
 
Selected Fill Blanket – Material may be exploitable from trench excavation by selection, with 
shortfalls having to be acquired from external sources. The following soil horizons comply with the 
SANS 1200 LB (1983) requirements, based on laboratory analyses: TP01 3.70 – 6.70m, TP03 0.30 – 
1.30m, TP05 0.30 – 1.00m, TP06 0.70 – 1.50m and TP11 0.40 – 1.50m. 
 
Main Fill – Material may be exploitable from trench excavations, provided that boulders exceeding 
150mm in size are excluded. The top of the fill must overlap the sides of the trench by 150mm and 
be domed to a centre height of 150mm above the top of the trench to accommodate subsequent 
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settlement. It must be compacted to 90% of modified AASHTO MDD or at least to a density that 
exceeds the density of the surrounding in-situ soil. 
 

7.7 Founding Conditions for Pump Station 
The trial pit profiles, TP01 and TP02, indicate the absence of bedrock founding within 4.90 m to 6.70 
m depths. The targeted excavation depth at the pump station was 6.00m, with TP02 falling short. 
The soil profiles are dominated by collapsible silty sand and sandy silt at depth. Founding on this 
material is not recommended and the use of an engineered soil raft may be necessary. This would 
entail over-excavating below the intended footing founding invert level by 1.5B (where B is the 
width of the footing) and replacing this material with inert G7 material or better compacted in 
200mm increments to a minimum of 95% Mod. AASHTO density at Optimum Moisture Content. At 
least 3 to 4 compacted layers with reinforced strip footings founded therein, should suffice. It is 
imperative that a storm-water management system is implemented to divert and prevent the 
destabilising effects of concentrated runoff on excavations and foundations. It is recommended that 
the stability of excavations and the integrity of founding conditions be confirmed on an ad hoc basis 
by a geotechnical professional during construction. 
 

7.8 Site Access 
Easy access was possible along the proposed pipeline route where trial pits were excavated. Care 
will need to be taken, in terms of traffic control, for accessing parts of the pipeline alignment 
adjacent to the R300 where the road verge is narrow, especially if a 20 – 30 ton excavator will be 
used to excavate the trenches. Access to the pipeline route may be difficult between the eastern 
bank of the Klein River and Douglas Street due to vegetation cover and a steep embankment. 
 

8 CONCLUSION 

The geotechnical investigation undertaken along the proposed rising main pipeline route and pump 
station site concludes that there are no major geotechnical constraints to the construction of the 
project, if recommendations are followed.  The main points to emerge from the investigations are 
summarised below: 
 Mechanical excavation to trench invert level using an excavator in the 20 to 30-ton category is 

expected to be possible along the pipeline routes. It is recommended that provision is made for 
minor and localised quantities of intermediate and Boulder Class excavation. 

 The use of granular river sand will provide adequate under-pipe and lateral support. 
 The need for support and stabilisation of the trench sidewalls is expected at the pump station 

site adjacent to the Klein River, where seepage was observed in the subsurface profile.  
 Depth to rock at the pump station site is unknown, with the in-situ soils proving to be an 

unfavourable founding medium. The use of an engineered soil raft has been recommended.  
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APPENDIX B: TRIAL PIT LOGS



 

5.50m

TP01A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 01
Sheet 1 of 1

HOLE No: TP 01
Sheet 1 of 1

HOLE No: TP 01
Sheet 1 of 1

HOLE No: TP 01
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.45

 0.00

 1.20

 3.70

 6.70

Dry,  light  brown,  very  loose  to  loose,  intact,  silty  fine grained SAND with
rootlets, refuse and builders rubble: FILL.

Dry,  light  whitish  brown,  loose  to  medium  dense,  intact,  clast  supported
sub-rounded to rounded GRAVEL and COBBLES of quartzitic sandstone in a
silty  fine  to  coarse  grained  SAND  matrix  with  refuse,  roots  and  builders
rubble: FILL.

Slightly moist to moist, dark brown, loose to medium dense, intact, silty fine to
medium grained SAND with roots: FLUVIAL.

Very  moist  to  wet,  mottled  light greenish grey and orange-brown, very soft,
laminated, fine sandy clayey SILT: FLUVIAL.

Scale
1:50

NOTES
1) No refusal.

2) Significant sidewall collapse from 3.70m.

3) Groundwater seepage encountered at 5.50m.

4) Sample taken from TP01A 3.70--6.70m.

5) Photo taken.

6) Ease of Excavation: Soft.

7) Duration of Excavation: 35 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

20T EXCAVATOR

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

28/01/2020

12/03/2020  12:02
C\DOTPLOT\5024TP01TP02.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d50’04.1’’S
24d52’42.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 01HOLE No: TP 01HOLE No: TP 01HOLE No: TP 01



 

3.50m
TP02A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 02
Sheet 1 of 1

HOLE No: TP 02
Sheet 1 of 1

HOLE No: TP 02
Sheet 1 of 1

HOLE No: TP 02
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 2.30

 0.00

 4.90

Slightly  moist,  brown, very loose to loose, intact, silty fine to medium grained
SAND with roots: FLUVIAL.

Very  moist  to  wet,  light  greyish brown mottled reddish brown, loose, intact,
slightly silty fine to coarse grained SAND: FLUVIAL.

Very  moist  to  wet,  light  greyish brown mottled reddish brown, loose, intact,
slightly  silty  fine  to coarse grained SAND with occasional gravel of quartzitic
sandstone: FLUVIAL.

Scale
1:50

NOTES
1) No refusal but excavation stopped due to sidewall collapse.

2) Significant sidewall collapse from 0.50m.

3) Groundwater seepage encountered at 3.50m.

4) Sample taken from TP02A 2.30--4.90m.

5) Photo taken.

6) Ease of Excavation: Soft.

7) Duration of Excavation: 1hr 40Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

20T EXCAVATOR

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

28/01/2020

12/03/2020  12:02
C\DOTPLOT\5024TP01TP02.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d50’04.4’’S
24d52’43.5’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 02HOLE No: TP 02HOLE No: TP 02HOLE No: TP 02



 

TP03A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 03
Sheet 1 of 1

HOLE No: TP 03
Sheet 1 of 1

HOLE No: TP 03
Sheet 1 of 1

HOLE No: TP 03
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.30

 0.00

 1.30

 1.60

Dry,  brown,  loose  to  medium  dense,  intact,  silty  fine  grained  SAND with
rootlets: TOPSOIL.

Dry, reddish brown, medium dense, intact, silty fine to medium grained SAND
forming lumps: FLUVIAL.

Dry,  light  reddish  brown,  medium dense, intact, silty fine to medium grained
SAND with angular to sub-angular gravel and cobbles of sandstone: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP03A 0.30--1.30m.

4) Photo taken.

5) Ease of Excavation: Soft.

6) Duration of Excavation: 20 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d50’04.9’’S
24d52’47.5’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 03HOLE No: TP 03HOLE No: TP 03HOLE No: TP 03



 

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 04
Sheet 1 of 1

HOLE No: TP 04
Sheet 1 of 1

HOLE No: TP 04
Sheet 1 of 1

HOLE No: TP 04
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.15

 0.00

 0.60

 1.10

 1.50

Dry,  light  brown,  loose to medium dense, intact, silty fine to medium grained
SAND with sub-angular to rounded gravel and cobbles of quartzitic sandstone
and roots: FILL/ENGINEERED.

Slightly  moist,  reddish  brown,  medium  dense,  intact,  silty  fine  to medium
grained SAND with roots: FLUVIAL.

Dry  to  slighyly  moist,  light reddish brown, medium dense, intact, silty fine to
medium   grained   SAND   with  angular  gravel  and  cobbles  of  sandstone:
FLUVIAL.

Dry  to  slighyly  moist,  light  reddish  brown,  medium dense to dense, intact,
clast    supported    sub-angular    to    rounded    GRAVEL,   COBBLES   and
BOULDERS  of  quartzitic  sandstone  in  a  silty fine to coarse grained SAND
matrix: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) No sample taken.

4) Photo taken.

5) Ease of Excavation: Soft.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d50’00.6’’S
24d52’51.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 04HOLE No: TP 04HOLE No: TP 04HOLE No: TP 04



 

TP05A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 05
Sheet 1 of 1

HOLE No: TP 05
Sheet 1 of 1

HOLE No: TP 05
Sheet 1 of 1

HOLE No: TP 05
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.30

 0.00

 1.00

 1.50

Dry, light brown, medium dense, intact, silty fine to coarse grained SAND with
sub-angular  to rounded gravel and cobbles of quartzitic sandstone and roots:
FILL/ENGINEERED.

Dry   to  slightly  moist,  reddish  brown,  medium  dense,  intact,  silty  fine  to
medium grained SAND forming lumps: FLUVIAL.

Dry  to slighyly moist, light grey mottled reddish brown, firm, shattered, clayey
fine   to   coarse   sandy   SILT   with  angular  gravel  and  cobbles  of  highly
weathered sandstone: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP05A 0.30--1.00m.

4) Photo taken.

5) Ease of Excavation: Soft.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’54.3’’S
24d52’52.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 05HOLE No: TP 05HOLE No: TP 05HOLE No: TP 05



 

TP06A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 06
Sheet 1 of 1

HOLE No: TP 06
Sheet 1 of 1

HOLE No: TP 06
Sheet 1 of 1

HOLE No: TP 06
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.20

 0.00

 0.45

 0.70

 1.50

Dry  to  slightly  moist, reddish brown, loose to medium dense, intact, silty fine
to  medium  grained  SAND  with  sub-angular  to  rounded gravel of quartzitic
sandstone and roots: FILL/ENGINEERED.

Dry,  light  brown,  loose,  intact,  matrix supported silty fine to coarse grained
SAND  with  sub-angular  to  rounded  GRAVEL  and  COBBLES  of quartzitic
sandstone and rootlets: FLUVIAL.

Slighyly   moist,   reddish   brown,   loose   to   medium  dense,  intact,  matrix
supported  silty fine to coarse grained SAND with sub-angular to well rounded
GRAVEL and COBBLES of quartzitic sandstone, highly weathered sandstone
and rootlets: FLUVIAL.

Slightly  moist,  reddish  brown,  medium  dense  to  dense,  intact, silty fine to
coarse  grained  SAND with minor sub-angular to rounded gravel and cobbles
of highly weathered sandstone and rootlets: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP06A 0.70--1.50m.

4) Photo taken.

5) Ease of Excavation: Soft to medium.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’48.1’’S
24d52’55.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 06HOLE No: TP 06HOLE No: TP 06HOLE No: TP 06



 

TP07A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 07
Sheet 1 of 1

HOLE No: TP 07
Sheet 1 of 1

HOLE No: TP 07
Sheet 1 of 1

HOLE No: TP 07
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.15

 0.00

 0.80

 1.60

Dry,  greyish  brown,  loose,  intact,  silty  fine  to  medium grained SAND with
sub-rounded  to  well-rounded gravel and cobbles of quartzitic sandstone and
rootlets: FILL/ENGINEERED.

Slightly  moist,  reddish  brown,  medium  dense,  intact,  silty  fine  to medium
grained  SAND  forming  lumps with minor sub-angular to rounded gravel and
cobbles of weathered sandstone and rootlets: FLUVIAL.

Slightly  moist,  reddish  brown,  medium  dense  to  dense,  intact, silty fine to
coarse  grained  SAND  forming  lumps  with  minor  sub-angular  to  rounded
gravel and cobbles of weathered sandstone: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP07A 0.80--1.60m.

4) Photo taken.

5) Ease of Excavation: Soft to medium.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’42.2’’S
24d52’58.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 07HOLE No: TP 07HOLE No: TP 07HOLE No: TP 07



 

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 08
Sheet 1 of 1

HOLE No: TP 08
Sheet 1 of 1

HOLE No: TP 08
Sheet 1 of 1

HOLE No: TP 08
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.15

 0.00

 0.90

 1.60

Dry,   light   brown,  loose,  intact,  silty  fine  to  medium  grained  SAND  with
sub-rounded   to  rounded  gravel  and  cobbles  of  quartzitic  sandstone  and
rootlets: FILL/ENGINEERED.

Dry,  light  yellowish  brown,  loose,  intact, slightly silty gravelly fine to coarse
grained  SAND  with angular to sub-rounded gravel and cobbles of weathered
sandstone, quartzitic sandstone and rootlets: FLUVIAL.

Dry  to  slightly  moist,  reddish  brown,  loose  to  medium dense, intact, clast
supported     sub-rounded    to    well-rounded    GRAVEL,    COBBLES    and
BOULDERS  of  quartzitic  sandstone  in  a  silty fine to coarse grained SAND
matrix: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) No sample taken.

4) Photo taken.

5) Ease of Excavation: Soft to medium.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’32.4’’S
24d53’04.6’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 08HOLE No: TP 08HOLE No: TP 08HOLE No: TP 08



 

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 09
Sheet 1 of 1

HOLE No: TP 09
Sheet 1 of 1

HOLE No: TP 09
Sheet 1 of 1

HOLE No: TP 09
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.25

 0.00

 0.70

 1.60

Dry,  light  brown,  very  loose  to  loose,  intact,  matrix  supported silty fine to
coarse   grained   SAND   with   sub-angular   to  sub-rounded  GRAVEL  and
COBBLES of quartzitic sandstone and rootlets: FILL/ENGINEERED.

Dry  to  slightly  moist,  reddish  brown, loose, intact, matrix supported slightly
silty  fine to coarse grained SAND with sub-rounded to rounded GRAVEL and
COBBLES of quartzitic sandstone and roots: FLUVIAL.

Dry  to  slightly  moist,  light  yellowish  brown,  loose, intact, matrix supported
slightly   silty   fine  to  coarse  grained  SAND  with  sub-rounded  to  rounded
GRAVEL  and  COBBLES and BOULDERS of quartzitic sandstone and roots:
FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) No sample taken.

4) Photo taken.

5) Ease of Excavation: Soft to medium.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’28.3’’S
24d53’08.4’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 09HOLE No: TP 09HOLE No: TP 09HOLE No: TP 09



 

TP10A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 10
Sheet 1 of 1

HOLE No: TP 10
Sheet 1 of 1

HOLE No: TP 10
Sheet 1 of 1

HOLE No: TP 10
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.20

 0.00

 1.10

 1.60

Dry,   light   brown,  loose,  intact,  silty  fine  to  medium  grained  SAND  with
sub-rounded   to  rounded  gravel  and  cobbles  of  quartzitic  sandstone  and
rootlets: FILL/ENGINEERED.

Dry  to  slightly  moist, reddish brown, loose to medium dense, intact, silty fine
to   medium   grained   SAND   with  minor  sub-angular  gravel  of  weathered
sandstone and rootlets: FLUVIAL.

Dry to slightly moist, reddish brown, medium dense, intact, silty fine to coarse
grained   SAND   with   occasional   angular  gravel  and  cobbles  of  strongly
cemented calcrete: FLUVIAL/PEDOGENIC.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP10A 0.20--1.10m.

4) Photo taken.

5) Ease of Excavation: Soft to medium.

6) Duration of Excavation: 15 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’21.6’’S
24d53’10.5’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 10HOLE No: TP 10HOLE No: TP 10HOLE No: TP 10



 

TP11A

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 11
Sheet 1 of 1

HOLE No: TP 11
Sheet 1 of 1

HOLE No: TP 11
Sheet 1 of 1

HOLE No: TP 11
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.20

 0.00

 0.40

 1.50

Slightly  moist,  light  reddish  brown,  very  loose  to  loose, intact, silty fine to
medium grained SAND with rootlets: FLUVIAL.

Slightly moist, reddish brown, loose, intact, silty fine to medium grained SAND
with rootlets: FLUVIAL.

Dry  to  slightly  moist, reddish brown, loose to medium dense, intact, silty fine
to medium grained SAND with minor rootlets: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) Sample taken from TP11A 0.40--1.50m.

4) Photo taken.

5) Ease of Excavation: Soft.

6) Duration of Excavation: 10 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’16.4’’S
24d53’09.4’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 11HOLE No: TP 11HOLE No: TP 11HOLE No: TP 11



 

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 12
Sheet 1 of 1

HOLE No: TP 12
Sheet 1 of 1

HOLE No: TP 12
Sheet 1 of 1

HOLE No: TP 12
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024

 0.25

 0.00

 0.40

 1.50

Dry,  light  brown,  very  loose  to  loose,  intact,  matrix  supported silty fine to
coarse   grained   SAND   with   sub-rounded  to  well-rounded  GRAVEL  and
COBBLES of quartzitic sandstone and roots: FILL/ENGINEERED.

Slightly  moist,  dark  reddish brown, loose, intact, silty fine to medium grained
SAND   with   occasional   sub-rounded  to  well-rounded  gravel  of  quartzitic
sandstone and roots: FLUVIAL.

Dry  to  slightly moist, reddish brown, loose, intact, silty fine to coarse grained
SAND  with  sub-rounded  to  well-rounded  gravel,  cobbles  and  boulders of
weathered sandstone and roots: FLUVIAL.

Scale
1:10

NOTES
1) No refusal.

2) No groundwater seepage encountered in trial pit.

3) No sample taken.

4) Photo taken.

5) Ease of Excavation: Soft.

6) Duration of Excavation: 15 Min.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

TLB

L PARFITT

L PARFITT
TP-JGA-A4.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

29-30/01/2020

12/03/2020  12:03
C\DOTPLOT\5024TP03TP13.TXT

ELEVATION :
Lat.(X) :

Long.(Y) :
33d49’10.6’’S
24d53’12.8’’E

dotPLOT 7022   PBp67D0B4   JG Afrika (Pty) Ltd

HOLE No: TP 12HOLE No: TP 12HOLE No: TP 12HOLE No: TP 12



 

KOUGA LOCAL MUNICIPALITY
HANKEY SANITATION

HOLE No: TP 13
Sheet 1 of 1

HOLE No: TP 13
Sheet 1 of 1

HOLE No: TP 13
Sheet 1 of 1

HOLE No: TP 13
Sheet 1 of 1

JOB NUMBER: 5024JOB NUMBER: 5024
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PLATE 1 & 2: Trial pit TP01 and TP02 

    

         
 
 

PLATE 3 & 4: Trial pit TP03 and TP04  
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PLATE 5 & 6: Trial pit TP05 and TP06 

    

         
 
 

PLATE 7 & 8: Trial pit TP07 and TP08  
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PLATE 9 & 10: Trial pit TP09 and TP10 

    

         
 
 

PLATE 11 & 12: Trial pit TP11 and TP12  
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PLATE 13: Trial pit TP13  
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1. Introduction 

Terratest (Pty) Ltd appointed EnviroSci (Pty) Ltd to conduct a Wetland/ Aquatic Assessment as part of the 

proposed maintenance and upgrade of the sanitation system in Hankey within the Kouga Municipality.  This 

include the assessment of the various layout and pump station alternatives against the Preferred Layout (Figure 

1, 2 & 3).  Noting that the aquatic / waterbody delineations were provided to the engineering team prior to the 

finalisation of the Preferred Layout, and discussed with the Department of Water and Sanitation, thus proposing 

a development layout that would limit the impact on the aquatic environment. 

The proponent wishes to upgrade the current system, in order to meet expected demand, which includes any 

of the ancillary structures.   

1.1 Aims and objectives 

The aim of this report is to provide an assessment of the state and function of any aquatic habitats that may be 

affected, together with an assessment of the potential issues posed by the development.  Where possible this 

report also provides means to avoid additional impacts.  This was based on a site visit conducted in winter on 5 

July 2020.  

1.2 Assumptions and Limitation 

To obtain a comprehensive understanding of the dynamics of any aquatic communities within a study site, as 

well as the status of endemic, rare or threatened species in any area, assessments should always consider 

investigations at different time scales (across seasons/years) and through replication. However, due to time 

constraints these long-term studies are not feasible and are thus mostly based on instantaneous sampling. 

Therefore, due to the scope of the work presented in this report, with a significant portion of the adjoining areas 

have already been developed, a long-term investigation of the site was not possible and as such not perceived 

as part of the Terms of Reference.  However, a concerted effort was made to assess as much of the potential 

site, as well as make use of any available literature, species distribution data (Appendix 1) and aerial 

photography, with particular focus on determining the type and importance of the aquatic systems that may be 

impacted upon by the activities.  

It should be emphasised that information, as presented in this document, only has reference to the study area 

as indicated on the accompanying maps. Therefore, this information cannot be applied to any other area without 

detailed investigation. 
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Figure 1: A regional view of the preferred layout that has limited the number of direct impacts on the aquatic 

environment 

 

Figure 2: The layout with Alternative Option 2 and 3, that would include new river crossings on the Klein River 
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Figure 3: The preferred pump station (purple line) versus the Alternative 2 that have included works in close 

proximity to the Klein River 

2. Terms of Reference 

The affected aquatic systems were assessed as follows: 

• The assessment was initiated with a review of the available information for the region and activities that 

had occurred.  This will also include review of the development in relation to any conservation plans or 

assessments known for the area, e.g. DEFF Screening Tool results, Critical Biodiversity Area maps, 

National Waterbody Inventory etc. 

• Determination of the Present Ecological State of any waterbodies incl. wetlands, estimating their 

biodiversity, conservation importance with regard ecosystem services using recognised PES / EIS 

assessment methods to determine the state, importance and sensitivity of the respective systems 

• Prepared a map demarcating the respective watercourses or wetland/s, within a 500m radius of the 

study area.  This demonstrates, from a holistic point of view the connectivity between the site and the 

surrounding regions, i.e. the hydrological zone of influence while classifying the hydrogeomorphic type 

of the respective water courses / wetlands in relation to present land-use and their current state.  The 

maps depicting demarcated waterbodies will be delineated to a scale of 1:10 000, following the 

methodology described by the DWS. 

• Buffer zones were recommended using the Macfarlane & Bredin (2017) approach to indicate any No-go 

/ Sensitive areas around any delineated aquatic zones should these be thought necessary, supported by 

any relevant legislation, e.g. any bioregional plans, conservation guidelines or best practice if still 

applicable. Attention was also paid to the presence / absence of any important habitat or species known 

to occur within the region as indicated in Appendix 1. 

• Assessed the potential impacts, based on a supplied methodology, including cumulative impacts and for 

construction (should any additional activities still be required, particularly if the construction was 

halted), operations and decommissioning phases. 

• Provide mitigations regarding observed impacts, which could negatively affect demarcated wetland or 

water course areas.   
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• Supply the client with geo-referenced GIS shape files of the wetland / riverine areas with buffers as 

required. 

3. Project Description 

It is understood that the project will consist of the following, extracted from the BID provided:  

The upgrading works will include the augmentation of the existing sewage bulk infrastructure in the residential 

areas of Hankey, Hankey Town, Old Town Hankey, and Phillipsville, by providing an additional pump station, a 

new rising main and a new waterborne gravity sewerage system for these areas. The areas to be serviced consist 

of some 449 erven. The total length of the lines will equate to approximately 11 000 m. In addition, a detention 

pond will be constructed adjacent to the pump station to deal with any sewage spillage because of major 

equipment or electrical failure. Sewage will be pumped through a UPVC (Un-plasticised Poly Vinyl Chloride-lined) 

pipeline, from the pump station, to the existing Hankey Wastewater Treatment Works (WWTW). The length of 

the rising main will be approximately 2 400 m. This rising main will have to cross the Klein River, running through 

Hankey, and the provincial surfaced road R331. An existing gravel road will also be upgraded to provide sufficient 

access to the pump station and detention pond. 

In terms of the sewer pipeline crossing the Klein River, three options are proposed (See Figure 1, 2 & 3):  

1) Preferred Option: The preferred option is to have the pipeline installed on the existing rail bridge, 

crossing the river and gravitate to the proposed pump station. The pipeline will be connected using 

stainless steel brackets to avoid corrosion and will also be installed using either stainless steel piping 

or a HDPE pipeline and coated for UV resistance and environmental conditions. Due to a constant 

grade being used to cross the river, a 200 mm diameter pipeline can be used even though this 

reduces the self-cleaning velocity of the pipeline. This is due to KLM then being able to use their 

normal sewer maintenance procedures to clean the pipeline if it gets blocked (via their sewer jetting 

equipment), compared to needing a flushing chamber as well as a macerator associated with the 

alternative option of a new open trench excavation within the river (See Option 3).  

2) Alternative Option 2: The second option is to construct a new pipe bridge across the Klein River. The 

only difference to option 1 is that construction activities will be required on the embankments of 

the Klein River to install the pipe bridge support piers. Furthermore, the construction of a support 

pier required for the pipe bridge will have a reduced impact on the riverbed as compared to the 

construction via an open trench (See Option 3). 

3) Alternative Option 3: The third option entails an open trench excavation within the river 

(conventional excavation with river diversion during construction). A more expensive construction 

method would be Horizontal Directional Drilling, which would require an excavation pit on either 

side of the river whereby a drilling rig would be used for the installation. The gravity pipe and rising 

main will be installed in a double barrel system where the two 160mm HDPE pipes would be installed 

in parallel in the same trench. 

The proposed pump station and detention pond will be situated in the centre of the Hankey residential town 

areas, on the northern embankment of the Klein River, approximately 1.7 km before the Klein River discharges 

into the Gamtoos River. The proposed location is upstream (outside) of the 1:100-year demarcated floodline, 

nested between the “Narrow Gauge” Steel Rail Bridge, and the R331 Provincial Road Bridge, crossing the Klein 

River. The approximate co-ordinates of the proposed pump station, which can also be roughly considered as 

the central point of the project site, are: Latitude: 33°50'3.38" S; Longitude: 24°52'41.75" E. 

The proposed gravity network will be constructed within the existing road reserves across the four (4) 

residential areas, with new erf connections installed to private properties in order to eradicate the septic tank 

system currently being used by residents. The rising main will run from the proposed pump station across the 

existing steel rail bridge to follow the eastern embankment of the Klein River northwards, crossing the R331 

and will continue to the existing WWTW.  In addition to gravity network and rising main crossing the Klein 

River, certain sections of the pipelines will also be installed within 32 m of the watercourse.  



H a n k e y  S a n i t a t i o n | 8 
 

4. Relevant legislation and policy 

The following is pertinent to this study: 

• Section 24 of The Constitution of the Republic of South Africa; 

• Agenda 21 – Action plan for sustainable development of the Department of Environmental Affairs and 

Tourism (DEAT) 1998; 

• National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998) inclusive of all 

amendments, as well as the NEM: Biodiversity Act; 

• National Water Act, 1998 (Act No. 36 of 1998); 

• Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983); and 

• Minerals and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002). 

• Nature and Environmental Conservation Ordinance (No. 19 of 1974) 

• National Forest Act (No. 84 of 1998) 

• National Heritage Resources Act (No. 25 of 1999) 

• Provincial Nature Conservation Ordinance (PNCO of 1974) – Protected Flora as listed in Schedule 3 and 

4 where relevant.  Any such species must be removed or relocated with the applicable permits in place, 

issued by DEDEAT 

The National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) as amended by 

Government Gazette No. 43726, Government Notice No. 1003 dated 18 September 2020 (enacted 18 October 

2020) and the Conservation of Agricultural Resources Act (CARA), 1983 (Act No. 43 of 1983) would also apply to 

this project.  

These Acts have categorised many invasive plants together with associated obligations on the land owner.  

Several listed plants were observed in several areas of the site under investigation.   

Alien Invasive Plant Species (AIS) within or adjacent the site observed included amongst others: 

• Solanum elaeagnifolium (Silver-leaf bitter 

apple) 

• Pennisetum clandestinum (Kikuyu) 

• Solanum maurtianum (Bugweed) 

• Opuntia ficus-indica (Prickly pear) 

• Argemone Mexicana (Mexican poppy) 

• Cirsium vulgare (Scotch Thistle) 

• Eucalyptus spp (Gum trees) 

• Pinus spp (Pines) 

• Acacia mearnsii (Black Wattle) 

• Acacia cyclops (Rooikrans) 

• Plantago lanceolate (Buckhorn plantain) 

• Melia azedarach (Syringa) 

• Populas x canescens (Poplar) 

• Datura stramonium (Common Thorn Apple) 

• Salix babylonica (Willow tree) 
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5. Description of the affected environment 

5.1 Climate 

The site is located within the bimodal rainfall region of South Africa, with a Mean Annual Precipitation (MAP) 

for the coastal region at ca. 350 mm per annum.  Annual average temperatures range between 8.5 and 18.3 o C, 

with frost a rare occurrence (Mucina & Rutherford, 2007). 

5.2 Geology and soils 

The site is underlain with Jurassic-Cretaceous sediments of the Uitenhage Group (Mucina & Rutherford, 2007).  

Characterised by recent alluvial deposits associated with the Gamtoos and Klein rivers, usually with a high clay 

content. 

5.3 Slope and aspect 

The region is characterised by undulating hills, interspersed with steep valleys and low ridges associated with 

the riverine valleys within the study area catchments. 

5.4 Aquatic environment 

The study area is located within the L90B Gamtoos River quaternary catchment, situated within the Southern 

Folded Mountains Ecoregion, of which the proposed works areas are located within the Klein River Valley.  

The study area does not however contain or is situated in close proximity to any known Wetland Clusters, 

International Bird Areas, National Protected Area Expansion Focus Areas and does not form part of any Strategic 

Water Resource Areas as indicated in the various National Spatial Databases housed by SANBI.   

Only riverine wetlands associated with the Gamtoos River are shown in National Wetland Inventory (NWI) 

Version 5 released by van Deventer et al. (2020) (Figure 4). This was refuted during the site visits with the exact 

extent of the riverine wetlands being shown in Figure 1, 2, 3 and 5.  

Therefore based on the information collected in the field the following riverine / wetlands units are described: 

Riverine / riparian thicket:  These areas are typical of or rather closely linked to the regional vegetation type 

found within the Klein River valley, namely Albany Alluvial Vegetation (AZa6) (Plate 1).  This Azonal vegetation 

unit, which is a Listed Threatened Ecosystems (Endangered), although heavily degraded (alien vegetation, 

grazing, illegal dumping and general clearing associated with the development in Hankey), still contains 

elements associated with this vegetation unit.  Plant species other than the Alien & Invasive Species already 

listed included the following: 

Trees & Shrubs 

• Vachelllia natalitia 

• Aloe ferox 

• Aloe speciosa 

• Grewia robusta 

• Phoenix reclinata 

• Schotia afra 

• Maytenus undata 

• Dicerothamnus rhinocerotis 

• Searsia glauca 

• Asparagus aethiopicus 

• Euclea undulata  

• Pappea capensis 

• Sarcostemma viminale 

• Sideroxylon inerme (NFA) 

• Carissa bispinosa 

Grasses: 

• Sporobolus africanus 

• Kylinga alata 

• Erogrostis capensis 

• Setaria sphacelata 

• Aristida congesta 

• Cynodon dactylon 
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• Themeda triandra • Leersia hexandra  

 

Forbs & Small Shrubs 

• Plumbago auriculata 

• Hypoxis 

haemacariilidae 

• Pelargonium spp 

• Crassula cotyledonis 

• Rhombyphllum 

rhomboiduem 

• Centella asiatica 

• Gazania linearis 

• Helichrysum nudifolium 

• Crassula capitella 

• Delosperma echinatum 

• Senecio spp. 

• Carpobrotus edulis 

 

The species listed above in BOLD (Black & Red) = Protected under the Eastern 

Cape Provincial Nature Conservation Ordinance of 1974, or National Forestry 

Act (NFA) and would have required respective permits from either DEDEAT and 

DEFF for removal if the project had proceeded with Environmental Approval 

The plant / vegetation units, which correspond to the Riverine (non-wetland) Hydrogeomorphic unit, were thus 

mostly associated with the Thornveld component of Albany Alluvial Vegetation type.  This is sub-vegetation unit, 

which are those species found mostly on the narrow floodplain areas that still remain.  However, possibly due 

to the increases in flows (urban runoff and WWTW discharge), a high number of areas along the rivers edge 

(instream areas) were colonised by wetland species / units described below. 

Riverine wetlands:  

The wetlands observed (Plate 2) were associated with the lateral seepage that occurs from the river into the 

narrow floodplain terraces and or wetlands directly within the instream areas. This has possibly resulted from 

the combined constant return flows from the WWTW and urban area, with the delineated extent shown in 

Figure 5.  This has led to any overall dominance of the instream wetlands areas by Phragmites australis and 

Typha capensis (Plate 3), which are indicators of high nutrient levels within the water column. 

The wetland areas were dominated by several plant species mostly associated with the Reed and Cyperaceae 

(Nut grass) family and included the following species: 

Cyperus textilis 

Ficinia litoralis 

Tetraria cuspidate 

Elegia spp 

Carpha spp 

Helichrysum cymosum 

Scirpus nodusis 

Eipschoenus gracilis 

Phragmites australis 
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No aquatic species of special concern were observed within  the study areas 
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Figure 4: National Wetland Inventory spatial data (van Deventer et al., 2020), for potential systems within the 

study area 

 

Plate 1:  A view of the area were the pump station and rising main will be installed facing northwards towards 
Hankey CBD, an area indicated as having Albany Alluvial Vegetation, but now cleared and heavily grazed 
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Plate 2: Riverine wetland area, where the proposed pipeline bridge or below ground pipeline (Alternative 2 & 
3) options are proposed 

 

Plate 3:  Possible eutrophication shown by the extensive Typha capensis beds and dense algal mats within the 
water column just below the current road bridge 
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Figure 5: Delineated natural wetland areas with 32m NEMA regulated area and 500m WUA regulated zone.  

Note map includes all alternatives related to the pipeline crossings. 

5.4 Present Ecological State and conservation importance (Aquatic environment) 

The PES of a river, watercourse or wetland represents the extent to which it has changed from the reference or 

near pristine condition (Category A) towards a highly impacted system where there has been an extensive loss 

of natural habit and biota, as well as ecosystem functioning (Category E). 

The PES scores have been revised for the country and based on the new models, aspects of functional 

importance as well as direct and indirect impacts have been included (DWS, 2014 and to an extent revised in 

the National Spatial Biodiversity Assessment, 2018 data, released 2019).  The new PES system also incorporates 

Ecological Importance (EI) and Ecological Sensitivity (ES) separately as opposed to Ecological Importance and 

Sensitivity (EIS) in the old model, although the new model is still heavily centred on rating rivers using broad fish, 

invertebrate, riparian vegetation and water quality indicators.  The Recommended Ecological Category (REC) is 

still contained within the new models, with the default REC being B, when little or no information is available to 

assess the system or when only one of the above-mentioned parameters are assessed or the overall PES is rated 

between a C or D.    

DWS (2014) rated the Klein River (riverine wetlands) reach of the study area as Present Ecological State = C 

(Moderately modified), while the Ecological Importance and Ecological Sensitivity was Moderate and Moderate.  

Based on the observation made in this assessment, these ratings were adjusted using the respective Index of 

Habitat Integrity (IHI) for rivers and wetlands (See Appendix) to PES = D (Largely Modified) while the EIS remains 

Moderate. 

Even though the PES is low, the Moderate Importance and Sensitivity Rating is retained as the study area system 

still forms part of an important catchment known to have bot important fish and amphibian habitat.  This 

coupled to the fact that the remaining vegetation forms part of a Listed Threatened Ecosystem, a Fish Support 
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Area under NFEPA (National Freshwater Ecosystems Priority Area – Nel et al., 2011), all forming part of the 

Maputaland Pondoland Albany Hotspot (Figure 6).  The latter due to a regions known botanical importance.  

Figure 6 also indicates that the study area falls within a Critical Biodiversity Area (Type 2) under the Eastern Cape 

Biodiversity Conservation Plan (Berliner & Desmet, 2007). 

With respect to the presence of important fish and or amphibians known to occur within the region, it is known 

that more intact upper catchment areas of the Klein River contain habitat occupied by the Endangered Hewitts 

Ghost Frog (Heleophryne hewitti) as well as the Endangered Eastern Cape Redfin (Pseudobarbus afer).  The 

presence of the fish species was confirmed in a separate assessment by this report author approximately 20km 

upstream of this site, in an area where natural instream habitat and riparian vegetation was found. 

 

Figure 6:  The results of the various conservation and regional plans in relation the proposed development 

activities 

  



H a n k e y  S a n i t a t i o n | 16 
 

6. Permit requirements 

In terms of the National Water Act, a Water Use Authorisation must obtained, with the inclusion of any activities 

within the 500m wetland regulated zone, which must include any activities within the 1:100 year floodline with 

regard Section 21 c & i water uses, (See Figure 5).  

7. Site Sensitivity 

Based then on the status of the environment several sensitive areas were identified as shown in Figure 5, the 

associated spatial data of these sensitive areas were supplied to the design team, which with the Preferred 

Alternative have managed to avoid these areas, i.e. riverine and wetland areas were rated as HIGH. 

Noted that typically a buffer is always included, which is typically determined using the Macfarlane & Bredin 

(2017) approach to determine river and wetland buffers.   

The results of the model indicated that a 22m and 30m buffer should be included around the respective systems, 

however the engineering team used the greater 32m regulated NEMA zone as a guideline to avoid the number 

of activities that may be triggered by the project.  Thus no buffers are shown only the 32m zone (Figure 5). 

  



H a n k e y  S a n i t a t i o n | 17 
 

8. Impact Assessment 

During the impact assessment a number of potential key issues identified and assessed as follows.  

• Impact 1:  Risks on the aquatic environment due to water quality impacts 

• Impact 2:  Loss of any Species of Special Concern  

• Impact 3:  Loss of aquatic riverine and wetland habitat 

• Impact 4:  Habitat fragmentation  

• Impact 5:  Increase in sedimentation 

8.1 Impact 1: Risks on the aquatic environment due to water quality impacts – direct 
construction and operational phase 

Environmental 
Impact: 
The proposed 
project could have a 
direct impact on the 
aquatic 
environment due to 
spills from the 
pipelines or should 
the emergency 
detention pond 
overflow 

Activity/Aspect & 

Impact Source:  

The impact is related 
to improvement of 
the pump station, 
thus shortening the 
time overflow needs 
to be contained 
within the pond, 
augmenting the 
current system and 
thus reduce the 
overall risks 

Proposed Mitigation: 

• Due care to prevent accidental leakage of pollutants e.g. oil, 
fuel, cement, must be an utmost priority 

• Proper solid waste disposal (e.g. bins, no littering or burning 
policy and the maintenance of ablution facilities, including 
the disposal of liquid and hazardous waste at a licensed 
waste disposal site must be included in the EMPr,  

• No re-fuelling of construction vehicles or maintenance 
activities occur proximate to the watercourse / wetland 
areas within the site 

• The proposed project would be seen as the mitigation to the 
current situation of polluted water standing for extended 
periods, i.e. longer than 24 hours or spills and leaks form the 
older systems and septic tanks. Thus this impact must be 
seen as a net benefit, with regard water quality 
improvements.  This is assuming that the facilities remain in 
proper working order, so that the 24 hour overflow holding 
capacity of the pond remains sufficient. 

Impact Significance 

Without 
Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 
Loss 

Probability Impact 
Significance 

Site 
(1) 

Long-
term (4) 

Moderate 
(4) 

Completely 
(0) 

Partly (0.5) Definite (5) 
Moderate 

(47.5) 

With 
Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 
Loss 

Probability Impact 
Significance 

Site 
(1) 

Long-
term (4) 

Minor (2) 
Completely 

(0) 
Partly (0.5) Probable (3) +Low (22.5) 

Potential to Mitigate: 
Moderate potential / easy to mitigate 

Assessment Confidence: 
Complete 
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8.2 Impact 2: Loss of any Species of Special Concern during the construction phase 

Environmental 
Impact: 
The proposed 
project could have a 
direct impact on the 
aquatic through the 
loss of potential 
species of concern, 
although no plants 
species were 
recorded in this 
assessment 

Activity/Aspect & 

Impact Source:  

The impact is related 
the potential 
disturbance of any 
aquatic habitats that 
may include any listed 
or protected species 
e.g. Fish or Frogs 

Proposed Mitigation: 

• To prevent the likelihood of any impact on potential species 

of special concern, it is recommended that the direct 

impacts on the aquatic environment be avoided, i.e. through 

the selection of the Preferred Alternative. 

• Any secondary impacts such as the selection of site camps 
and stockpiles must also be monitored by the appointed 
ECO to prevent any accidental impacts on the aquatics 
inclusive of the 32m regulated zone. 

Impact Significance 

Without 
Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 
Loss 

Probability Impact 
Significance 

Site 
(1) 

Long-
term (4) 

Moderate 
(4) 

Completely 
(0) 

Partly (0.5) Definite (5) 
Moderate 

(47.5) 

With 
Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 
Loss 

Probability Impact 
Significance 

Site 
(1) 

Long-
term (4) 

Minor (2) 
Completely 

(0) 
Partly (0.5) Probable (3) -Low (22.5) 

Potential to Mitigate: 
Moderate potential / easy to mitigate 

Assessment Confidence: 
Complete 

 

8.3 Impact 3: Loss of aquatic riverine or wetland habitat during the construction phase 

Environmental 
Impact: 
The proposed 
project could have a 
direct impact on the 
aquatic 
environment 
through physical 
disturbance 

Activity/Aspect & 

Impact Source:  

The impact is related 
the potential 
disturbance of any 
aquatic habitats that 
would result in a 
physical disturbance 
or changes to the 
hydrological 
environment.  Both 
these aspects could 
the result in site and 
or downstream 
changes to instream 
habitats 

Proposed Mitigation: 

• To prevent the likelihood of any impact it is recommended 
that the aquatic zones be avoided, i.e. through the selection 
of the Preferred Alternative 

• Any secondary impacts such as the selection of site camps 
and stockpiles must also be monitored by the appointed 
ECO to prevent any accidental impacts on the aquatics 
inclusive of the 32m regulated zone 

Impact Significance 

Without 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 

Moderate 

(4) 

Completely 

(0) 
Partly (0.5) Definite (5) 

Moderate 

(47.5) 

With 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 
Minor (2) 

Completely 

(0) 
Partly (0.5) Probable (3) -Low (22.5) 
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Potential to Mitigate: 

Moderate potential / easy to mitigate 

Assessment Confidence: 

Complete 

 

 

8.4 Impact 4: Increase in habitat fragmentation during the construction phase 

Environmental 
Impact: 
The proposed 
project could have a 
direct impact on the 
aquatic 
environment 
through physical 
disturbance which 
would result in a 
disruption in habitat 
continuity 

Activity/Aspect & 

Impact Source:  

The impact is related 
the potential 
disturbance of any 
aquatic habitats that 
would then result 
habitat 
fragmentation.  This 
would result in 
additional 
fragmentation of a 
Listed Threatened 
Ecosystems 
vegetation type, 
Critical Biodiversity 
Areas and Fish 
Support Areas 

Proposed Mitigation: 

• To prevent the likelihood of any impact it is recommended 
that the aquatic zones be avoided, i.e. through the selection 
of the Preferred Alternative 

• Any secondary impacts such as the selection of site camps 
and stockpiles must also be monitored by the appointed 
ECO to prevent any accidental impacts on the aquatics 
inclusive of the 32m regulated zone 

Impact Significance 

Without 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 

Moderate 

(4) 

Completely 

(0) 
Partly (0.5) Definite (5) 

Moderate 

(47.5) 

With 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 
Minor (2) 

Completely 

(0) 
Partly (0.5) Probable (3) -Low (22.5) 

Potential to Mitigate: 

Moderate potential / easy to mitigate 

Assessment Confidence: 

Complete 

 

8.5 Impact 5: Increase in sedimentation during the construction phase 

Environmental 
Impact: 
The proposed 
project could have a 
direct impact on the 
aquatic 
environment during 
the construction 
phase should any 
activities take place 
within the river 
beds or banks of 
the Klein River 

Activity/Aspect & 

Impact Source:  

The impact is related 
the potential 
disturbance of any 
aquatic habitats that 
could result in 
suspended silts should 
any works take place 
within the beds or 
banks of the Klein 
River 

Proposed Mitigation: 

• To prevent the likelihood of any impact it is recommended 
that the aquatic zones be avoided, i.e. through the selection 
of the Preferred Alternative 

• Any secondary impacts such as the selection of site camps 
and stockpiles must also be monitored by the appointed 
ECO to prevent any accidental impacts on the aquatics 
inclusive of the 32m regulated zone 
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Impact Significance 

Without 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 

Moderate 

(4) 

Completely 

(0) 
Partly (0.5) Definite (5) 

Moderate 

(47.5) 

With 

Mitigation: 

Extent Duration Severity Reversibility Irreplaceable 

Loss 

Probability Impact 

Significance 

Site 

(1) 

Long-

term (4) 
Minor (2) 

Completely 

(0) 
Partly (0.5) Probable (3) -Low (22.5) 

Potential to Mitigate: 

Moderate potential / easy to mitigate 

Assessment Confidence: 

Complete 

 

9. Conclusion and Recommendations 
 

Due to the locality of the pipelines and associated infrastructure within the Preferred Alternative,  the current 

state of the environment a number of impacts are anticipated but with mitigation these were rated as LOW.   

Thus no objection to the project is raised from an aquatic ecological standpoint assuming the requested 

environmental and water use permits/licenses are in place.   

It is also important the that the compilation and implementation of a Construction Environmental Management 

Programme (CEMP), provides specifications for:  

❖ Proper selection of construction camp and laydown area, that are outside of any demarcated 
aquatic zones 

❖ Rehabilitation with indigenous grasses species. (i.e. a Rehabilitation Plan) within areas that will 
be used on a temporary basis (construction camp). 

❖ Alien clearing and management within the development footprint / construction area is 
implemented. 

❖ Waste management: 
(i) to prevent accidental leakage of pollutants e.g. oil, fuel, cement,  
(ii) to identify procedures for solid waste disposal (e.g. bins, no littering or burning policy 

and the maintenance of ablution facilities, including the disposal of liquid and hazardous 
waste at a licensed waste disposal site,  

(iii) to ensure that no re-fuelling of construction vehicles or maintenance activities occur 
proximate to the non-perennial stream (drainage area) to the west of the sites; and  

❖ Employment of an Environmental Control Officer to oversee the implementation of the CEMP 
and the Record of Decision (Environmental Authorisation). 

 

The period and frequency of monitoring will most likely be stipulated by the Environmental Authorisation. 

Where this is not clearly dictated, the ECO should determine and stipulate the period and frequency of 

monitoring required in consultation with relevant stakeholders and authorities. The Resident Engineer and ECO 

must ensure that the monitoring is conducted and reported. 

The following protocols are recommended with regards to monitoring and should be read in conjunction with 

the CEMP which has already been finalised: 

• Weekly environmental internal auditing. 

• Monthly or quarterly environmental audit reports to be submitted to the relevant department. 
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• Immediate notification of transgression to the Site Manager (& Project Contractor/Engineer) and 
provision of suitable mitigation measures to rectify environmental damage. 
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11. Appendix 1:  Species Checklists 
Source SANBI ADU http://vmus.adu.org.za/index.php?database Accessed 12 July 2020 

AMPHIBIANS    

Hyperoliidae Hyperolius marmoratus Painted Reed Frog Least Concern (IUCN ver 
3.1, 2013) 

Pipidae Xenopus laevis Cape Clawed Toad Least Concern 

Pyxicephalidae Amietia delalandii Delalande's River Frog Least Concern (2017) 

Pyxicephalidae Amietia fuscigula Cape River Frog Least Concern (2017) 

Pyxicephalidae Cacosternum boettgeri Common Caco Least Concern (2013) 

Pyxicephalidae Cacosternum nanum Bronze Caco Least Concern (2013) 

Pyxicephalidae Strongylopus fasciatus Striped Stream Frog Least Concern 

Pyxicephalidae Strongylopus grayii Clicking Stream Frog Least Concern 

REPTILES 
   

Agamidae Agama aculeata aculeata Common Ground Agama Least Concern (SARCA 
2014) 

Agamidae Agama atra Southern Rock Agama Least Concern (SARCA 
2014) 

Colubridae Dispholidus typus typus Boomslang Least Concern (SARCA 
2014) 

Cordylidae Pseudocordylus 
microlepidotus 
microlepidotus 

Cape Crag Lizard Least Concern (SARCA 
2014) 

Elapidae Naja nivea Cape Cobra Least Concern (SARCA 
2014) 

Gekkonidae Afroedura nov sp. 1 (Kouga) 
  

Lacertidae Pedioplanis burchelli Burchell's Sand Lizard Least Concern (SARCA 
2014) 

Lacertidae Tropidosaura gularis Cape Mountain Lizard Least Concern (SARCA 
2014) 

Lamprophiidae Lycodonomorphus rufulus Brown Water Snake Least Concern (SARCA 
2014) 

Lamprophiidae Psammophylax rhombeatus Spotted Grass Snake Least Concern (SARCA 
2014) 

Scincidae Acontias orientalis Eastern Legless Skink Least Concern (SARCA 
2014) 

Testudinidae Chersina angulata Angulate Tortoise Least Concern (SARCA 
2014) 

Viperidae Bitis arietans arietans Puff Adder Least Concern (SARCA 
2014) 

LEPIDOPTERA 
   

HESPERIIDAE Spialia sataspes Boland sandman Least Concern (SABCA 
2013) 

LYCAENIDAE Aloeides aranda Aranda copper Least Concern (SABCA 
2013) 

LYCAENIDAE Aloeides damarensis 
damarensis 

Damara copper Least Concern (SABCA 
2013) 

LYCAENIDAE Aloeides depicta Depicta copper Least Concern (SABCA 
2013) 

LYCAENIDAE Aloeides juana Juana copper Least Concern (SABCA 
2013) 

http://vmus.adu.org.za/index.php?database
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LYCAENIDAE Aloeides pallida liversidgei Giant copper Least Concern (SABCA 
2013) 

LYCAENIDAE Cacyreus marshalli Common geranium 
bronze 

Least Concern (SABCA 
2013) 

LYCAENIDAE Capys alpheus alpheus Orange banded protea Least Concern (SABCA 
2013) 

LYCAENIDAE Chrysoritis beulah Beulah's opal Least Concern (SABCA 
2013) 

LYCAENIDAE Chrysoritis chrysaor Burnished opal Least Concern (SABCA 
2013) 

LYCAENIDAE Chrysoritis zeuxo cottrelli Cottrell's daisy copper Least Concern (SABCA 
2013) 

LYCAENIDAE Lachnocnema durbani D'Urban's woolly legs Least Concern (SABCA 
2013) 

LYCAENIDAE Lampides boeticus Pea blue Least Concern (SABCA 
2013) 

LYCAENIDAE Lepidochrysops sp. 
  

LYCAENIDAE Lepidochrysops ketsi ketsi Ketsi blue Least Concern (SABCA 
2013) 

LYCAENIDAE Lepidochrysops patricia Patricia blue Least Concern (SABCA 
2013) 

LYCAENIDAE Lepidochrysops poseidon Baviaanskloof blue Least Concern (SABCA 
2013) 

LYCAENIDAE Lepidochrysops robertsoni Robertson's blue Least Concern (SABCA 
2013) 

LYCAENIDAE Lepidochrysops variabilis Variable blue Least Concern (SABCA 
2013) 

LYCAENIDAE Leptomyrina lara Cape black-eye Least Concern (SABCA 
2013) 

LYCAENIDAE Tarucus thespis Vivid dotted blue Least Concern (SABCA 
2013) 

LYCAENIDAE Thestor murrayi Murray's skolly Least Concern (SABCA 
2013) 

LYCAENIDAE Trimenia argyroplaga 
argyroplaga 

Large silver-spotted 
copper 

Least Concern (SABCA 
2013) 

NYMPHALIDAE Acraea neobule neobule Wandering donkey 
acraea 

Least Concern (SABCA 
2013) 

NYMPHALIDAE Aeropetes tulbaghia Table mountain beauty Least Concern (SABCA 
2013) 

NYMPHALIDAE Charaxes pelias Protea charaxes Least Concern (SABCA 
2013) 

NYMPHALIDAE Danaus chrysippus orientis African monarch, Plain 
tiger 

Least Concern (SABCA 
2013) 

NYMPHALIDAE Hypolimnas misippus Common diadem Least Concern (SABCA 
2013) 

NYMPHALIDAE Junonia hierta cebrene Yellow pansy Least Concern (SABCA 
2013) 

NYMPHALIDAE Pardopsis punctatissima Polka dot Least Concern (SABCA 
2013) 

NYMPHALIDAE Precis archesia archesia Garden commodore Least Concern (SABCA 
2013) 

NYMPHALIDAE Precis octavia sesamus Gaudy Commodore Least Concern (SABCA 
2013) 
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NYMPHALIDAE Pseudonympha magus Silver-bottom brown Least Concern (SABCA 
2013) 

NYMPHALIDAE Pseudonympha trimenii 
ruthae 

Trimen's brown Least Concern (SABCA 
2013) 

NYMPHALIDAE Stygionympha vigilans Western hillside brown Least Concern (SABCA 
2013) 

NYMPHALIDAE Stygionympha wichgrafi 
williami 

Wichgraf's hillside brown Least Concern (SABCA 
2013) 

NYMPHALIDAE Vanessa cardui Painted lady Least Concern (SABCA 
2013) 

PAPILIONIDAE Papilio demodocus 
demodocus 

Citrus swallowtail Least Concern (SABCA 
2013) 

PIERIDAE Belenois aurota Brown-veined white Least Concern (SABCA 
2013) 

PIERIDAE Pontia helice helice Common meadow white Least Concern (SABCA 
2013) 

PIERIDAE Teracolus eris eris Banded gold tip Least Concern (SABCA 
2013) 

AVES (BIRDS) 
   

Common_group Common_species Genus Species 

Apalis Bar-throated Apalis thoracica 

Apalis Yellow-breasted Apalis flavida 

Barbet Acacia Pied Tricholaema leucomelas 

Barbet Black-collared Lybius torquatus 

Batis Cape Batis capensis 

Bishop Southern Red Euplectes orix 

Bokmakierie Bokmakierie Telophorus zeylonus 

Boubou Southern Laniarius ferrugineus 

Brownbul Terrestrial Phyllastrephus terrestris 

Bulbul Cape Pycnonotus capensis 

Bunting Cinnamon-breasted Emberiza tahapisi 

Bunting Golden-breasted Emberiza flaviventris 

Bush-shrike Olive Telophorus olivaceus 

Buzzard Jackal Buteo rufofuscus 

Buzzard Steppe Buteo vulpinus 

Camaroptera Green-backed Camaroptera brachyura 

Canary Brimstone Crithagra sulphuratus 

Canary Cape Serinus canicollis 

Canary Forest Crithagra scotops 

Canary Yellow-fronted Crithagra mozambicus 

Chat Anteating Myrmecocichla formicivora 

Chat Familiar Cercomela familiaris 

Cisticola Grey-backed Cisticola subruficapilla 

Cisticola Lazy Cisticola aberrans 

Cisticola Levaillant's Cisticola tinniens 

Cisticola Zitting Cisticola juncidis 

Coot Red-knobbed Fulica cristata 

Cormorant Reed Phalacrocorax africanus 

Cormorant White-breasted Phalacrocorax carbo 
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Coucal Burchell's Centropus burchellii 

Crane Blue Anthropoides paradiseus 

Crested-flycatcher Blue-mantled Trochocercus cyanomelas 

Crow Cape Corvus capensis 

Crow Pied Corvus albus 

Cuckoo Black Cuculus clamosus 

Cuckoo Klaas's Chrysococcyx klaas 

Cuckoo Red-chested Cuculus solitarius 

Cuckoo-shrike Black Campephaga flava 

Cuckoo-shrike Grey Coracina caesia 

Dove Laughing Streptopelia senegalensis 

Dove Lemon Aplopelia larvata 

Dove Red-eyed Streptopelia semitorquata 

Dove Tambourine Turtur tympanistria 

Drongo Fork-tailed Dicrurus adsimilis 

Duck African Black Anas sparsa 

Duck Yellow-billed Anas undulata 

Eagle African Crowned Stephanoaetus coronatus 

Eagle Martial Polemaetus bellicosus 

Eagle Verreaux's Aquila verreauxii 

Eagle-owl Spotted Bubo africanus 

Egret Cattle Bubulcus ibis 

Firefinch African Lagonosticta rubricata 

Fiscal Common (Southern) Lanius collaris 

Fish-eagle African Haliaeetus vocifer 

Flycatcher African Dusky Muscicapa adusta 

Flycatcher Fiscal Sigelus silens 

Flycatcher Spotted Muscicapa striata 

Goose Egyptian Alopochen aegyptiacus 

Goose Spur-winged Plectropterus gambensis 

Goshawk African Accipiter tachiro 

Goshawk Southern Pale Chanting Melierax canorus 

Grassbird Cape Sphenoeacus afer 

Grebe Little Tachybaptus ruficollis 

Greenbul Sombre Andropadus importunus 

Guineafowl Helmeted Numida meleagris 

Gull Kelp Larus dominicanus 

Harrier Black Circus maurus 

Harrier-Hawk African Polyboroides typus 

Heron Black-headed Ardea melanocephala 

Heron Grey Ardea cinerea 

Honeyguide Greater Indicator indicator 

Honeyguide Lesser Indicator minor 

Honeyguide Scaly-throated Indicator variegatus 

Hoopoe African Upupa africana 

Hornbill Crowned Tockus alboterminatus 

Ibis African Sacred Threskiornis aethiopicus 
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Ibis Hadeda Bostrychia hagedash 

Indigobird Dusky Vidua funerea 

Kestrel Rock Falco rupicolus 

Kingfisher Brown-hooded Halcyon albiventris 

Kingfisher Half-collared Alcedo semitorquata 

Kingfisher Malachite Alcedo cristata 

Kingfisher Pied Ceryle rudis 

Kite Black-shouldered Elanus caeruleus 

Kite Yellow-billed Milvus aegyptius 

Lapwing Blacksmith Vanellus armatus 

Lapwing Crowned Vanellus coronatus 

Lark Red-capped Calandrella cinerea 

Longclaw Cape Macronyx capensis 

Marsh-harrier African Circus ranivorus 

Martin Brown-throated Riparia paludicola 

Martin Rock Hirundo fuligula 

Masked-weaver Southern Ploceus velatus 

Moorhen Common Gallinula chloropus 

Mousebird Red-faced Urocolius indicus 

Mousebird Speckled Colius striatus 

Neddicky Neddicky Cisticola fulvicapilla 

Olive-pigeon African Columba arquatrix 

Oriole Black-headed Oriolus larvatus 

Palm-swift African Cypsiurus parvus 

Paradise-flycatcher African Terpsiphone viridis 

Pigeon Speckled Columba guinea 

Plover Three-banded Charadrius tricollaris 

Prinia Karoo Prinia maculosa 

Puffback Black-backed Dryoscopus cubla 

Quelea Red-billed Quelea quelea 

Raven White-necked Corvus albicollis 

Robin-chat Cape Cossypha caffra 

Rock-thrush Cape Monticola rupestris 

Rush-warbler Little Bradypterus baboecala 

Saw-wing Black (Southern race) Psalidoprocne holomelaena 

Scrub-robin Brown Cercotrichas signata 

Scrub-robin White-browed Cercotrichas leucophrys 

Seedeater Streaky-headed Crithagra gularis 

Sparrow Cape Passer melanurus 

Sparrow House Passer domesticus 

Sparrow Southern Grey-headed Passer diffusus 

Sparrowhawk Black Accipiter melanoleucus 

Sparrowhawk Little Accipiter minullus 

Spoonbill African Platalea alba 

Spurfowl Red-necked Pternistis afer 

Starling Black-bellied Lamprotornis corruscus 

Starling Cape Glossy Lamprotornis nitens 
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Starling Common Sturnus vulgaris 

Starling Pied Spreo bicolor 

Starling Red-winged Onychognathus morio 

Stilt Black-winged Himantopus himantopus 

Stonechat African Saxicola torquatus 

Stork White Ciconia ciconia 

Sugarbird Cape Promerops cafer 

Sunbird Amethyst Chalcomitra amethystina 

Sunbird Collared Hedydipna collaris 

Sunbird Greater Double-collared Cinnyris afer 

Sunbird Grey Cyanomitra veroxii 

Sunbird Malachite Nectarinia famosa 

Sunbird Orange-breasted Anthobaphes violacea 

Sunbird Southern Double-collared Cinnyris chalybeus 

Swallow Barn Hirundo rustica 

Swallow Greater Striped Hirundo cucullata 

Swallow Lesser Striped Hirundo abyssinica 

Swallow White-throated Hirundo albigularis 

Swamp-warbler Lesser Acrocephalus gracilirostris 

Swift Alpine Tachymarptis melba 

Swift Horus Apus horus 

Swift Little Apus affinis 

Swift White-rumped Apus caffer 

Tchagra Southern Tchagra tchagra 

Teal Cape Anas capensis 

Thrush Olive Turdus olivaceus 

Tinkerbird Red-fronted Pogoniulus pusillus 

Tit-babbler Chestnut-vented Parisoma subcaeruleum 

Trogon Narina Apaloderma narina 

Turaco Knysna Tauraco corythaix 

Turtle-dove Cape Streptopelia capicola 

Wagtail Cape Motacilla capensis 

Warbler Knysna Bradypterus sylvaticus 

Warbler Victorin's Cryptillas victorini 

Waxbill Common Estrilda astrild 

Waxbill Swee Coccopygia melanotis 

Weaver Cape Ploceus capensis 

Weaver Dark-backed Ploceus bicolor 

Weaver Spectacled Ploceus ocularis 

Weaver Thick-billed Amblyospiza albifrons 

Weaver Village Ploceus cucullatus 

White-eye Cape Zosterops virens 

Whydah Pin-tailed Vidua macroura 

Wood-dove Emerald-spotted Turtur chalcospilos 

Wood-hoopoe Green Phoeniculus purpureus 

Woodland-warbler Yellow-throated Phylloscopus ruficapilla 

Woodpecker Cardinal Dendropicos fuscescens 
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Woodpecker Knysna Campethera notata 

Woodpecker Olive Dendropicos griseocephalus 
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PROJECT INFORMATION 

 

Eastern Cape Heritage Consultants cc has been appointed by Terratest (Pty) Ltd to conduct a  

Phase 1 Archaeological Impact Assessment (AIA) for the proposed maintenance and upgrade 

of the sanitation system in Hankey within the Kouga Local Municipality, Eastern Cape 

Province. 

 

The upgrading works will include the augmentation of the existing sewage bulk infrastructure 

in the residential areas of Hankey, Hankey Town, Old Town Hankey, and Phillipsville, by 

providing an additional pump station, a new rising main and a new waterborne gravity 

sewerage system for these areas. The areas to be serviced consist of some 449 erven. The total 

length of the lines will equate to approximately 11 000 m. In addition, a detention pond will be 

constructed adjacent to the pump station to deal with any sewage spillage because of major 

equipment or electrical failure. Sewage will be pumped through a UPVC (Un-plasticised Poly 

Vinyl Chloride-lined) pipeline, from the pump station, to the existing Hankey Wastewater 

Treatment Works (WWTW). The length of the rising main will be approximately 2 400 m. 

This rising main will have to cross the Klein River, running through Hankey, and the 

provincial surfaced road R331. An existing gravel road will also be upgraded to provide 

sufficient access to the pump station and detention pond. 

 

In terms of the sewer pipeline crossing the Klein River, three options are proposed:  

1) Preferred Option: The preferred option is to have the pipeline installed on the existing 

rail bridge, crossing the river and gravitate to the proposed pump station. The pipeline 

will be connected using stainless steel brackets to avoid corrosion and will also be 

installed using either stainless steel piping or a HDPE pipeline and coated for UV 

resistance and environmental conditions.  

2) Alternative Option 2: The second option is to construct a new pipe bridge across the 

Klein River. The only difference to option 1 is that construction activities will be 

required on the embankments of the Klein River to install the pipe bridge support piers. 

Furthermore, the construction of a support pier required for the pipe bridge will have a 

reduced impact on the riverbed as compared to the construction via an open trench (See 

Option 3). 

3) Alternative Option 3: The third option entails an open trench excavation within the 

river (conventional excavation with river diversion during construction). A more 

expensive construction method would be Horizontal Directional Drilling, which would 

require an excavation pit on either side of the river whereby a drilling rig would be used 

for the installation. The gravity pipe and rising main will be installed in a double barrel 

system where the two 160mm HDPE pipes would be installed in parallel in the same 

trench. 

It is anticipated that the Preferred Option and Option 2 will have a reduced impact on 

the Klein River, including the riverbed, during construction, as compared to the open 

trench in the river associated with Option 3. 
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Proponent 

 

Kouga Local Municipality 

 

Consultant 

 

Terratest (Pty) Ltd 

P.O Box 27308 

Greenacres 

Port Elizabeth, 6057  

Tel: 041 390 8730  

Contact person: Ms. Kim Brent 

Email: brentk@terratest.co.za 

 

Purpose of the study  

 

The purpose of the study was to conduct a Phase 1 Archaeological Impact Assessment (AIA) for 

for the proposed maintenance and upgrade of the sanitation system in Hankey within the 

Kouga Local Municipality, Eastern Cape Province, to describe and evaluate; 

 

• the importance of possible archaeological sites, features and materials,  

• the potential impact of the development on these resources and,  

• to propose recommendations to minimize possible damage to these resources. 
 

Site and Location 
 

The area for the proposed maintenance and upgrade of the sanitation system in Hankey is 

located within the 1:50 000 topographic reference map 3324DD Hankey (Map 1). The proposed 

activities will take place in Hankey within the Kouga Local Municipality of the Eastern Cape 

Province (Map 2). The area is covered by dense grass and vegetation in places and the location for 

the proposed pump station and detention pond has been disturbed in the past by illegal dumping 

and a gravel access road (Figure 1). The proposed pump station and detention pond will be situated 

in the centre of the Hankey residential town areas, on the northern embankment of the Klein River, 

approximately 1,7 km before the Klein River discharges into the Gamtoos River. A general GPS 

reading for the proposed pump station and detention pond is: 33.50.135S, 24.52.830E. The 

rising main will cross the Klein River, running through Hankey and the provincial surfaced 

road R331 and will continue to the existing Hankey WWTW mostly along the existing road 

alignment. 

 

Relevant Archaeological and Historical Assessments  

 

Binneman, J. 2006. A letter of recommendation (with conditions) for the exemption of a full 

phase 1 archaeological heritage impact assessment for the proposed Hankey sewer pipeline, 

Hankey, Eastern Cape Province. Prepared for Public Process Consultants. Port Elizabeth. 

Albany Museum. Grahamstown.  

Binneman, J. 2007. A letter of recommendation (with conditions) for the exemption of a full 

phase 1 archaeological heritage impact assessment for the proposed Hankey Golf Estate 

Development on Erf 1435, Hankey, Kouga Local Municipality, Eastern Cape Province. 

Prepared for Eco Solutions Environmental Consultants cc. Port Elizabeth. Eastern Cape 

Heritage Consultants cc. Jeffreys Bay. 

Binneman, J. 2008. A phase 1 archaeological heritage impact assessment for the proposed 

Sarah Bartmann project, Hankey, Kouga Local Municipality, Eastern Cape Province. 

Prepared for the Wilderness Foundation. Port Elizabeth. Eastern Cape Heritage Consultants 

cc. Jeffreys Bay. 
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Binneman, J. 2010. A phase 1 archaeological heritage impact assessment for the proposed 

residential and mixed-use development on Erf 17 and Erf 1480, Weston residential area 

Hankey, Kouga Local Municipality, Eastern Cape Province. Prepared for Public Process 

Consultants. Port Elizabeth. Eastern Cape Heritage Consultants cc. Jeffreys Bay. 

Binneman, J. 2010. A letter of recommendation (with conditions) for the exemption of a full 

phase 1 archaeological heritage impact assessment for the proposed construction of the 

Waste Water Treatment Works at the Weston residential area, Hankey, Kouga Local 

Municipality, Eastern Cape Province. Prepared for Public Process Consultants. Port 

Elizabeth. Eastern Cape Heritage Consultants cc. Jeffreys Bay. 

Binneman, J. 2015. A letter of recommendation (with conditions) for the exemption of a full 

phase 1 archaeological heritage impact assessment for the proposed residential 

development on Erven 17, 245 and 250 at Hankey, Kouga Local Municipality, Eastern 

Cape Province. Prepared for Engineering Advice & Services (Pty) Ltd. Port Elizabeth. 

Eastern Cape Heritage Consultants cc. Jeffreys Bay. 

Logie, B. A historical report on Hankey, for the proposed Sarah Bartmann project in Kouga 

Municipality, Eastern Cape Province. 

 

ARCHAEOLOGICAL INVESTIGATION 

 

Methodology and results 

 

Google aerial images as well as previous heritage reports related to the study area were studied 

prior to the investigation. The investigation was conducted on foot by an archaeologist. GPS 

readings were taken with a Garmin and all important features were digitally recorded. The 

archaeological visibility was poor due to the dense grass and other vegetation at the proposed river 

crossings and certain sections of the pipeline route. No archaeological sites/materials were 

observed in the access road or other disturbed areas at the location of the pump station and 

detention pond or along the pipeline route from the proposed pump station to the Hankey WWTW. 

In general, the area for the proposed development appears to be of low archaeological sensitivity 

and it is unlikely that any archaeological remains of any significance will be found in situ or 

exposed during the development. From an archaeological perspective the development may 

proceed as planned. 

 

Although there are no graves or historical buildings on the proposed site for the new pump 

station and detention pond the proposed maintenance and upgrade activities will take place in 

close proximity to a historical church and other historical features such as houses older than 60 

years, a “Narrow Gauge” Steel Rail Bridge, the Philip Graves, the Victoria tree and the Sarah 

Baartman Centre of Remembrance that is in the process of being developed (see Map 7). The 

Sarah Baartman grave site (that forms part of the Centre) is a declared National Heritage Site. 

There will also be a direct impact on the “Narrow Gauge” Steel Railway Bridge if the preferred 

option for sewer pipeline crossing the Klein River is selected. This feature as well as other 

features in the proximity of the proposed pump station, detention pond and river crossings must 

be assessed by a historian and a permit application should be submitted to the Eastern Cape 

Provincial Heritage Resources Authority (ECPHRA) in terms of Section 34 of the National 

Heritage Resources Act, No. 25 of 1999, if the alteration to the historical bridge remains the 

preferred option.   
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Figure 1. General views of the proposed preferred and alternative locations of the new pump 

station and detention pond as well as the access road that forms part of the upgrading of the 

Hankey Sanitation System within the Kouga Local Municipality of the Eastern Cape Province. 

Proposed access route bottom left picture. 
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Figure 2. General views of the preferred option for the sewer pipeline crossing the Klein River 

(top picture) and alternative options 2 and 3 that forms part of the upgrading of the Hankey 

Sanitation System within the Kouga Local Municipality of the Eastern Cape Province. 
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Figure 3. General views of the proposed sewer pipeline route from the pump station to the 

Hankey WWTW that forms part of the upgrading of the Hankey Sanitation System within the 

Kouga Local Municipality of the Eastern Cape Province. 
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Figure 4. General views of some of the historical features in close proximity to the proposed pump 

station, detention pond and river crossings that forms part of the Hankey Sanitation System, 

within the Kouga Local Municipality of the Eastern Cape Province. The “Narrow Gauge” Steel 

Rail bridge top and middle left pictures. Hankey Congregational Church middle right and 

bottom left pictures and the Philip graves with the Victoria tree indicated by the red arrow 

bottom right picture. 
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DISCUSSION AND CONDITIONS 

 

No archaeological sites/materials were observed during the investigation of the proposed areas 

for the maintenance and upgrade of the Hankey Sanitation System. Although it is unlikely that 

archaeological remains will be found in situ, there is always a possibility that human remains 

and/or other archaeological and historical material may be uncovered during the development. 

Should such material be exposed then work must cease in the immediate area and it must be 

reported to the Albany Museum (Tel: 046 622 2312) or to the Eastern Cape Provincial Heritage 

Resources Authority (Tel: 043 745 0888), so that a systematic and professional investigation 

can be undertaken. Sufficient time should be allowed to remove/collect such material (See 

Appendix B for a list of possible archaeological sites that maybe found in the area). The 

developer must finance the costs should additional investigations be required. 

 

A historian must be appointed to assess the impact of the development on historical heritage 

resources within the proximity of the proposed pump station, detention pond and river 

crossings and a permit application should be submitted to ECPHRA if there will be any direct 

impact on the “Narrow Gauge” Steel Rail Bridge.   

 

LETTER OF RECOMMENDATION 

 

It is recommended that the proposed upgrading of the Hankey Sanitation System within the 

Kouga Local Municipality of the Eastern Cape Province is exempted from a full Phase 1 

Archaeological Heritage Impact Assessment. The proposed area for development appears to be 

of low archaeological sensitivity and it is therefore unlikely that any significant archaeological 

heritage remains will be found on the property. The proposed development may proceed as 

planned. 

 

Note: This letter of recommendation only exempts the proposed development from a full Phase 

1 Archaeological Heritage Impact Assessment, but not for other heritage impact assessments. It 

must also be clear that this letter of recommendation for exemption of a full Phase 1 

archaeological heritage impact assessment will be assessed by the relevant heritage resources 

authority. The final decision rests with the heritage resources authority, which should give a 

permit or a formal letter of permission for the destruction of any cultural sites. 

 

The National Heritage Resources Act (Act No. 25 of 1999, section 35) (see Appendix A) 

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, living heritage, historical settlements, 

landscapes, geological sites, palaeontological sites and objects. 

 

GENERAL REMARKS AND CONDITIONS 

 

It must be emphasized that this letter of recommendation for the exemption of a full Phase 1 

archaeological heritage impact assessment is based on the visibility of archaeological 

sites/material and may not therefore, reflect the true state of affairs. Sites and material may be 

covered by soil and vegetation and will only be located once this has been removed. In the 

unlikely event of such finds being uncovered, (during any phase of construction work), it must 

be reported to the archaeologist at the Albany Museum in Makhanda (Grahamstown) (Tel: 046 622 

2312) or to the Eastern Cape Provincial Heritage Resources Authority (Tel.: 043 745 0888) 

immediately. The developer must finance the costs should additional studies be required as 

outlined above. The onus is also on the developer to ensure that this agreement is honoured in 
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accordance with the National Heritage Act No. 25 of 1999. The consultant is responsible to 

forward this report to the relevant Heritage Authority for assessment, unless alternative 

arrangements have been made with the specialist to submit the report. 

 

 

APPENDIX A: brief legislative requirements  
 

Parts of sections 34, 35(4), 36(3) and 38(1) (8) of the National Heritage Resources Act, No. 25 

of 1999 apply: 

 

Structures 

 

34  (1) No person may alter or demolish any structure or part of a structure which is older  

     than 60 years without a permit issued by the relevant provincial heritage resources   

    authority. 
 

Archaeology, palaeontology and meteorites 
 

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

authority— 
 

(a) destroy, damage, excavate, alter, 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. 
 

Burial grounds and graves 
 

36. (3) (a) No person may, without a permit issued by SAHRA or a provincial heritage 

resources authority— 
 

(a) destroy, damage, alter, exhume or remove from its original position or otherwise disturb 

the grave of a victim of conflict, or any burial ground or part thereof which contains such 

graves; 

(b) destroy, damage, alter, exhume, remove from its original position or otherwise disturb any 

grave or burial ground older than 60 years which is situated outside a formal cemetery 

administered by a local authority; or 

(c) bring onto or use at a burial ground or grave referred to in paragraph (a) or (b) any 

excavation equipment, or any equipment which assists in the detection or recovery of 

metals. 
 

Heritage resources management 
 

38. (1) Subject to the provisions of subsections (7), (8) and (9), any person who intends to 

undertake a development categorized as – 
 

(a) the construction of a road, wall, powerline, pipeline, canal or other similar form of linear 

development or barrier exceeding 300m in length; 

(b) the construction of a bridge or similar structure exceeding 50m in length; 

(c) any development or other activity which will change the character of the site – 

(i)   exceeding 5000m2 in extent, or 

(ii)  involving three or more erven or subdivisions thereof; or 
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(iii) involving three or more erven or divisions thereof which have been    

      consolidated within the past five years; or 

(iv) the costs of which will exceed a sum set in terms of regulations by SAHRA, or a 

provincial resources authority; 

 

(d)  the re-zoning of a site exceeding 10 000m2 in extent; or  

(e) any other category of development provided for in regulations by SAHRA or a provincial 

heritage resources authority, must as the very earliest stages of initiating such a 

development, notify the responsible heritage resources authority and furnish it with details 

regarding the location, nature and extent of the proposed development. 

 

 

APPENDIX B: IDENTIFICATION OF ARCHAEOLOGICAL FEATURES AND 

MATERIAL FROM INLAND AREAS: guidelines and procedures for developers  

 

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 or in ceramic pots. Developers are requested to be on 

the alert for these features and remains.  

 

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 shell 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. 

 

Fossil bone  

 

All concentrations of bones, whether fossilized or not, should be reported. 

 

 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.  

 

Stone features and platforms 
 

These occur in different forms and sizes, but easily identifiable. The most common are an 

accumulation of roughly circular fire cracked stones tightly spaced and filled in with charcoal. 

They are usually 1-2metres in diameter and may represent cooking platforms. Others may 

resemble circular single row cobble stone markers. These occur in different sizes and may be 

the remains of wind breaks or cooking shelters. 

 

Large stone cairns 
  
The most common cairns consist of large piles of stones of different sizes and heights are 

known as isisivane. They are usually near river and mountain crossings. Their purpose and 
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meaning are not fully understood however, some are thought to represent burial cairns while 

others may have symbolic value. 

 

Historical artefacts or features  

 

These are easy to identify and include foundations of buildings or other construction features 

and items from domestic and military activities.  
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Map 1. 1:50 000 Topographic maps indicating the approximate location of the proposed 

upgrading and maintenance of the Hankey Sanitation System within the Kouga Local 

Municipality of the Eastern Cape Province. 
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Map 2. Aerial views of the location of the proposed site for the the construction of the pump 

station and detention pond that forms part of the upgrade and maintenance of the Hankey 

Sanitation System. 
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Map 3. Aerial views of the location and layout of the proposed sites for the the construction of the 

pump station and detention pond that forms part of the upgrade and maintenance of the Hankey 

Sanitation System. The preferred option is indicated by the purple square and the alternative 

option by the yellow square. The preferred access route is indicated by the white dotted lines and 

the alternative option by the brown lines. (Map courtesy of Terratest (Pty) Ltd.) 

 

 

 
 

Map 4. Aerial view of the preferred layout for the upgrade and maintenance of the Hankey 

Sanitation System. The study area is indicated in red (Map courtesy of Terratest (Pty) Ltd.) 



 15 

 

 
Map 5. Aerial view of the alternative layout for the upgrade and maintenance of the Hankey 

Sanitation System. The study area is indicated in red (Map courtesy of Terratest (Pty) Ltd.) 

 

 

 

Map 6. Aerial view of the location of the preferred option of the sewer pipeline crossing the Klein 

River by installing the pipeline on the existing “Narrow Gauge” Steel Rail Bridge indicated in 

yellow. The pipeline is indicated by the light brown lines. The access road is indicated by the dark 

brown lines (also see Map 3) and the pump station and detention pond by the white squares. 

 

 



 16 

 

 

 

Map 7. Aerial views of the location of alternative option 2 (red line) and alternative option 3 

(yellow line) for the sewer pipeline crossing the Klein River  

 

 

Map 8. Aerial views of some of the historical features in close proximity to the pump station, 

detention pond and river crossings that forms part of the proposed Hankey Sanitation System. 

The proposed pump station area is indicated by the white square. Place mark “A” indicates the 

Congregational Church, place mark “B” and the yellow lines indicate the “Narrow Gauge” Steel 

Rail Bridge, place mark “C” indicates the “Victoria tree” and place mark “D” indicates the 

Philip Graves.  
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Declaration of Independence  

I, Elize Butler, declare that – 

General declaration: 

• I act as the independent palaeontological specialist in this application 

• I will perform the work relating to the application in an objective manner, even if 

this results in views and findings that are not favorable to the applicant 

• I declare that there are no circumstances that may compromise my objectivity in 

performing such work; 

• I have expertise in conducting palaeontological impact assessments, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the 

proposed activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 

• I will take into account, to the extent possible, the matters listed in section 38 of the 

NHRA when preparing the application and any report relating to the application;  

• I have no, and will not engage in, conflicting interests in the undertaking of the 

activity; 

• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of 

influencing - any decision to be taken with respect to the application by the 

competent authority; and - the objectivity of any report, plan or document to be 

prepared by myself for submission to the competent authority; 

• I will ensure that information containing all relevant facts in respect of the 

application is distributed or made available to interested and affected parties and 

the public and that participation by interested and affected parties is facilitated in 

such a manner that all interested and affected parties will be provided with a 

reasonable opportunity to participate and to provide comments on documents that 

are produced to support the application; 

• I will provide the competent authority with access to all information at my disposal 

regarding the application, whether such information is favorable to the applicant or 

not 

• All the particulars furnished by me in this form are true and correct;  

• I will perform all other obligations as expected a palaeontological specialist in terms 

of the Act and the constitutions of my affiliated professional bodies; and 

• I realize that a false declaration is an offense in terms of regulation 71 of the 

Regulations and is punishable in terms of section 24F of the NEMA.  

 

Disclosure of Vested Interest  

I do not have and will not have any vested interest (either business, financial, personal or other) 

in the proposed activity proceeding other than remuneration for work performed in terms of the 

Regulations. 
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PALAEONTOLOGICAL CONSULTANT:  Banzai Environmental (Pty) Ltd 

CONTACT PERSON:     Elize Butler 

       Tel: +27 844478759 

Email: elizebutler002@gmail.com 

SIGNATURE:   
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The heritage impact assessment report has been compiled considering the National 

Environmental Management Act 1998 (NEMA) and Environmental Impact Regulations 2014 as 

amended, requirements for specialist reports, Appendix 6, as indicated in the table below. 

Table 1: NEMA Table 

Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

1.(1) (a) (i) Details of the specialist who prepared the report 

Page ii and Section 2 

of Report – Contact 

details and company 

and Appendix A 

- 

(ii) The expertise of that person to compile a specialist 

report including a curriculum vita 

Section 2 – refer to 

Appendix A 

- 

(b) A declaration that the person is independent in a form 

as may be specified by the competent authority 
Page ii of the report 

- 

(c) An indication of the scope of, and the purpose for 

which, the report was prepared 
Section 4 – Objective 

- 

(cA) An indication of the quality and age of base data 

used for the specialist report 

Section 5 – 

Geological and 

Palaeontological 

history 

- 

(cB) a description of existing impacts on the site, 

cumulative impacts of the proposed development 

and levels of acceptable change; 

Section 10 

- 

(d) The duration, date and season of the site 

investigation and the relevance of the season to the 

outcome of the assessment 

Section 1 and 11 

 

(e) a description of the methodology adopted in 

preparing the report or carrying out the specialised 

process inclusive of equipment and modelling used 

Section 7 Approach 

and Methodology 

- 

(f) details of an assessment of the specific identified 

sensitivity of the site related to the proposed activity 

or activities and its associated structures and 

infrastructure, inclusive of a site plan identifying site 

alternatives; Section 1 and 11 

 

(g) An identification of any areas to be avoided, including 

buffers 

None 

Section 1 and 11 

 

(h) A map superimposing the activity including the 

associated structures and infrastructure on the 

Section 5 – 

Geological and 
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Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

environmental sensitivities of the site including areas 

to be avoided, including buffers; 

Palaeontological 

history 

(i) A description of any assumptions made and any 

uncertainties or gaps in knowledge;  

Section 7.1 – 

Assumptions and 

Limitation 

- 

(j) A description of the findings and potential implications 

of such findings on the impact of the proposed 

activity, including identified alternatives, on the 

environment 

Section 1 and 11 

 

(k) Any mitigation measures for inclusion in the EMPr Section 1 and 11  

(l) Any conditions for inclusion in the environmental 

authorisation Section 12  

 

(m) Any monitoring requirements for inclusion in the 

EMPr or environmental authorisation Section 12 

 

(n)(i) A reasoned opinion as to whether the proposed 

activity, activities or portions thereof should be 

authorised and Section 1 and 11 

 

(n)(iA) A reasoned opinion regarding the acceptability 

of the proposed activity or activities; and 

 

(n)(ii) If the opinion is that the proposed activity, 

activities or portions thereof should be authorised, 

any avoidance, management and mitigation 

measures that should be included in the EMPr, 

and where applicable, the closure plan 

Section 1 and 11 

- 

(o) A description of any consultation process that was 

undertaken during the course of carrying out the 

study N/A 

Not 

applicable. A 

public 

consultation 

process will 

be conducted 

as part of the 

EIA and EMPr 

process. 

(p) A summary and copies if any comments that were 

received during any consultation process N/A  
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Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

(q) Any other information requested by the competent 

authority.  N/A 

Not 

applicable. 

(2) Where a government notice by the Minister provides for 

any protocol or minimum information requirement to be 

applied to a specialist report, the requirements as indicated 

in such notice will apply. 

Section 3 compliance 

with SAHRA 

guidelines 
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EXECUTIVE SUMMARY 

 

Banzai Environmental was appointed by JG Afrika to conduct the Palaeontological Desktop 

Assessment (PDA) to assess the proposed upgrade of the sanitation system in Hankey, 

within the Kouga Local Municipality, Eastern Cape Province. The National Heritage 

Resources Act (No 25 of 1999, section 38) (NHRA), states that a Palaeontological Impact 

Assessment (PDA) is necessary to determine the presence of fossils within the planned 

development. This study is thus necessary to identify and evaluate the effect of the construction 

on the palaeontological heritage.  

 

The proposed development is underlain by Late Caenozoic superficial sediments; a very small 

portion in the east falls in the Kirkwood Formation and the westerly portion falls in the Enon 

Formation of the Uitenhage Group. According to the PalaeoMap of South African Heritage 

Resources Information System the Palaeontological Sensitivity of by Late Caenozoic superficial 

sediments is moderate; that of the Kirkwood Formation is very High, and the Palaeontological 

Sensitivity of the Enon Formation is Low.  

 

The Kirkwood Formation is located in the far north as well as the south eastern margin of the 

development footprint. Several pipeline and pumpstation layout alternatives have been 

proposed for the project, but as No visible evidence of fossiliferous outcrops was identified there 

is no preferred option for the alternatives from a palaeontological point of view. An overall 

medium palaeontological sensitivity is thus allocated to the development footprint.  

 

The scarcity of fossil heritage at the proposed development footprint indicates that the impact 

of the development footprint will be of a medium significance in palaeontological terms. It is 

therefore considered that the proposed development is deemed appropriate and feasible and 

will not lead to detrimental impacts on the palaeontological reserves of the area. It is 

consequently recommended that no further palaeontological heritage studies, ground truthing 

and/or specialist mitigation are required pending the discovery of newly discovered fossils. 

 

If fossil remains are discovered during any phase of construction, either on the surface or 

exposed by excavations the Chance Find Protocol must be implemented by the EC in charge 

of these developments. These discoveries ought to be protected (if possible, in situ) and the 

EC must report to SAHRA (Contact details: Eastern Cape Provincial Heritage Resources 

Authority (ECPHR); Corner Scholl and Amalinda Drive, East London, 5247, email: 

info@ecphra.org.za; Tel 043 7450888; Web: www.ecphra.org.za) so that correct mitigation 

(recording and collection) can be carry out by a paleontologist 

  

mailto:info@ecphra.org.za
http://www.ecphra.org.za/
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1 INTRODUCTION 

Information provided by Terratest (Pty) Ltd 

The upgrading works (Figures 1-3) will include the augmentation of the existing sewage bulk 

infrastructure in the residential areas of Hankey, Hankey Town, Old Town Hankey, and Phillipsville, 

by providing an additional pump station, a new rising main and a new waterborne gravity sewerage 

system for these areas. The areas to be serviced consist of some 449 erven. The total length of the 

lines will equate to approximately 11 000 m. In addition, a detention pond will be constructed adjacent 

to the pump station to deal with any sewage spillage because of major equipment or electrical failure. 

Sewage will be pumped through a UPVC (Un-plasticised Poly Vinyl Chloride-lined) pipeline, from the 

pump station, to the existing Hankey Wastewater Treatment Works (WWTW). The length of the rising 

main will be approximately 2 400 m. This rising main will have to cross the Klein River, running through 

Hankey, and the provincial surfaced road R331. An existing gravel road will also be upgraded to provide 

sufficient access to the pump station and detention pond. 

 

In terms of the pump station and pond, the preferred location is approximately 50 m from the Klein River 

while the alternative location is within the 1:100-year floodline (Figure 4). 

 

The majority of the development site falls within the urban area according to the Kouga Municipality 

Spatial Development Framework (SDF) (Report EC03/2014/7, dated 2015) and encompasses four (4) 

residentials areas as mentioned in Section 2. A short section, approximately 800m, of the proposed 

rising main will be located outside the urban area at the northern extent of the development footprint 

towards the WWTW. Furthermore, the proposed pump station, detention pond and short sections of the 

sewer rising main and gravity network will be constructed and installed in an area zoned as Public Open 

Space (Kouga Municipality SDF, 2015). 

 

About 800m, of the proposed rising main will be situated outside the urban area at the northern extent 

of the development footprint towards the WWTW. Furthermore, the proposed pump station, detention 

pond and short sections of the sewer rising main and gravity network will be constructed and installed 

in an area zoned as Public Open Space (Kouga Municipality SDF, 2015). 

 

The proposed pump station and detention pond will be situated in the centre of the Hankey residential 

town areas, on the northern embankment of the Klein River, approximately 1.7 km before the Klein 

River discharges into the Gamtoos River. The proposed location is upstream (outside) of the 1:100-

year demarcated floodline, nested between the “Narrow Gauge” Steel Rail Bridge, and the R331 

Provincial Road Bridge, crossing the Klein River. The approximate co-ordinates of the proposed pump 

station, which can also be roughly considered as the central point of the project site, are:  

Latitude: 33°50'3.38" S; Longitude: 24°52'41.75" E. 
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Figure 1: Aerial photo indicating the location of the study area within Hankey, where the sewage infrastructure is proposed to be upgraded. 
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Figure 2: Close-up Google Earth Image (2020) indicating the proposed infrastructure upgrade in Hankey, Kouga Local Municipality, Eastern Cape Province. 
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In terms of the sewer pipeline crossing the Klein River, three options are proposed:  

1) Preferred Option: The preferred option is to have the pipeline installed on the existing rail 

bridge, crossing the river and gravitate to the proposed pump station. The pipeline will be 

connected using stainless steel brackets to avoid corrosion and will also be installed using 

either stainless steel piping or a HDPE pipeline and coated for UV resistance and environmental 

conditions. Due to a constant grade being used to cross the river, a 200 mm diameter pipeline 

can be used even though this reduces the self-cleaning velocity of the pipeline. This is due to 

KLM then being able to use their normal sewer maintenance procedures to clean the pipeline 

if it gets blocked (via their sewer jetting equipment), compared to needing a flushing chamber 

as well as a macerator associated with the alternative option of a new open trench excavation 

within the river (See Option 3).  

2) Alternative Option 2: The second option is to construct a new pipe bridge across the Klein 

River. The only difference to option 1 is that construction activities will be required on the 

embankments of the Klein River to install the pipe bridge support piers. Furthermore, the 

construction of a support pier required for the pipe bridge will have a reduced impact on the 

riverbed as compared to the construction via an open trench (See Option 3). 

3) Alternative Option 3: The third option entails an open trench excavation within the river 

(conventional excavation with river diversion during construction). A more expensive 

construction method would be Horizontal Directional Drilling, which would require an excavation 

pit on either side of the river whereby a drilling rig would be used for the installation. The gravity 

pipe and rising main will be installed in a double barrel system where the two 160mm HDPE 

pipes would be installed in parallel in the same trench.  
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Figure 3: Preferred layout of the Hankey Sanitation Project 
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Figure 4: Hankey Sanitation Project- Alternatives  
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Figure 5: Hankey Sanitation Project- Pumpstation Alternatives  
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2 QUALIFICATIONS AND EXPERIENCE OF THE AUTHOR 

The author (Elize Butler). has conducted approximately 300 palaeontological impact assessments 

for developments in the Free State, KwaZulu-Natal, Eastern, Central, and Northern Cape, 

Northwest, Gauteng, Limpopo, and Mpumalanga. She has an MSc (cum laude) in Zoology 

(specializing in Palaeontology) from the University of the Free State, South Africa and has been 

working in Palaeontology for more than twenty-five years. She has experience in locating, 

collecting, and curating fossils, including exploration field trips in search of new localities in the 

Karoo Basin. She has been a member of the Palaeontological Society of South Africa (PSSA) since 

2006 and has been conducting PIAs since 2014. 

 

3 LEGISLATION 

3.1 National Heritage Resources Act (25 of 1999) 

Cultural Heritage in South Africa, includes all heritage resources, is protected by the National 

Heritage Resources Act (Act 25 of 1999) (NHRA).  Heritage resources as defined in Section 3 of 

the Act include “all objects recovered from the soil or waters of South Africa, including 

archaeological and palaeontological objects and material, meteorites and rare geological 

specimens”.  

 

Palaeontological heritage is unique and non-renewable and is protected by the NHRA.  

Palaeontological resources may not be unearthed, broken moved, or destroyed by any 

development without prior assessment and without a permit from the relevant heritage resources 

authority as per section 35 of the NHRA. 

 

This Palaeontological Impact Assessment forms part of the Heritage Impact Assessment (HIA) and 

adhere to the conditions of the Act.  According to Section 38 (1), a HIA is required to assess any 

potential impacts to palaeontological heritage within the development footprint where: 

▪ the construction of a road, wall, power line, pipeline, canal or other similar form of linear 

development or barrier exceeding 300m in length;  

▪  the construction of a bridge or similar structure exceeding 50m in length;  

▪  any development or other activity which will change the character of a site— 

a. (exceeding 5 000 m2 in extent; or  

b. involving three or more existing erven or subdivisions thereof; or  

c. involving three or more erven or divisions thereof which have been consolidated 

within the past five years; or  

d. the costs of which will exceed a sum set in terms of regulations by SAHRA or a 

provincial heritage resources authority   
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e. the re-zoning of a site exceeding 10 000m² in extent;  

▪ or any other category of development provided for in regulations by SAHRA or a Provincial 

heritage resources authority. 

4 OBJECTIVE 

The objective of a Palaeontological Impact Assessment (PIA) is to determine the impact of the 

development on potential palaeontological material at the site.  

 

According to the “SAHRA APM Guidelines: Minimum Standards for the Archaeological and 

Palaeontological Components of Impact Assessment Reports” the aims of the PIA are: 1) to 

identify the palaeontological status of the exposed as well as rock formations just below the surface 

in the development footprint 2) to estimate the palaeontological importance of the formations 3) 

to determine the impact on fossil heritage; and 4) to recommend how the developer ought to protect 

or mitigate damage to fossil heritage.  

 

The terms of reference of a PIA are as follows: 

 

General Requirements: 

▪ Adherence to the content requirements for specialist reports in accordance with Appendix 

6 of the EIA Regulations 2014, as amended;  

▪ Adherence to all applicable best practice recommendations, appropriate legislation and 

authority requirements; 

▪ Submit a comprehensive overview of all appropriate legislation, guidelines; 

▪ Description of the proposed project and provide information regarding the developer and 

consultant who commissioned the study;  

▪ Description and location of the proposed development and provide geological and 

topographical maps; 

▪ Provide Palaeontological and geological history of the affected area; 

▪ Identification sensitive areas to be avoided (providing shapefiles/kmls) in the proposed 

development; 

▪ Evaluation of the significance of the planned development during the Pre-construction, 

Construction, Operation, Decommissioning Phases and Cumulative impacts. Potential 

impacts should be rated in terms of the direct, indirect and cumulative: 

a. Direct impacts are impacts that are caused directly by the activity and generally 

occur at the same time and at the place of the activity.  

b. Indirect impacts of an activity are indirect or induced changes that may occur as 

a result of the activity. 

c. Cumulative impacts are impacts that result from the incremental impact of the 

proposed activity on a common resource when added to the impacts of other past, 

present or reasonably foreseeable future activities.  
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▪ Fair assessment of alternatives (infrastructure alternatives have been provided); 

▪ Recommend mitigation measures to minimise the impact of the proposed development; 

and 

▪ Implications of specialist findings for the proposed development (such as permits, licenses 

etc). 

 

5 GEOLOGICAL AND PALAEONTOLOGICAL HISTORY 

The geology of the proposed upgrade of the sanitation system in Hankey, within the Kouga Local 

Municipality, Eastern Cape Province is depicted on the 1:250 000 3324 Port Elizabeth Geological 

map (Council of Geoscience) (Figure 6). The proposed development is underlain by Late 

Caenozoic superficial sediments (alluvium, pale yellow with single flying bird figure); a very small 

portion in the east falls in the Kirkwood Formation (J-Kk; orange) and the westerly portion falls in 

the Enon Formation (Je; red) of the Uitenhage Group. According to the PalaeoMap of South African 

Heritage Resources Information System the Palaeontological Sensitivity of by Late Caenozoic 

superficial sediments is moderate; that of the Kirkwood Formation is very High, and the 

Palaeontological Sensitivity of the Enon Formation is Low. 

 

The Late Caenozoic superficial deposits are the youngest geological deposits formed during the 

most recent geological period (approximately 2.6 million years ago to present). Most of the 

superficial deposits are unconsolidated sediments and consist of clay, gravel, sand, silt, that form 

relatively thin, discontinuous patches of sediments or larger spreads onshore. These sediments 

comprise of beach sand, channel, floodplain and stream deposits, talus gravels and glacial drift 

sediments. In the development footprint the are represented as alluvium. 

 

The Late Caenozoic superficial deposits are the youngest geological deposits formed during the 

most recent geological are of most importance due to the palaeoclimatic changes that are reflected 

in the different geological formations (Hunter et al., 2006). During the climate fluctuations in the 

Cenozoic Era most geomorphologic features in southern Africa where formed (Maud, 2012). 

Barnosky (2005) indicated that various warming and cooling events occurred in the Cenozoic but 

states that climatic changes during the Quaternary Period, specifically the last 1.8 Ma, were the 

most drastic climate changes relative to all climate variations in the past. Climate variations that 

occurred in the Quaternary Period were both drier and wetter than the present and resulted in 

changes in river flow patterns, sedimentation processes and vegetation variation (Tooth et al., 

2004). 

 

Late Caenozoic fossil assemblages are generally rare and low in diversity and occur over a wide-

ranging geographic area. These fossil assemblages may in some cases occur in extensive alluvial 

and colluvial deposits cut by dongas. In the past palaeontologists did not focus on Caenozoic 

superficial deposits although they sometimes comprise of significant fossil deposits. These fossil 
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assemblages resemble modern animals and may comprise of mammalian teeth, bones and horn 

corns, reptile skeletons and fragments of ostrich eggs. Microfossils, non-marine mollusc shells are 

also known from Quaternary deposits. Plant material such as foliage, wood, pollens and peats are 

recovered as well as trace fossils like vertebrate tracks, burrows, termitaria (termite heaps/ 

mounds) and rhizoliths (root casts).  

 

Torien and Hill (1989) described the regional geology of the Port Elizabeth area in the 3324 Port 

Elizabeth sheet explanation (Council of Geoscience). According to this overview the Uitenhage 

Group includes three formations: Enon, Kirkwood and Sundays River formations, which are 

characterizing by different depositional environments in a mostly contemporaneous fluvial system. 

The Kirkwood Formation consist of mostly sandstone and silty mudstone. Characteristic of this 

Formation is the easily weathered, variegated reddish brown, greenish grey or pinkish palaeosols. 

The sandstones are pale grey, as well as variations of white and yellow. The Kirkwood Formation 

depicts palaeosols and flood-plain deposits which are mostly associated with meandering river 

systems, lacustrine, and probably coastal, settings.  

 

The Kirkwood Formation from the Early Cretaceous is known for its terrestrial biotas. Fossils of 

this formation include vascular plants (charcoal, lignite beds, and petrified logs), while tetrapod 

vertebrates include dinosaurs. Freshwater invertebrates are also present in this formation. Various 

dinosaur remains have been described from the Kirkwood Formation and include leg bones, teeth 

and vertebrae. The best-preserved Kirkwood dinosaur is Nquebasaurus which was described by 

De Klerk et al (2000). However, most of the dinosaur fossils found in the Kirkwood Formation is 

fragmentary. Gymnosperms dominated the woody vegetation and include conifers, extinct cycad-

like bennettitaleans and true cycads. Freshwater algae include bryophytes, charophytes, and 

pteridophytes (ferns) while pollens and spores are commonly found. Amber (without imbedded 

insects) and charcoal are common. Other vertebrate fossil groups from the Kirkwood Formation 

include crocodiles, frogs, turtles, and lizards, mammals and freshwater fish. Non-marine 

invertebrate fossils include freshwater or estuarine molluscs, insects and several groups of small 

crustaceans have been described from this formation. Trace fossils include borings into petrified 

tree trunks. 

 

The Enon Formation (Je) consists of boulder conglomerates and suggests a high energy 

depositional environment, in alluvial fans or braided rivers. This formation comprises of 

conglomerates, subordinate lenticular sandstone and claystones. Isolated rare bone fragments 

have been uncovered in this formation as well as charred wood (McLachlan and McMillan, 1976). 
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. 

Figure 6: Extract of the 1:250 000 3324 Port Elizabeth Geological map (Council of Geoscience) indicating the regional geology of the sanitation system upgrade 

in Hankey, within the Kouga Local Municipality, Eastern Cape Province. Map drawn by QGIS 2.18.28.  

 



 

Palaeontological Desktop Assessment for the proposed upgrading of the Hankey Sanitation System, Kouga Local Municipality, Eastern Cape Province       Page | 

12  

 

 

 

 

 



 

Palaeontological Desktop Assessment for the proposed upgrading of the Hankey Sanitation System, Kouga Local Municipality, Eastern 

Cape Province         Page | 13  

 

 

Figure 7: Extract of the 1 in 250 000 SAHRIS PalaeoMap map (Council of Geosciences) 

indicating the location of the proposed development. 

  

Colour Sensitivity Required Action 

RED VERY HIGH Field assessment and protocol for finds is 

required 

ORANGE/YELLOW HIGH desktop study is required and based on the 

outcome of the desktop study, a field 

assessment is likely 

GREEN MODERATE desktop study is required 

BLUE LOW no palaeontological studies are required 

however a protocol for finds is required 

GREY INSIGNIFICANT/ZERO no palaeontological studies are required 

WHITE/CLEAR UNKNOWN these areas will require a minimum of a 

desktop study. As more information comes to 

light, SAHRA will continue to populate the 

map. 

 

According to the SAHRIS palaeo sensitivity map (Figure 7) there is a High chance of finding fossils 

in the Kirkwood Formation with a moderate chance in the Caenozoic Superficial sediments and a 

Low chance in the Enon Formation.  
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6 GEOGRAPHICAL LOCATION OF THE SITE 

Hankey is a small town, west of Port Elizabeth. The town forms part of the Kouga Local Municipality, 

Sarah Baartman District in the Eastern Cape. The approximate co-ordinates of the proposed pump 

station, which can also be roughly considered as the central point of the project site, are: Latitude: 

33°50'3.38" S; Longitude: 24°52'41.75" E. 

 

7 METHODS 

The aim of a desktop study is to evaluate the risk to palaeontological heritage in the proposed 

development. This include all trace fossils and fossils. All available information is consulted to 

compile a desktop study and includes: Palaeontological Impact Assessment reports in the same 

area; aerial photos and Google Earth images, topographical as well as geological maps. 

 

7.1 Assumptions and Limitations 

The focal point of geological maps is the geology of the area and the sheet explanations were not 

meant to focus on palaeontological heritage. Many inaccessible regions of South Africa have never 

been reviewed by palaeontologists and data is generally based on aerial photographs alone. 

Locality and geological information of museums and universities databases have not been kept up 

to date or data collected in the past have not always been accurately documented.  

 

Comparable Assemblage Zones in other areas is sourced to provide information on the existence 

of fossils in an area which was not documented in the past. When using similar Assemblage Zones 

and geological formations for Desktop studies it is generally assumed that exposed fossil heritage 

is present within the footprint. A field-assessment will thus improve the accuracy of the 

desktop assessment. 

8 ADDITIONAL INFORMATION CONSULTED 

In compiling this report the following sources were consulted:  

▪ Geological map 1:100 000, Geology of the Republic of South Africa (Visser 1984);  

▪ 1: 250 000 3324 Port Elizabeth Geological map (Council of Geoscience); 

▪ A Google Earth map with polygons of the proposed development was obtained from JG 

Afrika. 

▪ PIAs in the immediate area of the development footprint include Prevec (2016)  
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9 SITE VISIT 

A site-specific field survey of the development footprint was conducted on foot and by motor vehicle 

on 8 October 2020. Photographs of the Kirkwood Formation is presented here as the area has a 

high Palaeontological Sensitivity. The Kirkwood Formation underlies a town development and is 

highly disturbed. No visible evidence of fossiliferous outcrops was identified. Mr Henk Butler 

(Geologist) is thanked for the photos taken as well as geological knowledge assisting in this site 

assessment.  

 

 

 
 

Figure 8: Hankey Sanitation System Upgrade WWTW in the north of the development footprint.  
 

This area is underlain by the Kirkwood Formation 

GPS coordinates 33°49'8.83"S  24°53'14.92"E 
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Figure 9: Low vegetation and no fossiliferous outcrops present in the north of the development 

footprint. 

This area is underlain by the Kirkwood Formation 

GPS coordinates -33° 49' 8.79"S, 24° 53' 14.99"E 

 

 

 

 

 

Figure 10: View in a south westerly direction in Mimosa Avenue. 

 

This area is underlain by the Kirkwood Formation 

GPS coordinates 33° 50' 5.56"S, 24° 53' 9.78"E 
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Figure 11:View along the R330 on the outskirts of Hankey. 

 

Area is underlain by the Kirkwood Formation. 

GPS coordinates -33° 50' 8.89, S 24° 53' 12.54"E 

 
The following photos was kindly provided by JG Afrika and Terratest. 
 

 
 

Figure 12: North western view at 33° 50’03.71S 24 °52’41.30E 

This area of the development is underlain by the Late Caenozoic Superficial Sediments 
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Figure 13: South-western view at 33° 50’ 03.52”S, 24° 52’ 40.79”E 
 
 

 
 

Figure 14: Eastern view of steel bridge (below bridge).  
No fossiliferous outcrop were identified  

at 33° 50’ 06.61”S, 24° 52’ 43.46”E 
 
 
 



 

Palaeontological Desktop Assessment for the proposed upgrading of the Hankey Sanitation System, Kouga Local Municipality, Eastern 

Cape Province         Page | 19  

 

 
 

Figure 15: Northern view from steel bridge at 33° 50’ 04.30”S, 24° 52’ 45.41”E 
 
 

 
 

Figure 16: Northern view of the alignment at 33° 49’ 56.12”S, 24° 52’ 51.70”E 
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Figure 17: Northern view where the proposed rising main will cross the R331 at 33° 49’ 53.77”S, 
24° 52’ 52.32”E 

 

 
 

Figure 18: Northern view of the alignment left along the DR01812 at 33° 49’ 50.02”S, 24° 52’ 
54.52”E 

10 IMPACT ASSESSMENT METHODOLOGY 

Impact assessment must take account of the nature, scale and duration of impacts on the 

environment whether such impacts are positive or negative. Each impact is also assessed 

according to the following project phases:  

• Construction;  

• Operation; and  

• Decommissioning.  
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Where necessary, the proposal for mitigation or optimisation of an impact should be detailed. A 

brief discussion of the impact and the rationale behind the assessment of its significance should 

also be included. The rating system is applied to the potential impacts on the receiving environment 

and includes an objective evaluation of the mitigation of the impact. In assessing the significance 

of each impact, the following criteria is used: 

 

 

Table 2: The Rating System- 

 

NATURE  

The Nature of the Impact is the possible destruction of fossil heritage 

GEOGRAPHICAL EXTENT  

This is defined as the area over which the impact will be experienced.  

1  Site  The impact will only affect the site.  

2  Local/district  Will affect the local area or district.  

3  Province/region  Will affect the entire province or region.  

4  International and National  Will affect the entire country.  

PROBABILITY  

This describes the chance of occurrence of an impact.  

1  Unlikely  The chance of the impact occurring is extremely low (Less 

than a 25% chance of occurrence).  

2  Possible  The impact may occur (Between a 25% to 50% chance of 

occurrence).  

3  Probable  The impact will likely occur (Between a 50% to 75% 

chance of occurrence).  

4  Definite  Impact will certainly occur (Greater than a 75% chance of 

occurrence).  

DURATION  

This describes the duration of the impacts. Duration indicates the lifetime of the impact as a result of 

the proposed activity.  

1  Short term  The impact will either disappear with mitigation or will be 

mitigated through natural processes in a span shorter 

than the construction phase (0 – 1 years), or the impact 

will last for the period of a relatively short construction 

period and a limited recovery time after construction, 

thereafter it will be entirely negated (0 – 2 years).  

2          Medium term The impact will continue or last for some time after the 

construction phase but will be mitigated by direct human 

action or by natural processes thereafter (2 – 10 years).  
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3  Long term  The impact and its effects will continue or last for the 

entire operational life of the development, but will be 

mitigated by direct human action or by natural processes 

thereafter (10 – 30 years).  

4  Permanent  The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not occur 

in such a way or such a time span that the impact can be 

considered indefinite.  

INTENSITY/ MAGNITUDE  

Describes the severity of an impact.  

1  Low  Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible.  

2  Medium  Impact alters the quality, use and integrity of the 

system/component but system/component still continues 

to function in a moderately modified way and maintains 

general integrity (some impact on integrity).  

3  High  Impact affects the continued viability of the system/ 

component and the quality, use, integrity and functionality 

of the system or component is severely impaired and may 

temporarily cease. High costs of rehabilitation and 

remediation.  

4  Very high  Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component permanently 

ceases and is irreversibly impaired. Rehabilitation and 

remediation often impossible. If possible rehabilitation 

and remediation often unfeasible due to extremely high 

costs of rehabilitation and remediation.  

REVERSIBILITY  

This describes the degree to which an impact can be successfully reversed upon completion of the 

proposed activity.  

1  Completely reversible  The impact is reversible with implementation of minor 

mitigation measures.  

2  Partly reversible  The impact is partly reversible but more intense mitigation 

measures are required.  

3  Barely reversible  The impact is unlikely to be reversed even with intense 

mitigation measures.  

4  Irreversible  The impact is irreversible and no mitigation measures 

exist.  
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IRREPLACEABLE LOSS OF RESOURCES  

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 

activity.  

1  No loss of resource  The impact will not result in the loss of any resources.  

2  Marginal loss of resource  The impact will result in marginal loss of resources.  

3  Significant loss of resources  The impact will result in significant loss of resources.  

4  Complete loss of resources  The impact is result in a complete loss of all resources.  

CUMULATIVE EFFECT  

This describes the cumulative effect of the impacts. A cumulative impact is an effect which in itself 

may not be significant but may become significant if added to other existing or potential impacts 

emanating from other similar or diverse activities as a result of the project activity in question.  

1  Negligible cumulative impact  The impact would result in negligible to no cumulative 

effects.  

2  Low cumulative impact  The impact would result in insignificant cumulative 

effects.  

3  Medium cumulative impact  The impact would result in minor cumulative effects.  

4  High cumulative impact  The impact would result in significant cumulative effects  

SIGNIFICANCE  

Significance is determined through a synthesis of impact characteristics. Significance is an indication 

of the importance of the impact in terms of both physical extent and time scale, and therefore indicates 

the level of mitigation required. The calculation of the significance of an impact uses the following 

formula:  

(Extent (1) + probability (3) + reversibility (4) + irreplaceability (4) + duration (4) + cumulative 

effect) (4) x magnitude/intensity (2) = 40.  

The summation of the different criteria will produce a non-weighted value. By multiplying this value 

with the magnitude/intensity, the resultant value acquires a weighted characteristic which can be 

measured and assigned a significance rating.  

Points  Impact significance rating  Description  

6 to 28  Negative low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation.  

6 to 28  Positive low impact  The anticipated impact will have minor positive effects.  

29 to 50  Negative medium impact  The anticipated impact will have moderate negative 

effects and will require moderate mitigation measures.  

29 to 50  Positive medium impact  The anticipated impact will have moderate positive 

effects.  

51 to 73  Negative high impact  The anticipated impact will have significant effects and 

will require significant mitigation measures to achieve an 

acceptable level of impact.  
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51 to 73  Positive high impact  The anticipated impact will have significant positive 

effects.  

74 to 96  Negative very high impact  The anticipated impact will have highly significant effects 

and are unlikely to be able to be mitigated adequately. 

These impacts could be considered "fatal flaws".  

74 to 96  Positive very high impact  The anticipated impact will have highly significant positive  

 

10.1 Summary of Impact Tables 

 The expected duration of the impact is assessed as potentially permanent to long term. Only the 

site will be affected. In the absence of mitigation procedures (should fossil material be present 

within the affected area) the damage or destruction of any palaeontological materials will be 

permanent. Impacts on palaeontological heritage during the construction phase could potentially 

occur but are regarded as having a low probability. The significance of the impact occurring will be 

medium. 

11 FINDINGS AND RECOMMENDATIONS 

 The proposed development is underlain by Late Caenozoic superficial sediments; a very small 

portion in the east falls in the Kirkwood Formation and the westerly portion falls in the Enon 

Formation of the Uitenhage Group. According to the PalaeoMap of South African Heritage 

Resources Information System the Palaeontological Sensitivity of by Late Caenozoic superficial 

sediments is moderate; that of the Kirkwood Formation is very High, and the Palaeontological 

Sensitivity of the Enon Formation is Low.  

 

The Kirkwood Formation is located in the far north as well as the south eastern margin of the 

development footprint. Several pipeline and pumpstation layout alternatives have been proposed 

for the project, but as No visible evidence of fossiliferous outcrops was identified there is no 

preferred option for the alternatives from a palaeontological point of view. An overall medium 

palaeontological sensitivity is thus allocated to the development footprint.  

 

The scarcity of fossil heritage at the proposed development footprint indicates that the impact of 

the development footprint will be of a medium significance in palaeontological terms. It is therefore 

considered that the proposed development is deemed appropriate and feasible and will not lead to 

detrimental impacts on the palaeontological reserves of the area. It is consequently recommended 

that no further palaeontological heritage studies, ground truthing and/or specialist mitigation are 

required pending the discovery of newly discovered fossils. 

 

If fossil remains are discovered during any phase of construction, either on the surface or exposed 

by excavations the Chance Find Protocol must be implemented by the EC in charge of these 
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developments. These discoveries ought to be protected (if possible, in situ) and the EC must report 

to SAHRA (Contact details: Eastern Cape Provincial Heritage Resources Authority (ECPHR); 

Corner Scholl and Amalinda Drive, East London, 5247, email: info@ecphra.org.za; Tel 043 

7450888; Web: www.ecphra.org.za) so that correct mitigation (recording and collection) can be 

carry out by a paleontologist 

 

12 CHANCE FINDS PROTOCOL 

A following procedure will only be followed if fossils are uncovered during excavation. 

 

12.1 Legislation 

Cultural Heritage in South Africa (includes all heritage resources) is protected by the National 

Heritage Resources Act (Act 25 of 1999) (NHRA).  According to Section 3 of the Act, all Heritage 

resources include “all objects recovered from the soil or waters of South Africa, including 

archaeological and palaeontological objects and material, meteorites and rare geological 

specimens”.  

 

Palaeontological heritage is unique and non-renewable and is protected by the NHRA and are the 

property of the State. It is thus the responsibility of the State to manage and conserve fossils on 

behalf of the citizens of South Africa. Palaeontological resources may not be excavated, broken, 

moved, or destroyed by any development without prior assessment and without a permit from the 

relevant heritage resources authority as per section 35 of the NHRA. 

 

12.2 Background 

A fossil is the naturally preserved remains (or traces) of plants or animals embedded in rock. These 

plants and animals lived in the geologic past millions of years ago. Fossils are extremely rare and 

irreplaceable. By studying fossils, it is possible to determine the environmental conditions that 

existed in a specific geographical area millions of years ago. 

 

12.3 Introduction 

This informational document is intended for workmen and foremen on construction sites. It 

describes the actions to be taken when mining or construction activities accidentally uncovers fossil 

material.  

 

mailto:info@ecphra.org.za
http://www.ecphra.org.za/
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It is the responsibility of the Environmental Site Officer (ESO) or site manager of the project to train 

the workmen and foremen in the procedure to follow when a fossil is accidentally uncovered. In the 

absence of the ESO, a member of the staff must be appointed to be responsible for the proper 

implementation of the chance find protocol as not to compromise the conservation of fossil material. 

12.4 Chance Find Procedure 

• If a chance find is made the person responsible for the find must immediately stop working 

and all work that could impact that finding must cease in the immediate vicinity of the find. 

• The person who made the find must immediately report the find to his/her direct supervisor 

which in turn must report the find to his/her manager and the ESO or site manager. The 

ESO or site manager must report the find to the relevant Heritage Agency (South African 

Heritage Research Agency, SAHRA). (Contact details: SAHRA, 111 Harrington Street, 

Cape Town. PO Box 4637, Cape Town 8000, South Africa. Tel: 021 462 4502. Fax: +27 

(0)21 462 4509. Web: www.sahra.org.za). The information to the Heritage Agency must 

include photographs of the find, from various angles, as well as the GPS co-ordinates. 

• A preliminary report must be submitted to the Heritage Agency within 24 hours of the find 

and must include the following: 1) date of the find; 2) a description of the discovery and a 

3) description of the fossil and its context (depth and position of the fossil), GPS co-

ordinates.  

• Photographs (the more the better) of the discovery must be of high quality, in focus, 

accompanied by a scale. It is also important to have photographs of the vertical section 

(side) where the fossil was found. 

Upon receipt of the preliminary report, the Heritage Agency will inform the ESO (or site 

manager) whether a rescue excavation or rescue collection by a palaeontologist is necessary.  

 

• The site must be secured to protect it from any further damage. No attempt should be 

made to remove material from their environment. The exposed finds must be stabilized 

and covered by a plastic sheet or sand bags. The Heritage agency will also be able to 

advise on the most suitable method of protection of the find. 

• In the event that the fossil cannot be stabilized the fossil may be collected with extreme 

care by the ESO (site manager). Fossils finds must be stored in tissue paper and in an 

appropriate box while due care must be taken to remove all fossil material from the rescue 

site. 

• Once Heritage Agency has issued the written authorization, the developer may continue 

with the development on the affected area.  

 

 

http://www.sahra.org.za/
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2008: 

Butler, E., and J. Botha-Brink. The biology of the South African non-mammaliaform cynodont 

Galesaurus planiceps.15th Conference of the PSSA, Howick, South Africa. August 2008. 

 

INTERNATIONAL VISITS 

Natural History Museum, London      July 2008 

Paleontological Institute, Russian Academy of Science, Moscow   November 2014 
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Application for environmental authorization in terms of the National Environmental Management Act, 1998 (Act No. 
107 of 1998), as amended and the Amendments to Environmental Impact Assessment Regulations, 201 7 
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PROPOSED UPGRADING OF THE HANKEY SANITATION NETWORK WITHIN THE KOUGA 
LOCAL MUNICIPALITY 

Specialist: 
Contact person: 

Postal address: 

Postal code: 

Telephone: 

E-mail: 

Professional affiliation(s) 
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Project Consultant: 
Contact person: 
Postal address: 
Postal code: 
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Banzai Environmental 
Elize Butler 

14 Eddie de Beer, Dan Pienaar, Bloemfontein 

9301 Cell: 084 447 8759 

084447 8759 Fax: -

elizebut1er002@gmail .com 

Palaeontological Society of Southern Africa 

Terratest (Pty) Ltd 
Mrs Kim Brent 
PO Box 27308, Greenacres, Port Elizabeth 
6057 Cell: 079 5111032 
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4.2 The specialist appointed in terms of the Regulations_ 

Elize Butler , declare that 

General declaration: 
• I act as the independent specialist in this application 

~ r .f • 

• I will perform the work relating to the application in an objective manner, even if this results in views and 
findings that are not favourable to the applicant 

• I declare that there are no circumstances that may compromise my objectivity in performing such work; 
• I have expertise in conducting the specialist report relevant to this application, including knowledge of the Act. 

regulations and any guidelines that have relevance to the proposed activity; 
• I will comply with the Act, regulations and all other applicable legislation; 
• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
• I undertake to disclose to the applicant and the competent authority all material information in my possession that 

reasonably has or may have the potential of influencing - any decision to be taken with respect to the application 
by the competent authority; and - the objectivity of any report, plan or document to be prepared by myself for 
submission to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 
• I realise that a false declaration is an offence and is punishable in terms of section 24F of the Act. 

Signature of the specialist: 

Banzai Environmental Pty Ltd 
Name of company (if applicable): 

05-11-2020 

Date: 
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