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EXECUTIVE SUMMARY 

Introduction 

Koukamma Local Municipality (KKLM) has identified the need to upgrade the Clarkson small-bore sewerage system 
to a full waterborne sewer system, and, upgrade existing facilities at Clarkson Waste Water Treatment Works (WWTW).  

KKLM is applying for an integrated environmental authorisation and waste management license from the Eastern Cape 
Department of Economic Development, Environmental Affairs and Tourism (DEDEAT) for activities that will be carried 
out to upgrade the Clarkson sewerage system and WWTW.  

Authorisation in terms of the 2014 Environmental Impact Assessment (EIA) regulations published in terms of the 
National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA), as amended, and Government Notice 
921 published in terms of section 19 of the National Environmental Management: Waste Act, (Act No. 59 of 2008) is 
required before development can commence. 

The draft basic assessment report has been distributed to all registered interested and affected parties for a 30 day 
review and comment period. The report has been updated, all changes are indicated in blue. The final basic 
assessment report will be submitted to the DEDEAT for decision making. 

 

Location 

Clarkson village is located approximately 40km west of Humansdorp within the Koukamma local Municipality, Sarah 
Baartman District Municipality in the Eastern Cape province. The village of Clarkson consists of an estimated 575 
households. Clarkson and the surrounding area is characterised by typical rural activities with no industries located 
close by. The Garden Route National Park forms the northern backdrop of Clarkson village. The WWTW is located on 
Farm 654 and is accessed via the R102. The WWTW is positioned approximately 500m south of R102 and 80m north 
of the N2.  

 

Overview of project site 

The WWTW site has a very mild gradient and gently slopes from west to east (243MASL - 242MASL). The National 
Freshwater Ecosystems Priority Atlas (NFEPA - Nel et al., 2011) and Eastern Cape Biodiversity Conservation Plan 
(ECBCP) spatial databases indicate that the project area forms part of a Fish Support Area and an Aquatic CBA 1. 
One natural wetlands was observed within the site. Tributaries of the Tsitsikamma River (flowing north to south) run 
through Clarkson and are located approximately 300m east and 1200m west of the WWTW site. The tributaries over 
time, have mostly been modified through the growth of alien trees such as Acacia mearnsi, Acacia longifolia, Datura 
stramonium and Eucalyptus spp.  All of the watercourse banks have also been further modified in terms of vegetation 
clearing for grazing and housing. A drainage line is located 450m east of the WWTW site. The project area falls within 
the catchment area of the Tsitsikamma Estuary; quaternary catchment K80E.  

The vegetation within the study area, excluding alien invasive trees, can be described as a mixture or transitional form 
between Tsitsikamma Plateau Proteoid Fynbos and Tsitsikamma Mountain / Mesic Proteoid Fynbos (Vlok et al. 2008; 
Garden Route BSP, 2010). Species identified on site are characteristic of both vegetation types. Watercourses in the 
development footprint area are classified as Tsitsikamma Perennial Stream in terms of the Garden Route BSP, 2010. 
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The National Equivalent Ecosystem Status assigned to: Tsitsikamma Plateau Proteoid Fynbos is Critically Endangered; 
Tsitsikamma Mountain / Mesic Proteoid Fynbos is Least Threatened; Tsitsikamma Perennial Stream is Critically 
Endangered (Holness et al., 2010). 

The only natural species observed along the remaining riverbanks, included Cyperus latifolia, Juncus spp, Miscanthus 
capensis.  The upper banks along all riverbank areas were dominated by grassy fynbos, Kikuyu (Pennisetum 
clandestinum) and Buffalo grass (Stenotaphrum secundatum) and / or alien trees.   

Vegetation in the greatest portion of the proposed development footprint area, with exception of the parts of 
watercourses not affected by dense alien invasive trees, and a few patches of relatively uninvaded grassy fynbos to 
the west and north of the existing WWTW, can be described as degraded, partly to entirely transformed, of a largely 
secondary nature (in terms of plant succession) due to past development, heavy alien infestation, cattle grazing and 
veld fires, and can, therefore, be considered to be of low ecological sensitivity, and of low conservation value.).  

The watercourses, though affected by alien invasive trees in a moderate to high degree, are of high ecological 
sensitivity, and of high conservation value, as many fynbos-type species still thrive in these areas. A number of birds, 
reptiles and small mammals live and forage within the area surrounding the WWTW site. A number of birds and 
amphibians are inhabiting wetland areas.  

The project area is underlain by the Peninsula Formation (medium to course-grained supermature sandstone, quartzitic 
in places) of the Table Mountain Group (TMG), with a maximum thickness probably not exceeding 3 000 m. A networks 
of joints and fractures control infiltration, recharge, storage and movement of groundwater in TMG formations. 
Secondary groundwater storage is limited as the aquifer can be rapidly depleted when water is abstracted. The general 
description of the soils on site is soils with a marked clay accumulation, strongly structured and a non-reddish colour. 
The clay content of the area is mapped as 7 – 15 %; the leaching status is non calcareous. (SRK, 2019, Council of 
Geoscience, 2000). From the WWTW Site, surface water and shallow groundwater seepage will likely move in a south-
eastern direction towards the drainage 425m east of the site, and then towards the Tsitsikamma River, approximately 
2.5 km south of the WWTW.  

According to the groundwater investigation carried out by SRK, there is a high possibility that a high water table exists 
under the site. 

According to the National Groundwater Archive (NGA) database and hydrocensus carried out by SRK, there are 
groundwater users (town of Clarkson and the small settlement south of Clarkson) within 500 m of the Site. The water 
is considered an important potable groundwater source that should be protected. 

 

Overview of proposed project  

Koukamma Local Municipality has identified the need to replace the existing small-bore sewerage network, remove 
on-site conservancy tanks and upgrade the existing waste water treatment works at Clarkson. The engineers appointed 
for this project are GG & G Consulting Engineers (Pty) Ltd. There is no electricity or additional water available at the 
WWTW; this has been taken into consideration during the planning and design phase.  

The sewage network consists of three drainage areas (Drainage Zones A, B and C). Drainage Zone C (western section) 
has recently been upgraded; Drainage Zones A and B (eastern and central sections) are still serviced by small bore 
lines and conservancy tanks. The upgrade will entail replacing existing conservancy tanks (+/- 502 tanks) with direct 
house connections (±10.2km 110mm pipelines), replacing and extending existing sewer lines (rising mains, gravity 
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lines, bulk collector line), installing manholes, removing conservancy tanks where possible/ desludging conservancy 
tanks and covering with lime and sand.  

New gravity pipelines will be located over existing pipeline routes, where possible. Existing lines may be removed and 
replaced to suit the appropriate slope and cover. New lines will be placed only within road reserves, and within 1-2m 
of the erf and/or fence boundaries, where possible. Existing manholes will be removed, and new manholes will be 
placed at the recommended spacing and at suitable locations. 

The two rising mains are currently crossing watercourses and wetlands and a water use license in terms of Section 21 
c and i of the National Water Act (Act 36 of 1998) (NWA), is required for this activity. Depending on the condition of the 
rising mains, these pipelines will either be refurbished, or a new pipeline will be developed to run in parallel with the 
existing lines. There are two pump stations and one is located within 32 m of a wetland (S21 c and i WUL required). 
Each pump stations is equipped with 1 duty and 1 standby submersible pump and an emergency pond. The pumping 
stations will be refurbished, and the emergency ponds will be lined. 

A new bulk collector line is proposed to be installed parallel to the existing line. The remaining 350m of the new line 
will run parallel to the existing access road. In this section, the bulk collector will run through a low point, and here it 
will be constructed on a pedestal of fill material (including bedding) in order to reach the outfall level required. 
Positioning the line along the access route will also increase accessibility and visibility for maintenance purposes. The 
existing line will remain in use until the new line is commissioned. The new bulk collector sewer combines all three 
drainage zones. No site alternative routes have been considered for the pipeline routes as the planned pipelines will 
follow existing servitudes and infrastructure alignments. 

The existing Clarkson WWTW is a 0.33 Mℓ/day (330 000 liters / 330 cubic meters) oxidation pond system. The system 
currently consists of one (1) primary pond (anaerobic pond) and three (3) secondary ponds (2 facultative ponds; 1 
evaporation pond).  There are no formal inlet and outlet works, there are no mechanical aerators and the site is not 
fenced. Due to the additional of solid sewage from drainage zones B and C of Clarkson Village, the organic loading 
rates of the secondary ponds will increase beyond their safe operating range. The Clarkson WWTW will require 
upgrading to handle the increased organic load and achieve adequate effluent quality. The upgraded works allows for 
a design period of 10 years with a population growth of 1.4%. 

The proposed upgrades to the Clarkson WWTW includes: 

 An inlet works with hand-raked screens and degritting facilities 

 Construction of on-site storage room 

 Converting the three (3) secondary ponds into one (1) facultative pond – this will be achieved by rearranging 
the flow paths from the anaerobic pond run in parallel across the three (3) secondary ponds. 

 Adding two (2) new maturation/evaporation ponds with an overflow outlet weir for controlled discharge.  

 Adding two (2) new sludge drying beds / sludge management facilities 

 Improving access to and security (i.e. fencing off) the plant site.  

 Addition of an outlet channel 

 

The existing anaerobic pond is adequately sized, and no modifications will be required. A surcharge berm will surround 
the existing anaerobic pond. Lining of surcharge protection berms will take place. The existing facultative ponds are 
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undersized (±20%) and it is proposed that the three ponds be combined to one, connected in parallel to spread the 
loading evenly. A surcharge berm will surround the reconfigured facultative pond. Lining of surcharge protection berms 
will take place. 

According to the groundwater investigation carried out by SRK, the groundwater table of the project area can be 
assumed to be high. Geotechnical investigations have been carried out by SRK; soils on site have been found to have 
a high clay content, the residual material was found to have low permeability with poor to practically impermeable 
drainage conditions however seepage was intersected at 2.7 m at test pit 8 and at 1.8m at test pit 14 (close to anaerobic 
pond).  It is assumed that existing ponds are unlined. An investigation of existing ponds must be done; the depth of 
existing ponds must be determined. Lining of all existing ponds will be required if suitable lining / natural conditions is 
not already in place.  The DWS have submitted comments on the draft BAR and are recommending a cement lining 
for the existing anaerobic pond and impermeable linings for remaining ponds. 

Two maturation ponds will be required to be constructed because the existing maturation pond will be incorporated into 
a reconfigured facultative pond. The design depth of the maturation ponds should likely not exceed 1,5m. The new 
maturation ponds will be lined with an impermeable geosynthetic lining. 

Approximately 0.01 Ml/day (1000 cubic meters) effluent will be generated per day (0.3 Ml / month). The effluent is 
proposed to be discharged into the environment.  An overflow weir which connects to a lined channel is proposed to 
be fitted on the last maturation pond to safely discharge effluent outflow in a controlled manner.  A natural drainage 
line is located approximately 450 m east of the discharge point. The effluent will be discharged in a controlled manner, 
via the effluent channel into vegetation (dominating alien invasive trees) where the ground naturally grades towards 
the drainage line.  The design calculations shows that the organic and nutrient loading will be reduced, and most of the 
parameters (with exception of nitrates and ammonia) of the effluent will meet the Department of Water and Sanitation’s 
General Standard for wastewater effluent quality. The addition of selective microorganisms should be considered as 
an option to improve overall operations of the works. Various studies show that the addition of microbes to WWTW 
assists in the removal of nitrate, reduction of bottom solids, and reduces odours. Tertiary treatment through the 
establishment of a wetland at the effluent discharge point is recommended. Hydrophytes, local to the area, should be 
encouraged to grow to filter the effluent leaving the works. A wetland specialist will need to be consulted to assist with 
implementation. 

The sludge at the existing Clarkson WWTW is currently classified as a C1a class in terms of the classification system 
provided under the Sludge Guidelines. According to the classification,  the following management options can be 
considered: 

 Agricultural use (restrictions - Microbiological class C)  

 Onsite or off-site disposal (sludge should not be disposed as it is pollutant class a) 

 Beneficial use with vector attraction reduction options (with disinfection if Microbiological class B; not an option if 
Microbiological class C)  

 

The addition of a sludge management area is subject to approval by Koukamma Municipality Technical Services and 
may be removed from scope. Should the sludge management area be excluded, sludge will need to be removed and 
disposed of offsite by registered permit holders (i.e. during desludging at implementation and during operational stage). 
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Desludging of existing ponds is required to restore peak function of the WWTW process. Sludge abstracted from 
conservancy tanks will need to be stored at the WWTW for offsite removal or will need to be treated at the WWTW. 
Approximately 5001 m3 sludge (initial desludging of ponds + conservancy tanks) will require disposal / treatment. 
Desludging will be carried out using a dredging barge; abstracted sludge will be stabilized and bulked up for drying 
purposes. 

Sludge drying options considered include: 

 Addition of new lined and sand-covered drying beds/ponds, to be constructed of earth fill or cut; or 
 Disposal into geotextile bags, which are placed on level areas covered with heavy plastic sheeting.  
 Vermistabilization of sludge 

 

All three options will require leachate drainage back to treatment works and lining of the sludge management area with 
an impermeable geosynthetic lining. The conservancy tanks will only be removed and emptied / emptied once the 
expanded WWTW ponds are in place, the sludge management facilities (if approved) are in place and once the initial 
desludging operation has begun. Thereafter, the sewage network will be connected. The conservancy tanks will be 
removed only if this is possible and if the tank is intact. If this is not possible, the sludge will be removed, and the tank 
will be treated with lime, and filled and covered with soil. If the tanks are intact, they must be removed and emptied at 
the WWTW. The removed conservancy tanks should be stored on a designated lined area at the WWTW, disinfected 
and re-used where possible. 

As per the Guidelines for the Utilisation and Disposal of Wastewater Sludge the characterisation and classification of 
sludge should be repeated when any major sludge production or processing changes occur that could affect the 
classification. Monitoring of the sludge will be required to determine changes in sludge classification upon upgrade / 
any change in operation; baseline and ongoing monitoring of effluent will be required; baseline and ongoing monitoring 
of groundwater will be required. 

 

Impact Assessment summary 

Fauna and Flora 

Two site layout plans have been developed for the proposed upgrades at the WWTW. Alternative 2 was the initial site 
layout plan developed at the start of the project. However, it was found that the area proposed for the development of 
the secondary evaporation pond, west of existing ponds, was representative of intact fynbos vegetation. Subsequently 
Alternative 1 was developed, where evaporation ponds are placed east of existing ponds where vegetation consists of 
alien vegetation.  Alternative layout 1 is the preferred layout and will also allow for the effluent channel to follow the 
natural gradient of the site (gentle sloping west to east).  The impact of construction of alternative layout 1 on indigenous 

vegetation is negative and of low significance before and after mitigation due to the small footprint and high degree of 
alien infestation.  

The pipeline route occurs mostly within a developed footprint (i.e. roads, sidewalks) however rising mains will cross 
watercourses and wetlands.  Intact vegetation along the pipeline route is characterised mostly by alien invasive species 
(e.g. wattle, pine species), with exception of the wetland species and fynbos species within the watercourses . The 
proposed development is expected to have a minimal impact on the direct loss of aquatic ecosystems when coupled 
to the fact that little to no such habitat remains. The impact of the pipeline route on indigenous vegetation is expected 
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to be negative of medium significance before mitigation due to the presence of indigenous fynbos species. With 
mitigation measures in place the impact of construction activities along the pipeline route on indigenous vegetation is 
expected to be negative and of medium-low significance. 

During construction it is anticipated that most of the fauna (particularly fast-moving reptiles, avifauna and mammals) 
currently inhabiting the site will move off into surrounding areas when vegetation clearing commences. The surrounding 
undeveloped areas will offer suitable forage and shelter to the disturbed fauna. Search and rescue must take place 
prior to site clearing. With mitigation measures in place, the impact of construction activities on fauna is rated as a 
negative impact of medium significance before mitigation due to the likely presence of wetland species and of low 
significance after mitigation. 

Due to the small footprint of the upgraded WWTW site (2ha), and the upgrade of the pipeline taking place mostly within 
a developed footprint and already disturbed habitats and taking into consideration that most of the impacts on fauna 
and flora will occur during the construction phase, the operational impacts on fauna and flora is expected to be 
negligible with mitigation in place. 

 

Soils, surface water and groundwater 

The proposed development is expected to result in a minor direct impact on water course crossings, but no direct 
impacts on any wetland areas. Construction activities can lead to erosion and sedimentation and subsequent 
disturbance to watercourse areas. The soils within the study area are susceptible to erosion when subjected to high 
flows (high volumes and velocities), with head-cuts readily forming within the regional water courses. This creates bed 
and bank instability in the aquatic ecosystems and consequent sedimentation of downstream areas.  

The characteristics of the soils, geology and hydrogeology of the project area is such that there is a high risk of 
contamination to the aquifer. There are groundwater users in the town of Clarkson and in the small settlement south of 
the N2; the water is considered an important potable groundwater source that should be protected. Due to activities 
observed, the aquatic systems in the study area is assumed to contain some form of pollutants, other than elevated 
sediment and nutrient loads during high rainfall events. 

During construction various materials, such as sediments, diesel, oils and cement, could pose a threat to the continued 
functioning downstream areas, if by chance it is dispersed via surface run-off, or are allowed to permeate into the 
groundwater.  Without mitigation, localised contamination of soil and pollution of water is possible during construction 
at the WWTW and along the pipeline route. With mitigation the impact is negative of low significance. 

Due to the nature of the proposed project, any changes to the hydrological regime due to increased erosion resulting 
from the pipeline installation, would be an operational phase impact. The only impact would be on the one water course 
crossing; once the pipeline is buried, any runoff could then destabilise the soils, resulting in downstream erosion and 
or sedimentation that could impact on aquatic habitats. Mitigation measures can limit soil erosion resulting in a negative 
impact of low significance.  

The possible negative changes to water and soil quality during the operational phase would be limited to sedimentation 
and erosion related issues as well as any leaks, overflowing ponds etc. These negative impacts would persist into the 
long term. This impact without mitigation would have a medium intensity in the medium-term as excessive pollution will 
also impact on instream conditions due the introduction of toxins (i.e., hydrocarbons, high nutrient and bacteriological 
levels). Should the works be managed properly, the negative impacts would remain localised , as the introduction of 
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any pollutants would be probably be limited with mitigation. This would result in an overall low significance as the 
introduction of any pollutants would be probably be limited with mitigation. 

The WWTW must be upgraded to ensure it is a closed system and contaminants are sealed off from the environment. 
It is assumed that existing ponds are unlined. An investigation of existing ponds must be done; lining of all existing 
ponds will be required if suitable lining is not already in place.  The DWS have submitted comments on the draft BAR 
and are recommending a cement lining for the existing anaerobic pond and impermeable linings for remaining ponds. 
Without mitigation, a negative impact of medium high significance is expected.  

Two management options proposed for screenings and grit includes storing on site and disposing at hazardous waste 
site or burying in unlined trenches. Option 1 (i.e. draining screenings daily, regular removal of grit, storing onsite in 
skip, treating with slaked lime, disposing at a licensed hazardous waste site) is a feasible option with negligible impact 
significance on soils, groundwater and surface water with mitigation in place.  Option 2 (burying waste in unlined 
trenches and treating with lime) is a high risk as if operation fails then contamination of soil and groundwater is 
expected. Option 2 would also require a waste management license for disposal of any quantity of hazardous waste to 
land and the WML application would require a full impact assessment process to be carried out for this activity.  A third 
option is to consider implementing a 6 month trial using earthworms for management of grit and screenings; if 
successful the impact is the same as option 1 (i.e. negligible with mitigation). 

If a sludge drying management area is removed from the scope of works, sludge will need to be removed and disposed 
of offsite by registered permit holders (i.e. during desludging at implementation and during operational stage). Should 
on site sludge management be approved by KKLM, initial desludging, routine desludging and sludge drying will take 
place. Three options are proposed for sludge drying. Option 1 is the addition of new lined and sand-covered drying 
beds/ponds, where dried sludge is removed after each drying cycle and the sand bed reinstated. This has high 
operational costs. Option 2 is the use of geotubes where sludge is disposed into geotextile bags, dewatered for 1-2 
years, and thereafter, can be used as a soil conditioning product. Option 3 is vermistabilization of sludge. All three 
sludge management options are expected to have an impact of low significance on soil, surface and groundwater with 
mitigation in place (lining, returning of leachate, stabilisation). Testing of treated sludge must be done to determine the 
classification and re-use potential as per the sludge management guidelines. Sludge with an A1a classification is a 
valuable resource. 

There are existing leaks in the pipelines. Emergency dams at the pump stations are currently overflowing.  The existing 
ponds at the WWTW are assumed to be unlined. The characteristics of the soils, geology and hydrogeology of the 
project area is such that there is a high risk of contamination to the aquifer. The contamination load will be high and 
the potential for contaminants to reach the water table is high. There are groundwater users within the area. Without 
the upgrade and recommended mitigation measures put in place, a negative impact of medium high significance is 
expected. 

 

Visual, noise and dust 

The development footprint is very small, however, due to the close proximity to the N2, care must be taken during the 
construction phase to not generate dust. Measures such as spraying open areas with water on windy days to prevent 
dust and avoiding blanket clearing of development areas can ensure the significance of the impact is low. 

The ambient noise level in the area is very low. The level of noise generated during construction (vehicles, machinery, 
etc.)  will be very short lived and, with mitigation measures in place, are not assessed to be a nuisance. 
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The WWTW site will not be visible from Clarkson town. The pipeline upgrade will take place mostly within the existing 
footprint of Clarkson Village and will be visible to residents of the village. Visual impacts during construction can be 
mitigated with good housekeeping measures on site. 

 

Heritage 

With mitigation in place, the overall impact on heritage is negligible. The proposed development will not impact on the 
declared site of the Clarkson Moravian Mission and as such, section 27(18) of the National Heritage Resource Act (Act 

25 of 1999) is not triggered. Due to the nature of the proposed development as replacement and upgrading of existing 
WWTW infrastructure, it is unlikely that any stone age or historical archaeological resources associated with the 
Clarkson Mission will be impacted by the proposed development, even if they do occur within and around the Mission 
Complex. The proposed development consists of replacing existing WWTW infrastructure, and deep excavations are 
not expected for installation and lining of the ponds. It is unlikely that the proposed development will negatively impact 
on significant palaeontological heritage. 

 

Fire management 

With the occurrence of the high number of alien vegetation as well as the fynbos (naturally burns every 8 – 15 years), 
the large adjacent undeveloped area and susceptibility of the area to drought conditions, the risk of a fire on the 
proposed development site is high. Mitigation measures must be implemented to reduce the risk of a fire occurring on 
site during construction and operational phase. The impact on the social and natural environment as a result of fire is 
assessed as a low significance; effective prevention measures can reduce the risk; an effective emergency plan and 
measures can mitigate the impact.  

 

Social well being 

An estimated 90-100 employment opportunities will be created during the construction phase and 3 employment 
opportunities will be created during the operational phase. The expected value of the employment opportunities during 
the development phase is estimated at R5.5million. The expected value of the employment opportunities during the 
development phase is estimated at R3 million. Employment creation and the required skills development is a positive 
impact on the social wellbeing of local people employed for the project. Measures are recommended to enhance this 
impact. 

Sewage is currently leaking at rising mains and emergency pond at pump station 1. The WWTW ponds were installed 
many years ago and it is unclear whether lining of ponds (i.e. clay lining) was put in place. The state of conservancy 
tanks is unknown. The risk of contamination to soil, groundwater and surface water from an open system (unlined) is 
very high. . Upgrades are urgently required to prevent risks of contamination and associated health risks. The upgrade 
will result in a positive impact of medium high significance for end users and persons residing in the area with mitigation 
measures in place. 

 

Conclusion 

In terms of the National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and the 2014 
Environmental Impact Assessment (EIA) regulations (as amended, 2017), the proposed development requires an 
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integrated waste management license and environmental authorisation to be issued by the Eastern Cape Department 
of Economic Development, Environmental Affairs and Tourism (DEDEAT) before development can commence. A basic 
assessment has been carried out as part of the waste management license and environmental authorisation application 
process. The final basic assessment report contains all information required for the relevant authority to make an 
informed decision regarding the required environmental authorisation and is hereby submitted to the DEDEAT for final 
decision making.  
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BASIC ASSESSMENT REPORT 
(For official use only) 

File Reference Number:  

Application Number:  

Date Received:  

 

Basic assessment report in terms of the Environmental Impact Assessment Regulations, 2014, promulgated 
in terms of the National Environmental Management Act, 1998(Act No. 107 of 1998), as amended. 

 

Kindly note that: 

1. This basic assessment report is a standard report that may be required by a competent authority in terms of the EIA 
Regulations, 2014 and is meant to streamline applications.  Please make sure that it is the report used by the particular 
competent authority for the activity that is being applied for. 

2. The report must be typed within the spaces provided in the form.  The size of the spaces provided is not necessarily indicative 
of the amount of information to be provided.  The report is in the form of a table that can extend itself as each space is filled 
with typing. 

3. Where applicable tick the boxes that are applicable or black out the boxes that are not applicable in the report. 

4. An incomplete report may be returned to the applicant for revision. 

5. The use of “not applicable” in the report must be done with circumspection because if it is used in respect of material 
information that is required by the competent authority for assessing the application, it may result in the rejection of the 
application as provided for in the regulations. 

6. This report must be handed in at offices of the relevant competent authority as determined by each authority. 

7. No faxed or e-mailed reports will be accepted. 

8. The report must be compiled by an independent environmental assessment practitioner (EAP). 

9. Unless protected by law, all information in the report will become public information on receipt by the competent authority.  
Any interested and affected party should be provided with the information contained in this report on request, during any stage 
of the application process. 

10. A competent authority may require that for specified types of activities in defined situations only parts of this report need to 
be completed.    
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Section A: Activity information 

 

Has a specialist been consulted to assist with the completion of this section? YES NO 

If YES, please complete form XX for each specialist thus appointed: 

Any specialist reports must be contained in Appendix D. 

The preliminary design report has been compiled by GG&G Consulting Engineers (Pty)Ltd 
See Appendix D for Specialist Reports 

 

1. ACTIVITY DESCRIPTION 

Describe the activity, which is being applied for, in detail 
Introduction 

Koukamma Local Municipality (KKLM) has identified the need to upgrade the Clarkson existing small-bore 
sewerage system to a full waterborne sewer system and upgrade the existing facilities at Clarkson Waste Water 
Treatment Works (WWTW).  

KKLM is applying for an integrated environmental authorisation and waste management license from the Eastern 
Cape Department of Economic Development, Environmental Affairs and Tourism (DEDEAT) for activities that will 
be carried out to upgrade the Clarkson sewerage system and WWTW facilities and require authorisation in terms 
of the 2014 Environmental Impact Assessment (EIA) regulations published in terms of the National Environmental 
Management Act, 1998 (Act No. 107 of 1998) (NEMA), as amended, and Government Notice 921 published in 
terms of Section 19 of the National Environmental Management: Waste Act, (Act No. 59 of 2008) before 
development can commence. 

The draft basic assessment report has been distributed to all registered interested and affected parties for a 30 
day review and comment period. The report has been updated, all changes are indicated in blue. This final basic 
assessment report will be submitted to the DEDEAT for decision making. 
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Location 

Clarkson village is located approximately 40km west of Humansdorp within the Koukamma Local Municipality, 
Sarah Baartman District Municipality in the Eastern Cape province. The WWTW is located on Farm 654 and is 
accessed via the R102. The WWTW is positioned approximately 500m south of R102 and 80m north of the N2.  

The approximate central GPS coordinates of new sewage pipeline network amid residential areas:  34° 00’ 50.54” 
S, 24° 20’ 50.82” E; at the existing WWTW: 34° 01' 28.16" S, 24° 20' 55.24" E 

 

 
Figure 1: Location of Clarkson WWTW 

 

Overview of project area 

Farm 654 is located in a rural area and is approximately 600 hectares in extent. Agricultural activities are taking 
place to the east and west of Farm 654.  The existing footprint of the WWTW is approximately 1.1 ha in extent. 
The immediate surrounding area is open space. An old landfill is located within walking distance to the WWTW 
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site (15 / 20m) but is no longer in use, however some illegal dumping still occurs. Sports fields are located 370m 
north west of the WWTW site. The National N2 road is located approximately 80 m south of the site, with 
agricultural activities taking place south of the N2.  The village of Clarkson (estimated 575 households) is located 
600 m north of the WWTW site, with the Tsitsikamma mountains of the Garden Route National Park forming the 
northern backdrop of Clarkson village. 

Farm 654 is located between 230 – 240 MASL and slopes gently from north to south. The WWTW site has a very 
mild gradient and gently slopes from west (243MASL) to east (242MASL).  Watercourses (flowing north to south) 
are located 300m east and 1200m west of the site. 

 

 
Figure 2: Location of Farm 654 showing gradient and watercourses 

 

Proposed project 
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Koukamma Municipality has identified the need to replace the existing small-bore sewerage network, remove on-
site conservancy tanks and upgrade the existing waste water treatment works at Clarkson. GG&G Consulting 
Engineers (Pty) Ltd have been appointed as the design engineers of the project and have prepared a preliminary 
design report. The design report is included as Appendix D1 of the final BAR. The project information provided 
below is based on information included in the preliminary design report. 

 

Sewerage Network Drainage Areas 

The Clarkson small-bore sewer network consists of three drainage areas, one which drains via a gravity sewer 
and the other two each draining to two separate sewage sumps connected to pump stations.  

 Drainage Zone A drains the eastern section of the Clarkson area (“Township” section). It is the most 
densely populated with an extensive reach, in term of its overall length and complexity. Zone A is currently 
serviced by conservancy tanks, with indirect household connections, and small-bore main lines. Zone A 
outfalls via gravity mains to a sump and pumping station, which then pumps outflows up to the central 
zone (Zone B). 

 Drainage Zone B drains the central section of Clarkson (“Kerk/Church Street” section). The zone is 
medium densely populated with a simple arrangement i.e. connected up by only two main branches, 
which services all the houses in this zone. Zone B is still serviced by conservancy tanks, with indirect 
household connections, and small-bore main lines. Zone B outfalls directly to the bulk connector line 
(linking up all the zonal flows), and then gravitates overall outflows to the treatment works. 

 Drainage Zone “C” drains the western section of the Clarkson area (“Lansdowne” area). Zone C is the 
least densely populated with its reach limited to one main branch only. This zone’s sewer network has 
been upgraded, in recent years, to full-bore main lines (160mm dia.) and direct household connections. 
The area outfalls via gravity mains to a sump and pumping station, which then pumps outflows up to the 
central zone (Zone “B”). 

 

Currently, drainage zones A and B outfall the liquid only sewage to the Clarkson WWTW. The existing small-bore 
sewerage network (Zones A and B) needs to be replaced; this entails replacing the existing conservancy tanks at 
the households with direct house connections, replacing and extending existing sewer lines, and installing 
manholes.  
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Figure 3: Proposed upgraded sewer network indicated 

 

Replacing the existing sewerage network will entail the following: 

 Installation of house connections (±10.2km 110mm pipelines) to replace approximately 502 
existing conservancy tanks 

 Replacing existing sewer lines  
o ±1.2km 110mm rising main  
o ±7.6km 160mm gravity pipeline 
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o ±0.6km 200mm bulk collector pipelines  
 Installation of approximately 146 precast manholes  
 Upgrading two (2) existing pump stations to handle full-bore sewers.  

 

The size of the sewer main line is proposed to be a minimum of 160mm (i.e. mostly in the road reserves and 
midblock, if required) and 110mm house connection pipes are proposed. The rising or pumped pipelines will be 
110mm, and the bulk collector pipeline (combining all flows and draining down to the WWTW) will be 200mm. 
Most the existing mains are 110mm, and therefore most of the existing lines are to be replaced, either in place, or 
with new routes. 

 

Gravity Pipelines and house connections 
The sewer pipeline network and erf/house connections for Drainage zones A and B will be upgraded / upsized. 

New pipelines will be located over existing pipeline routes, where possible. Existing lines may be removed and 
replaced to suit the appropriate slope and cover. New lines will be placed only within road reserves, and within 1-
2m of the erf and/or fence boundaries, where possible. Owing to any steep or opposing terrain in the road reserves, 
pipelines may be located in the mid-block area or at the back of erven (i.e. outside boundaries), and within 1-2m 
of erf boundaries. Existing manholes will be removed, and new manholes will be placed at the recommended 
spacing and at suitable locations, e.g. in line with erf boundaries, within road verges etc. Sewer gradients will be 
designed so that 0.7m/s is achieved at least once a day i.e. during peak wet weather flow (PWWF), however this 
may seldom be achieved at the head of the sewer due to fewer house connections. 

The design output per drainage zone is summarised in Table 1 below. 

 

Table 1: Drainage Outfall flows per Drainage Zone 
Drainage 
Zone  

No. of (existing) 
Households  

Average Flows 
(ℓ/s)  

Peak Flows (ℓ/s)  No. of (New) 
Manholes  
 

(New) Size & Length of 
Pipe  
 

Dry  Wet 

A  343  2.409  5.420  10.840  93  160mm Ø x 4809 m  
B  149  1.046  2.354  4.709  52  160mm Ø x 2805 m  
C  100  0.702  1.580  3.160  -  -  
TOTAL  592  4.158  9.354  18.709  145  160mm Ø x 7614  
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Rising Main pipelines 

The two (2) existing rising mains conveys flows from Drainage Zones A and C. No information was available on 
the existing rising mains i.e. routing, operational efficiency, size, material, pressure class etc. Designs are based 
on the site topographical survey data and the operational and maintenance manual. 

The following options are considered:   

1. Design review and possible minor refurbishment only of the existing pipeline. Should the pipeline capacity 
be adequate, then minor works will include: Leak detection, pressure testing, hydraulic cleaning, repair 
work as required. 

2. A new pipeline is proposed run in parallel with the existing line. The existing line will remain in use as 
complete bypass or back up or may possibly be used for scouring purposes. 

 

The rising / pumping main pipelines will not be smaller than 110 diameter, they will be sized for peak weather dry 
flows (PDWF) and the pumping flow should exceed the PWDF. A minimum velocity of 0.9m/s is required. Isolation 
vales will be installed at 300m intervals to allow for testing during construction and maintenance during operation. 

Discharge from scouring will be through returning backflows into the wet well and/or bypassing into the 
overflow/emergency storage ponds at the pumping stations. Where scouring cannot be achieved back to the 
pumping station (i.e. where the pumping station is higher the than the lowest point on the line or at localised low 
points), scour/pump-out chambers will be installed at the required locations. These will need to be emptied. 
Accessibility to the locations will be considered (for emptying by sewage tankers). The minimum detention/cycle 
time (between the pumping wet well and rising main) should be limited to four (4) hours.  

The outlet points for the rising mains will be connected to the bulk collector main sewer. The bulk collector flows, 
under gravity to the WWTW.  

The two 110 mm rising mains installed / refurbished (each approximately 600m in length) will both cross 
watercourses.  

 

Table 2: Rising Mains requirements 
Drainage 
Zone  

Design Velocity 
*  
(m/s)  

(New) Size & Length 
of Pipe  

Design Pump Flow 
** (ℓ/s)  

Retention Time 
(hh:mm)  

Scour Volume 
Required (m3)  

Average  Peak  
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A  0.90  110mm Ø x 548 m  7.41  00:20  00:36  4.50  

C  0.90  110mm Ø x 613 m  7.41  01:11  02:19  5.05  

 

Both design options are viable solutions, the key differences are the costs for each solution and the possible 
operational flexibility of having two pipelines in the event of breakage or repairs require one of the lines; however, 
this situation could be overcome by with the availability of overflow/emergency storage in the wet well and the 
ponds at the pumping stations. At this stage, both options are presented for discussion and decision-making 
purposes. 

 

Pumping Stations 

The two existing pumping stations each consist of 1 duty and 1 standby submersible pump connected with flexible 
hosing and quick release couplings. Each pumping station consists of a wet well, housing chamber (electrical and 
outlet works). The pump stations conveys flows from Drainage Zones A and C.  

The pump stations pump effluent, via 110mm rising mains, which discharges into a bulk sewer draining into the 
WWTW. An overflow detention pond is situated next to each pumping station; both sites are securely fenced.  

Due to the upgrade to the full bore sewerage (solids sewage loads) the pumping stations will be refurbished or 
upgraded. 

Two options are considered:  

1. The existing pumping stations can be refurbished by replacing the existing pumps, pipework, fittings 
and/or couplings, and applying minor structural modifications to the wet well and housing chamber. The 
existing wet well design will need to be reviewed to ensure adequate capacity is available – the existing 
well depth is unknown and will be determined during the on-site (geotechnical) investigations.  

2. New wet wells are proposed to be constructed adjacent to the existing ones. The existing housing 
chamber will remain as is, and new pipework will be installed between new wet wells and the outlet works’ 
manifold. The existing wet wells could be used for backflow scouring and/or for emergency storage 
purposes.  

 

Table 3: New Pumping Stations’ requirements 
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Drainage 
Zone  

Dry Weather Flows 
(ℓ/s)  
 

Design Pump Flow 
& Head * (ℓ/s - m)  

Well 
Dimensions  
(Diameter x 
O/A Depth)  

Well 
Volume 
(m3)  

Maximum No. of  
Pump Starts / 
Stops  

Overflow 
Storage 
Required  
(m3)  Average  Peak  Average  Peak  

A  2.409  5.420  7.41 / 17.3  1.50m x 2.42m  3.40  1.00  2.00  416.3  

C  0.702  1.580  7.41 / 17.3  1.50m x 1.85m  3.27  2.00  1.00  121.3  

 

Both design options (existing/new) are viable solutions, the key differences are the costs for each solution, and 
the possible operational flexibility for scouring and overflow/emergency storage if new structures are constructed. 

The existing overflow storage volumes (assuming 0.5-1m depth) are estimated to be roughly 420m3 and 200m3, 
for Zones A and C respectively; the existing overflow/emergency storage is adequate. However, the existing 
overflow/emergency storage ponds are constantly full and overflowing and upgrading is urgently required. Within 
Zone C, sewage is evidently discharging sewage into the nearby watercourse/stream and upgrading is urgently 
required. 

Pump station 1 is located within 32 m of a watercourse. 

 

Bulk Collector sewer 

A new bulk collector line is proposed to be installed parallel to the existing line. The remaining 350m of the new 
line will run parallel to the existing access road. In this section, the bulk collector will run through a low point and 
here it will be constructed on a pedestal of fill material (including bedding) in order to reach the outfall level 
required. Positioning the line along the access route will also increase accessibility and visibility for maintenance 
purposes. The existing line will remain in use until the new line is commissioned. The new bulk collector sewer 
combines all three drainage zones. 

No site alternative routes have been considered for the pipeline routes as the planned pipelines will follow existing 
servitudes and infrastructure alignments. 
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Figure 4: Upgrade of sewage network (bulk collector- green; rising main- red; gravity line- purple)  

 

Clarkson WWTW 

The existing Clarkson WWTW is a 0.33 Mℓ/day (330 000 liters / 330 cubic meters) oxidation pond system. The 
system currently consists of one (1) primary pond (anaerobic pond) and three (3) secondary ponds (2 facultative 
ponds; 1 evaporation pond).  The design specification of the existing WWTW is provided in Table 1 below.  

 

Table 4: Specification of existing Clarkson WWTW (adapted from KKM's Clarkson Operational Manual, 2012) 

Treatment Stage No. units Capacity Loading Rate Treatment Capacity 
Primary Pond (Anaerobic)  1  3500 m2  300 kg COD/ha/d  105 kg COD/d  
Secondary Ponds 3  8190 m3  25 days retention  330 kℓ/d  
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Clarkson WWTW is classified as a “small” plant working within an operational treatment range of 500-2000kl/day. 
There are no mechanical aerators. In the secondary ponds, the oxygen required for aerobic bacteria is released 
by algae. The existing treatment works does not have a formal inlet and outlet works and there are no sludge 
management facilities in place. There is no fencing around the WWTW site. 

The addition of solids sewage (from two previously excluded drainage areas) will result in the design organic 
loading rates of the existing secondary ponds to increase beyond their safe operating range. The upgrade of the 
sewage network requires the expansion and enhancement of the Clarkson WWTW, so that it will have capacity 
to handle the increased organic loading and ensure adequate effluent quality is achieved. The WWTW needs to 
be expanded to accept flow from the full catchment. Upgrading of the works is also required to prevent 
contamination of groundwater and surface water resources. The treatment capacity after the upgrade will remain 
at 0.3 Ml / day. The upgraded WWTW allows for a design period of 10 years with a population growth of 1.4%. 

 

The proposed upgrades to the Clarkson WWTW includes: 

 An inlet works with hand-raked screens and degritting facilities,  

 Construction of on-site storage room 

 Converting the three (3) secondary ponds into one (1) facultative pond – this will be achieved by 
rearranging the flow paths from the anaerobic pond run in parallel across the three (3) secondary ponds. 

 Adding two (2) new maturation/evaporation ponds with an overflow outlet weir for controlled discharge.  

 Adding two (2) new sludge drying beds / sludge management facilities 

 Improving access to and security (i.e. fencing off) the plant site.  

 Addition of an outlet channel 

 

Two site layout plans have been developed for the proposed upgrades at the WWTW. Alternative 1 is the preferred 
layout and was developed after site visits had been carried out as part of the EIA process (Figure 5). Alternative 
2 was the initial site layout plan developed at the start of the project (Figure 6). 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

13 

 
Figure 5: Proposed layout of upgrade (alternative layout 1) 
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Figure 6: Initial proposed layout of upgrade (Alternative layout 2) 
 

Inlet works, screenings and degritting facilities 
The existing works currently has no preliminary treatment processes (i.e. screening, degritting, flow 
measurement). Challenges to implement preliminary treatment processes includes accessibility to the site and 
availability of services, such as water and electricity, which limits automated solutions. These limitations have 
been taken into consideration. 

The inlet works will comprise a series of horizontal flow channels which will provide preliminary treatment prior to 
entering the anaerobic pond. 

The screening works will consist of: 

 Inclined, manually cleaned hand raked bar screen 

 Perforated plate attached to screen for dewatering removed screenings 
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Manually cleaned screens will require frequent raking to prevent clogging. Daily screen amounting to a mass of 9 
kg per day are expected to be generated from the WWTW, 

 

The degritting (detritus removal) works is proposed to entail:   

• A horizontal flow grit channel with a proportional weir or rectangular control section (flume) downstream 
to provide a constant controlled velocity through the channel of 0.3 m/s.  

• Two parallel channels (with manual hand-stops) to allow for isolating and bypassing flows for manual 
cleaning/removal of detritus from the channel bottom.  

• Adjustable outflow control device (i.e. sluice gate) to adjust velocity 

 

The proposed disposal options for screenings and grit include:  

1. Drain (rake & allow to dewater) screenings daily, collect grit, bag twice weekly, and deposit in an on-site 
skip (6m3) with cleared grit, treat with lime and cart off to a hazardous landfill, once every 3-4 months.  

2. Drain screenings, collect grit, bury on site in unlined trenches, treat with lime, cover.  
 

For both the above options, it recommended that the screenings be treated with slaked lime to prevent odours 
and vector attraction. Both options have been assessed in the EIA process.  

 

Flow management 
A proportional weir or rectangular control section (flume) will be implemented to adjust the channel velocity. The 
device will be calibrated and, due to no electrical supply, measurement will be done manually. The channel can 
be marked with depth graduations and the flow can be estimated for a given depth from a Flow versus Depth 
chart. 

As per recommendations by the Department of Water and Sanitation (DWS), the installation of flow measuring 
devices must be done at the inlet works and outlet channel for measuring of inflow and outflow. 

 

Treatment Ponds 
The design of the unit treatment processes have been based on average flow.  

The following primary design parameters have been adopted:  

• Unit Sewage Loading - 125 ℓ/person/day  
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• Design Population - 2421 persons  

• Unit BOD loading - 60 g BOD/person/day  

• Unit Nitrogen loading - 12 g N/person/day  

 

The following secondary design parameters have been determined:  

• Design Flow (ADWF) - 302.6 kℓ/d or m3/d  

• Design BOD load - 145 kg BOD/d  

• Design Influent BOD Concentration - 480 mg BOD/ℓ (above typical range)  

• Design Influent Nitrogen Concentration - 96 mg N/ℓ  

 

Anaerobic Pond 
Based on the influent sewage loading, the required and existing design output parameters are provided: 

 

Parameter Required  Existing 

Volumetric BOD loading 140 g BOD/m3.d 30.6 BOD/m3.d (lower than practiced 
range of 100 – 400) 

Pond Volume 1037.6 m3 4757 m3 … assumed 2m depth, within 
typical range (2 - 5m)  

Hydraulic Retention Time (θ) 3.4 days … > 1 day required, 3 
days is more effective  

15.7 days  
 

BOD Removal - 44% 
Helminth Egg Removal - 99.8% 

 

 

The existing anaerobic pond is adequately sized, and no modifications will be required. 

A surcharge berm will surround the existing anaerobic pond. Lining of surcharge protection berms will take place. 

 

Facultative ponds 
Based on the incoming influent from the anaerobic pond, the required and existing design output parameters of 
facultative ponds are provided:   
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Parameter Required  Existing 

Volumetric BOD loading Allowable (limiting) BOD load - 124 
kg/ha/d  

Existing BOD load - 148 kg/ha/d  
 

Pond Volume 9829 m3 … assuming typical depth of 
1.5 m 

8220 m3 … assuming typical depth of 
1.5 m 

Pond Area 6553 m2  
 

5480 m2 … for 3 existing ponds 
operating in parallel  
 

Hydraulic Retention 
Time (θ) 

32.5 days or 33.1 days (if including 
evaporation) 

27.6 days (including evaporation) 

BOD Removal - 85% 
Helminth Egg Removal - 100% 
"Filtered" Effluent BOD 
"Filtered" = excluding algae 
present 

 8.1 mg BOD/ℓ 

 

Based on the required design, the existing facultative ponds are undersized (±20%). 

The existing facultative ponds operate in series (i.e. primary → secondary → maturation). It is proposed that the 
three ponds be combined to one, connected in parallel to spread the loading evenly.  

Although the allowable BOD load is exceeded, the existing BOD loading is still within the safe operating range 
(120 – 180) for facultative pond design. The allowable BOD load is sensitive to temperature, and a 1-2°C variation 
will result in the existing BOD load to be within limits (i.e. between 137 – 152 kg/ha/d).  

The existing ponds are proposed to be reconfigured to meet the design requirements by evenly splitting the 
outflows from the anaerobic pond, with a new division chamber, into the secondary ponds. 

A surcharge berm will surround the reconfigured facultative pond. Lining of surcharge protection berms will take 
place. 

 
Maturation ponds 
A new maturation treatment step is required because the existing maturation pond is proposed to be incorporated 
into reconfigured facultative pond. Two maturation ponds will be required. The design depth of the maturation 
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ponds should likely not exceed 1,5m. The new maturation ponds will be lined with an impermeable geosynthetic 
lining. 

Based on the incoming influent from the facultative ponds, the required design and output is provided:  

 

Parameter Required  

Pond Volume 2 ponds x 1876.3 m3 … assuming typical depth of 1.5 m  

Pond Area 1317.5 m2 … assumed average of seasonal variation  
Hydraulic Retention Time (θ) 9.6 days per pond … > 3 days minimum required  

Effluent Faecal Coliform (FC) count required 1000 E. coli/100mℓ 
Design Effluent Nitrogen Concentration  45 mg N/ℓ (Total, as ammonia, nitrite and/or nitrate) 

Total Land Area Required 3488.6 m2 

 

Due to the size of the existing ponds, and due to the fact that the ponds are currently operational, lining of the 
existing ponds will be difficult. An investigation of existing ponds must be done; lining of all existing ponds will be 
required if suitable lining / conditions is not already in place.  The DWS have submitted comments on the draft 
BAR and are recommending a cement lining for the existing anaerobic pond and impermeable linings for remaining 
ponds.  

 

Effluent 
Approximately 0.01 Ml/day effluent will be generated per day (0.3 Ml / month). The effluent is proposed to be 
discharged into the environment. An overflow weir which connects to a lined channel is proposed to be fitted on 
the last maturation pond to safely discharge effluent outflow in a controlled manner. The design calculations shows 
that the organic and nutrient loading will be reduced, and most of the parameters of the effluent will meet the 
Department of Water and Sanitation’s General Standard for wastewater effluent quality. Refer to Figure 5 for the 
proposed WWTW design and layout.   

Baseline and ongoing monitoring of the effluent will be required to ensure compliance to the applicable limits. 
Waste water Limits applicable to discharge of waste water into a water resource is provided below with an 
indication of the expected parameters of final effluent. 
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Table 5: Waste water discharge general limits with indication of expected parameters of final effluent 

Substance / Parameter General Limit Expected 

Faecal Coliforms (per 100 ml) 1 000 < 1000 

Chemical Oxygen Demand (mg/l) 75 (After removal of algae) 
40.7 (unfiltered i.e. including algae 
present) or 8.1 (filtered) (leaving 
facultative ponds) 

pH 5.5 – 9.5 
±8.5 (note this is the expected pH 
for nutrient load removal in the 
facultative and maturation ponds) 

Ammonia (ionised and un-ionised) as 
Nitrogen (mg/l) 

6 

45.0 (unfortunately, in absence of 
added aeration, nutrient removal 
is not highly effective with ponds, 
as it varies of temp & pH, and 
requires longer retention times). 

Nitrate / Nitrite as Nitrogen (mg/l) 15 45.0 

Chlorine as Free Chlorine (mg/l) 0.25 Chlorine is not used 

Suspended Solids (mg/l) 25 Unknown 

Electrical Conductivity (mS/m) 
70 mS/m above intake to a 
maximum of 150 mS/m 

Unknown 

Ortho-Phosphate as phosphorus (mg/l) 10 5.0-6.5 

Fluoride (mg/l) 1 - 

Soap, oil or grease (mg/l) 2.5 Unknown 

Source: Table 2.1 South African Government Gazette No. 36820, 6 Sept. 2013 
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To reduce parameters and ensure ongoing compliance with the required effluent limits, the addition of 
microorganisms that have been isolated and selectively adapted to degrade specific compounds should be 
considered as an option to improve operations of the works. When added to a wastewater treatment system, the 
microbes enhance the biomass` ability to breakdown contaminants and results in improved treatment. Various 
studies show that the addition of microbes to WWTW assists in the removal of nitrate, reduction of bottom solids, 
and reduces odours as hydrogen sulphide generation is reduced through the blocking of the anaerobic sulphate 
pathway. The use of microorganisms has also shown  to produce effluent compliant with the applicable limits and 
may improve the classification of sludge (i.e. < 0.25 helminth ova / g; <1000 CFU / gram). Suitable products are 
available from local suppliers. The microorganisms selected, and the rate of application will need to be customised 
to the Clarkson WWTW (i.e. 0.3 Ml / day capacity, volume, BOD and flow, no aeration, no pumping, no re-use of 
effluent etc.). Facultative strains of bacteria are recommended as these can switch metabolic pathways which 
means they adapt to anaerobic and aerobic conditions as and when required.  Products using only spore based 
bacteria take longer to adapt to their environment. Micro-organisms packaged by Ecological Laboratories Inc. are 
included as Appendix G4 of this report. The use of microorganisms can reduce operational costs as the sludge 
mass will decrease (desludging will be required less often) and the bacteria will maintain themselves to food 
source availability.  

Tertiary treatment through the establishment of a wetland at the effluent discharge point is recommended as a 
management option for effluent. Plants such as bulrushes, lilies, reeds, sedges and other hydrophytes should be 
encouraged to grow to filter the effluent leaving the works. Hydrophytes in the local area should be used, for 
example, Phragmites australis and Typha capensis. A suitable specialist will need to assist with the design and 
implementation of an artificial wetland at the discharge area. Vegetation in the discharge area is dominated with 
alien invasive species. 

 

Sludge handling and treatment 
Sludge classification of sludge within the anaerobic pond and septic tanks has been carried out by A.L Abbott and 
Associates (Pty) Ltd (Provided in Appendix G1).  

The results of the classification received to date is as follows: 

 Anaerobic pond Septic tank 

Microbiological parameters C C 
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Stability Class (Vector attraction reduction options applied: 1 1 

Pollutant Class a a 

Classification C1a C1a 

 

According to the classification, the sludge currently has a stability class 1. In terms of the Guidelines for the 
utilization and Disposal of Wastewater sludge (Volume 2), it is more important for a sludge producer to comply  to 
at least one of the ten vector attraction reduction options, that the actual stability classification.  

The sludge has a pollutant class (a); all potential toxic metals and elements were found to be in very low amounts, 
which is expected considering the sewage is generated from Clarkson village and no industries are located nearby.  

The microbiological class was found to be a C due to the presence of helminth ova (>4 / g) and faecal coliforms 
(>10000/g) 

 

According to the Guidelines for the Utilization and Disposal of Wastewater sludge (Volume 2), the following  the 
following sludge management options can be considered based on the sludge classification: 

 Agricultural use  

o (restrictions as Microbiological class C;  permissible because it has stability class 1 – vector reduction 
option required)  

 Onsite or off-site disposal (sludge should not be disposed as it is pollutant class a) 

 Beneficial use with vector attraction reduction options  

o (with disinfection if Microbiological class B; not an option if Microbiological class C)  

 

The Guidelines for the utilization and Disposal of Wastewater sludge (Volume 3) lists restrictions and requirements 
for sludge lagoons based on the sludge quality. This is presented in Figure 7 below. 
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Figure 7: Restrictions and requirements based on sludge classification (adapted from Guidelines for the 
utilization and Disposal of Wastewater sludge (Volume 3) 

 

Desludging of existing ponds is required to restore peak function of the WWTW process. Sludge abstracted from 
conservancy tanks will need to be stored at the WWTW for offsite removal or will need to be treated at the WWTW.  

Approximately 5001 m3 sludge (initial desludging of ponds + conservancy tanks) will require offsite disposal / or 
onsite treatment. 

The addition of a sludge management area is subject to approval by Koukamma Municipality Technical Services 
and may be removed from scope, owing to limitations on available operational costs relating to management and 
maintenance. Resultingly, should the sludge lagoon/drying bed / area be excluded, sludge will need to be removed 
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and disposed of offsite by registered permit holders (i.e. during desludging at implementation and during 
operational stage) 

Both options (on-site treatment and offsite disposal) have been considered in the EIA process. 

 

Should onsite sludge management be approved by KKLM the following will take place: 

 initial desludging 

 routine desludging 

 sludge drying  

 

Desludging will be carried out using a dredging barge; abstracted sludge will be stabilized and bulked up for drying 
purposes. 

Sludge drying options considered include: 

1. Addition of new lined and sand-covered drying beds/ponds, to be constructed of earth fill or cut; or 
2. Disposal into geotextile bags, which are placed on level areas covered with heavy plastic sheeting; or  
3. Vermistabilization of sludge 

 

All three options will require a lined area and leachate drainage back to treatment works.   

The drying area required for the initial desludging process is approximately 10100m2. Dried sludge mass is 
estimated at 200 tons. The area required for routine desludging (every 10 - 15 years) is approximately 2000m2. 
Dried sludge mass is estimated at 38.7 tons. With an assumed drying cycle of 20-30 days, initial desludging will 
take approximately 3-5  months. The Sludge drying area will be lined with an impermeable geosynthetic lining.  

The footprint of the sludge management area, for all three options, is approximately 10100m2. 

 

Option 1 

If lined and sand-covered drying beds are used (option 1), the dried sludge will need to be removed and placed 
elsewhere after each drying cycle and the sand bed reinstated. This will result in high operational costs. Option 1 
is not a preferred option. 

 

Option 2 
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With option 2, initial sludge abstraction and disposal will take an estimated two months and the sludge may left in 
the bags to dewater and dry out for 1-2 years. The area required for the geotubes treatment is expected to be less 
than that required for a sludge drying area. Once tested for its classification and characterisation, the sludge 
should be safe to use for fill, topsoil or even as compost/fertilizer (Classification is expected to be A1a after geotube 
treatment). Desludging would then need to take place of intervals of 5-10 years during operations. Information on 
geotextile bags is provided in Appendix G2. 

 

Option 3 

A third option to consider is vermistabilization.  The Tiger Worm (Eisena foetida), Red Tiger Worm (E. andrei), 
Indian Blue Worm (Perionyx excavatus), African Night Crawler (Eudrilus euginae), and Red Worm (Lumbricus 
rubellus) have been shown to be best suited for vermicomposting of sewage sludge. Coelomic fluids are released 
by earthworms which have antibacterial properties and destroy all pathogens in waste biomass (Pierre et al. 1982). 
In addition, earthworms consume protozoa, bacteria and fungi. The removal of pathogens, faecal coliforms (E. 
coli), Salmonella spp., enteric viruses and helminth ova from sewage and sludge has shown to be more rapid 
when they are processed by E. foetida (Sinha et al., 2009). Approximately 5kg worms would be added to 5000m3 
sludge (initial amount). The vermistabilization process will take a maximum of 6 months after which, once tested 
for its classification and characterization, the sludge should be safe to use for fill, topsoil or even as 
compost/fertilizer (Classification is expected to be A1a after vermistabilization treatment). 

Research on vermistabilization is provided in Appendix G3.  

 

Sludge from conservancy tanks 

The conservancy tanks will only be removed and emptied / emptied once the expanded WWTW ponds are in 
place, the sludge management facilities (if approved) are in place and once the initial desludging operation has 
begun. Thereafter, the sewage network will be connected. The sludge from conservancy tanks will be treated at 
the WWTW. The conservancy tanks will be removed only if this is possible and if the tank is intact. If this is not 
possible, the sludge will be removed, and the tank will be treated with lime, and filled and covered with soil. If the 
tanks are intact, they must be removed and emptied at WWTW. The tanks should be stored on designated lined 
area at the WWTW, disinfected and re-used where possible. Possible reuse options include rain tanks, worm 
farms etc. 
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Monitoring 

As per the Guidelines for the Utilisation and Disposal of Wastewater Sludge the characterisation and classification 
of sludge should be repeated when any major sludge production or processing changes occur that could affect 
the classification. Ongoing monitoring of the sludge and effluent will be required to determine changes in sludge 
classification and improvement in effluent quality.  Baseline and ongoing monitoring of groundwater will be 
required.  

Should the recommended management options (geotubes / vermistabilization, microorganisms, wetland) be 
favoured by the KKLM, the Nelson Mandela Metropolitan University could be approached, and a post graduate 
study be carried out to monitor rates of application, results of sludge classification, effluent results and groundwater 
results. 

 

Electrical supply 

Eskom electricity is currently supplied to the pump stations. There is no electricity at the WWTW site. Generators 
are proposed for electrical requirements during construction and maintenance requirements during operation. 

 

Water Supply 

No additional water is available for the process and the system has been designed accordingly. Water (for drinking, 
handwashing) will need to be provided for maintenance staff.  

 

Improvement of access and operations  

Access to the site exists and the access road will be improved by widening the road (not more than 2m) and 
grading the road.  

Overgrown vegetation around the ponds will be cleared to improve access. 

Fencing of the site to prevent unauthorised entry will occur. 

Necessary operational equipment (e.g. hand rake, wheelbarrow, scooping net etc.)  and an onsite storage rooms 
will be provided. A waste storage area (for screenings and grit) is required to be provided. 

  

Conclusion 
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In terms of the National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and the 2014 
Environmental Impact Assessment (EIA) regulations (as amended, 2017), the proposed project requires an 
integrated waste management license and environmental authorisation to be issued by the Eastern Cape 
Department of Economic Development, Environmental Affairs and Tourism (DEDEAT) before development can 
commence.  

Should the proposed project receive an integrated waste management license and environmental 
authorisation, the project is expected to commence within three (3) years from the date of the authorisation.  

 

2. FEASIBLE AND REASONABLE ALTERNATIVES 

 “alternatives”, in relation to a proposed activity, means different means of meeting the general purpose 
and requirements of the activity, which may include alternatives to— 
(a) the property on which or location where it is proposed to undertake the activity; 
(b) the type of activity to be undertaken; 
(c) the design or layout of the activity; 
(d) the technology to be used in the activity; 
(e) the operational aspects of the activity; and 
(f) the option of not implementing the activity. 
 

Describe alternatives that are considered in this application. Alternatives should include a consideration of all possible 
means by which the purpose and need of the proposed activity could be accomplished in the specific instance taking 
account of the interest of the applicant in the activity.  The no-go alternative must in all cases be included in the 
assessment phase as the baseline against which the impacts of the other alternatives are assessed.  The determination 
of whether site or activity (including different processes etc.) or both is appropriate needs to be informed by the specific 
circumstances of the activity and its environment. After receipt of this report the competent authority may also request 
the applicant to assess additional alternatives that could possibly accomplish the purpose and need of the proposed 
activity if it is clear that realistic alternatives have not been considered to a reasonable extent. 

 

Paragraphs 3 – 13 below should be completed for each alternative. 
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3. ACTIVITY POSITION 

Indicate the position of the activity using the latitude and longitude of the centre point of the site for each 
alternative site.  The co-ordinates should be in degrees and decimal minutes. The minutes should have at 
least three decimals to ensure adequate accuracy. The projection that must be used in all cases is the 
WGS84 spheroid in a national or local projection. 
List alternative sites if applicable. 
 
 
Alternative: 

Latitude (S): Longitude (E): 

Alternative S11 (preferred or only site 
alternative) 

34° 1.450' 24° 20.923' 

Alternative S2 (if any)     

Alternative S3 (if any)     
 
Note: No site alternatives have been considered for the pipeline routes as the pipelines will follow existing 
servitudes and infrastructure alignments. 

Alternative: Latitude (S): Longitude (E): 
Alternative S1 (preferred or only route 
alternative) 

    

 Starting point of the activity 34°  0.706' 24° 20.918' 

 Middle point of the activity 34°  1.047' 24° 20.895' 

 End point of the activity 34° 1.393' 24°  20.930' 

Alternative S2 (if any)     

 Starting point of the activity o ‘ o ‘ 

 Middle point of the activity o ‘ o ‘ 

 End point of the activity o ‘ o ‘ 

                                                           
1 “Alternative S..” refer to site alternatives. 
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Alternative S3 (if any)     

 Starting point of the activity o ‘ o ‘ 

 Middle point of the activity o ‘ o ‘ 

 End point of the activity o ‘ o ‘ 

 

For route alternatives that are longer than 500m, please provide an addendum with co-ordinates taken every 250 
meters along the route for each alternative alignment. 

 

4. PHYSICAL SIZE OF THE ACTIVITY 

Indicate the physical size of the preferred activity/technology as well as alternative activities/technologies 
(footprints): 
Alternative:  Size of the activity: 

Alternative A12 (preferred activity 
alternative) 

(Fenced area, hard footprint 
including sludge drying 
area, evaporation pond, 
maturation pond, storage, 
inlet works) 

Existing footprint: 1.1 ha 

Proposed upgrades will have an 
additional footprint of approximately 1 
ha. 

Fenced area of WWTW: 3.68 ha 

(36847 m2) 

 

Alternative A2 (if any)  m2 

Alternative A3 (if any)  m2 

or, for linear activities: 
Alternative:  Length of the activity: 

Alternative A1 (preferred activity 
alternative) 

 200mm bulk collector to inlet works: 
650m 

160 mm gravity pipe: 7800 m 

                                                           
2 “Alternative A..” refer to activity, process, technology or other alternatives. 
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110 mm rising main: 1200m 

110mm House connections: 10200m 
pipelines  

Total Pipe: (19850m / 19850m2 / 
1.9ha) 

Road upgrade: 700m in length (max. 
widen by 4 m) - 2800m2 / 0.28ha  

Total estimated footprint linear 
activities: 2.2 ha 

Alternative A2 (if any)  m 

Alternative A3 (if any)  m 

 
Indicate the size of the alternative sites or servitudes (within which the above footprints will occur): 
Alternative:  Size of the site/servitude: 

Alternative A1 (preferred activity 
alternative) 

 Fenced area of WWTW: 3.68 ha 

(36847 m2) 

Farm 654 is 607 ha  

(6 000 000 m2) 

Alternative A2 (if any) (initial design)  Fenced area of WWTW: 3.68 ha 

(36847 m2) 

Farm 654 is 607 ha  

(6 000 000 m2) 

Alternative A3 (if any)  m2 
 

5. SITE ACCESS 

Does ready access to the site exist?  YES NO 

If NO, what is the distance over which a new access road will be built  m 

   



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

30 

Describe the type of access road planned: 
Access to the site is via the R102 and along a 700m dirt road. The 700m access road will be improved 
through widening (not more than 4 meters) and grading.  

 
Include the position of the access road on the site plan and required map, as well as an indication of the road 
in relation to the site. 
 

6. SITE OR ROUTE PLAN 

A detailed site or route plan(s) must be prepared for each alternative site or alternative activity. It must be 
attached as Appendix A to this document.  
The site or route plans must indicate the following: 
6.1 the scale of the plan which must be at least a scale of 1:500; 

6.2  the property boundaries and numbers of all the properties within 50 metres of the site;  

6.3  the current land use as well as the land use zoning of each of the properties adjoining the site or sites;  

6.4 the exact position of each element of the application as well as any other structures on the site;  

6.5 the position of services, including electricity supply cables (indicate above or underground), water supply 
pipelines, boreholes, street lights, sewage pipelines, storm water infrastructure and telecommunication 
infrastructure;  

6.6 all trees and shrubs taller than 1.8 metres;  

6.7 walls and fencing including details of the height and construction material;  

6.8 servitudes indicating the purpose of the servitude;  

6.9 sensitive environmental elements within 100 metres of the site or sites including (but not limited thereto): 

 rivers; 

 the 1:100 year flood line (where available or where it is required by DWA); 

 ridges; 

 cultural and historical features; 

 areas with indigenous vegetation (even if it is degraded or invested with alien species); 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

31 

6.9 for gentle slopes the 1 metre contour intervals must be indicated on the plan and whenever the slope of the site 
exceeds 1:10, the 500mm contours must be indicated on the plan; and 

6.10 the positions from where photographs of the site were taken.  

 
Site layout plans are provided in Appendix A.   

 

7. SITE PHOTOGRAPHS 

Colour photographs from the centre of the site must be taken in at least the eight major compass directions with a 
description of each photograph.  Photographs must be attached under Appendix B to this form.  It must be 
supplemented with additional photographs of relevant features on the site, if applicable. 

See Appendix B for photographs of WWTW site layouts 1 and 2 and the pipeline route. 

 

8. FACILITY ILLUSTRATION 

A detailed illustration of the activity must be provided at a scale of 1:200 as Appendix C for activities that 
include structures.  The illustrations must be to scale and must represent a realistic image of the planned 
activity.  The illustration must give a representative view of the activity. 

An illustration of the WWTW is provided in Appendix C. 

 

 

9. ACTIVITY MOTIVATION 

9(a) Socio-economic value of the activity 

What is the expected capital value of the activity on completion? R 18.1 million 

What is the expected yearly income that will be generated by or as a result of the activity? R 0 

Will the activity contribute to service infrastructure? YES NO 

Is the activity a public amenity? YES NO 
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How many new employment opportunities will be created in the development phase of the activity? 90 - 100 

What is the expected value of the employment opportunities during the development phase? R 5.5 million 

What percentage of this will accrue to previously disadvantaged individuals? 100% 

How many permanent new employment opportunities will be created during the operational phase 
of the activity? 

2 

What is the expected current value of the employment opportunities during the first 10 years? R 3.5 million 

What percentage of this will accrue to previously disadvantaged individuals? 100% 

 

9(b) Need and desirability of the activity 

Motivate and explain the need and desirability of the activity (including demand for the activity): 
One of the aims of the National Development Plan 2030 is to ensure that all South Africans have affordable, reliable 
access to sufficient safe water and hygienic sanitation by 2030. Upgrading of the Clarkson WWTW and sewage 
reticulation is identified in the Koukamma Local Municipality 5 year Integrated Development Plan (2018-2019). The 
upgraded sewage network and upgraded WWTW will assist to improve the quality of the sanitation of the catchment 
area. This infrastructure is a precondition for providing basic sanitation services and meet household needs. 

 
Indicate any benefits that the activity will have for society in general: 

The existing sewerage network will be upgraded, existing leaks will be addressed. The upgrade will minimise health 
risk and pollution risks that result from contaminated water and soil.  

Employment opportunities will be created. 

If sludge management at the WWTW site is approved by KKLM then the compost is recommended to be beneficiated 
to Clarkson community. 

 
Indicate any benefits that the activity will have for the local communities where the activity will be located: 

The upgrade will minimise health risk and pollution risks that result from contaminated water and soil. 
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10. APPLICABLE LEGISLATION, POLICIES AND/OR GUIDELINES  

List all legislation, policies and/or guidelines of any sphere of government that are applicable to the application as 
contemplated in the EIA regulations, if applicable: 

 

Title of legislation, policy or guideline: Administering authority: Date: 

Public Participation 2010, Integrated Environmental 
Management Guideline Series 7 

Department of Environmental Affairs 2012 

Spatial Planning and Land Use Management Act (No. 16 of 
2013)  

Koukamma local Municipality 2013 

National Heritage Resources Act 25 of 1999 Eastern Cape Provincial Heritage 
Resources Agency 

1999 

Eastern Cape Nature and Environmental Conservation 
Ordinance 19 of 1974 

Department of Economic Development and 
Environmental Affairs (DEDEA) - Eastern 
Region 

1974 

National Environmental Management: Biodiversity Act (No. 
10 of 2004) 

EC Department of Economic Development, 
Environmental Affairs and Tourism 
(DEDEAT) 

2004 

Eastern Cape Biodiversity Conservation Plan Handbook, 
2007 

EC Department of Economic Development, 
Environmental Affairs and Tourism 
(DEDEAT) 

2007 

Eastern Cape Groundwater Plan, 2003 Department of Water Affairs 2003 

National Environmental Management: Protected Areas Act 
(No. 57 of 2003), as amended, 2014 

Department of Environmental Affairs 2014 

Classification and definition of protected areas and 
conservation areas. 

Department of Environmental Affairs 2013 

National Water Act (Act 36 of 1998) Department of Water and Sanitation 1998 

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

Department of Environmental Affairs 1998 
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Title of legislation, policy or guideline: Administering authority: Date: 

Guidelines for the Utilisation and Disposal of Wastewater 
Sludge Volumes 1 – 4  

Department of Environmental Affairs 

Department of Water and Sanitation 

Department of Agriculture and Forestry 

2009 

Small Waste Water Treatment Works 

DPW Design Guidelines 

Department of Public Works 2012 

National Norms and Standards for domestic water and 
sanitation services 

Department of Water and Sanitation 

 

2017 

GN R 325:  Listing Notice 2: National Environmental 
Management Act (107/1998): Environmental Impact 
Assessment Regulations, 2014 (as amended 2017). List of 
activities and competent authorities identified in terms of 
sections 24 (2) and 24 D 

Not applicable to proposed project 

Department of Environmental Affairs 2017 

GN R 326 National Environmental Management Act (Act No. 
107 of 1998): Environmental Impact Assessment 
Regulations, 2014 (as amended 2017) 

Department of Environmental Affairs 2017 

GN R. 327: Listing notice 1: National Environmental 
Management Act (107/1998): Environmental Impact 
Assessment Regulations, 2014 (as amended 2017) 

Department of Economic Development, 
Environmental Affairs and Tourism 
(DEDEAT) - Cacadu Region 

2017 

GN R. 324: Listing notice 3: National Environmental 
Management Act (107/1998): Environmental Impact 
Assessment Regulations, 2014 (as amended 2017) 

Department of Economic Development, 
Environmental Affairs and Tourism 
(DEDEAT) - Cacadu Region 

2017 

National Environmental Management: Waste Act (Act No. 
59 of 200): Category A – GNR 921  

Department of Economic Development, 
Environmental Affairs and Tourism 
(DEDEAT) - Cacadu Region 

2012 
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Detailed description of NEMA EIA listed activities associated with the project 

Listed activity as described in GN R.324, 325, and 
327 

Description of project activity that triggers listed activity – if 
activities in GN R. 324 are triggered, indicate the triggering 
criteria as described in the second column of GN R. 324 

e.g. GN R.324 XX(x): The construction of a 
bridge within 32m of a water course 

e.g. A bridge measuring 5 m in height and 10m in length, 
not wider than 8 meters will be built over the Vaal river 

GNR. 324 - Activity 12 
The clearance of an area of 300 square metres or 
more of indigenous vegetation except where such 
clearance of indigenous vegetation is required for 
maintenance purposes undertaken in accordance 
with a maintenance management plan.  

a. Eastern Cape 

ii. Within critical biodiversity areas 
identified in bioregional plans. 

In terms of the National Vegetation Map, 2019, the vegetation 
on site is mapped as Tsitsikamma Sandstone fynbos and has 
an ecosystem status of vulnerable (NBA, 2011). The site is 
located within 2km of the Garden Route National Park.  In 
terms of the ECBCP, the site falls within a terrestrial CBA 3 
and within an aquatic CBA 1. 

The existing footprint of the WWTW is approximately 1.1 ha in 
extent. The immediate surrounding area is open space. 
Approximately 5ha of vegetation is expected to be cleared for 
construction activities (installation of pipelines, road upgrade, 
treatment facilities). 

GNR. 324 -Activity 14 

The development of  

(ii) infrastructure or structures with a physical 
footprint of 10 square metres or more; 

 

where such development occurs— 

(a) within a watercourse; 

(c) if no development setback has been adopted, 
within 32 m of a watercourse measured form the 
edge of the watercourse 

a. Eastern Cape 

i. Outside urban areas:  

In terms of the National Vegetation Map, 2019, the vegetation 
on site is mapped as Tsitsikamma Sandstone fynbos and has 
an ecosystem status of vulnerable (NBA, 2011). The site is 
located within 2km of the Garden Route National Park.  In 
terms of the ECBCP, the site falls within a terrestrial CBA 3 
and within an aquatic CBA 1. Two watercourses traverse 
areas where rising mains will be positioned. 

 

Replacing the existing sewerage network will entail the 
installation of house connections (±10.2km 110mm pipelines), 
replacing approximately 502 existing conservancy tanks, 
installation of approximately 146 precast manholes, upgrading 
two (2) existing pump stations, replacing existing sewer lines  

o ±1.2km 110mm rising main  
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(ff) Critical biodiversity areas or ecosystem service 
areas as identified in systematic biodiversity plans 
adopted by the competent authority or in 
bioregional plans.  

 (hh) Areas within 10 kilometres from national 
parks or world heritage sites or 5 kilometres from 
any other protected area identified in terms of 
NEMPAA or from the core area of a biosphere 
reserve; 

o ±7.6km 160mm gravity pipeline 

o ±0.6km 200mm bulk collector 
pipelines  

 

There will be two 110 mm rising mains installed (each 
approximately 600m in length). Both pipelines will cross 
watercourses. Pump station 1 may also be located within 32 
m of a watercourse. 

 

Most the existing mains are 110mm, and therefore most of the 
existing lines are to be replaced, either in place, or with new 
routes. 

 

The peak throughput capacity is estimated at 18.71 l / s. 

GNR. 327 - Activity 27 

The clearance of an area of 1 hectares or more, 
but less than 20 hectares of indigenous vegetation, 
except where such clearance of indigenous 
vegetation is required for- 

i. The undertaking of a linear activity; 
or  

ii. Maintenance purposes undertaken in 
accordance with a maintenance 
management plan 

In terms of the National Vegetation Map, 2019, the vegetation 
on site is mapped as Tsitsikamma Sandstone fynbos and has 
an ecosystem status of vulnerable (NBA, 2011). The site is 
located within 2km of the Garden Route National Park.  In 
terms of the ECBCP, the site falls within a terrestrial CBA 3 
and within an aquatic CBA 1. 

The existing footprint of the WWTW is approximately 1.1 ha in 
extent. The fenced area will be approximately 3.6 ha. The 
estimated footprint linear activities is approximately 2.2 ha. Not 
more than 5ha of vegetation is expected to be cleared for the 
installation of pipelines and treatment facilities and associated 
infrastructure. 

 

 
Detailed description of NEMWA listed activities associated with the project 
No. & Date of Relevant Notice 
Activity Numbers  

Description 
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GN R. 921 of 29 
November 2013 
Category A: 3(1) 

The storage of general waste in lagoons: 
The existing Clarkson WWTW is a 0.33 Mℓ/day (330 000 liters / 330 cubic meters) 
oxidation pond system. The system consists of one (1) primary pond (anaerobic 
pond) and three (3) secondary ponds (facultative and evaporation ponds). There 
are no mechanical aerators.  
The existing ponds will be lined and re-furbished to improve the current status. 
The expansion to the works includes the construction of one new maturation / 
evaporation (secondary) pond and the addition of a drying bed. The tree secondary 
ponds will be converted to one facultative pond. Sludge will be stored and treated 
in drying bed. Treatment options will be considered (i.e. composting methods).  
Existing sludge has a C1a class in terms of the classification system provided 
under the Sludge Guidelines. 

GN R. 921 of 29 

November 2013 

Category A: 3(6) 

The treatment of general waste using any form of treatment at a facility that has 
the capacity to process in excess of 10 tons but less than 100 tons: 

Sludge will be treated in sludge drying beds by changing the physical 
characteristics of the sludge through drying. The sludge drying beds will have a 
capacity to treat/store 30.0 tonnes dry waste. An initial desludging is required 
where the dried sludge mass is expected to be a maximum of 250 tonnes. 

GN R. 921 of 29 
November 2013 
Category A: 3(12) 

The construction of a facility for a waste management activity listed in Category A 
of this Schedule (not in isolation to associated waste 
management activity). 
Conversion of the three (3) secondary ponds into one (1) facultative pond. 
Construction two (2) new maturation/evaporation ponds with an overflow outlet 
weir 
Construction two (2) new sludge drying beds / management areas 
An inlet works with hand-raked screens and degritting facilities, with adjacent on-
site storage room. 

 
 

11. WASTE, EFFLUENT, EMISSION AND NOISE MANAGEMENT  

11(a) Solid waste management 
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Will the activity produce solid construction waste during the construction/initiation 
phase? 

YES NO 

If yes, what estimated quantity will be produced per month? +/- 20 m3 

How will the construction solid waste be disposed of (describe)?   

Excavated material that is generated during site clearing will be used for fill material and levelling the site.  

Waste receptacles will be provided on site and maintained for the duration of the construction phase. 

Waste receptacles will be provided for the disposal of general waste. Construction waste will be removed from site 
by the appointed contractor to a registered waste disposal site. General waste will be removed off site by a licensed 
operator and disposed at permitted landfill sites in the KLM, namely Humansdorp landfill.  

Where possible, general waste will be re-used or recycled. 

Waste receptacles will be placed on site for the disposal of hazardous waste. Hazardous waste will be removed off 
site by a registered contractor and disposed at a nearby suitable registered and licensed waste disposal facility e.g. 
Koedoes Kloof, Aloes. 

Where will the construction solid waste be disposed of (describe)?   

General waste will be removed off site by a licensed operator and disposed at permitted landfill sites in the KLM, 
namely Humansdorp landfill.  

Hazardous waste will be removed off site by a licensed operator and disposed at Koedoes Kloof / Aloes. 

Will the activity produce solid waste during its operational phase? YES NO 

The existing Clarkson WWTW facilities are proposed to be upgraded. The current 
capacity is 0.3 Ml / day. The upgraded facility will remain at 0.3 Ml / day. However, the 
solid waste will be treated on site (if approved by KKLM) using the selected sludge 
management option (drying beds, geotubes, vermistabilization). Screenings and grit will 
be generated. 

 

How will the solid waste be disposed of (describe)?  
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General and hazardous waste generated during construction will be separated, collected from the site and disposed 
at the nearest licensed waste sites.  

If approved, sludge will be dried using one of the three methods discussed (drying beds, geotubes, 
vermistabilization). If a sludge management area is not approved, then it will be removed offsite for disposal at a 
licensed hazardous waste site  (i.e. Koedoes Kloof / Aloes).  

An estimated 54kg of grit and screenings is expected to be generated per week which amounts to an estimate 
16.6m3 per year. Screenings and grit will be collected and stored on site in a 6m3 skip and removed to a hazardous 
waste site  (i.e. Koedoes Kloof / Aloes) every 3-4 months.   

Where will the solid waste be disposed if it does not feed into a municipal waste stream (describe)? 

If approved, sludge will be dried using one of the three methods discussed (drying beds, geotubes, 
vermistabilization). If a sludge management area is not approved, then it will be removed offsite for disposal at a 
licensed hazardous waste site.  

An estimated 54kg of grit and screenings is expected to be generated per week which amounts to an estimate 
16.6m3 per year. Screenings and grit will be collected and stored on site in a 6m3 skip and removed to a hazardous 
waste site every 3-4 months.   

If the solid waste (construction or operational phases) will not be disposed of in a registered landfill site or be taken 
up in a municipal waste stream, then the applicant should consult with the competent authority to determine whether 
it is necessary to change to an application for scoping and EIA. 

Can any part of the solid waste be classified as hazardous in terms of the relevant 
legislation? 

YES NO 

If yes, inform the competent authority and request a change to an application for scoping and EIA.  

Is the activity that is being applied for a solid waste handling or treatment facility? YES NO 

If yes, then the applicant should consult with the competent authority to determine whether it is necessary to change 
to an application for scoping and EIA.  
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Note: The WWTW does not trigger a scoping and EIA application process.  

The WWTW will have a final capacity of 0.3 ML / day. 

The WWTW will treat sewage generated from Clarkson. No industrial wastewater will enter the system. 

Screenings will be removed offsite to licensed hazardous waste site every 4 months or as required. 

If approved, sludge will be dried using one of three methods. If sludge drying on site is not approved, then it will 
be removed offsite for disposal at a licensed hazardous waste site.  

 

11(b) Liquid effluent 

Will the activity produce effluent, other than normal sewage, that will be disposed of in a 
municipal sewage system? 

YES NO 

If yes, what estimated quantity will be produced per month? Effluent produced at 
Clarkson WWTW will be 
released on site. 

0.01 Ml / day 

0.3 Ml / month  

Will the activity produce any effluent that will be treated and/or disposed of on-site? Yes NO 

If yes, the applicant should consult with the competent authority to determine whether it is necessary to change to 
an application for scoping and EIA.  

Will the activity produce effluent that will be treated and/or disposed of at another facility? YES NO 

If yes, provide the particulars of the facility:   

Facility name:  

Contact person:  

Postal address:  

Postal code:  

Telephone:  Cell:  

E-mail:  Fax:  

Describe the measures that will be taken to ensure the optimal reuse or recycling of waste water, if any: 
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11(c) Emissions into the atmosphere 

Will the activity release emissions into the atmosphere? YES NO 

If yes, is it controlled by any legislation of any sphere of government? YES NO 

If yes, the applicant should consult with the competent authority to determine whether it 
is necessary to change to an application for scoping and EIA.  

  

If no, describe the emissions in terms of type and concentration:   

During construction, vegetation will be cleared. The clearing of vegetation will give rise to dust in the form 
of windblown dust and dust via vehicle entrainment and construction works. Fumes will be emitted from 
construction vehicles. The Particulate Matter concentration in the atmosphere will slightly increase due to 
the construction activities and this slight increase will be of short duration. The amount of emissions 
expected will be very small and will not trigger any of the listed activities promulgated 1 November 2013 
(GN R. 893) in terms of Section 21(1) b of the National Environmental Management: Air Quality Act (No 
of 2004) as amended.  Furthermore, the emissions will be within the acceptable dust fall rate (D < 600 
mg/m2/day, 30-days average) as according to the Dust Control Regulations promulgated 1 November 
2013 (GN R. 827) in terms of the National Environmental Management: Air Quality Act (No of 2004) as 
amended. 

 

 

11(d) Generation of noise 

Will the activity generate noise? YES NO 

If yes, is it controlled by any legislation of any sphere of government? YES NO 

If yes, the applicant should consult with the competent authority to determine whether it 
is necessary to change to an application for scoping and EIA.  

  

If no, describe the noise in terms of type and level:   



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

42 

Noise will be generated during the construction phase of the activity. The source of the noise will include 
construction vehicles, generator noise, pressure hammers and construction worker’s voices, etc. These 
noise levels will be very short lived and, with mitigation measures in place, are not assessed to be a 
nuisance. 

 

12. WATER USE 

Please indicate the source(s) of water that will be used for the activity by ticking the appropriate box(es) 

Municipal 

 

water board groundwater river, stream, dam 
or lake 

other the activity will not use 
water 

If water is to be extracted from groundwater, river, stream, dam, lake or any other natural feature, please 
indicate 

the volume that will be extracted per month: litres 

Does the activity require a water use permit from the Department of Water Affairs? YES NO 

The WWTW process uses no additional water.  

In terms of the NWA, a water use license is required in terms of Section 21 c, g and i.  

If yes, please submit the necessary application to the Department of Water Affairs and attach proof thereof 
to this application if it has been submitted. 

 

13. ENERGY EFFICIENCY 

Describe the design measures, if any, that have been taken to ensure that the activity is energy efficient: 

The electricity requirements of the project is low. Eskom electricity is provided at pump stations. 

Describe how alternative energy sources have been taken into account or been built into the design of 
the activity, if any: 
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SECTION B: SITE/AREA/PROPERTY DESCRIPTION 

Important notes:  

1. For linear activities (pipelines, etc) as well as activities that cover very large sites, it may be necessary to complete 
this section for each part of the site that has a significantly different environment.  In such cases please complete 
copies of Section C and indicate the area, which is covered by each copy No. on the Site Plan. 

 
Section C Copy No. (e.g. A):  NA 

 

2. Paragraphs 1 - 6 below must be completed for each alternative. 
 

3. Has a specialist been consulted to assist with the completion of this 
section? 

YES NO 

If YES, please complete form XX for each specialist thus appointed: 

All specialist reports must be contained in Appendix D. 

 

A vegetation assessment was conducted in-house by CEN IEM Unit. 

A fauna screener was conducted in-house by CEN IEM Unit. 

A groundwater investigation was carried out by SRK. 

A heritage screener was carried out by CTS. 

A freshwater assessment was carried out by EnviroScience.  

A geotechnical investigation has been carried out by SRK. 

See Appendix D for Specialist Reports. 

 

 

1. GRADIENT OF THE SITE 

Indicate the general gradient of the site. 
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Evaporation ponds, maturation pond, sludge drying facility: 
The new evaporation / maturation ponds were initially proposed to be situated west of the existing facilities. Due to a lower 
alien invasion in this area, the ponds were requested to be moved to the east of the existing facilities where the level of alien 
infestation was higher.  

 
Alternative S1 (Preferred: East of existing facilities): 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 

 
Alternative S2 (West of existing facilities): 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 

 
Alternative S3 (if any): 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 

 

 
Pipelines, pump stations: 
Alternative S1: 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 

 
Gradient is 1: 35 
 
Alternative S2 (if any): 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 

 
Alternative S3 (if any): 

Flat 1:50 – 1:20 1:20 – 1:15 1:15 – 1:10 1:10 – 1:7,5 1:7,5 – 1:5 Steeper than 1:5 
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2. LOCATION IN LANDSCAPE 

Indicate the landform(s) that best describes the site: 
2.1 Ridgeline 
2.2 Plateau 
2.3 Side slope of hill/mountain 
2.4 Closed valley 
2.5 Open valley 
2.6 Plain 
2.7 Undulating plain / low hills 
2.8 Dune 
2.9 Seafront 
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The WWTW site is situated between 
240 and 230 metres above sea level 
(MASL). The elevation decreases 
towards the southeast. 

The pipelines that will be installed at 
Clarkson is situated between 270 and 
240 MASL. The pipelines will run from 
north to south. The gradient is 1:35.  

 
Figure 8: Gradient of site 

 

3. GROUNDWATER, SOIL AND GEOLOGICAL STABILITY OF THE SITE 

Is the site(s) located on any of the following (tick the appropriate boxes)? 
 Alternative S1  

(Pipelines and 
Preferred 
WWTW layout: 
East of existing 
facilities): 

 Alternative S2 
(Pipelines and 
alternative 
WWTW layout: 
West of existing 
facilities): 

 Alternative S3 (if 
any): 

Shallow water table (less than 
1.5m deep) 

YES NO  YES NO  YES NO 
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Dolomite, sinkhole or doline 
areas 

YES NO  YES NO  YES NO 

Seasonally wet soils (often close 
to water bodies) 

YES NO  YES NO  YES NO 

Unstable rocky slopes or steep 
slopes with loose soil 

YES NO  YES NO  YES NO 

Dispersive soils (soils that 
dissolve in water) 

YES NO  YES NO  YES NO 

Soils with high clay content (clay 
fraction more than 40%) 

YES NO  YES NO  YES NO 

Any other unstable soil or 
geological feature 

YES NO  YES NO  YES NO 

An area sensitive to erosion YES NO  YES NO  YES NO 

 
The project area is underlain by the Peninsula Formation of the Table Mountain Group (TMG), Cape Supergroup. The 
Peninsula Formation comprises medium to course-grained supermature sandstone that is quartzitic in places. The 
maximum thickness of this formation probably does not exceed 3 000 m. 

The general description of the soils on site is soils with a marked clay accumulation, strongly structured and a non-reddish 
colour. The clay content of the area is mapped as 7 – 15 %; the leaching status is non calcareous. (SRK, 2019, Council of 
Geoscience, 2000).  Geotechnical investigations were carried out by SRK; the location of test pits is provided in Figure 9.  
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Figure 9: Test pit layout (Source: Geotechnical investigation, SRK, 2019) 
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Figure 10: Soil profile of test pit 7 (adapted from SRK, 2019) 

The topsoils (0.3m depth) was found to be generally 
loose, with occasional intact silty sands and soils with 
trace gravel. 

The topsoil is underlain by brown to grey, loose to 
medium dense, intact fine sand colluvium (1m average 
depth); it becomes more stained in colour as it grades 
into a higher clay content material. Clayey sand was 
intersected to an average of 1.8m below surface. 

The colluvium is underlain by a pedogenic (ferricrete 
variety) horizon (1.3m average depth) with silty sand and 
ferricrete nodules with a clayey sand matrix. Ferricrete 
was found absent where deeper clay sand colluvium was 
present. 

Beneath the pedogenic horizon is the residual soil (3m 
average depth) of the underlying quartzitic sandstone; it 
medium dense to very dense clayey fine-grained sand, 
occasionally sandy clay and gravel. 

At Test pits 2 and 8, the bedrock (hard rock quartzitic 
sandstone, Peninsula formation) was intersected at a 
depth of only 1.3m to 2.7m below the surface  

 

The permeability of pedogenic material was found to be a medium permeability and therefore have good drainage 
conditions. The residual material was found to have a low permeability with poor to practically impermeable drainage 
conditions. 

The seepage intersected at TP8 and TP 14 ranges in depth from 2.7m (TP8) and 1.8m (TP14) below surface. The 
pedogenic horizon is considered an indicator or a historical, fluctuating water table. The approximate area where the 
pedogenic horizon was intersected and the depth to the upper contact of the layer (i.e. upper contact of historical water 
table) is shown in Figure 11. 
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Figure 11: Historical water table areas and depth (adpated form SRK, 2019) 

 

The proposed project components (i.e. rising main pipelines, pump station) are located near tributaries of the Tsitsikamma 
River and one natural wetlands observed within the site.  

A networks of joints and fractures control infiltration, recharge, storage and movement of groundwater in the often brittle 
TMG formations (Meyer, 1998 in SRK, 2019), however secondary groundwater storage is limited in the TMG which can 
result in rapid depletion of an aquifer when water is abstracted. High-yielding boreholes (> 5 L/s) have been developed in 
the TMG (provided that scientific siting methods are used), with water quality generally between 10 and 100 mS/m (the 
SANS 241:2015 specifies 170 mS/m as the Standard Limit for drinking).  

The elevation of the project area decreases towards the southeast. A drainage is visible approximately 425 m to the east 
of the WWTW Site. From the WWTW Site, surface water and shallow groundwater seepage will likely move in a south-
eastern direction towards the drainage, and then towards the Tsitsikamma River, situated approximately 2.5 km to the 
south of the WWTW.  

According to the National Groundwater Archive (NGA) database one borehole (78m depth) is located within 2km (SW of 
N2) of the WWTW site. Four boreholes were located in the surrounding area during the hydrocensus carried out by SRK, 
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of these, two were not working, one has a depth of 71 m and one is an equipped artesian well. There are groundwater 
users (town of Clarkson and the small settlement south of Clarkson) within 500 m of the Site, and the water is considered 
an important potable groundwater source that should be protected.  

Nitrate (NO3) present in sludge must be prevented from leaching through the soil profile into the aquifer. The South African 
Water Quality Guidelines for NO3 states that if there is any possibility that the groundwater may be used for drinking 
purposes, the maximum tolerable level for NO3-N must not exceed 10 mg/ℓ . 

 
If you are unsure about any of the above or if you are concerned that any of the above aspects may be an issue 
of concern in the application, an appropriate specialist should be appointed to assist in the completion of this 
section. (Information in respect of the above will often be available as part of the project information or at the 
planning sections of local authorities.  Where it exists, the 1:50 000 scale Regional Geotechnical Maps prepared 
by the Council for Geo Science may also be consulted). 
 

4. GROUNDCOVER 

Indicate the types of groundcover present on the site: 
 
4.1 Natural veld – good condition E 
4.2 Natural veld – scattered aliens E 
4.3 Natural veld with heavy alien infestation E 
4.4 Veld dominated by alien species E 
4.5 Gardens 
4.6 Sport field 
4.7 Cultivated land 
4.8 Paved surface 
4.9 Building or other structure 
4.10 Bare soil 
 
The location of all identified rare or endangered species or other elements should be accurately indicated on the 
site plan(s). 
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Natural veld - good 
conditionE 

Natural veld with 
scattered aliensE 

Natural veld with heavy 
alien infestationE 

Veld dominated by 
alien species E 

Gardens  

Sport field Cultivated land Paved surface 
Building or other 
structure 

Bare soil 

 
If any of the boxes marked with an “E “is ticked, please consult an appropriate specialist to assist in the completion 
of this section if the environmental assessment practitioner doesn’t have the necessary expertise.  
 
Water management Area 
The proposed project site is located within the Mzimvubu-Tsitsikamma Water Management Area within the Tsitsikamma sub-
water management area. The project area falls within the catchment area of the Tsitsikamma Estuary. The study area is 
located within the South Eastern Coastal Belt Ecoregion of the K80E quaternary catchment (Figure 12).   

 
Figure 12: Clarkson situated within K80E QC (Mzimvubu_Tsitsikamma WMA7, 2012, http://www.dwa.gov.za) 
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National Freshwater Ecosystem Priority Area 

The development footprint area is classified as falling within a National Freshwater Ecosystem Priority Area – Fish FSA or 
Fish sanctuary and associated sub-quaternary catchment (Catchment No. 9152; source layer: NFEPA river FEPAs – sub-
quaternary catchments; (see Figure 13). Fish sanctuaries are sub-quaternary catchments that are essential for protecting 
threatened and near-threatened freshwater fish that are indigenous to South Africa (Nel et al., 2011). The black fish symbol 
on the map indicates an associated sub-quaternary catchment that contains at least one vulnerable or near-threatened fish 
species, or a population of special concern (Nel et al., 2011).  

The National Wetlands Map 4 (NFEPA Wetlands Map) classifies the existing sewage ponds in Clarkson as artificial wetlands, 
of the Eastern Fynbos-Renosterveld Sandstone Fynbos_Flat type. Watercourses to the east of the development footprint, 
however, are classified as an artificial wetland (to the north-east; Eastern Fynbos-Renosterveld Sandstone Fynbos_Seep 
type), and a natural wetland (to the east; Eastern Fynbos-Renosterveld Sandstone Fynbos_Seep type). The National Wetland 
Inventory (SAIIE v2) spatial data only indicated wetlands (natural) occurring east of Clarkson village within 500m of the site. 
The watercourses and seeps within the development footprint, located north of the R102, are not included as wetlands on 
these maps. (see Figure 13 and Figure 14). 
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Figure 13: The development footprint falls within a NFEPA (areas in green) (NFEPA, 2011). Artificial and natural wetlands 

are indicated in blue.   
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Figure 14: The waterbodies identified in the SAIIE v2 National Wetland Inventory (2018) (adapted from EnviroScience 

aquatic assessment, 2019) 

 

National Vegetation and Protected Area 
The Garden Route National Park is located north of Clarkson village; the project areas falls within 5km of a protected area 
(Figure 15). 
In terms of the National Vegetation Map, 2019, the vegetation on the general development footprint area is mapped as FFs20 
Tsitsikamma Sandstone fynbos (Figure 16). FFs20 Tsitsikamma Sandstone Fynbos falls within the Eastern Fynbos-
Renosterveld Bioregion in the Fynbos Biome [conservation status: Vulnerable; conservation target: 23%; Mucina and 
Rutherford, 2006].  
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The 2011 National List of Ecosystems that are threatened and in need of protection, published in terms of the National 
Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) does not categorise the development footprint area 
in Clarkson as falling within a threatened ecosystem. 

Tsitsikamma Sandstone Fynbos vegetation is described as a medium dense, tall proteoid shrubland over a dense 
moderately tall, ericoid-leaved shrubland—mainly proteoid, restioid and ericoid fynbos, with fynbos thicket in wetter areas. 
The vegetation is present on ‘a relatively low mountain range with gentle to steep both northern and southern slopes over 
140 km, with a few high peaks and moderately undulating plains. Relatively broad compared to the other coastal mountain 
ranges varying from 10-20 km in width (Mucina and Rutherford, 2006). 

 

 
Figure 15: Garden Route National Park 
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Figure 16: National Vegetation as mapped by Mucina and Rutherford, 2006 

 

Eastern Cape Biodiversity Conservation Plan (ECBCP), 2007  

The WWTW site falls within a terrestrial critical biodiversity area (CBA) 2 (corridor 1, corridor 2) as mapped by the Eastern 
Cape Biodiversity Conservation Plan (ECBCP), 2007  (Figure 17). The pipeline route traverses CBA 1 (corridor 2) and CBA 
2 (corridor 1, corridor 2). The WWTW expansion area, bulk collector pipeline, and the greatest portion of gravity-fed sewage 
lines and house connections falls within a Terrestrial CBA 2. The northern area of Clarkson village is CBA1 but development 
in this area will mostly follow existing development footprints. 

Terrestrial CBA 1 areas are included within Biodiversity Land Management Class 1: Natural landscapes. The recommended 
land use objectives for Terrestrial BLMC 1 areas are to ‘maintain biodiversity in as natural state as possible. Manage for no 
biodiversity loss’ (Berliner et al., 2007).   
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Terrestrial CBA 2 areas are included within BLMC 2: Near-natural landscapes. The recommended land use objectives for 
Terrestrial BLMC 2 areas are to ‘maintain biodiversity in near natural state with minimal loss of ecosystem integrity. No 
transformation of natural habitat should be permitted’ (Berliner et al., 2007).   

 

 
Figure 17: Terrestrial CBA (ECBCP)  

 

In terms of the ECBCP the development footprint falls entirely within a Freshwater Aquatic CBA 1 (Figure 18). Aquatic CBA 
1 areas are included within Aquatic Biodiversity Land Management Class 1: Natural state. Aquatic BLMC 1 areas include 
critically important river sub-catchments, and priority primary catchments for E1 estuaries. It is recommended that less than 
10% of the total area of these sub-quaternary catchments are transformed (Berliner et al., 2007).  
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Figure 18: Clarkson situated within aquatic CBA1 (ECBCP, 2007) 

 

Garden Route Biodiversity Sector Plan (BSP) (2010) 
The Garden Route Biodiversity Sector Plan (BSP) (2010) is the most fine-scale bioregional conservation plan available for 
the Koukamma Municipality area.  

In terms of the Garden Route BSP, 2010, vegetation of the greatest portion of the development footprint is classified as 
Tsitsikamma Plateau Proteoid Fynbos. The residences in the northern-most ‘outskirts’ of town fall within the Tsitsikamma 
Mountain / Mesic Proteoid Fynbos classification; watercourses in the Clarkson area are classified as Tsitsikamma Perennial 
Stream (Figure 19). The National Equivalent Ecosystem Status assigned to: Tsitsikamma Plateau Proteoid Fynbos is 
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Critically Endangered; Tsitsikamma Mountain / Mesic Proteoid Fynbos is Least Threatened; Tsitsikamma Perennial Stream 
is Critically Endangered (Holness et al., 2010).  

Tsitsikamma Plateau Proteoid Fynbos is described as growing ‘very tall when not burned for long periods. This very wet unit 
contains many small isolated depressions, but they are impossible to map at this scale. This unit is very similar to the 
Tsitsikamma Mesic Proteoid Fynbos, but differs in occurring on the relatively flat coastal plateaus and not on the steep 
mountain slopes. The height that this vegetation can attain, up to 10 m tall, also distinguishes it from Tsitsikamma Mesic 
Proteoid Fynbos. It shares similar species, but the following tend to be most abundant, possibly because of their ability to 
grow into tall plants quickly: Rhodocoma gigantea, Tetraria involucrata, Erica sparsa, Erica discolor, Passerina falcifolia, 
Leucadendron eucalyptifolium and Protea mundii’ (Vlok et al., 2008).  

Tsitsikamma Mountain / Mesic Proteoid Fynbos is ‘closely related to Tsitsikamma Plateau Proteoid Fynbos, but it differs 
in its position in the landscape. 

The Tsitsikamma Perennial Stream habitat unit is characterised by water that is dark, fresh and acidic. Much of the upper 
water catchment is located in inland valleys. Vegetation is dominated by Protea mundii and Laurophyllus capensis. A rare 
plant present in this habitat unit is Gladiolus sempervirens (Vlok et al., 2008).  
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Figure 19: Tsitsikamma Plateau Proteoid Fynbos vegetation (green). Tsitsikamma Perennial Stream (blue) Tsitsikamma 

Mountain / Mesis Proteoid Fynbos vegetation (purple) (Garden Route BSP, 2010) 

 

In terms of the Garden Route BSP, smaller portions of the remainder of the development footprint area are classified as 
Critical Biodiversity Areas (CBA’s) i.e. the sewage pond expansion area and associated bulk collector pipeline (south of the 
R102), as well as the wetland area created by the meeting of two watercourses (north of the R102, between the central and 
eastern-most residential areas in Clarkson). The management objectives for CBA’s are to maintain natural land, rehabilitate 
degraded land to a natural or near-natural state, and to manage natural land for no further degradation (Vromans et al., 
2010). Watercourses present in the development footprint area are all classified as Ecological Support Areas (ESA’s) (Figure 
20). The management objective for ESA’s is to maintain ecological processes (Vromans et al., 2010).  
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Figure 20: Critical Biodiversity Areas map showing the development footprint  falling within Ecological Support Areas  

(yellow) and CBA’s (green) (Garden Route BSP, 2010) 

 

 

Description of Fauna 

During the site walkovers butterflies, reptiles and birds (Bishops and Weavers) were observed at the WWTW site and along 
the pipeline route. Frogs were heard in the wetland area. Spoors of small mammals were observed around the WWTW. 
Snares were observed around the WWTW ponds. The open channel area is used by Mongoose (observed), possibly foraging 
for small crabs in the open water areas. 

The site falls within the 3424 AB Quarter Degree Grid Cell (QDGC). The resources below were used to determine the 
terrestrial fauna that have been mapped / or whose range occurs, within the 3424 AB QDGC: 
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 Reptile Atlas of Southern Africa 
 South African Bird Atlas Project 2 
 Red Data List of Mammals of South Africa Swaziland and Lesotho, 2016 
 The 2015 Eskom Red Data Book of Birds of South Africa Swaziland and Lesotho 
 The International Union for Conservation (IUCN)’s Red Lists, 2018 

 

The full lists of amphibians, birds, reptiles and mammals recorded within the 3424 AB QDGC is provided in Appendix D5. An 
indication of threat status / protection level is provided. 

 

Threatened species are those that face a high risk of extinction in the near (or foreseeable) future and have been classified 
as Critically Endangered, Endangered or Vulnerable. The classification is based on a scientific conservation assessment (or 
Red Listing process), using a standardised set of criteria developed by the IUCN for determining the likelihood of a species 
becoming extinct.  

Resources used: 

 Species listed as threatened or protected in terms of Section 56 of the National Environmental Management: 
Biodiversity Act (Act 10 of 2004). Classified as critically endangered, endangered, vulnerable or protected. (TOPS-
listed Species) 

 Species listed in the Endangered or Vulnerable categories in the revised South African Red Data Books  
 IUCN Red List, 2018  
 Protected / threatened species listed in terms of the Provincial Nature Conservation Ordinance (No. 19 of 1974) 

(PNCO) 

 

Sensitive species include Species not falling in the categories above but listed in: 

 Appendix 1 or 2 of the Convention of International Trade in Endangered Species (CITES) 
 Endemic species 
 Species endemic to the region 

 

Reptiles 
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Historical records indicates that 11 species of reptiles have been recorded within the 3424 AB QDGC within which the project 
site is located. This includes 3 species of snake, 3 species of lizard, 1 species of skink, 2 chelonian species, 1 species of 
agama, 1 species of chameleon. The low records within this QDGC is likely attributed to the low population numbers residing 
in the area; the number of species is considered to be higher due to the location of the site (i.e. rural and within walking 
distance to the Garden Route National Park). Species of gecko likely occur within the area and more species of snake and 
lizard are expected in the area. 

Of the recorded species: 

 One (1) species is listed as threatened in terms of the SARCA Red List 2014 (Bradypodion taeniabronchum) 
 One (1) species is listed as protected on the NEMBA TOPS (Bradypodion taeniabronchum) 

 All tortoises, terrapins and lizards are listed as a schedule 2 species on the PNCO list; snakes within Families 
Colubridae and Lamprophiidae are listed as a schedule 2 species on the PNCO list 

 

Amphibians 

Frog abundance and diversity reflects the general health of aquatic ecosystems. Two rivers cross through the town of 
Clarkson and wetlands are present. Amphibians are expected in the vicinity of the proposed upgraded pipeline route where 
the pipeline routes are close to, or crossing, streams and wetlands. During site walkovers, frogs were heard in the wetland 
area. 

According to historical records, 9 species of frog are likely to occur in the 3424 AB QDGC. Of these, none occur on the 
NEMBA TOPS list, none are listed as threatened species on the IUCN Red Data List nor listed as a schedule 1 species in 
the PCNO. All frogs and toads are listed as a schedule 2 species on the PNCO and are thus considered species of 
conservation concern. Permits will be required for the removal of frogs.  

 

Mammals 

6 mammal species have been recorded within the range of the 3424 AB QDGC. These include 3 species of Bovidae, vervet 
monkey, leopard and greater musk shrew. The low records within this QDGC is likely attributed to the low population 
numbers residing in the area. Species belonging to families Muridae, Gliridae and Vespertilionidae (bats) can be expected 
to occur.   

 

 1 species is listed as threatened on the IUCN Red list, 2018 (Panthera pardus) 
 2 species are listed as threatened on the 2016 Regional Mammal Red List (Panthera pardus, Philantomba monticola) 
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 2 species are listed as threatened on the NEMBA TOPS (Panthera pardus, Philantomba monticola) 
 2 species are listed on the CITES (Panthera pardus, Philantomba monticola) 
 Schedule 2 of the PNCO (blue duiker, leopard, common duiker and all shrews and bats) 

 

Birds 
According to SABAP2, records, 153 bird species have been recorded within the 3400_2420 pentad within which the project 
site is located. Of these records: 

 All birds are listed as schedule 2 species on the PNCO with exception of those listed in schedule 1 and Section 2 
(2) of the PNCO 

 1 species is listed as threatened on the IUCN Red list, 2019 (Circus maurus) 
 2 species are listed as threatened in the Regional Red List, 2015 (Neotis denhami, Circus maurus) 
 1 species is listed as threatened on the NEMBA TOPS (Falco peregrine) 

 

Permits will be required for search and rescue of any NEMBA TOPS species and species listed in schedule 2 of the PNCO 
which fall within the development footprint. Animals within the area but not directly threatened by the development should not 
be disturbed. 

 

Vegetation Assessment 
Members of CEN IEM Unit visited the WWTW property on 7 June 2019. Observations of anthropogenic impacts, important 
environmental features, and a list of plant species present on the property, were recorded. Photographs were taken at various 
points on the property. 

Anthropogenic impacts observed on site at the time of the survey includes: illegal dumping at old waste site; small to larger 
clumps of continuous stands of high densities of alien invasive trees (particularly acacias, Eucalypts and Pines); grazing by 
cattle.   

Members of CEN IEM Unit walked the proposed pipeline route on 20 August 2019. Photographs were taken at various points 
along the route. Sensitive environmental features and anthropogenic impacts observed along the route includes: wetlands, 
watercourses, leaking sewage, grazing by cattle and other small animals, alien invasive species along rising main lines and 
along watercourses. The gravity line and house connections will be developed within existing footprints (i.e. roads, paved 
areas). The gravity line crosses a small watercourse and vegetation which is mostly heavily invaded with alien plant species.  
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The grassy fynbos with a noticeable presence of intact indigenous species (other than alien invasive trees), occurring within 
the general study area can be described as a mixture or transitional form between Tsitsikamma Plateau Proteoid Fynbos and 
Tsitsikamma Mountain / Mesic Proteoid Fynbos (Vlok et al. 2008; Garden Route BSP, 2010). Species identified on site are 
characteristic of both vegetation types. 

A total of 125 plant species were identified within the project upgrade area in Clarkson, of which 29 are exotic and / or alien 
invasive plants. The sewage upgrade area housed an estimated 60 species, with as many as 45 species recorded in the 
northern portion of the ‘eastern’ watercourse which will be impacted by a new (160 mm gravity line) sewage pipeline crossing. 

Protected Plants identified in the general study area i.e. under the Eastern Province Nature Conservation Ordinance No. 19 
of 1974, and the Eastern Cape Environmental Conservation Bill of 2003, include: an amaryllid i.e. Crinum sp.; two 
Pelargoniums i.e. Pelargonium capitatum and P. cordifolium; three Ericas i.e. Erica cordata, E. glandulosa and E. sparsa; 
three irids i.e. Aristea ecklonii, Bobartia orientalis and Watsonia pillansii, and two proteoids i.e. Leucospermum cuneiforme 
and Leucadendron salignum. 

No species listed as threatened on the Red List of South African Plants (version 2017.1), were identified in the area. 

No species protected under the National Environmental Management: Biodiversity Act 10 of 2004 – Amendment of Critically 
Endangered, Endangered, Vulnerable and Protected Species List (14 December 2007), were identified in the area. 

No protected trees listed under the National Forests Act, 1998 (Act No. 84 of 1998) (updated 8 September 2017), were 
identified in the area. 

Protected plants and trees require permits from the relevant authorities i.e. DEDEAT and DAFF, prior to their disturbance 
(which includes the trimming of branches of protected trees), removal, and / or transplantation.  

Vegetation in the greatest portion of the proposed development footprint area, with exception of the parts of watercourses 
not affected by dense alien invasive trees, and a few patches of relatively uninvaded grassy fynbos to the west and north of 
the existing WWTW, can be described as degraded, partly to entirely transformed, of a largely secondary nature (in terms of 
plant succession) due to past development, heavy alien infestation, cattle grazing and veld fires, and can, therefore, be 
considered to be of low ecological sensitivity, and of low conservation value.  

The areas proposed for expansion of the WWTW are located to the immediate north and south-east of the existing WWTW’s 
sewage ponds. These areas have been degraded and transformed by an extended period of invasion by alien trees, and are 
dominated by dense stands of mature alien invasive trees i.e. Acacia saligna, Acacia mearnsii, and Pinus sp., with a sparsely-
vegetated understory of predominantly grasses and Anthospermum sp. 
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The bulk collector pipeline leading to the WWTW from the R102 (to the north-west) will be installed to the immediate east of 
an existing gravel access road to the WWTW. The construction of this pipeline is unlikely to have significant or lasting impacts 
on vegetation on site. 

Watercourses in the development footprint area, though affected by alien invasive trees in a moderate to high degree, are of 
high ecological sensitivity, and of high conservation value, as many fynbos-type species still thrive in these areas. The 
management and mitigation of environmental impacts associated with construction in watercourses i.e. rivers, wetlands and 
seeps in the Clarkson area, are addressed by the Aquatic Impact Assessment. 

 

Aquatic Assessment 
An aquatic assessment of the project area was carried out by Dr Brian Colloty. The proposed project components (i.e. rising 
main pipelines, pump station) is located near tributaries of the Tsitsikamma River and one natural wetlands. The tributaries 
have, over time, mostly been modified through the growth of alien trees such as Acacia mearnsi, Acacia longifolia, Datura 
stramonium and Eucalyptus spp.  All of the watercourse banks have also been further modified in terms of vegetation clearing 
for grazing and housing.  

The instream areas varied from were naturally moderately steep to steep, incised with no major floodplain areas to wider 
floodplain areas with wetlands.  Instream areas in close proximity to any of the project components have been altered over 
time. The only natural species observed along the remaining riverbanks, included Cyperus latifolia, Juncus spp, Miscanthus 
capensis.  The upper banks along all areas were dominated by grassy fynbos, Kikuyu (Pennisetum clandestinum) and Buffalo 
grass (Stenotaphrum secundatum) and or alien trees. The study area hydrology was characterised mostly ephemeral flows 
possibly due to the alien encroachment that has occurred overtime.   

Delineated systems within the project area are indicated in Figure 21 below.  Any activities within the respective 42m (rivers) 
and 56m (wetlands) buffers will require a WUL (possible GA) under Section 21 c & i of the NWA, 1998).  This includes any 
of the other activities within 500m of the natural wetlands observed, i.e. not the existing dams and WTWW ponds. 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

68 

 
Figure 21: Observed aquatic systems and their respective buffers and the regulated wetland WULA zone in relation to the 

project components (adapted from EnviroScience aquatic assessment, 2019) 

 

5. LAND USE CHARACTER OF SURROUNDING AREA  

Indicate land uses and/or prominent features that currently occur within a 500m radius of the site and give 
description of how this influences the application or may be impacted upon by the application: 
5.1 Natural area 
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5.2 Low density residential 
5.3 Medium density residential 
5.4 High density residential 
5.5 Informal residential 
5.6 Retail commercial & warehousing 
5.7 Light industrial 
5.8 Medium industrial AN 
5.9 Heavy industrial AN 
5.10 Power station 
5.11 Office/consulting room 
5.12 Military or police base/station/compound 
5.13 Spoil heap or slimes damA 
5.14 Quarry, sand or borrow pit 
5.15 Dam or reservoir 
5.16 Hospital/medical centre 
5.17 School 
5.18 Tertiary education facility 
5.19 Church 
5.20 Old age home 
5.21 Sewage treatment plantA 
5.22 Train station or shunting yard N 
5.23 Railway line N 
5.24 Major road (4 lanes or more) N 
5.25 Airport N 
5.26 Harbour 
5.27 Sport facilities 
5.28 Golf course 
5.29 Polo fields  
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5.30 Filling station H 
5.31 Landfill or waste treatment site 
5.32 Plantation 
5.33 Agriculture 
5.34 River, stream or wetland 
5.35 Nature conservation area 
5.36 Mountain, koppie or ridge 
5.37 Museum 
5.38 Historical building 
5.39 Protected Area 
5.40 Graveyard 
5.41 Archaeological site 
5.42 Other land uses (describe)  
If any of the boxes marked with an “N “are ticked, how will this impact / be impacted upon by the proposed activity.  
NA 

If any of the boxes marked with an "An" are ticked, how will this impact / be impacted upon by the proposed activity.   
If YES, specify and explain: NA 

If YES, specify: 

If any of the boxes marked with an "H" are ticked, how will this impact / be impacted upon by the proposed activity.  
If YES, specify and explain: NA 

If YES, specify: 

 
Description of land uses in surrounding area 
Various types and levels of land transformation have been mapped for the development footprint area in the Garden 
Route BSP (Figure 22) and includes: natural areas around the sewage pond expansion area and bulk collector pipeline; 
farmland between residential areas and on the outskirts of Clarkson; urban areas; plantations to the north and east of 
Clarkson village, areas transformed by aliens to the western-most watercourse, and areas heavily degraded by alien 
invasive plants along the watercourse east of the town. 
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Figure 22: The Garden Route Biodiversity Sector Plan’s (2010) Transformation map: Urban (red), Plantation (blue) 
Farm (yellow), Natural (green), Alien Transformed (light purple), Alien heavy degradation (dark purple)  

 

The WWTW is located on Farm 654 which is approximately 600 hectares in extent and in a rural area. Plantation activities 
are taking place in the east and west of Farm 654.  The existing footprint of the WWTW is approximately 1.1 ha in extent 
and the immediate surrounding area (500m radius) is mostly undeveloped and vacant. An old landfill is located within 
walking distance to the WWTW site (15 / 20m) but is no longer in use, however some illegal dumping still occurs. Sports 
fields are located 370m north west of the WWTW site. The National N2 road (two lanes) is located approximately 80 m 
south of the site; a small settlement is located south of the N2 and agricultural activities also occur in this area.  The R102 
is located 500m north of the WWTW ponds.   

The upgraded sewage line is situated within the village of Clarkson. Tsitsikamma mountains form the northern backdrop 
of Clarkson. The Garden Route National Park borders Clarkson in the north. The small town of Clarkson consist of 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

“Innovation for Sustainable Development” 
t Floor Room 274   • Beacon Hill   • Hockley Close   • Kind William’s Town   • 5600   |   Private Bag X0054   • 5605   • Republic of South Africa 

TeL; 043 605 7099• Fax: 043 605 7300     | Email: • Web: www.dedeat.gov.za 
VERSION 1 dated 8 December 2014 

 

72 

approximately 550 houses with small gardens, some vegetables and livestock (i.e chickens, ducks, pigs, cows) and 
supporting infrastructure such as roads and few schools, shops.  The town is located 600 m north of the WWTW site. The 
sewage network will be upgraded within the town and will be located mostly within existing footprint (i.e. roads, sidewalks), 
however the line does traverse wetlands and watercourses.  

The vegetation surrounding the project has is comprised of grassy fynbos vegetation with moderate to high alien 
infestation in immediate adjacent areas north and east of the ponds, along the pipeline route, and lower alien infestation 
immediately west of the ponds. 

 

 
Figure 23: Activities within 500m of Clarkson sewage upgrade and WWTW site 
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6. CULTURAL/HISTORICAL FEATURES 

Are there any signs of culturally or historically significant elements, as defined in 
section 2 of the National Heritage Resources Act, 1999, (Act No. 25 of 1999), 
including  

YES NO 

Archaeological or palaeontological sites, on or close (within 20m) to the site? Uncertain / Unlikely 

If YES, 
explain: 

 

If uncertain, conduct a specialist investigation by a recognised specialist in the field to establish whether 
there is such a feature(s) present on or close to the site. 

Briefly explain 
the findings of 
the specialist: 

A heritage screener was done by CTS Heritage.  This report is included as Appendix D2. 

The Clarkson Moravian Mission Station was declared a National Monument under the National 
Monuments Act (NMA, 1969) in 1996. With the promulgation of the National Heritage Resources 
Act (NHRA, Act 25 of 1999) that replaced the NMA, the Clarkson Moravian Mission automatically 
became protected as a Provincial Heritage Site in terms of section 27(18) of the NHRA. Importantly, 
the proposed development will not impact on the declared site of the Clarkson Moravian Mission as 
described in the gazette notice and as such, section 27(18) of the NHRA is not triggered. Historical 
archaeological heritage associated with the history of the Clarkson Moravian Mission may occur 
within and around the Mission complex.  

In terms of archaeology, the likelihood of impacting significant stone age archaeology is low. Due to 
the nature of the proposed development as replacement and upgrading of existing WWTW 
infrastructure , it is unlikely that any stone age or historical archaeological resources associated with 
the Clarkson Mission will be impacted by the proposed development, even if they do occur within 
and around the Mission Complex. 

The proposed development consists of replacing existing WWTW infrastructure , it is unlikely that 
the proposed development will negatively impact on significant palaeontological heritage. The 
screener found that it is unlikely that the proposed development will impact significant heritage 
resources and recommended that no further heritage studies are required for this proposed 
development.  

Will any building or structure older than 60 years be affected in any way? YES NO 
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Is it necessary to apply for a permit in terms of the National Heritage Resources 
Act, 1999 (Act 25 of 1999)? 

YES NO 

If yes, please submit or, make sure that the applicant or a specialist submits the necessary application to 
SAHRA or the relevant provincial heritage agency and attach proof thereof to this application if such 
application has been made. 
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SECTION C: PUBLIC PARTICIPATION 

1. ADVERTISEMENT  

The person conducting a public participation process must take into account any guidelines applicable to 
public participation as contemplated in section 24J of the Act and must give notice to all potential interested 
and affected parties of the application which is subjected to public participation by— 
(a) fixing a notice board (of a size at least 60cm by 42cm; and must display the required information 

in lettering and in a format as may be determined by the competent authority) at a place conspicuous 
to the public at the boundary or on the fence of— 
(i) the site where the activity to which the application relates is or is to be undertaken; and 

  (ii) any alternative site mentioned in the application; 
(b) giving written notice to— 

(i) the owner or person in control of that land if the applicant is not the owner or person in control 
of the land; 

(ii) the occupiers of the site where the activity is or is to be undertaken or to any alternative site 
where the activity is to be undertaken; 

(iii) owners and occupiers of land adjacent to the site where the activity is or is to be undertaken 
or to any alternative site where the activity is to be undertaken;  

(iv) the municipal councillor of the ward in which the site or alternative site is situated and any 
organisation of ratepayers that represent the community in the area;  

 (v) the municipality which has jurisdiction in the area;   
(vi) any organ of state having jurisdiction in respect of any aspect of the activity; and 
(vii) any other party as required by the competent authority; 

(c) placing an advertisement in— 
 (i) one local newspaper; or  

(ii) any official Gazette that is published specifically for the purpose of providing public notice of 
applications or other submissions made in terms of these Regulations;  

(d) placing an advertisement in at least one provincial newspaper or national newspaper, if the activity 
has or may have an impact that extends beyond the boundaries of the metropolitan or local 
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municipality in which it is or will be undertaken: Provided that this paragraph need  not be complied 
with if an advertisement has been placed in an official Gazette referred to in subregulation 54(c)(ii); 
and 

(e) using reasonable alternative methods, as agreed to by the competent authority, in those instances 
where a person is desiring of but unable to participate in the process due to— 
(i) illiteracy; 
(ii) disability; or 
(iii) any other disadvantage. 

 

See Appendix E: Comments and Response Report 

2. CONTENT OF ADVERTISEMENTS AND NOTICES 

A notice board, advertisement or notices must: 
(a) indicate the details of the application which is subjected to public participation;  and  
(b) state— 

(i) that the application has been submitted to the competent authority in terms of these 
Regulations, as the case may be; 
(ii) whether basic assessment or scoping procedures are being applied to the 

application, in the case of an application for environmental  
authorisation; 

(iii) the nature and location of the activity to  which the application relates; 
(iv) where further information on the application or activity can be obtained; and  
(iv) the manner in which and the person to whom representations in respect of the application 

may be made. 
 

See Appendix E: Comments and Response Report 
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3. PLACEMENT OF ADVERTISEMENTS AND NOTICES 

Where the proposed activity may have impacts that extend beyond the municipal area where it is located, a 
notice must be placed in at least one provincial newspaper or national newspaper, indicating that an 
application will be submitted to the competent authority in terms of these regulations, the nature and location 
of the activity, where further information on the proposed activity can be obtained and the manner in which 
representations in respect of the application can be made, unless a notice has been placed in any Gazette 
that is published specifically for the purpose of providing notice to the public of applications made in terms of 
the EIA regulations.  
Advertisements and notices must make provision for all alternatives. 

See Appendix E: Comments and Response Report 

 

4. DETERMINATION OF APPROPRIATE MEASURES 

The practitioner must ensure that the public participation is adequate and must determine whether a public 
meeting or any other additional measure is appropriate or not based on the particular nature of each case.  
Special attention should be given to the involvement of local community structures such as Ward Committees, 
ratepayers associations and traditional authorities where appropriate. Please note that public concerns that 
emerge at a later stage that should have been addressed may cause the competent authority to withdraw 
any authorisation it may have issued if it becomes apparent that the public participation process was 
inadequate. 
 

5. COMMENTS AND RESPONSE REPORT 

The practitioner must record all comments and respond to each comment of the public before the application 
is submitted.  The comments and responses must be captured in a comments and response report as 
prescribed in the EIA regulations and be attached to this application. The comments and response report 
must be attached under Appendix E. 
 

See Appendix E: Comments and Response Report 
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6. AUTHORITY PARTICIPATION 

Authorities are key interested and affected parties in each application and no decision on any application will 
be made before the relevant local authority is provided with the opportunity to give input.  The planning and 
the environmental sections of the local authority must be informed of the application at least 30 (thirty) 
calendar days before the submission of the application. 
 
List of authorities informed: 

 Eastern Cape Department of Economic Development, Environmental Affairs and Tourism – Cacadu 
Region,  

Mr Andries Struwig / Mr Dyalan Govender 

Department of Water and Sanitation, Eastern Cape (Port Elizabeth) 

Ms. Marissa Bloem (Port Elizabeth - Water Use Authorisation Section) 

Potrait Tshatshu 

Mzukisi Maneli 

Department of Agriculture, Fisheries and Forestry 

Mr Thabo Nkoyo 

Heritage Resource Agency (ECPHRA) 

Mr S. Mokhanya 

Sarah Baartman 

B Makedama  - Cacadu DM Infrastructure Director 

Ted Pillay  - Sarah Baartman DM MM 

Zoleka Sumi - Sarah Baartman DM Environmental Health 

Buyisa Botha - Sarah Baartman DM Municipal Manager's Office 

Chris Wilken  - Cadadu Development Agency 

Kellelo Makgoka - Sarah Baartman District Municipality – Manager: Environmental Health 

PM Kate - Sarah Baartman DM - Director: Economic Development 

Koukamma LM  
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Mr Pumelelo Maxwell Kate (Mayor Koukamma LM) 

Nathan Jacob (Koukamma LM) 

Thozamile Sompani (Environmental / Community Officer: Koukamma Municipality) 

Koukamma Ward Councillors 

Councillor Graham Goliadh - Ward councillor Koukamma LM (Ward 5) – WWTW falls within ward 5 

Councillor Hester Paulina Pullen - Ward councillor Koukamma LM (Ward 6) 

 
List of authorities from whom comments have been received: 

 Ted Pillay  - Sarah Baartman DM MM 

I support the development 

Marisa Bloem – Department of Water and Sanitation 

Comments included in Comments and Response Report (Appendix E) 

 

7. CONSULTATION WITH OTHER STAKEHOLDERS  

Note that, for linear activities, or where deviation from the public participation requirements may be appropriate, the 
person conducting the public participation process may deviate from the requirements of that subregulation to the 
extent and in the manner as may be agreed to by the competent authority. 

 

Any stakeholder that has a direct interest in the site or property, such as servitude holders and service 
providers, should be informed of the application at least 30 (thirty) calendar days before the submission of 
the application and be provided with the opportunity to comment. 
 

Has any comment been received from stakeholders? YES NO 

If “YES”, briefly describe the feedback below (also attach copies of any correspondence to and 
from the stakeholders to this application): 

See Appendix E: Comments and Response Report 
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SECTION D: IMPACT ASSESSMENT 

The assessment of impacts must adhere to the minimum requirements in the EIA Regulations, 2010, and 
should take applicable official guidelines into account.  The issues raised by interested and affected 
parties should also be addressed in the assessment of impacts. 

 

1. ISSUES RAISED BY INTERESTED AND AFFECTED PARTIES 

List the main issues raised by interested and affected parties. 

No additional registrations have been received. 

Registered IAPs includes those automatically registered for the project. 

The DWS submitted comments on the draft BAR. 

See Appendix E: Comments and Response Report 

 
Response from the practitioner to the issues raised by the interested and affected parties (A full response must be 
given in the Comments and Response Report that must be attached to this report): 

See Appendix E: Comments and Response Report 
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2. IMPACTS THAT MAY RESULT FROM THE PLANNING AND DESIGN, CONSTRUCTION, 
OPERATIONAL, DECOMMISSIONING AND CLOSURE PHASES AS WELL AS PROPOSED 
MANAGEMENT OF IDENTIFIED IMPACTS AND PROPOSED MITIGATION MEASURES 

List the potential direct, indirect and cumulative property/activity/design/technology/operational 
alternative related impacts (as appropriate) that are likely to occur as a result of the planning and design 
phase, construction phase, operational phase, decommissioning and closure phase, including impacts 
relating to the choice of site/activity/technology alternatives as well as the mitigation measures that may 
eliminate or reduce the potential impacts listed. 
 
 

Impact Identification and Assessment Methodology 

The purpose of impact assessment is to assign a qualified significance to impacts which are predicted to occur as a result of the 
various aspects of an activity.   

 

The following definitions apply: 

 Activity: A distinct process or task undertaken by an organisation for which a responsibility can be assigned. Activities 
also include facilities or pieces of infrastructure that are possessed by an organisation. 

 Environmental aspect: An element of an organisations activities, products and services which can interact with the 
environment. The interaction of an aspect with the environment may result in an impact. 

 Environmental impacts: The consequences of these aspects on environmental resources or receptors of particular 
value or sensitivity, for example, disturbance due to noise and health effects due to poorer air quality.  

 Receptors: Comprise, but are not limited to, people or human-made systems, such as local residents, communities 
and social infrastructure, as well as components of the biophysical environment such as aquifers, flora and 
paleontology. 

 

Aspects 

Aspects associated with the proposed project are differentiated into construction and operation phases of the project. The nature 
of the impact is described. Once this has been undertaken the significance of the impact is determined.  

 

Identifying significant environmental impacts 

The significant environmental impacts are identified using three sources of information: 

 The nature of the receiving environment (the environment includes the social, cultural and biophysical environment) 
 A review and understanding of the aspects associated with the proposed project. 
 All comments received from interested and affected parties during the public participation process. The issues raised 

will be described giving consideration to the associated activity and the aspect of that activity that is likely to result in 
an impact. 

 

Nature of the impact 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

82 
 

Impacts on the environment can lead to changes in existing conditions; the nature of the impact can be direct, indirect or 
cumulative.  

 Direct impacts refer to changes in environmental components that result from direct cause-effect consequences of 
interactions between the environment and project activities. The direct impact is caused by the action and occurs at 
the same time and place. 

 Indirect (Secondary) impacts result from cause-effect consequences of interactions between the environment and 
direct impacts. The indirect impact is caused by the action and occurs later in time or is further removed in distance. 

 Cumulative impacts refer to the combined effect of changes to the environment caused by multiple human activities 
over space and time. Cumulative impact is the sum of existing conditions and the direct / indirect impacts resulting from 
the project. Example: A single cut in the forest is unlikely to have a detectable change, however increasing multiple 
cuts in the forest caused by a number of human activities is likely to decrease fauna and flora and increase soil erosion. 
Cumulative effects can thus be additive or synergistic. A synergistic effect refers to when the combined effect is greater 
than the sum of individual effects. 

 

Method for assessing the overall significance of impacts 

The overall significance of the impact is critical for defining mitigation and monitoring strategies. The qualified significance of 
predicted impacts assists to determine the manner in which aspects should be managed in order to avoid or minimise the 
predicted impacts.  

 

Overall significance of the impacts is determined through systematically rating the following criteria of the impacts: 

 The status of the impact 
 The spatial extent of the impact 
 The severity of negativity or degree of positivity of the impact  

o The duration of the impact 
o The frequency of the impact 
o The intensity of the impact 

 The consequence of the impact 
 The probability of the impact occurring 

 

Impact Status 

A qualitative rating of positive or negative is assigned to impact status. Refer to Table 6 (methodology). 

 

Spatial Extent 

The spatial extent for each aspect, receptor and impact is defined. The geographical coverage (spatial extent) description will 
take account of the following factors:  

 The physical extent / distribution of the aspect 
 The physical extent / distribution of the receptor  
 The proposed impact as a result of the aspect 
 The nature of the baseline environment within the area of impact 

 

For example, the impacts of noise are likely to be confined to a smaller geographical area than the impacts of atmospheric 
emissions, which may be experienced at some distance. The significance of impacts also varies spatially; noise may be significant 
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in the immediate vicinity. A qualitative description is assigned to the rating. A quantitative value ranging from 1 – 6 is assigned to 
the rating. Refer to Table 6 (methodology). 

 

Duration  

The duration refers to the length of time that an aspect of a proposed project may cause change on the receiving environment. 
The receiving environment could refer to either the social or cultural or biophysical environment. The change caused may be a 
positive or negative change. A qualitative description is assigned to the rating. A quantitative value ranging from 1 – 6 is assigned 
to the rating. 

 

Frequency  

The frequency of the impact occurring refers to how often the aspect results in a given impact on the receiving environment. The 
receiving environment could refer to either the social or cultural or biophysical environment. The impact may be positive or 
negative. A qualitative description is assigned to the rating. A quantitative value ranging from 1 – 6 is assigned to the rating.  

 

Intensity 

The intensity refers to the magnitude of the impact experienced by the receiving environment. The environment could refer to 
either the social or cultural or biophysical environment. The impact experienced may be a positive or negative impact. A qualitative 
description is assigned to the rating. A quantitative value ranging from 1 – 6 is assigned to the rating.  

 

Severity / Degree 

The severity is the sum of the intensity, duration and frequency of the impact and therefore a quantitative value ranging from 3 – 
18 is assigned to the rating. If the impact is positive, the degree of positivity is determined. A qualitative description is assigned 
to the rating.  

 

Consequence 

A qualitative description is assigned to the rating. The consequence is the sum of the Severity (Intensity + Duration + Frequency) 
and Spatial Extent. Therefore, a quantitative value ranging from 4 – 24 is assigned to the rating.  

 

Probability 

In order to determine the significance of the impact, the probability of the impact occurring must first be rated. The probability 
refers to the likelihood that an impact will result from the aspect in question. A qualitative description is assigned to the rating. A 
quantitative value ranging from 1 – 6 is assigned to the rating.  

 

Overall Significance 

A definition of a “significant impact‟ for the purposes of the study is: “An impact which, either in isolation or in combination with 
others, could, in the opinion of the specialist, have a material influence on the decision-making process, including the specification 
of mitigating measures.” 

 

A qualitative description is assigned to the rating. The significance is the sum of the Consequence and Probability. Therefore a 
quantitative value ranging from 5 - 30 is assigned to the rating. A value of 5, 6 or 7 represents a low significance and described 
as “not harmful”. A value of 30 presents a Very High Significance and is described as an “environmental disaster”. 

 

Mitigation 
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The Mitigation ratings are described qualitatively according to the success and feasibility of the mitigation option in question. The 
impacts are further rated before and after mitigation / management options. Negative impacts are assessed with mitigation 
measures in place in order to give an overall significance rating with mitigation in place. Positive impacts are assessed with 
management measures in place in order to give an overall significance rating with management in place.  

 

Confidence 

The confidence of the EAP is assigned a qualitative value.  

 
Table 6: Impact Assessment Rating methodology 

Impact Status 

Rating Negative Positive 

Description 

An impact is rated negative if any degree of negative 
change will occur in the receiving environment as a result 
of any aspect of the proposed project.   

The environment refers to the social environment or the 
cultural environment or the biophysical environment. 

Negative impacts are to be avoided, minimised, or 
mitigated.  

An impact is rated positive if any degree of positive 
change will occur in the receiving environment as a result 
of any aspect of the proposed project.  

The environment refers to the social environment or the 
cultural environment or the biophysical environment. 

Positive impacts are to be enhanced. 

Scale (Spatial Extent) 

Refers to the spatial area the aspect will impact on the environment. The impact may be positive or negative. 

Rating 
Activity 
specific Site specific 

Local area 
Specific Municipal 

Provincial / 
National International 

Description 

Impact only 
experienced on 
area where 
activity is 
located 

Impact extends to 
the entire site of 
the project 

Impact extends 
beyond site into 
surrounding 
areas 

Impact extends 
beyond local 
area into 
municipal areas 

Impact extends 
beyond 
municipal area 
into provincial 
and may extend 
nationally 

Impact extends 
beyond national 
area 

Value  1 2 3 4 5 6 

Duration 

Refers to the length of time that the aspect may cause a change on the environment. The change may be positive or negative. 

Rating Very Short term Short  term 
Short - 
Medium term Medium term 

Medium - Long 
term Long term 

Description 1 day to 3 month 
3 months to one 
year 

One year to 
three years 

Three years to 
ten years 

Life of operation 
Extends beyond 
post closure 

Value  1 2 3 4 5 6 

Frequency 

Refers to how often the aspect may impact on the environment. 

The impact may be positive or negative. 

Rating Rarely Infrequent Seldom Regular Often Continuously 

Description Could occur 
annually 

Could occur 
within 6 months 

Monthly Weekly Daily Non stop 

Value 1 2 3 4 5 6 

Intensity (Magnitude / Size) 

Refers to the intensity of the impact experienced by the receiving environment. The impact may be positive or negative. 

Rating Low Low to medium Medium Medium to High High Very High 
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Description 

Low intensity 
experienced 
only by receiving 
environment and 
/ or occurs within 
100 metres of 
activity 

Low – medium 
intensity on 
receiving 
environment and / 
or occurs 100 – 
500 metres of 
activity 

Medium 
intensity on 
receiving 
environment 
and / or occurs 
500 – 1000 
metres of 
activity 

Medium to high 
intensity on 
receiving 
environment and 
/ or occurs within 
1000 – 5000 
metres of activity 

High intensity on 
receiving 
environment and 
/ or occurs within 
5000 – 10 000 
metres of activity 

Very high 
intensity on 
receiving 
environment and 
/ or within 10 
000 metres or 
beyond of the 
activity 

Value 1 2 3 4 5 6 

Severity of negative impact 

Severity (Intensity + Duration + Frequency) 

The severity of an environmental aspect is determined by the degree of change to the baseline environment, and considers the following: 

The reversibility of the negative impact, 

The sensitivity of the receptor to the stressor, 

The impact duration, its permanency and whether it increases or decreases with time. 

Rating Negligible Low Negative 
Medium 
Negative 

Medium - High 
Negative High Negative 

Very High 
Negative 

Description 

There will be 
negligible impact 
as a result of the 
aspect 

There will be a 
minor impact as a 
result of the 
aspect. This is 
easily reversible. 

The aspect will 
result in a 
moderate 
impact. 
Reversibility of 
the impact easy 
but costly.  

The aspect will 
result in a high 
impact. 
Reversibility of 
the impact 
possible but 
costly. 

The aspect will 
result in a high 
impact. 
Reversibility of 
the impact 
difficult and 
costly. 

The aspect will 
result in a 
severe impact. 
Reversibility of 
the impact not 
likely. 

Value 3 4-6 7-9 10-12 13-15 16-18 

Degree of positive impact 

Degree (Intensity + Duration + Frequency) 

The severity of an environmental aspect is determined by the degree of change to the baseline environment, and considers the following: 

The enhancement of the positive impact, 

The sensitivity of the receptor to the opportunity, 

The impact duration, its permanency and whether it increases or decreases with time. 

Rating Negligible Low Positive 
Medium 
Positive 

Medium High 
Positive 

High Positive 
Very High 
Positive 

Description  

There will be 
negligible impact 
as a result of the 
aspect 

There will be a 
minor impact as a 
result of the 
aspect.  

The aspect will 
result in a 
moderate 
impact. 

The aspect will 
result in a high 
impact.  

The aspect will 
result in a high 
impact.  

The aspect will 
result in a very 
high positive 
impact.  

Value 3 4-6 7-9 10-12 13-15 16-18 

Negative Consequence 

Consequence = (Severity + Spatial extent) 

Rating Negligible Negative low Negative 
Medium 

Negative 
Medium High 

Negative High Negative Very 
High 

Description 

Impact has 
insignificant 
consequence on 
receiving 
environment. 
Requires little or 
no mitigation. 

Impact requires in 
situ mitigation 
and receptor 
mitigation. 

Impact requires  
in situ 
mitigation and 
receptor 
mitigation 

Impact requires 
in situ mitigation, 
receptor 
mitigation and 
repair or 
restoration. 

Impact requires 
in situ mitigation, 
receptor 
mitigation and 
repair or 
restoration and 

Impact is to be 
avoided 
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possible 
compensation. 

Value 4 5-8 9-12 13-16 17-20 20-24 

Positive Consequence 

Consequence = (Degree + Spatial extent) 

Rating Negligible Positive low Positive 
Medium 

Positive 
Medium High 

Positive High Positive Very 
High 

Description 

Impact has 
insignificant 
consequence on 
receiving 
environment. 

Impact has a 
positive 
consequence; 
management 
required to 
enhance positive 
outcomes. 

Impact has a 
positive 
consequence; 
management 
required to 
enhance 
positive 
outcomes. 

Impact has a 
positive 
consequence; 
management 
required to 
enhance positive 
outcomes. 

Impact has a 
positive 
consequence; 
management 
required to 
maintain positive 
outcomes. 

Widespread / 
substantial 
beneficial effect. 
No alternative 
ways to achieve 
same benefits. 
Management 
required to 
maintain positive 
outcomes. 

Value 4 5-8 9-12 13-16 17-20 20-24 

Probability 

Refers to the likelihood that an impact will result from the aspect in question. The impact may be positive or negative. 

Rating Slim Slight Plausible Probable Expected Anticipated 

Description 0 - 9% likelihood 
10 – 25 % 
likelihood 

26 - 50% 
likelihood 

51 - 75% 
likelihood 

76 - 90% 
likelihood 

91 - 100 % 
likelihood 

Value 1 2 3 4 5 6 

Negative Significance 

(Consequence + Probability) 

Rating Negligible Low Medium Medium High High Very High 

Description Not harmful Slightly harmful Harmful Very Harmful 
Considerably 
Harmful  

Disaster 

Value 5 6-10 11-15 16-20 21-25 26-30 

Positive Significance 

(Consequence + Probability) 

Rating Negligible Low Medium Medium High High Very High 

Description Insignificant Slightly positive Positive 
Positive but not 
substantial. 

Substantial 
positive impact. 

Necessity 

Value 5 6-10 11-15 16-20 21-25 26-30 

Mitigation of negative impact 

Rating None Likely Possible Difficult Unlikely Not possible 

Description 

Mitigation not 
required. Impact 
remains the 
same. 

Impact can be 
avoided with 
mitigation which 
has proven 
results. 

Impact can be 
minimised and 
managed with 
mitigation 

Difficult or costly 
to mitigate. 

Difficult and 
costly to mitigate 

Impact cannot 
be mitigated 

Management of positive impact 

Rating None Likely Possible Difficult Unlikely Not possible 

Description Management not 
required. Impact 

Impact can be 
easily enhanced 
with management 

Impact can be 
enhanced with 
management 

Difficult or costly 
to enhance but 
possible 

Difficult and 
costly to 
enhance 

Impact cannot 
be enhanced 
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remains the 
same. 

which has proven 
results. 

Confidence 

Refers to the confidence level the EAP has in predicting the impact. 

Rating Low Medium low Medium Medium High High Very High 
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PLANNING AND DESIGN PHASE – ALTERNATIVE LAYOUT PLANS  

Aspect Alternative layout plans 

Impact 1: Impact on indigenous vegetation  

Nature of impact: Direct 

Description of impact 
Alternative layout plan 2 was the initial layout plan for the project and included the development of secondary 
evaporation pond west of the existing ponds. Members of CEN IEM Unit did a site walkover in June 2019. The area 
proposed for the development of the secondary evaporation pond in Alternative Layout 1 was found to be 
Representative of intact fynbos vegetation.  
 

 

Initial proposed layout of upgrade (Alternative 2) 
 
The area east of the ponds, however, was found to be heavily infested with alien vegetation. This information was taken 
into consideration; alternative layout 1 was developed which includes the positioning of the new ponds east of existing 
ponds. 
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Proposed layout of upgrade (alternative 1) (Preferred) 

Alternative layout 2 would result in a medium high impact on vegetation. This layout will not be assessed any further. 
Alternative layout 1 is the preferred layout. Alternative layout 1 also conforms to the natural gradient of the site, with the 
drainage direction being south east towards the Tsitsikamma River. 

Mitigation Measures 

 No development to take place west of existing ponds 
 The proposed pond is to be positioned east of existing ponds as indicated in Alternative layout 1 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local area 3 - - 
Duration Long term 6 - - 
Frequency Rarely 1 - - 
Intensity Low to medium 2 - - 
Severity Medium 9 - - 
Consequence Medium 12 - - 
Probability Expected 5 - - 
Impact Significance Medium High 17 - - 
Mitigation Mitigation (Alternative layout 1) will be implemented 
Confidence High 
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CONSTRUCTION PHASE - ALTERNATIVE LAYOUT 1 (PREFERRED) 

Direct Impacts 

Impact 1: Loss of indigenous vegetation 
Nature of impact: Direct 

Description of 
vegetation 

The grassy fynbos with a noticeable presence of intact indigenous species (other than alien invasive 
trees), occurring within the general study area can be described as a mixture or transitional form 
between Tsitsikamma Plateau Proteoid Fynbos and Tsitsikamma Mountain / Mesic Proteoid Fynbos 
(Vlok et al. 2008; Garden Route BSP, 2010). Species identified on site are characteristic of both 
vegetation types. A total of 125 plant species were identified within the project upgrade area in Clarkson, 
of which 29 are exotic and / or alien invasive plants. The sewage upgrade area housed an estimated 60 
species, with as many as 45 species recorded in the northern portion of the ‘eastern’ watercourse which 
will be impacted by a new (160 mm gravity line) sewage pipeline crossing. 

Protected Plants listed on the Eastern Province Nature Conservation Ordinance No. 19 of 1974, and 
the Eastern Cape Environmental Conservation Bill of 2003, were identified in the proect area. No 
species listed as threatened on the Red List of South African Plants (version 2017.1), were identified in 
the area.  

No species protected under the NEMBA – Amendment of Critically Endangered, Endangered, 
Vulnerable and Protected Species List (14 December 2007), were identified in the area. No protected 
trees listed under the National Forests Act, 1998 (Act No. 84 of 1998) (updated 8 September 2017), 
were identified in the area. 

Protected plants and trees require permits from the relevant authorities i.e. DEDEAT and DAFF, prior 
to their disturbance (which includes the trimming of branches of protected trees), removal, and / or 
transplantation.  

Vegetation in the greatest portion of the proposed development footprint area, with exception of the 
parts of watercourses not affected by dense alien invasive trees, and a few patches of relatively 
uninvaded grassy fynbos to the west and north of the existing WWTW, can be described as degraded, 
partly to entirely transformed, of a largely secondary nature (in terms of plant succession) due to past 
development, heavy alien infestation, cattle grazing and veld fires, and can, therefore, be considered to 
be of low ecological sensitivity, and of low conservation value.  

The areas proposed for expansion of the WWTW are located to the immediate north and south-east of 
the existing WWTW’s sewage ponds. These areas have been degraded and transformed by an 
extended period of invasion by alien trees and are dominated by dense stands of mature alien invasive 
trees. 

Watercourses in the development footprint area, though affected by alien invasive trees in a moderate 
to high degree, are of high ecological sensitivity, and of high conservation value, as many fynbos-type 
species still thrive in these areas. The management and mitigation of environmental impacts associated 
with construction in watercourses i.e. rivers, wetlands and seeps in the Clarkson area, are addressed 
by an Aquatic Impact Assessment. 

Aspect Pipeline route 

Description of impact The pipeline route occurs mostly within a developed footprint (i.e. roads, sidewalks) however rising 
mains will cross watercourses and a natural wetlands (degraded moist grassland) and pump station 1 
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(most eastern pump station) occurs within 32 m of the wetland. Intact vegetation along the pipeline route 
is characterised mostly by alien invasive species (e.g. wattle, pine species), with exception of the 
wetland species. The bulk collector pipeline leading to the WWTW from the R102 (to the north-west) will 
be installed to the immediate east of an existing gravel access road to the WWTW. The construction of 
this pipeline is unlikely to have significant or lasting impacts on vegetation on site. 

Fynbos species occur in the watercourse areas and can survive. No aquatic plant species of special 
concern were observed . The impact of the pipeline route on indigenous vegetation is expected to be 
negative of medium – low significance before mitigation due to the presence of fynbos species. With 
mitigation measures in place the impact of the pipeline route on indigenous vegetation is expected to 
be negative and of low significance. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Very short 1 Very short 1 
Frequency Seldom 3 Infrequent 2 
Intensity Low to medium 2 Low 1 
Severity Low 6 Low 4 
Consequence Low 8 Low 5 
Probability Probable 4 Probable 4 
Impact Significance Medium 12 Low 9 
Mitigation Possible 
Confidence High 

 

Aspect WWTW site layout 1 

Description of impact 

 

Site layout 1 positions all the proposed infrastructure in areas where the vegetation is heavily infested 
with alien invasive species (e.g. wattle, pine species). The developed footprint of the refurbished WWTW 
will be a total of 1.1 ha. The impact of site layout 1 on indigenous vegetation is negative and of low 
significance before and after mitigation due to the small footprint and high degree of alien infestation.  

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Short 2 Short 2 
Frequency Rarely 1 Rarely 1 
Intensity Low 1 Low 1 
Severity Low 4 Low 4 
Consequence Low 6 Low 5 
Probability Plausible 3 Probable 4 
Impact Significance Low 10 Low 9 
Mitigation Possible 
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Confidence High 
 

Mitigation Measures  The relevant plant permits required for plant search and rescue and clearing of Protected Plants 
and Trees during construction must be obtained from DAFF and DEDEAT before any construction 
commences. Plants removed during search and rescue should be relocated to designated open 
space areas that are part of the development and conserved in situ. 

 Basic environmental awareness training to be provided to contractors / sub-contractors prior to the 
start of construction activities. 

 Do not exceed footprint of activity with regards to vegetation removal. Vegetation disturbance is to 
be limited to that which is absolutely necessary. Physical damage to natural vegetation on the 
periphery of the construction activity is to be avoided. 

 Areas within the development footprint must be designated as laydown areas. Surrounding 
vegetation in undeveloped adjacent areas may not be used as laydown areas or disturbed in any 
way. 

 Site clearing to be done in phased manner. No blanket clearing of vegetation is permitted. 
 Movement of workers must be limited to areas under construction. Access to surrounding areas is 

not permitted; these must be designated as no-go areas during construction.  
 Excavated materials to be re used as far as possible (i.e. as fill material); excavation materials not 

re-used are to be removed as quickly as possible from the area and disposed at an appropriately 
licensed waste site.  

 No dumping of any materials on surrounding vegetation is allowed. 
 Gathering of firewood on or adjacent to the sites should not be permitted 
 Contractual fines to be imposed on any employee who is found attempting to remove indigenous 

flora. 
 No stockpiling is to occur within 32 m of watercourses and wetland areas 
 Pipelines traversing wetlands will be raised above ground to minimise disturbance 
 Topsoil and subsoil should be stored correctly for use during rehabilitation and cleared vegetation 

i.e. Acacia and Eucalyptus trees can be chipped and used as mulch in garden beds once soil has 
been levelled for rehabilitation. The use of mulch should be used with discretion, however, as 
Acacia and Eucalyptus trees are known to contain allelopathic chemicals which suppress the 
growth of other plant species. Mulch should also not be applied too thickly, further suppressing 
seed germination. 

 The reseeding of bare soil and disturbed areas with suitable grass species i.e. Cynodon dactylon 
(Couch Grass) and Eragrostis spp., is recommended as part of rehabilitation efforts, in order to 
restrict soil erosion during the operational phase and encourage recruitment of indigenous pioneer 
shrubs and forbs.  

 Alien invasive plant species must be carefully monitored and removed during both construction 
and operational phases, in order to encourage effective rehabilitation of disturbed areas.  

 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 2: Disturbance to fauna and loss of habitats  
Nature of impact: Direct 

Description of fauna The area surrounding the WWTW (500m radius) is mostly undeveloped and vacant with exception of 
an old landfill (100 m) and sports fields (370m). The vegetation surrounding the WWTW site is comprised 
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of grassy fynbos vegetation with moderate to high alien infestation in adjacent areas north and east of 
the ponds and lower alien infestation immediately west of the ponds. The N2 is located 80m south of 
the site, the R102 is located 480m north of the WWTW site. The habitats surrounding the pond have 
been impacted by on by alien vegetation, a waste dump site and installation of reticulation infrastructure 
and roads.  

The upgraded sewage line is situated within the town of Clarkson and will be located mostly within 
existing footprint (i.e. roads, sidewalks), however the line does traverse wetlands and watercourses, 
however these habitats have also been modified by aliens and development (roads, houses, supporting 
infrastructure). The Garden Route National Park forms the northern backdrop of Clarkson town.  
Agricultural activities occur within 10 km of the project area.  

During the site walkovers butterflies, reptiles and birds (Bishops and Weavers) were observed at the 
WWTW site and along the pipeline route. Frogs were heard in the wetland area. Spoors of small 
mammals were observed around the WWTW. Snares were observed around the WWTW ponds. 
Mongooses were observed in the vicinity of the watercourses.  

Historical records indicates that 11 species of reptiles and 6 mammal species have been recorded within 
the range of the 3424 AB QDGC. The low records are likely attributed to the low population numbers 
residing in the area; the number of species occurring in the area can be expected to be higher due to 
the location of the site (i.e. rural and within walking distance to the Garden Route National Park).  

Of the recorded species one (1) reptile species is listed as protected and 2 mammal species are listed 
as threatened on the NEMBA TOPS (Bradypodion taeniabronchum; Panthera pardus, Philantomba 
monticola ).  Reptiles (i.e. tortoises) and mammals ((blue duiker, leopard, common duiker and all shrews 
and bats) listed on schedule 2 of the PNCO list can be expected to occur within the area.    

All frogs and toads are listed as a schedule 2 species on the PNCO and are thus considered species 
of conservation concern. Permits will be required for the removal of frogs.  

According to SABAP2, records, 153 bird species have been recorded within the 3400_2420 pentad. Of 
these records 1 species is listed as threatened on the NEMBA TOPS (Falco Peregrine). All birds are 
listed as schedule 2 species on the PNCO with exception of those listed in schedule 1 and Section 2 (2) 
of the PNCO. 

Aspect Clearing of vegetation and disturbance during construction of infrastructure 

Description of impact Search and rescue must take place prior to site clearing. Should any threatened / protected fauna 
species be identified on site then these species should be translocated to nearby suitable habitats 
outside the development footprint area. All trees must be inspected for nests prior to removal. If nesting 
is taking place, the tree should only be disturbed once the nesting period is over. Blanket clearing must 
not take place.  

The footprint of the additional infrastructure required at the WWTW is small (i.e. 1 ha) and the pipeline 
route will mostly traverse existing footprints and alien vegetation and will cross watercourses and 
wetlands. It is anticipated that most of the fauna (particularly fast-moving reptiles, avifauna and 
mammals) currently inhabiting the project area will move into the surrounding area when vegetation 
clearing commences. The surrounding undeveloped areas will offer suitable forage and shelter to the 
disturbed fauna.  

The smaller and less mobile faunal species (e.g. tortoises) that may remain within the vegetation may 
suffer injury when vegetation is cleared, however, this is not likely to occur as the refurbished WWTW 
site will have a small footprint and any injury to fauna can be avoided though appropriate search and 
rescue operations and through training provided to construction personnel. Search and rescue of 
amphibians within wetland area should be carried out immediately before construction in wetlands 
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begins. Minimal disturbance to wetlands is to occur as amphibians and aves are likely using the habitat 
for breeding. 

With mitigation measures in place, this impact is rated as a negative impact of medium significance 
before mitigation due to the likely presence of wetland species and of low significance after mitigation. 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local area 3 Activity 1 
Duration Short – medium 3 Short 2 
Frequency Seldom 3 Seldom 3 
Intensity Low – medium 2 Low – medium 2 
Severity Medium  8 Medium 7 
Consequence Medium  11 Low 8 
Probability Probable 4 Slight 2 
Impact Significance Medium  15 Low 10 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  Design fences to allow for the passage of small fauna.  
 Basic environmental awareness training to be provided to contractors / sub-contractors prior 

to the start of construction activities to ensure all personnel are made aware of the need to 
prevent harm to fauna on site.  

 A faunal search and rescue operation must be undertaken prior to commencement of 
vegetation clearing on site. Permits for search and rescue of faunal Species of Special 
Concern (SSCs) will need to be obtained from the DEDEAT. 

 Relocate any small mammals and reptiles found within the development footprint to other 
localities with suitable habitat close to the site. 

 Removal of fauna ahead of construction is to be done as close to the time of construction as 
possible to prevent fauna moving back into the affected area. 

 Site clearing must be done in a phased manner to allow fauna the chance to move off the site. 
No blanket clearing of vegetation is to be permitted.  

 Movement of workers must be limited to areas under construction; access to surrounding area 
open areas must be regulated. These must be designated as no-go areas during construction. 

 No fauna encountered at the site may intentionally be harmed or killed.  
 All open excavations must be securely fenced or barricaded. Excavations must be checked 

daily for trapped fauna. Trapped animals are to be rescued and released. 
 Severe contractual fines must be imposed and immediate dismissal on any contract employee 

who is found attempting to snare or otherwise harms wild animals. 
 Establish strict speeding regulations during construction phase. All personnel and visitors to 

abide to speeding regulations. 
 Design drains and canals with angles of less than 45 degrees so they do not act as pitfall traps 

and animals can escape from the structures. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 
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Impact 3: Surface Water quality, groundwater quality and soil quality 
Nature of impact: Direct 

Description of soil and 
water 

The proposed project site is located within the Tsitsikamma sub-water management area. The 
quaternary catchments applicable to the development are K80E.  In terms of the ECBCP the study 
area is located within an Aquatic CBA 1.  Site elevation decreases towards the southeast. A drainage 
is visible approximately 425 m to the east of the site. From the WWTW site, surface water and shallow 
groundwater seepage will likely move in a south-eastern direction towards the drainage, and then 
towards the Tsitsikamma River, situated approximately 2.5 km to the south of the WWTW site.  

The project area is underlain by the Peninsula Formation (medium to course-grained supermature 
sandstone, quartzitic in places) of the Table Mountain Group (TMG), with a maximum thickness 
formation probably not exceeding 3 000 m. A networks of joints and fractures control infiltration, 
recharge, storage and movement of groundwater in TMG formations. Secondary groundwater storage 
is limited as the aquifer can be rapidly depleted. Loamy sand with an expected depth of 451 – 750 
mm is mapped on site. The general description of the soils on site is soils with a marked clay 
accumulation, strongly structured and a non-reddish colour. The clay content of the area is mapped 
as 7 – 15 %; the leaching status is non calcerous. (SRK, 2019, Council of Geoscience, 2000). Loamy 
sands are expected to have a medium rate of flow in the unsaturated zone. 

A geotechnical investigation has been completed by SRK. The topsoils (0.3m depth) (loose, with 
occasional intact silty sands and soils with trace gravel) is underlain by brown to grey, loose to medium 
dense, intact fine sand colluvium (1m average depth) that grades into a higher clay content material. 
Clayey sand was intersected to an average of 1.8m below surface. The colluvium is underlain by a 
pedogenic (ferricrete variety) horizon (1.3m average depth) with silty sand and ferricrete nodules with 
a clayey sand matrix. Ferricrete was found absent where deeper clay sand colluvium was present. 
Beneath the pedogenic horizon is residual soil (3m average depth) of underlying quartzitic sandstone; 
it is medium dense to very dense clayey fine-grained sand, occasionally sandy clay and gravel. At 
Test pits 2 and 8 (refer to Figure 9), the bedrock was intersected at a depth of only 1.3m to 2.7m below 
the surface. The permeability of pedogenic material was found to be a medium permeability and good 
drainage conditions. The residual material was found to have low permeability with poor to practically 
impermeable drainage conditions.The seepage intersected at TP8 and TP 14 (near anaerobic pond) 
ranges in depth from 2.7m (TP8) and 1.8m (TP14) below surface (refer to Figure 11).  
According to the groundwater investigation carried out by SRK, there is a high possibility that a high 
water table exists under the site as a very high water table was observed in the artesian borehole to 
the east of Clarkson village.  

According to the National Groundwater Archive (NGA) database and hydrocensus carried out by SRK, 
there are groundwater users (town of Clarkson and the small settlement south of Clarkson) within 500 
m of the Site. The water is considered an important potable groundwater source that should be 
protected. 

Existing overflow/emergency storage ponds are constantly full and overflowing. Sewage is currently 
leaking at rising mains and emergency pond at pump station 1. Sewage is evidently discharging 
sewage into nearby watercourses. Existing leaks and overflows need to be attended to immediately 
and upgrading of the system is urgently required.   

Aspect Construction activities at WWTW and long pipeline route 

Description of impact The following construction activities will take place at the WWTW: 

 Conversion of the three (3) secondary ponds into one (1) facultative pond  
 Adding two (2) new maturation/evaporation ponds with an overflow outlet weir for controlled 

discharge.  
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 Adding two (2) new sludge drying beds / sludge management area 
 Adding inlet works with hand-raked screens and degritting facilities, with adjacent on-site storage 

room. 
 Fencing around WWTW site.  
 Addition of an outlet channel 
 Widening of access dirt road by not more than 2m 
 

The following construction activities will take place at the sewage networks project area: 

 Installing house connections (±10.2km 110mm pipelines) to replace   ̴502 conservancy tanks 
 Replacing existing sewer lines  

 ±1.2km 110mm rising main  (the two rising mains will cross watercourses) 
 ±7.6km 160mm gravity pipeline 
 ±0.6km 200mm bulk collector pipelines  

 Installing 146 precast manholes  
 Upgrading two (2) existing pump stations (pump station 1 located within 32 m of watercourse) 
 

Note that the conservancy tanks will only be removed once the sludge management facilities (if 
approved) are in place and once the initial desludging operation has begun. Thereafter, the network 
will be connected. 

Most the existing mains are 110mm, and therefore most of the existing pipelines are to be replaced, 
either in place, or with new routes. The rising mains will cross the watercourses and wetlands and 
construction of the pump station will take place within 32 meters of wetlands. 

Construction activities at the WWTW will occur within 500 m of the drainage line located south east of 
the site.  The soils of the area, with regards to attenuation of contaminants, is regarded to be thin. It 
is likely that this layer will be removed during construction of the ponds. Beneath the clayey sand 
layer, the quartzitic sandstones of the Peninsula Formation are present. These are normally fractured 
and weathered (typically at the surface). Fractured / weathered sandstones have a medium  rate of 
flow (0.1 – 10 m/day) through the unsaturated zone and the capacity of the rock as an effective barrier 
to contaminants is medium. A high reduction of bacteria and virus and a minimal reduction for nitrates, 
phosphates and chlorides is expected. With flow rates of 10 m a day, with a water table deeper than 
5 m bgl, the contaminants could reach the groundwater within days, should a pathway exist.  

During construction various materials, such as diesel, oils and cement , desludging operations and 
waste materials, could pose a threat if by chance it is dispersed into watercourses or via surface run-
off into soil and water, or are allowed to permeate through the permeable sandy soil into the water 
table and move downstream within saturated zone (beneath water table) . The characteristics of the 
soils, geology and hydrogeology of the project area is such that there is a high risk of contamination 
to the aquifer.  

Without mitigation, localised contamination of soil and pollution of water is possible at the WWTW and 
along the pipeline route. Should the construction site be managed properly, the introduction of any 
pollutants would probably be limited.  This would result in an overall low intensity, with a low 
consequence and overall low significance.  

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site  2 Activity 1 
Duration Short 2 Very short 1 
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Frequency Seldom 3 Infrequent 2 
Intensity Low – medium 2 Low  1 
Severity Medium  7 Low 4 
Consequence Medium  9 Low 5 
Probability Probable 4 Plausible 3 
Impact Significance Medium  13 Low 8 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  Existing leaks and overflows need to be attended to immediately.  
 An investigation of existing ponds must be done; lining of all existing ponds is required. The 

DWS have provided the following comment ” the anaerobic oxidation pond system should 
ideally be lined with concrete slab to limit any seepages and/or percolation of groundwater 
resource by contaminants and the series of other ponds be lined with geosynthetic liners etc” 

 Do a cost benefit analysis to inform decision on effluent and sludge management options. 
 The sludge management option of existing sludge and operational sludge must be approved by 

the Koukamma Local Municipality and designed by the engineers (GG&G Consulting) prior to 
commencement of construction. 

 Construction of artificial wetland using hydrophytes local to the area is recommended to filter 
effluent leaving the site. A wetland specialist will need to be consulted to assist with design and 
implementation. 

 Detailed designs of all project components must be approved prior to commencement of 
construction.  

 Identify and demarcate construction areas for general construction work and restrict 
construction activity to these areas  

 Littering and contamination of soil and water sources during construction must be prevented by 
effective camp management. 

 Any hazardous materials, any flammable and combustible liquids, such as oils and fuels, used 
for construction must be stored safely on site.  Chemical storage containers must be regularly 
inspected so that any leaks are detected early. Hydrocarbon waste must be contained and 
stored in sealed containers within an appropriately bunded area. The storage area must be in 
designated areas which are impermeable, appropriately bunded, and stored in compliance with 
MSDS files, as defined by the SHE Representative / ECO. 

 Construction equipment must be refuelled within designated refuelling locations, or where 
remote refuelling is required, appropriate drip trays must be utilised.  

 Routine servicing and maintenance of vehicles is not to take place on-site (except for 
emergency situations or large cranes which cannot be moved off-site).  If repairs of vehicles 
must take place on site, an appropriate drip tray must be used to contain any fuel or oils. 

 Emergency plans must be in place in case of spillages. 
 Any spills must receive the necessary clean-up action.  It is recommended that bioremediation 

kits are  kept on-site and used to remediate any spills that may occur. Appropriate arrangements 
to be made for appropriate collection and disposal of all cleaning materials, absorbents and 
contaminated soils (in accordance with a waste management plan). 

 Fuel storage areas must be inspected regularly to ensure bund stability, integrity and function. 
 Oily water from bunds at the substation must be removed from site by licensed contractors. 
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 Spilled cement or concrete must be cleaned up as soon as possible and disposed of at a suitably 
licensed waste disposal site. 

 No stockpiling to take place within a water course. 
 Ablution and/or sanitation facilities must be provided for the workers/ contractors during 

construction phase and adequately serviced and maintained for the duration of construction. 
 The construction camp and necessary ablution facilities meant for construction workers must 

be beyond the 42m of any of the watercourses and 56m of the wetlands. 
 Any activities within the respective 42m (rivers) and 56m (wetlands) buffers will require a WUL 

(possible GA) under Section 21 c & i of the NWA, 1998).  This includes any of the other activities 
within 500m of the natural wetlands observed, i.e. not the existing dams and WTWW ponds); 
discharge of effluent will require a WUL under Section 21g of the NWA, 1998. 

 Any storage and disposal permits/approvals which may be required in terms of the NEMWA or 
any other relevant legislation must be obtained, and the conditions attached to such permits 
and approvals must be complied with. 

 Transport of all hazardous substances must be in accordance with the relevant legislation and 
regulations. 

 Specific areas must be designated on-site for the temporary management of various waste 
streams, i.e. general refuse, construction waste (wood and metal scrap) and contaminated 
waste.  Location of such areas must seek to minimise the potential for impact on the surrounding 
environment, including prevention of contaminated runoff, seepage and vermin control.  

 Where possible, construction and general wastes on-site must be reused or recycled.  Bins and 
skips must be available at the construction site for collection, separation and storage of waste 
streams (such as wood, metals, general refuse etc).   

 Disposal of waste must be in accordance with relevant legislative requirements, including the 
use of licensed contractors. Under no circumstances may solid waste be burnt or buried on site. 

 Waste and surplus dangerous goods must be kept to a minimum and must be transported by 
approved waste transporters to sites designated for their disposal. 

 Documentation (waste manifest) must be maintained detailing the quantity, nature and fate of 
any hazardous waste. 

 Hazardous and non-hazardous waste must be separated at source.  Separate waste collection 
bins must be provided for this purpose.  These bins must be clearly marked and appropriately 
covered. 

 All solid waste collected must be disposed of at a registered waste disposal site.  A certificate 
of disposal must be obtained and kept on file and be made available for review at any time. 

 Sludge from conservancy tanks must either be stored at the WWTW for treatment at the sludge 
management area (if approved) or it must be collected and disposed of at a registered waste 
disposal site.  A certificate of disposal must be obtained and kept on file and be made available 
for review at any time. 

 Conservancy tanks which can be removed must be desludged, washed, disinfected and reused 
where possible or disposed at a registered waste site. 

 Conservancy tanks which cannot be removed, due to nature of tank, must be desludged, treated 
with lime and filled and covered with sand. 

 Construction contractors must provide specific detailed waste management plans to deal with 
all waste streams. 

 An incident/complaints register must be established and maintained on-site. 
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 Corrective action must be undertaken immediately if a complaint is received, or potential/actual 
leak or spill of polluting substance identified.  This includes stopping the contaminant from 
further escaping, cleaning up the affected environment as much as practically possible and 
implementing preventive measures. 

 In the event of a major spill or leak of contaminants, the relevant administering authority must 
be immediately notified as per the notification of emergencies/incidents. 

 Any contaminated/polluted soil removed from the site must be disposed of at a licensed 
hazardous waste disposal facility. 

 Upon the completion of construction, the area will be cleared of potentially polluting materials. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

Impact 5: Soil erosion, soil loss, sedimentation 
Nature of impact: Direct 

Description of soil The proposed project site is located within the Mzimvubu-Tsitsikamma Water Management Area 
within the Tsitsikamma sub-water management area. The quaternary catchments applicable to the 
development are K80E. In terms of the ECBCP the study area is located within an Aquatic CBA 1. 
The WWTW site is situated between 240 and 230 metres above sea level (MASL). Site elevation 
decreases towards the southeast. A drainage is visible approximately 425 m to the east of the WWTW 
site. Surface water and shallow groundwater seepage will likely move in a south-eastern direction 
towards the drainage, and then towards the Tsitsikamma River, situated approximately 2.5 km to the 
south of the WWTW. 

The pipelines that will be installed at Clarkson is situated between 270 and 240 MASL. The pipelines 
will run from north to south. The gradient is 1:35. The proposed pipeline route will cross two tributaries 
and wetlands also occur in the vicinity of the rising main pipeline.  

The general description of the soils on site is “soils with a marked clay accumulation, strongly 
structured and a non-reddish colour”. The clay content of the area is mapped as 7 – 15 % (SRK, 2019, 
Council of Geoscience, 2000). A geotechnical investigation has been completed by SRK. The topsoils 
on site (0.3m depth) (loose, with occasional intact silty sands and soils with trace gravel) is underlain 
by brown to grey, loose to medium dense, intact fine sand colluvium (1m average depth) that grades 
into a higher clay content material. Clayey sand was intersected to an average of 1.8m below surface. 
The colluvium is underlain by a pedogenic (ferricrete variety) horizon (1.3m average depth) with silty 
sand and ferricrete nodules with a clayey sand matrix. Ferricrete was found absent where deeper clay 
sand colluvium was present. Beneath the pedogenic horizon is residual soil (3m average depth) of 
underlying quartzitic sandstone; it is medium dense to very dense clayey fine-grained sand, 
occasionally sandy clay and gravel. The pedogenic and residual material was found to be unsuitable 
for use a bedding material, but suitable as a blanket material.. 

Aspect Construction activities 

Description of impact Most the existing pipeline are to be replaced, either in place, or with new routes. The rising mains will 
cross the watercourses and construction of the pump station will take place within 32 meters of wetland 
areas. 

Removal of vegetation (which has a binding action on underlying soils) could lead to destabilization 
of sandy sediment leading to erosion. The fine sand colluvium is considered to be erodible as opposed 
to dispersive. Construction activities can lead to erosion and sedimentation, and disturbance to, 
watercourse areas.  

The soils within the study area are susceptible to erosion when subjected to high flows (high volumes 
and velocities), with head-cuts readily forming within the regional water courses.  This creates bed 
and bank instability in the aquatic ecosystems and consequent sedimentation of downstream areas.  
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Due to the nature of the study area hydrology, its present state and the surrounding impacts, the 
impact of soil erosion and sedimentation of surface water flows would be a negative impact with an 
overall significance rated as Low 

Mitigation measures to prevent soil erosion will need to be implemented at the areas where pipelines 
cross watercourses. Care must be taken to ensure appropriate storm management measures and 
erosion control measures are in place to prevent unnecessary erosion, sedimentation and pollution in 
the area. 

Should the construction site be managed properly, the negative impacts of any soil erosion would 
remain localised.  This would result in an overall low intensity. Mitigation measures can limit soil 
erosion. The impact would be negative and of low significance.  

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Short term 2 Very short 1 
Frequency Regular 4 Infrequent 2 
Intensity Low – medium 2 Low  1 
Severity Medium  8 Low 4 
Consequence Medium  10 Low 6 
Probability Probable 4 Plausible 3 
Impact Significance Medium  14 Low 9 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  Identify and demarcate construction areas for general construction work and restrict construction 
activity to these areas.  Prevent unnecessary destructive activity within construction areas 
(prevent over-excavations and double handling) 

 Construction activities must not encroach on surrounding vegetation.  Adjacent areas may not 
be disturbed in any way (i.e. not used for the stockpiling / dumping of any materials).  

 Prevent unnecessary destructive activity within construction areas (prevent over-excavations and 
double handling)  

 Site clearing to be done in phased manner. No blanket clearing of vegetation is permitted. 
 Topsoil should be cleared in a phased manner to avoid large areas of unconsolidated soils. 
 Stockpile topsoil for re-use in rehabilitation phase.  Maintain stockpile shape and protect from 

erosion. 
 No stockpiling should take place within a water course. The construction camp and necessary 

ablution facilities meant for construction workers must be beyond the 42m of any of the 
watercourses and 56m of the wetlands. 

 Disturbance of vegetation and topsoil must be kept to a practical minimum. Do not exceed 
footprint of activity with regards to vegetation removal.  

 Any storm-water within the site must be handled in a suitable manner, i.e. trap sediments and 
reduce flow velocities.   

 All stockpiles must be protected from erosion, stored on flat areas where run-off will be 
minimised, and be surrounded by bunds. 
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 Erosion and sedimentation into channels must be minimised through the effective stabilisation 
(of semi-rigid Gabion/Reno mattress/geo-textile structures) and the re-vegetation of any 
disturbed riverbanks. 

 No vehicle movement within the watercourse to prevent any compaction of soils. 
 Once infrastructure is installed all disturbed areas should be monitored with regards to 

revegetation which should occur naturally, thus preventing unstable soils.  Seeding should only 
occur if soils are not stable within 6 months post construction. 

 Rehabilitate disturbance areas as soon as construction in an area is completed with suitable 
means.  

 Any activities within the respective 42m (rivers) and 56m (wetlands) buffers will require a WUL 
(possible GA) under Section 21 c & i of the NWA, 1998).  This includes any of the other activities 
within 500m of the natural wetlands observed, i.e. not the existing dams and WTWW ponds);  

 Discharge of effluent will require a WUL under Section 21g of the NWA, 1998 
 Baseline and monthly monitoring of the effluent will be required to ensure compliance to the 

discharge limits as qualified by the National Water Act (Act 36 of 1998) and its relevant 
regulations; 

 Any excavation within watercourses ,must be supervised by the ECO 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 6: Change in topography 
Nature of impact: Direct 

Description of 
topography of site 

The WWTW site is situated between 240 and 230 metres above sea level (MASL). The elevation 
decreases towards the southeast. 

The pipelines that will be installed at Clarkson is situated between 270 and 240 MASL. The pipelines 
will run from north to south. The gradient is 1:35. 

Aspect Installation of WWTW ponds and supporting infrastructure 

Description of impact No change in topography will occur as a result of the sewage infrastructure upgrade. A slight change 
in the topography will occur at the WWTW within the development footprint for installation of ponds 
and sludge management facilities. The change in topography is a permanent impact of low intensity. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Activity 1 Activity 1 
Duration Long term 6 Long term 6 
Frequency Rarely 1 Rarely 1 
Intensity Low 1 Low 1 
Severity Medium 8 Medium 8 
Consequence Medium 9 Medium 9 
Probability Slim 1 Slim 1 
Impact Significance Low 10 Low 10 
Mitigation Possible 
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Confidence High 
 

Mitigation Measures  Design proposed site to follow natural contour lines so as to minimize effect on the topography. 
 The design depth of the evaporation ponds should likely not exceed 1,5m.  
 The new ponds and sludge management area must be lined with an impermeable geosynthetic 

lining.  
 Lining of surcharge protection berms that will surround the new and existing primary pond will 

take place 
 Lining of evaporation ponds, and drying bed must be done. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 7: Dust generation and air pollution 
Nature of impact: Direct 

Description of existing 
air quality 

The project area is located in a rural area and the Garden Route National Park is located to the north of 
the project area. There is very little development in the area. The main source of air pollution is dust 
generation from nearby agricultural and forestry activities in the area. Th N2 traverses to the south of 
the project area giving rise to a source of vehicular emissions. The ambient are quality in the area is 
considered good. 

Aspect Construction activities 

Description of impact During construction, vegetation will be cleared. The clearing of vegetation will give rise to dust in the 
form of windblown dust. Other sources of dust includes excavation activities, stockpiling and vehicle 
entrainment.  Sources of volatiles (fumes) and particulate matter include fuels from construction vehicles 
and building materials.  

The Particulate Matter concentration in the atmosphere will slightly increase due to the construction 
activities and this slight increase will be of short duration. The amount of emissions expected will be 
very small and will not trigger any of the listed activities promulgated 1 November 2013 (GN R. 893) in 
terms of Section 21(1) b of the National Environmental Management: Air Quality Act (No of 2004) as 
amended.  Furthermore, the emissions will be within the acceptable dust fall rate (D < 600 mg/m2/day, 
30-days average) as according to the Dust Control Regulations promulgated 1 November 2013 (GN R. 
827) in terms of the National Environmental Management: Air Quality Act (No of 2004) as amended. 

Care must be taken to ensure appropriate measures are in place to prevent unnecessary pollution in 
the area. With mitigation measures in place the impact is rated as negative of low significance. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Site 2 
Duration Very short 1 Very short 1 
Frequency Seldom 3 Infrequent 2 
Intensity Low 2 Low  1 
Severity Low 6 Low 4 
Consequence Low 8 Low 6 
Probability Probable 4 Probable 4 
Impact Significance Medium 12 Low 10 
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Mitigation Possible 
Confidence High 

 

Mitigation Measures  Basic environmental awareness training to be provided to all personnel prior to the start of 
construction with regards to suitable measures to be carried out to prevent dust generation. 

 Vegetation litter be removed off site and not stockpiled on site to reduce fire risk. 
 Do not leave machinery / vehicles running unnecessarily. Service machines and vehicles 

regularly to prevent unnecessary fumes and leaks. 
 Ensure cleaning materials, volatile materials and other hazardous materials (e.g. chemicals 

and fuels) are securely stored within a suitable sealable non-corrosive container. Ensure lids 
are secure to avoid unnecessary release into the environment 

 Excavated material from site levelling and landscaping activities will as far as possible be used 
on-site as fill material. Excess excavated material that cannot be used in this way will be 
exported from the site used in construction activities elsewhere in the NMBM or disposed of 
at an appropriately licensed waste disposal facility.  

 Topsoil should be cleared in a phased manner to avoid large areas of unconsolidated soils.  
 Topsoil and subsoil stockpiles should be covered and wetted and stabilised to prevent wind 

erosion and dust generation.  
 As necessary, dampen exposed soil areas on very windy days (>45 km/hr wind speeds) to 

prevent soil erosion by wind. A water cart or sufficient watering equipment should be available 
to wet soils during windy days if wind-blown sand and dust becomes a problem. During strong 
wind conditions it may be necessary to halt operations until conditions improve. 

 Once structures and infrastructure are in place, rehabilitate open areas with indigenous seeds 
and topsoil.  

 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 8: Noise generation 
Nature of impact: Direct 

Description of existing 
noise levels 

The project area includes the village of Clarkson and the WWTW site. The area consists of typical rural 
activities; forestry and agricultural activities occur nearby. The N2 is located 80 m south of the WWTW 
site; noise from the N2 is not heard at the WWTW site.   The ambient noise level in the area is very low. 

Aspect Construction activities 

Description of impact Sources of noise during construction phase include construction personnel, vehicles and machinery 
used for clearing of vegetation, levelling, and excavation. Any noise generated is likely to be experience 
by those close to the construction activity. With mitigation measures in place, the noise impacts will be 
short-lived and considered to be negative and of low significance. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Activity Specific 1 Activity 

Specific 
1 



 
 

 

 

 

 

 

 

 

 

  www.dedea.gov.za 

104 
 

Duration Very Short term 1 Very Short 
term 

1 

Frequency Often 5 Often 5 
Intensity Low 1 Low 1 
Severity Medium 7 Medium 7 
Consequence Low 8 Low 8 
Probability Slight 2 Slim 1 
Impact Significance Low 10 Low 9 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  Construction areas to be clearly demarcated. 
 During installation of pipelines, construction laydown areas must not be located within 100 m 

of the residents. 
 No loud music to be allowed on site. 
 All vehicles and machinery must be kept in good working condition. 
 Working hours to be restricted to day time hours (i.e. 7 am – 6pm)  
 No major construction work to take place after hours or on Sundays or on public holidays. 
 A complaints register should be kept to document complaints and the corrective action taken. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 9: Visual impact 
Nature of impact: Direct 

Description of 
receptors 

The project area includes the village of Clarkson and the WWTW site. The area consists of typical rural 
activities; forestry and agricultural activities occur nearby. The N2 is located 80 m south of the WWTW 
site; the WWTW is not visible from the N2 or Clarkson Village.   Receptors of visual impacts during 
installation of pipelines include the residents of Clarkson Village.  

Aspect Installation of WWTW ponds and supporting infrastructure 

Description of impact The WWTW site will not be visible from Clarkson town. There will be negligible visual impact during 
construction. The pipeline upgrade will take place mostly within the existing footprint of Clarkson Village 
and will be visible to residents of the village. The upgrade will be completed within a year. The impact 
is negative of low significance before and after mitigation. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial 

Activity specific 1 
Activity 
specific 

1 

Duration Very short 1 Very short 1 
Frequency Often 5 Often 5 
Intensity Low 1 Low 1 
Severity Medium 6 Negligible 6 
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Consequence Medium 7 Negligible 7 
Probability Plausible 3 Sight 2 
Impact Significance Low 10 Low 9 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  Basic environmental awareness training to be provided to all personnel prior to the start of 
construction to ensure personnel are aware of their individual responsibilities with regards to 
good housekeeping measures. 

 Construction laydown areas should not be located within 100 m of the residents 
 Ensure good housekeeping measures on site:  
 No litter  
 Stockpiles are located in designated areas 
 Machinery and equipment are located in designated areas 
 Construction materials stored in designated areas 
 Suitable waste receptacles are provided on site for general and hazardous waste, waste 

receptacles are manged correctly and do not overflow 
 Hazardous fuels and chemicals are stored on bunded areas under lock and key 
 Ablution facilities are stored in designated area and properly maintained.  
 Contractors must monitor construction vehicles to ensure that they are not overly full – thus 

increasing the likelihood of spillage of debris on the site. 
 Ensure any debris spilled onto roads is cleared up. 
 It is recommended that a portion of the proposed 2.4 m boundary wall is erected along the 

northern and western boundaries during the early stages of the construction phase, to mitigate 
the visual impacts of the construction phase.  

 A complaints register to be kept to document complaints and the corrective action taken. 
 Working hours to be restricted to day time hours (i.e. 8 am – 5pm)  
 No construction work to take place on weekends or on public holidays. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 10: Heritage impact 
Nature of impact: Direct 

Description of heritage 
in the area 

Clarkson Village was established in 1839 by HP Hallbeck as a station of the Mission Board of the 
Moravian Church, and named in honour of Thomas Clarkson, who played a leading role in the abolition 
of slavery. The Clarkson Moravian Mission Station was declared a National Monument under the 
National Monuments Act (NMA, 1969) in 1996. With the promulgation of the National Heritage 
Resources Act (NHRA, Act 25 of 1999) the site automatically became protected as a Provincial Heritage 
Site in terms of section 27(18) of the NHRA. The declared site includes the church, the church bell, the 
parsonage, mission store, cemetery, post office, registry office and the memorial to pastor Nauhaus and 
five metres of land surrounding each building or structure, situated on farm Clarkson 654.  

A rich Stone Age record is reported on in CRM and research projects from the wider terrain, including 
Earlier (ESA), Middle (MSA) and Later Stone Age (LSA) sites and occurrences. The coastal zone 
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remains the most sensitive, with many primarily LSA shell midden sites recorded within 300m from the 
coastline. From here the number of archaeological sites and occurrences decrease inland. 

According to the SAHRIS Palaeosensitivity map the area proposed for development is located in an 
area of high palaeontological sensitivity. The project area is situated within a large roughly east-west 
trending anticline, bounded in the north and south by rocks of the Cedarberg Formation of the Table 
Mountain Group, with older sediments of the Peninsular Formation of the Table Mountain Group 
outcropping constituting the bedrock beneath the area. Very rare trace fossils have been recorded from 
the Peninsular Formation of the Table Mountain Group in the Western Cape and these may be expected 
in the Eastern Cape. Shale and mudstone interbeds within the TMG are known to contain rare records 
of early Agulhas Sea life.  

Aspect Installation of WWTW ponds, pipelines and supporting infrastructure 

Description of impact The proposed development will not impact on the declared site of the Clarkson Moravian Mission as 
described in the gazette notice and as such, section 27(18) of the NHRA is not triggered.  

The area proposed for development does not contain sensitive archaeology landscape markers and as 
such, the likelihood of impacting significant stone age archaeology is low. Due to the nature of the 
proposed development as replacement and upgrading of existing WWTW infrastructure , it is unlikely 
that any stone age or historical archaeological resources associated with the Clarkson Mission will be 
impacted by the proposed development, even if they do occur within and around the Mission Complex. 

The proposed development consists of replacing existing WWTW infrastructure, and deep excavations 
are not expected for installation and lining of the ponds. It is unlikely that the proposed development will 
negatively impact on significant palaeontological heritage. 

With mitigation in place, the overall impact on heritage is negligible. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial 

Activity specific 1 
Activity 
specific 

1 

Duration 
Long term 6 

Very short 
term 

1 

Frequency Rarely 1 Rarely 1 
Intensity Low 1 Low 1 
Severity Medium 8 Negligible 3 
Consequence Medium 9 Negligible 4 
Probability Slim 1 Slim 1 
Impact Significance Low 10 Negligible 5 
Mitigation Possible 
Confidence High 

 

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

 It is recommended that all construction work is monitored by a person be trained as a site 
monitor to report to the foreman when heritage sites/materials are found.  

 If archaeological heritage resources are unearthed during construction, the find brought to the 
immediate attention of the developer and all work is to be stopped immediately and reported 
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by the ECO to the Eastern Cape Provincial Heritage Resources Authority (043 6422811; Mr 
Sello Mokhanya, 74 Alexander Road, King Williams Town 5600; smokhanya@ecphra.org.za) 
so that suitable specialist can be contacted as soon as possible to inspect the findings. Any 
recommendations followed from such an investigation must be carried out. 

 Any discovered artefacts shall not be removed under any circumstances without consent from 
the ECPHRA. 

 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 11: Creation of employment opportunities and skills transfer 
Nature of impact: Direct 

Description of 
receptors 

The development site is located within Clarkson Village of the Koukamma local municipality. Clarkson 
is located approximately 40 km west of Humansdorp. The population of Clarkson is less than 2000 
people (Census, 2011). There is a small settlement located south of the N2. The area is characterised 
by typical rural activities. The population density of Koukamma Local municipality is estimated at 11 
people per km2 and Afrikaans is the dominant language of the area (73.75%). In terms of the Sarah 
Baartman Spatial Development Framework (SDF), 2018, the unemployment rate of Koukamma LM is 
estimated at 5.3% (2738 individuals).  

Aspect Installation of WWTW ponds and supporting infrastructure 

Description of impact An estimated 90-100 employment opportunities will be created during the construction phase. The 
expected value of the employment opportunities during the development phase is estimated at 
R5.5million. Local labour should be sourced from the local community as far as possible to prevent 
conflict and enhance the benefits of employment creation to the immediate area . To supply the 
construction phase of the proposed development with the necessary local labour, the developer will 
most likely have to engage in a process of skills development and transfer. Employment creation and 
the required skills development is a positive impact on the social wellbeing of local people employed for 
the project. 

 

Impact Status Positive Impact Positive Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local 3 Local 3 
Duration Short – medium 3 Short – medium 3 
Frequency Rarely 1 Rarely 1 
Intensity Low 1 Low 1 
Degree Low 5 Low 5 
Consequence Low 8 Low 8 
Probability Slight 2 Probable 4 
Impact Significance Low 10 Medium 12 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 

 Engage with local community to determine level of employment, and level of skills 
 Use local labour. 
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 Provide appropriate job training to labour force. 
 Use local materials, where possible. 
 Do not employ persons directly on site. 
 Do not pay any cash wages on site. 
 Advertise locally making use of local resources for this purpose. 
 Use a reputable agencies / avenues to screen staff employed.  
 Health and safety obligations as required by applicable National regulations and municipal 

bylaws to be implemented 

 

 

Impact 12: Damage to infrastructure and safety risk 
Nature of impact: Direct 

Description of 
surrounding area 

With the occurrence of the high number of alien vegetation as well as the fynbos (naturally burns every 8 
– 15 years), the large adjacent undeveloped area and susceptibility of the area to drought conditions, the 
risk of a fire on the proposed development site is high. 

Aspect Fire 

Description of impact Fire is common to the area and a fire started unintentionally during construction would spread rapidly and 
could damage construction materials, infrastructure and vegetation, and result in a safety risk (i.e. 
residents,  construction personnel, N2). 

Mitigation measures must be implemented to reduce the risk of a fire occurring on site during construction 
phase. The impact on the social and natural environment as a result of an accidental fire started during 
construction phase is not likely to occur with appropriate equipment and training in place. Emergency 
plans will also assist to ensure timely response. The impact is assessed as low with effective mitigation / 
prevention measures in place.  

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Municipal 4 Activity Specific 1 
Duration Very short 1 Very Short 1 
Frequency Continuous 6 Continuous 6 
Intensity Very High 6 Low 1 
Severity High 13 Medium 8 
Consequence High 17 Medium 9 
Probability Plausible 3 Slim 1 
Impact Significance Medium - 

High 
20 

Low 10 

Mitigation Possible 
Confidence High 

 

Mitigation Measures  Basic environmental awareness training to be provided to all personnel prior to the start of 
construction to ensure personnel are aware of individual responsibilities with regards to 
preventing fire risks on site. 
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 An emergency fire management plan must be designed and implemented during construction 
phase. 

 A fire break must be maintained around WWTW infrastructure and surrounding vegetation.  
 Job specific training to be provided to individuals responsible for dealing with fire management. 
 Fire-fighting equipment must be available and readily accessible on site. 
 No open fires permitted on construction site.  
 No cigarette butts or burning substances are permitted to be released into the environment. All 

cigarette butts to be extinguished first and then disposed of in a waste receptacle provided.  
 Alien vegetation and vegetation litter is to be removed off site and not stockpiled at the site to 

reduce fire risk.  
 If a fire is detected it must be attended to immediately. 
 Health and safety obligations as required by applicable National regulations and municipal 

bylaws to be implemented. 
 SANRAL requirements must be complied with. 
 Ensure all emergency numbers are in place and visible at all times 
 Ensure security guard and key personnel has all emergency numbers on hand at all times 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

Indirect Impacts 

None identified for construction phase 

Cumulative Impacts 

None identified for construction phase 
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OPERATIONAL PHASE - ALTERNATIVE SITE 1 (PREFERRED 

SITE / ACTIVITY AND TECHNOLOGY ALTERNATIVE) 

Direct Impacts 

Impact 1: Loss of indigenous vegetation and disturbance to fauna 
Nature of impact: Direct 

Description of fauna and 
flora 

Site layout 1 positions all the proposed WWTW infrastructure in areas where the vegetation is heavily 
infested with alien invasive species (e.g. wattle, pine species). Intact vegetation along the pipeline route 
is characterised mostly by alien invasive species (e.g. wattle, pine species), with exception of the 
wetland species and fynbos species within watercourses. 

The area surrounding the WWTW is characterised by typical rural activities. The Garden Route National 
Park forms the northern backdrop of Clarkson town.  Agricultural activities occur within 10 km of the 
project area. The area is expected to provide habitats and forage areas to a number of fauna species 
including, birds, butterflies, amphibians, small mammals and reptiles.  

Aspect Upgraded Pipeline route and WWTW 

Description of impact Most of the impacts on fauna and flora will take place during the construction phase. Alien vegetation 
will be removed during the construction phase; search and rescue will be carried out prior to the 
commencement of construction and any rescued species of special concern will be moved to a suitable 
location nearby. Fast moving fauna will move into nearby habitats when vegetation clearing 
commences. 

Due to the small footprint of the upgraded WWTW site (2ha), and the upgrade of the pipeline taking 
place mostly within a developed footprint and taking into consideration that most of the impacts on fauna 
and flora will occur during the construction phase, the operational impacts on fauna and flora is expected 
to be negligible with mitigation in place. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Very short 1 Very short 1 
Frequency Infrequent 2 Rarely 1 
Intensity Low 1 Low 1 
Severity Low 4 Negligible 3 
Consequence Low 6 Negligible 4 
Probability Plausible 3 Slim 1 
Impact Significance Low 9 Negligible 5 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 
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 It is recommended that an alien invasive removal programme be implemented by the Koukamma 
Municipality for the area.  

 Should any maintenance be required on site during the life of the operation ensure vegetated areas 
are not used as laydown areas and ensure movement of workers is limited to areas under 
maintenance.  

 Any rehabilitation work required is to make use of indigenous species local to the area.  
 If tertiary mitigation of effluent is implemented using hydrophytes, the design and implementation 

of an artificial wetland at the discharge area must be carried out by a suitable specialist.  
 No disturbance to fauna or indigenous flora within the WWTW area and surrounding area is 

permitted. 
 Gathering of firewood or indigenous vegetation on or adjacent to the development should not be 

permitted 
 No dumping of any materials on surrounding vegetation is allowed.  
 Ensure the site is litter free for the life of the operation. 
 Ensure suitable waste receptacles are provided and correctly maintained and emptied regularly for 

the life of the operation. 
 Operational phase to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 2: Contamination of soil, groundwater and surface water 
Description of surface 
water and groundwater 

Rising mains will cross two tributaries and a pump station is located within 32 m of a watercourse. A 
drainage line is located approximately 420m south east of the WWTW. The Tsitsikamma river is located 
approximately 2.2km south east of the project area.  

According to the groundwater investigation and geohydrological studies carried out by SRK, there is a 
high possibility that a high water table exists under the site. The town of Clarkson and the small 
settlement south of the N2 uses groundwater from boreholes as a water resource. 

A geotechnical investigation has been completed by SRK. The topsoils (0.3m depth) (loose, with 
occasional intact silty sands and soils with trace gravel) is underlain by brown to grey, loose to medium 
dense, intact fine sand colluvium (1m average depth) that grades into a higher clay content material. 
Clayey sand was intersected to an average of 1.8m below surface. The colluvium is underlain by a 
pedogenic (ferricrete variety) horizon (1.3m average depth) with silty sand and ferricrete nodules with a 
clayey sand matrix. Ferricrete was found absent where deeper clay sand colluvium was present. 
Beneath the pedogenic horizon is residual soil (3m average depth) of underlying quartzitic sandstone; 
it is medium dense to very dense clayey fine-grained sand, occasionally sandy clay and gravel. At Test 
pits 2 and 8 (refer to Figure 9), the bedrock was intersected at a depth of only 1.3m to 2.7m below the 
surface. The permeability of pedogenic material was found to be a medium permeability and good 
drainage conditions. The residual material was found to have low permeability with poor to practically 
impermeable drainage conditions.The seepage intersected at TP8 and TP 14 ranges in depth from 2.7m 
(TP8) and 1.8m (TP14) below surface (refer to Figure 11).  
Existing overflow/emergency storage ponds are constantly full and overflowing. Sewage is currently 
leaking at rising mains and emergency pond at pump station 1. Sewage is evidently discharging sewage 
into nearby watercourses. Existing leaks and overflows need to be attended to immediately and 
upgrading of the system is urgently required.   

The characteristics of the soils, geology and hydrogeology of the site is such that there is a high risk of 
contamination to the aquifer.  
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Aspect Operation of sewage network infrastructure and pumping stations 

Nature of impact: Direct and cumulative 
Description of impact The newly installed pipelines and house connections are to be maintained for the life of the operation to 

prevent contamination of soil, groundwater and surface water resources.  Emergency dams at the pump 
stations are currently overflowing; the pump stations must be upgraded so that this problem can be 
addressed and prevented in the future.  There are groundwater users within the vicinity. The 
contamination load will be high and the potential for contaminants to reach the water table is high.  

Should mitigation fail due to incorrect maintenance of pipelines and contaminates from sewage comes 
into direct contact with the soil or surface water (i.e. at river crossing), a negative impact of medium 
significance will result. According to the Groundwater Protocol, the overall risk to the groundwater is 
high. Under these conditions, the DWS will determine the extent to which remediation should take place. 

With mitigation in place, the risk to surface and groundwater is low. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local area 3 Activity 1 
Duration Short – medium 3 Very short 1 
Frequency Seldom 3 Rarely 1 
Intensity Medium 3 Low 1 
Severity Medium  9 Negligible 3 
Consequence Medium  12 Negligible 4 
Probability Probable 4 Plausible 3 
Impact Significance Medium  16 Low 7 
Mitigation Possible 
Confidence High 

 

Mitigation Measures  An investigation of existing ponds is to be done prior to upgrading of the works. The WWTW must 
be upgraded to a closed system. The DWS have provided the following comment on the draft basic 
assessment report ” the anaerobic oxidation pond system should ideally be lined with concrete slab 
to limit any seepages and/or percolation of groundwater resource by contaminants and the series 
of other ponds be lined with geosynthetic liners etc” 

 Spillages currently emanating from the emergency ponds are to be ceased immediately 
 Emergency ponds at pump stations are to be lined with impermeable linings.  
 Construct an earthen berm/bund wall around the emergency ponds 
 Construct an earthen berm / bund wall around the pumping station to ensure that any unavoidable 

spills are limited to the ponds and/or pumping station areas. 
 Installation of controls to equally cycle both pumps, and wireless level warnings (at maximum/inlet 

level and overflow level) with alarm systems (e.g. via GSM uplink) to alert controllers, supervisors 
and/or management are recommended 

 Ensure all ponds are adequately lined  
 Rising / pumping main pipelines will not be smaller than 110 diameter, they will be sized for peak 

weather dry flows (PDWF) and the pumping flow should exceed the PWDF. A minimum velocity of 
0.9m/s is required. Isolation vales will be installed at 300m intervals to allow for testing during 
construction and maintenance during operation. 
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 Any scour/pump-out chambers must be emptied regularly using sewage tankers and removed 
safely to the WWTW for treatment 

 The minimum detention/cycle time (between the pumping wet well and rising main) should be 
limited to four (4) hours.  

 Ensure all sewage pipes are correctly installed and aligned to applicable SANS standards 
 Ensure all sewage pipes are correctly maintained for the life of the operation 
 Ensure any leaks / foul odours are attended to immediately for the life of the operation  
 Consider the installation of preliminary treatment at the pumping stations, such screening of 

debris/large solids which may unnecessarily load the pumps. This can be done with a chamber 
upstream of the wet well that can be fitted with a basket-type trash rack that can manually hoisted 
out and cleaned. 

 Ensure a full-time controller is employed to operate, monitor and to ensure upkeep of both pumping 
stations, and contracting a stand-by maintenance team for electrical/mechanical repairs. 

 Ensure the provision of maintenance facilities / equipment is provided including, inter alia, storage 
and ablutions, spare pumps (stored off-site for safety), lifting equipment (davits, block and tackle 
etc.), and cleaning supplies/equipment (rakes, nets, bins, brooms etc.) 

 Ensure adequate accessibility to pump stations is provided 
 Ensure adequate security at pump stations is provided 
 No vehicle movement within the watercourse to prevent any compaction of soils. 
 Once pipelines are installed all disturbed areas should be monitored with regard revegetation which 

should occur naturally, thus preventing unstable soils.  Seeding should only occur if soils are not 
stable within 6 months post construction. 

 Rehabilitate disturbance areas as soon as construction in an area is completed with suitable 
means.  

 Any activities within the respective 42m (rivers) and 56m (wetlands) buffers will require a WUL 
(possible GA) under Section 21 c & i of the NWA, 1998).  This includes any of the other activities 
within 500m of the natural wetlands observed, i.e. not the existing dams and WTWW ponds); 
discharge of effluent will require a WUL under Section 21g of the NWA, 1998 

 Put in place emergency plan to address leaks and spills. 
 Operational phase to be monitored according to the stipulations of the EMPr. 

Aspect WWTW ponds and effluent 

Nature of impact: Direct and cumulative 

Description of impact According to the groundwater investigation and geohydrological studies carried out by SRK, there is a 
high possibility that a high water table exists under the site. The contamination load of the WWTW is 
considered to be high and therefor a risk to the aquifer. All ponds at the existing WWTW will require to 
be lined to prevent contamination of groundwater and surface water resources. The WWTW should be 
upgraded to ensure it is a closed system and contaminants are sealed off from the environment. Plastic 
liners can be used, a 300-mm clay liner can also be used. Existing ponds the WWTW are assumed to 
be unlined. Investigations of existing ponds must be carried out to determine the height of groundwater 
table, depth of the existing ponds, and permeability of soil at existing ponds so that the lining 
requirements for existing ponds can be determined.  The DWS have at this stage recommended that 
the anaerobic pond be cement lined and other ponds be lined with a geosynthetic liners. The existing 
ponds will require some form of lining due to the characteristics of the soils, geology and hydrogeology 
of the site. Due to the size of the existing ponds, and due to the fact that the ponds are currently 
operational, lining of the existing ponds will be difficult. 
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Release of treated waste water is planned via a channel into the natural environment in an amount of 
0.3Ml per month. The effluent released must comply to the General Limit values provided in the 
Government Gazette, Revision of General authorisation in terms of Section 39 of the National Water 
Act (Act 36 of 1998).  

Should mitigation fail due to incorrect maintenance of the ponds and contaminates comes into direct 
contact with the groundwater (at ponds) a negative impact of medium significance will result. The 
contamination load will be high, and the potential for contaminants to reach the water table is high; 
according to the Groundwater Protocol, the overall risk to the groundwater is high. Under these 
conditions, the DWS will determine the extent to which remediation should take place. 

Without mitigation, a negative impact of medium high significance is expected. With mitigation in place, 
the risk to surface and groundwater is low. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local area 3 Activity 1 
Duration Medium – long 4 Very short 1 
Frequency Seldom 3 Rarely 1 
Intensity Medium 3 Medium 3 
Severity Medium  10 Low 5 
Consequence Medium  13 Low 6 
Probability Probable 4 Plausible 3 
Impact Significance Medium  High 17 Low 9 
Mitigation Difficult 
Confidence High 

 

Mitigation Measures  An investigation of existing ponds must be done; lining of the ponds will be required. The DWS 
have provided the following comment ” the anaerobic oxidation pond system should ideally be 
lined with concrete slab to limit any seepages and/or percolation of groundwater resource by 
contaminants and the series of other ponds be lined with geosynthetic liners etc” 

 All new ponds are lined. 
 Surcharge berms must surround the reconfigured facultative pond and anaerobic pond.  
 Lining of surcharge protection berms must take place.  
 Groundwater should be monitored to determine the extent to which groundwater has already been 

affected. These results must be reported to the DWS who will  determine the extent to which 
remediation should take place. 

 Irrigation with effluent may only take place if effluent is treated to the General limit values given in 
the Government Gazette, “Revision of General Authorisation in terms of Section 39 of the National 
water Act, 1998 (Act 36 of 1998)”, 6 September 2013, Table 2.1: “Wastewater limit values 
applicable to discharge of wastewater into a water resource”. 

 It is recommended that a groundwater monitoring system be installed for the Site so that the 
impact and attenuation of potential contaminants can be monitored over time and adjustments 
made where necessary. The locations of the monitoring wells must be selected by a 
geohydrologist. The recommendation for monitoring wells is not a mitigation measure as such but 
will be effective in controlling and monitoring the contamination load to the groundwater and river 
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system. This will also allow  municipality to at least find a feasible way to use reclaimed effluent 
instead of not using it at all. 

 Baseline and monthly monitoring of the effluent will be required to ensure compliance to the 
discharge limits as qualified by the National Water Act (Act 36 of 1998) and its relevant 
regulations; 

 The installation of flow measuring devices must be done at the inlet works and outlet channel for 
measuring of inflow and outflow. 

 Construction of artificial wetland using hydrophytes local to the area is recommended to filter 
effluent leaving the site. A wetland specialist will need to be consulted to assist with design and 
implementation. 

 The addition of microorganisms that have been isolated and selectively adapted to degrade 
specific compounds should be considered as an option to improve overall operations of the works. 
The microorganisms selected, and the rate of application will need to be customised to the 
Clarkson WWTW (i.e. 0.3 Ml / day capacity, no aeration, no pumping, no re-use of effluent etc.). 

 Cost benefit analysis should be carried out to inform mitigation options that will be implemented 
 Detailed designs of all project components must be approved prior to commencement of 

construction 
 Operational phase to be monitored according to the stipulations of the EMPr. 

Aspect Screenings and grit 

Nature of impact: Direct  

Description of impact Daily screen amounting to a mass of 9 kg per day are expected to be generated from the WWTW, which 
amounts to an estimate 16.6m3 per year. Detritus from degritting works will also be generated. 

 

The proposed disposal options are:  

1. Drain (rake & allow to dewater) screenings daily, bag twice weekly, and deposit in an on-site 
skip (6m3) and cart off to a hazardous landfill, once every 3-4 months.  

2. After draining screenings, bury on site in unlined trenches. Removal of detritus deposited in 
isolated channels and burying on site in unlined trenches. 

 

For both the above options, it recommended that the screenings be treated with slaked lime to prevent 
odours and vector attraction. 

Due to the characteristics of the soils, geology and hydrogeology of the site, there is a high risk of 
contamination to the aquifer. Sources of contamination must be sealed off from the environment. 

Option 1 (i.e. draining screenings daily, regular removal of grit, storing onsite in skip, treating with slaked 
lime, disposing at a licensed hazardous waste site) is a feasible option. It is important to ensure regular 
clearing of screenings and regular removal of grit is carried out to prevent blockages, and the materials 
must be stored in a skip, in a sealed room and treated with slaked lime. With mitigation, this option 
presents a negative impact of negligible significance.  

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Very short 1 Very short 1 
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Frequency Infrequent 2 Rarely 1 
Intensity Medium 3 Low 1 
Severity Low 6 Negligible 3 
Consequence Medium 9 Negligible 4 
Probability Possible 4 Slim 1 
Impact Significance Medium 13 Negligible 5 
Mitigation Possible 
Confidence High 

 

Option 2 (burying waste in unlined trenches and treating with lime) is a high risk as if operation fails then 
contamination of soil and groundwater is expected. Studies (Woods, 1980) report that screenings buried 
too deep will decompose too slowly; after 27 months in 2.4m deep pits there was little evidence of decay. 
Option 2 is not considered a feasible management option. 

Option 2 would also require a waste management license for disposal of any quantity of hazardous 
waste to land and the WML application would require a full impact assessment process to be carried 
out for this activity.   

 

Impact Status Negative Impact 

Impact Criteria 
Impact significance 
Without mitigation 

Spatial Site 2 
Duration Short 2 
Frequency Seldom 3 
Intensity Medium  3 
Severity Medium 8 
Consequence Medium 10 
Probability Expected 5 
Impact Significance Medium 15 
Mitigation Unlikely 
Confidence High 

 

A third option is to consider implementing a 6 month trial using earthworms for management of grit and 
screenings.  

The Tiger Worm (Eisena foetida), Red Tiger Worm (E. andrei), Indian Blue Worm (Perionyx excavatus), 
African Night Crawler (Eudrilus euginae), and Red Worm (Lumbricus rubellus) have been shown to be 
best suited for vermicomposting of sewage sludge. Little information and research is available on the 
use of earthworms for processing of screenings. Coelomic fluids are released by earthworms which 
have antibacterial properties and destroy all pathogens in waste biomass (Pierre et al. 1982). In addition, 
earthworms consume protozoa, bacteria and fungi. The removal of pathogens, faecal coliforms (E. coli), 
Salmonella spp., enteric viruses and helminth ova from sewage and sludge has shown to be more rapid 
when they are processed by E. foetida. Under optimal conditions, worms multiply by 28 (256 worms) 
every 6 months.  

The screenings and grit (54kg per week) would require an initial amount of 1 kg of worms added weekly 
for 6 weeks or until a stable population is reached.  
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Two farms should be put in place for vermiprocessing; the farms must be suitably sized and have a 
sealed lid with holes for aeration and drainage. A skip will be in place for collection of larger materials 
(i.e. materials not broken down by worms such as plastics, polystyrene and large fabrics) as for option 
1.  

When farm 1 is full, begin the 2nd farm. Farm 1 should be left until waste has been completely processed 
by the worms; this will be an estimated 6 month process. The worms will not breakdown problem wastes 
such as plastics, large fabrics and polystyrene and these items will be easy to collect. Items not broken 
down can be washed and moved to the skip.  

At the end of the 6 month trial, testing of contents of Farm 1 and the skip is recommended. Contents of 
the farm are expected to be a A1a classification and can be used on site. If skip contents are hazardous 
the waste will be moved offsite (as for option 1). However, the amount of offsite removals required will 
be reduced which will reduce operational costs. If the contents are however not hazardous, then the 
waste can be disposed as a general waste stream, reducing operational costs. A six month trial is 
recommended for option 3. If the option fails, then continue with option 1.  

The impact ratings before and after mitigation is the same as for option 1 (i.e. negligible with mitigation).  

Mitigation Measures  Ensure a full-time person is employed to operate the WWTW and an adequate number of persons 
are employed to assist operator with the daily management of the works (i.e. to rake and dewater 
screenings / remove degritting material / add lime / manage vermicompost (if implemented) / add 
microorganisms at recommended application rate (if implemented)) in accordance with regulations 
published in terms of the NWA. 

 Install a proportional weir or rectangular control section (flume) to adjust channel velocity.  
 Ensure device is suitably calibrated and flow measurements are manually taken on a basis 

determined by the engineer. A “Flow versus Depth” chart can be used to estimate flow. The 
installation of flow measuring devices must be done at the inlet works and outlet channel for 
measuring of inflow and outflow. 

 Ensure regular cleaning of screenings to prevent build-up of debris. 
 Ensure regular cleaning of grit materials – excess grit can lead to operational problems such as 

blockages 
 Ensure the facility that will be used for storage of hazardous screenings and grit is adequately sized 

(6m3)  
 Ensure screening and grit are treated with slaked lime. Excess chipped vegetation can also be 

added to cover and reduce any odours. 
 If farms are considered, ensure they are to be of adequate size and design. Removed conservancy 

tanks could be modified to suitable farms. 
 All screening and grit materials to be stored in secure room, with a roof, nonpermeable floor and 

adequate ventilation. 
 Ensure all waste storage areas are suitably bunded and consist of non-permeable flooring 
 Ensure hazardous waste is removed offsite every 4 months, or as required, by a licensed operator 

for disposal at a to licensed hazardous waste disposal facility. 
 Ensure applicable health and safety requirements (Occupational Health and Safety Act, No. 85 

of 1993) are complied with. 
 Details of licensed waste operator and records of collection and disposal must be kept 
 Operational phase to be monitored according to the stipulations of the EMPr. 

Aspect Sludge management  

Nature of impact: Direct 
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Description of impact The sludge at the existing works has been classified as C1a in terms of the classification system 
provided under the Sludge Guidelines. (Provided in Appendix G3). According to the classification 
received to date (stability class 1; pollutant class a) the following management options can be 
considered: 

 Agricultural use  

o (restrictions as Microbiological class C;  permissible because it has stability class 1 – 
vector reduction option required)  

 Onsite or off-site disposal (sludge should not be disposed as it is pollutant class a and can be used 
beneficially) 

 Beneficial use with vector attraction reduction options  

o (with disinfection if Microbiological class B; not an option if Microbiological class C)  

 

Desludging of existing ponds is required to restore peak function of the WWTW process. 

Sludge abstracted from decommissioned conservancy tanks will need to be stored at the WWTW for 
offsite removal or will need to be treated at the WWTW. 

Approximately 5001 m3 sludge (initial desludging of ponds + conservancy tanks) will require disposal / 
treatment. 

The addition of a drying management area is subject to approval by Koukamma Municipality Technical 
Services and may be removed from scope, owing to limitations on available operational costs relating 
to management and maintenance. Resultingly, should the sludge management area be excluded, 
sludge will need to be removed and disposed of offsite by registered permit holders (i.e. during 
desludging at implementation and during operational stage). 

Should onsite sludge management be approved by KKLM, the following will take place: 

 initial desludging 

 routine desludging 

 sludge drying  

 

Desludging will be carried out using a dredging barge; abstracted sludge will be stabilized and bulked 
up for drying purposes. 

Sludge drying options considered include: 

1. Addition of new lined and sand-covered drying beds/ponds, to be constructed of earth fill or 
cut;  

2. Disposal into geotextile bags, which are placed on level areas covered with heavy plastic 
sheeting.  

3. Vermistabilization of sludge 

All three options will require leachate drainage back to treatment works. 

The drying area required for the initial desludging process is approximately 10100m2. Dried sludge 
mass is estimated at 200 tons. The area required for routine desludging (every 10 - 15 years) is 
approximately 2000m2. Dried sludge mass is estimated at 38.7 tons. With an assumed drying cycle of 
20-30 days, initial desludging will take approximately 3-5  months.  

If lined and sand-covered drying beds are used (option 1), the dried sludge will need to be removed and 
placed elsewhere after each drying cycle and the sand bed reinstated. This will result in high operational 
costs. Option 1 is not a preferred option. 
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With option 2, sludge abstraction and disposal will take an estimated two months and the sludge may 
left in the bags to dewater and dry out for 1-2 years. Once tested for its classification and 
characterisation, the sludge should be safe to use for fill, topsoil or even as compost/fertilizer. 

A third option to consider is vermistabilization.  The Tiger Worm (Eisena foetida), Red Tiger Worm (E. 
andrei), Indian Blue Worm (Perionyx excavatus), African Night Crawler (Eudrilus euginae), and Red 
Worm (Lumbricus rubellus) have been shown to be best suited for vermicomposting of sewage sludge. 
Coelomic fluids are released by earthworms which have antibacterial properties and destroy all 
pathogens in waste biomass (Pierre et al. 1982). In addition, earthworms consume protozoa, bacteria 
and fungi. The removal of pathogens, faecal coliforms (E. coli), Salmonella spp., enteric viruses and 
helminth ova from sewage and sludge has shown to be more rapid when they are processed by E. 
foetida. Approximately 5kg worms would be added to 5000m3 sludge (initial amount). The 
vermistabilization process will take a maximum of 6 months after which, once tested for its classification 
and characterization, the sludge should be safe to use for fill, topsoil or even as compost/fertilizer. 

Sludge management areas will be lined with an impermeable geosynthetic lining.  
Without mitigation the impact will be negative of medium significance. With mitigation in place using one 
of the three options (lining, returning of leachate, stabilisation, composting), the impact is expected to 
be of low significance. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Local 3 Activity 1 
Duration Medium 3 Very short 1 
Frequency Regular 4 Rarely 1 
Intensity Medium – low 2 Low 1 
Severity Medium  9 Negligible 3 
Consequence Medium  11 Negligible 4 
Probability Probable 4 Slight 2 
Impact Significance Medium  15 Low 6 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 

All options 

 The sludge management option of existing sludge and operational sludge must be approved prior 
to commencement of construction. 

 Ensure a full-time person is employed to operate the WWTW and an adequate number of persons 
are employed to assist operator with the daily management of the works in accordance with 
regulations published in terms of the NWA 

 Ensure sludge management area is suitably sized to accommodate initial desludging and routine 
desludging during operations depending on Option selected 

 Sludge management area is to be lined with an impermeable geosynthetic lining (for all options) 
 Design of sludge management area to ensure leachate drains back to the works (for all options). 
 Cost benefit analysis is recommended to inform option selected 
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 Monitoring of the sludge (ponds and drying beds) will be required to determine the classification 
once the WWTW has been upgraded and when treatment options implemented.  

 Sludge to be classified in terms of the classification system provided in guidelines for the utilisation 
and disposal of wastewater sludge 

 End product of sludge processing (soil conditioner) to be beneficiated to community if permissible 
in terms of classification 

 Sludge guidelines to inform design requirements, management option and end use of sludge 

 

Option 1 

 Initial desludging (5000m3 sludge) will take 3-5 months 
 Each drying cycle is estimated at 20-30 days 
 Dried sludge is to be removed from sludge management area after each drying cycle and the sand 

bed reinstated  
 Lined area of suitable size is to be available for storage of dried sludge 
 Dried sludge is to be tested for its classification and characterization 
 Processed sludge should be safe to use for fill, topsoil or even as compost/fertilizer and is 

recommended to be beneficiated 

 

Option 2 

 Initial sludge abstraction (5000m3 sludge) will take 2 months and sludge will be placed into 
geotubes 

 Initial sludge is to be left in biobags to dewater and dry out for 1-2 years (38.7tons) 
 Lined area of suitable size is to be available for storage of drying sludge 
 Dried sludge is to be tested for its classification and characterization 
 Processed sludge should be safe to use for fill, topsoil or even as compost/fertilizer and is 

recommended to be beneficiated 

 

Option 3 

 Approximately 5kg worms would be added to 5000m3 sludge (initial amount).  
 Sludge management area to be suitably designed: Divide area into two parts, 1 part for sludge 

processing by worms (covered / bunded) and 1 part for storage of compost. 
 Covering of area with shade net recommended to prevent loss of worms to birds / other fauna 
 The vermistabilization process of initial desludging will take a maximum of 6 months  
 Dried sludge is to be tested for its classification and characterization 
 Sludge should be safe to use for fill, topsoil or even as compost/fertilizer. 
 Processed sludge should be safe to use for fill, topsoil or even as compost/fertilizer and is 

recommended to be beneficiated 
 Processed sludge to be bagged for sale / if large amounts required then transported in bakkie loads 

where the load must be covered with net for safe transportation. 

Aspect General Waste management at WWTW  

Nature of impact: Indirect  

Description of impact During operational phase, soils on site and groundwater could be impacted via litter or contamination of 
the site or through poor waste management practices.  
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With mitigation in place, the risk is low. 

 

Impact Status Negative Impact Negative Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Site 2 Activity 1 
Duration Very short 1 Very short 1 
Frequency Seldom 3 Rarely 1 
Intensity Low 1 Low 1 
Severity Low 4 Negligible 3 
Consequence Low 6 Negligible 4 
Probability Plausible 3 Slim 1 
Impact Significance Low 9 Negligible 5 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 

 Any stored fuels to be maintained within a bunded area and on a sealed surface. 
 Emergency management protocol to be put in place for response to spills. 
 Ensure the site is litter free for the life of the operation and suitable waste receptacles are 

provided and correctly maintained and emptied regularly 
 Ensure waste collection services from the site are in place for general waste 
 Records of waste service provided to be kept 
 Record any complaints regarding poor waste management from residents in surrounding area 

and record responses to any such complaints. 

 Operational phase to be monitored according to the stipulations of the EMPr. 

 

 

Impact 3: Damage to infrastructure and safety risk 
Nature of impact: Direct 

Description of 
surrounding area 

With the occurrence of the high number of alien vegetation as well as the fynbos, the large adjacent 
undeveloped area and the current drought conditions, the risk of a fire on the proposed development site is 
high. 

Aspect Fire 

Description of impact Fire is common to the area and a fire started unintentionally during construction would spread rapidly and 
could damage construction materials, infrastructure and vegetation, and result in a safety risk (i.e. residents,  
construction personnel, N2). 

Mitigation measures must be implemented to reduce the risk of a fire occurring on site during construction 
phase. The impact on the social and natural environment as a result of an accidental fire started during 
construction phase is not likely to occur and assessed as low with effective mitigation / prevention measures 
in place.  

 

Impact Status Negative Impact Negative Impact 
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Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Municipal 4 Activity Specific 1 
Duration Very short 1 Very Short 1 
Frequency Continuous 6 Continuous 6 
Intensity Very High 6 Low 1 
Severity High 13 Medium 8 
Consequence High 17 Medium 9 
Probability Plausible 3 Slim 1 
Impact Significance Medium - 

High 
20 

Low 10 

Mitigation Possible 
Confidence High 

 

Mitigation Measures  An emergency fire management plan must be designed and implemented for operational phase. 

 An emergency fire management plan must be designed and implemented during construction 
phase. 

 A fire break must be maintained around WWTW infrastructure and surrounding vegetation.  
 Job specific training to be provided to individuals responsible for dealing with fire management. 
 Fire-fighting equipment must be available and readily accessible on site. 

 Ensure key operational staff have emergency numbers on hand at all times / numbers clearly 
displayed on site and updated as and when required. 

 No open fires permitted on construction site.  
 No cigarette butts or burning substances are permitted to be released into the environment. All 

cigarette butts to be extinguished first and then disposed of in a waste receptacle provided.  
 Alien vegetation and vegetation litter is to be removed off site and not stockpiled at the site to reduce 

fire risk.  
 If a fire is detected it must be attended to immediately. 
 Health and safety obligations as required by applicable National regulations and municipal bylaws 

to be implemented. 
 SANRAL requirements must be complied with. 
 Construction to be monitored by an ECO according to the stipulations of the EMPr. 

 

 

Impact 4: Creation of employment opportunities and skills transfer 
Nature of impact: Direct 

Description of 
receptors 

The development site is located within Clarkson Village of the Koukamma local municipality. Clarkson is 
located approximately 40 km west of Humansdorp. The population of Clarkson is less than 2000 people 
(Census, 2011). There is a small settlement located south of the N2. The area is characterised by typical rural 
activities. The population density of Koukamma Local municipality is estimated at 11 people per km2 and 
Afrikaans is the dominant language of the area (73.75%).  

In terms of the Sarah Baartman Spatial Development Framework (SDF), 2018, the unemployment rate of 
Koukamma LM is estimated at 5.3% (2738 individuals).  
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Aspect Operation of WWTW ponds and supporting infrastructure 

Description of impact An estimated 3 employment opportunities will be created during the operational phase. The expected value 
of the employment opportunities during the development phase is estimated at R3 million. Local labour should 
be sourced from the local community as far as possible to prevent conflict and enhance the benefits of 
employment creation to the immediate area . To supply the operational phase of the proposed development 
with the necessary local labour, the KKLM will most likely have to engage in a process of skills development 
and transfer. Skills development and transfer will have a positive impact on the social wellbeing of local people 
employed for the project. If sludge management at the WWTW, the products should be beneficiated to 
surrounding residents. 

The creation of jobs during the operational phase is rated as a positive impact of low significance. 

Impact Status Positive Impact Positive Impact 

Impact Criteria 
Impact significance 

Without mitigation With mitigation 
Spatial Activity 1 Activity 1 
Duration Short – Medium term 3 Short-medium 

term 
3 

Frequency Rarely 1 Rarely 1 
Intensity Low 1 Low 1 
Degree Low 5 Low 5 
Consequence Low 6 Low 6 
Probability Slim 1 Probable 4 
Impact Significance Low 7 Low 10 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 

 Use local labour. 
 Make use of local suppliers. 
 Do not employ persons directly on site. 
 Do not pay any cash wages on site. 
 Advertise locally making use of local resources for this purpose. 
 Use a reputable agencies / avenues / Department of labour for employment requirements  
 Health and safety obligations as required by applicable National regulations and municipal bylaws 

to be implemented 

 

 

Impact 5: Social wellbeing and quality of life its end users (Clarkson residents) 
Nature of impact: Direct 

Description of 
receptors 

Clarkson village is comprised of no more than 2500 residents. Non perennial rivers and wetlands occur in 
the area. 
Sewage is currently treated by 1 large bore network and 2 small bore networks (network still uses 
conservancy tanks). Two pump stations are in place. The WWTW consists of one anaerobic pond and three 
(3) secondary ponds (2 facultative ponds; 1 evaporation pond).  

Aspect Operation of WWTW ponds and supporting infrastructure 
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Description of impact Sewage is currently leaking at rising mains and emergency pond at pump station 1. The WWTW ponds 
were installed many years ago and it is unclear whether lining of ponds (i.e. clay lining) was put in place. 
The state of conservancy tanks is unknown. The groundwater table in the area is likely to be high. The risk 
of contamination to soil, groundwater and surface water from an open system (unlined) is very high. 
Upgrades are urgently required to prevent risks of contamination and associated health risks. The upgrade 
will result in a positive impact of medium high significance for end users and persons residing in the area 
with mitigation measures in place. If the WWTW is upgraded, and measures to mitigate impacts are not 
correctly implemented a negative impact of medium  significance can be expected. 

 

Impact Status Negative Impact Positive Impact 

Impact Criteria 
Impact significance 

Without mitigation / failed 
mitigation 

With management 

Spatial Local 3 Local 3 
Duration Medium 3 Long term 6 
Frequency Seldom 3 Rarely 1 
Intensity Medium 3 Medium 3 
Severity / Degree Medium High 9 Medium High 10 
Consequence Medium High 12 Medium High 13 
Probability Probable 4 Probable 4 

Impact Significance Medium  16 Medium High 17 
Mitigation Possible 
Confidence High 

 

Mitigation Measures Mitigation Measures 

 All mitigation measures recommended during construction and operation to be implemented 
 

 
 

DECOMMISSIONING AND CLOSURE PHASE (ALTERNATIVE 

(PREFERRED ALTERNATIVE)) 

 
This phase is not applicable to the proposed development. 
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NO GO ALTERNATIVE 

Direct Impacts 

Aspect: Construction and Operational Phase  

Impact 1: Loss of indigenous vegetation and disturbance to fauna and habitats 
The WWTW site falls within a terrestrial critical biodiversity area (CBA) 2 as mapped by the (ECBCP), 2007 . Site layout 1 positions all the 
proposed WWTW infrastructure in areas where the vegetation is heavily infested with alien invasive species. The pipeline route traverses 
CBA 1 (corridor 2) and CBA 2 (corridor 2) (ECBCP, 2007). The pipeline route occurs mostly within a developed footprint (i.e. roads, sidewalks). 
Intact vegetation along the pipeline route is characterised mostly by alien invasive species (e.g. wattle, pine species), with exception of the 
wetland species. 

With no development, there will be no loss of indigenous vegetation on the site. With no management in place, the current state of the 
vegetation on site is expected to remain the same and there will be no impacts on fauna and flora as a result of not implementing the proposed 
project.  

 
 

Aspect: Upgrade of sewage network and WWTW 

Impact 2: Pollution of soil, surface water and groundwater 

Description of impact 
There are existing leaks in the pipelines. Emergency dams at the pump stations are currently overflowing.  The existing ponds at the WWTW 
are assumed to be unlined. The characteristics of the soils, geology and hydrogeology of the project area is such that there is a high risk of 
contamination to the aquifer. The contamination load will be high and the potential for contaminants to reach the water table is high. There 
are groundwater users within the area. Without the upgrade and mitigation measures put in place, this is a negative impact of medium high 
significance. 

Existing impact Negative Impact 

Spatial Local 3 
Duration Medium long 5 
Frequency Regular 4 
Intensity Medium 3 
Severity Medium High 12 
Consequence Medium High 15 
Probability Expected 5 
Impact Significance Medium High 20 
Confidence High 

 

 

Aspect: Construction and Operational Phase  

Impact 3: Creation of employment opportunities and transfer of skills 
Kou-Kamma Local Municipality is a relatively poor area with high unemployment rates and low levels of literacy (Koukamma Municipality, 
2019). The proposed development has a capital expenditure of R5million and aims to create approximately 100 employment opportunities in 
the construction phase and 3 employment opportunities in the operational phase. In the absence of the development these opportunities, as 
well as the indirect and induced employment opportunities will not be realized. Related benefits (e.g. economic activity, poverty alleviation 
etc.) will not be realized. There will be no transfer of skills. 

There will be no impact from the project on the existing unemployment rate and poverty level; the situation will remain the same. 
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Aspect Upgrading of sewage network and WWTW 

Impact 4: Social wellbeing and quality of life its end users (social housing residents) 

Description of impact 
The existing Clarkson sewage network will not be upgraded. Residents will continue to use conservancy tanks. The existing 
health risks will remain as is.  

The impact of these benefits not being realized is rated as negative with medium significance.  

Existing impact Negative Impact 

Spatial Local Area 3 
Duration Medium term 4 
Frequency Rarely 1 
Intensity Low 1 
Severity Low 6 
Consequence Medium 9 
Probability Expected 5 
Impact Significance Medium 14 
Confidence High 

 

 

Aspect: Fire Risk – Construction and Operational Phase 

Impact 5: Damage to social, natural and equipment 

Description of impact 
In absence of the development, the status quo of the site is likely to remain as is (i.e. fire risk due to alien vegetation, natural 
occurrence of fynbos, vagrants occupying the site and making small fires etc. It is unlikely that plans to minimise risk to fire will 
be put in place. The risk of fire will remain high.  
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3. ENVIRONMENTAL IMPACT STATEMENT 

Taking the assessment of potential impacts into account, please provide an environmental impact statement 
that summarises the impact that the proposed activity and its alternatives may have on the environment after 
the management and mitigation of impacts have been taken into account, with specific reference to types of 
impact, duration of impacts, likelihood of potential impacts actually occurring and the significance of impacts.  
Alternative A (preferred layout) 

Alternative 1 layout is the preferred layout option which includes developing evaporation ponds east of the ponds 
in alien species infested area; with mitigation in place, the impact on indigenous vegetation is considered to be 
negative with low significance during construction and operation. 

The upgrading is expected to have a negative impact on fauna of low significance with mitigation in place during 
construction and operation.  

Construction of pipelines and WWTW infrastructure is expected to have a negative impact of low significance on 
soil, surface water and groundwater with mitigation in place. 

Dust, noise and visual impacts resulting during construction can be managed to ensure minimal impacts. 

Change in topography (creating ponds) is a permanent impact of low intensity. 

Impacts on heritage can be suitably mitigated to ensure negligible impacts on heritage. 

The upgrading of the Clarkson sewage network and WWTW infrastructure is considered to have a positive impact 
of medium high significance on end users with mitigation measures in place.  

Employment opportunities created is expected to result in a positive impact of medium significance (construction) 
and low significance (operation) with mitigation measures in place.  

The risk of fire can be minimised through implementation of mitigation measures, including, inter alia, alien invasive 
management, firefighting equipment, training and suitable firebreaks.   

Mitigation measures must be implemented for operation of WWTW ponds, pump stations and emergency ponds, 
pipelines, screenings, grit, effluent, sludge, general waste and hazardous waste, to ensure low impacts. The 
WWTW must be upgraded to a closed system. Without mitigation, the risk of contamination is very high.  

Optional management measures have been recommended for sludge management and effluent. The options 
recommended have taken into consideration that the WWTW has no electricity and no water and that minimal 
operational staff will be available to maintain the system. Operational costs and benefits must be considered during 
the selection of the preferred mitigation measure/s.  

Desludging and disposal of sludge is not a preferred option for the management of sludge. This is a high 
operational cost and sludge can be a valuable resource. 

Initial desludging and treatment of sludge (from ponds and conservancy tanks) using biobags / vermistabilization 
are preferred mitigation options. Classification of treated sludge will be required, and if suitable, the product should 
be beneficiated to local residents. 

Addition of microorganisms (suitable to conditions at Clarkson WWTW) is recommended during operational phase; 
this option can improve overall operations of the works, requires minimum maintenance and can reduce overall 
operational costs.  
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Tertiary management using an artificial wetland at the discharge point is recommended; this option will require 
minimum maintenance and reduce overall operational costs. 

Should these management options (geotubes / vermistabilization, microorganisms, wetland) be favoured by the 
KKLM, the Nelson Mandela Metropolitan University could be approached, and a post graduate study be carried 
out to monitor rates of application, results of sludge classification, effluent results and groundwater results. 

 

No-go alternative (compulsory) 

In absence of the proposed upgrades, the status quo of the site and infrastructure will remain the same. 

The status quo of vegetation on site will remain as is. The risk of fire will remain high. 

The risk of contamination of soil, groundwater and surface water will remain high due to leaking pipes, overflowing 
emergency dams and unlined ponds. 

No construction related impacts will be experienced (i.e. no dust, visual, noise impacts). There will be soil erosion / 
sedimentation impacts on aquatic system due to upgrade of pipelines. 

No employment opportunities will be realised as a result of the proposed upgrade.  

The sewage network and WWTW will not be upgraded and benefits to the Clarkson village will not be realised.  
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SECTION E. RECOMMENDATIONS OF PRACTITIONER 

Is the information contained in this report and the documentation attached hereto 
sufficient to make a decision in respect of the activity applied for (in the view of the 
environmental assessment practitioner)? 

YES NO 

Is an EMPr attached? YES NO 

The EMPr must be attached as Appendix F. 

If “NO”, indicate the aspects that should be assessed further as part of a Scoping and EIA process before a decision 
can be made (list the aspects that require further assessment): 

NA 

If “YES”, please list any recommended conditions, including mitigation measures that should be considered for inclusion 
in any authorisation that may be granted by the competent authority in respect of the application: 

 Alternative layout 1 is recommended to prevent unnecessary disturbance to fynbos vegetation 
 Permits for the removal of species of conservational concern must be obtained from the DEDEAT / DAFF 

prior to the start of construction. Removal of fauna ahead of construction should be done as close to the 
time of construction as possible to prevent fauna moving back into the affected area. 

 Any activities within the respective 42m (rivers) and 56m (wetlands) buffers will require a WUL (possible 
GA) under Section 21 c & i of the NWA, 1998).  This includes any of the other activities within 500m of the 
natural wetlands observed, i.e. not the existing dams and WTWW ponds); discharge of effluent will require 
a WUL under Section 21g of the NWA, 1998 

 An investigation of existing ponds is to be done prior to upgrading of the works. The WWTW must be 
upgraded to a closed system. The DWS have provided the following comment on the draft basic 
assessment report ” the anaerobic oxidation pond system should ideally be lined with concrete slab to limit 
any seepages and/or percolation of groundwater resource by contaminants and the series of other ponds 
be lined with geosynthetic liners etc” 

 The new ponds and emergency ponds at pump stations area must be lined with an impermeable 
geosynthetic lining.  

 Construct an earthen berm/bund wall around the emergency ponds and around pump stations to ensure 
that any unavoidable spills are limited to the ponds and/or pumping station areas. 

 Implement surcharge protection berms around all existing and new ponds. Surcharge protection berms 
must be lined. 

 Spillages currently emanating from the emergency ponds and pipes are to be ceased immediately 
 Ensure all ponds are adequately lined  
 The sludge management option of existing sludge and operational sludge must be approved prior to 

commencement of construction. 
 Construction of artificial wetland using hydrophytes local to the area is recommended to filter effluent 

leaving the site. A wetland specialist will need to be consulted to assist with design and implementation. 
 Detailed designs of all project components must be approved prior to commencement of construction.  
 The effluent released must comply to the General Limit values provided in the Government Gazette,  

“Revision of General Authorisation in terms of Section 39 of the National water Act, 1998 (Act 36 of 1998)”, 
6 September 2013, Table 2.1: “Wastewater limit values applicable to discharge of wastewater into a water 
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resource”. Ongoing monitoring of the effluent will be required to ensure compliance to the applicable 
wastewater discharge limits. 

 The addition of microorganisms that have been isolated and selectively adapted to degrade specific 
compounds should be considered as an option to improve overall operations of the works. The 
microorganisms selected, and the rate of application will need to be customised to the Clarkson WWTW 
(i.e. 0.3 Ml / day capacity, no aeration, no pumping, no re-use of effluent etc.). 

 Ongoing monitoring of the sludge (ponds and drying beds) will be required to determine the classification 
once the WWTW has been upgraded and treatment options implemented. Sludge is to be classified in 
terms of the classification system provided in guidelines for the utilisation and disposal of wastewater 
sludge. 

 Site clearing must be done in a phased manner. Vegetation disturbance is to be limited to that which is 
absolutely necessary.  

 Identify and demarcate construction areas for general construction work and restrict construction activities 
and movement of workers to these areas. Surrounding vegetation in undeveloped adjacent areas may not 
be used as laydown areas or disturbed in any way. 

 Topsoil and subsoil should be stored correctly for use during rehabilitation  
 No stockpiling to take place within a water course. 
 Any excavation within watercourses to be supervised by the ECO 
 Construction equipment must be refuelled within designated refuelling locations, or where remote 

refuelling is required, appropriate drip trays must be utilised. No cement mixing to take place on soil. 
 Any spills must receive the necessary clean-up action. It is recommended that bioremediation kits are kept 

on-site and used to remediate any spills that may occur. Emergency plans must be in place in case of 
spillages. 

 Documentation (waste manifest) must be maintained detailing the quantity, nature and fate of any 
hazardous waste. 

 Ensure good housekeeping measures on site. 
 Ensure all sewage pipes are correctly installed and aligned to applicable SANS standards 
 Ensure all sewage pipes are correctly maintained for the life of the operation 
 Ensure any leaks / foul odours are attended to immediately for the life of the operation  
 Ensure a full-time controller is employed and trained to operate, monitor and to ensure upkeep of both 

pumping stations, and contracting a stand-by maintenance team for electrical/mechanical repairs. 
 Ensure a full-time person is employed and trained to operate the WWTW and an adequate number of 

persons are employed and trained to assist operator with the daily management of the works (i.e. to rake 
and dewater screenings / remove degritting material / add lime / manage vermicompost (if implemented) 
/ add microorganisms at recommended application rate (if implemented)) in accordance with regulations 
published in terms of the NWA.  

 Ensure the provision of maintenance facilities / equipment is provided  
 Groundwater should be monitored to determine the extent to which groundwater has already been 

affected. These results must be reported to the DWS who will  determine the extent to which remediation 
should take place. 

 A groundwater monitoring system is recommended to be installed for the site so that the impact and 
attenuation of potential contaminants can be monitored over time and adjustments made where 
necessary. The locations of the monitoring wells must be selected by a geohydrologist. The 
recommendation for monitoring wells is not a mitigation measure as such but will be effective in controlling 
and monitoring the contamination load to the groundwater and river system. This will also allow  
municipality to at least find a feasible way to use reclaimed effluent instead of not using it at all. 
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 Install a proportional weir or rectangular control section (flume) to adjust channel velocity. Ensure device 
is suitably calibrated and flow measurements are manually taken on a basis determined by the engineer. 
A “Flow versus Depth” chart can be used to estimate flow.  

 The installation of flow measuring devices must be done at the inlet works and outlet channel for 
measuring of inflow and outflow. 

 Ensure regular cleaning of screenings and grit to prevent build-up of debris and blockages in the system. 
 Facility used for storage of hazardous screenings and grit is to be adequately sized (6m3) and placed in 

secure room, with a roof, nonpermeable floor and adequate ventilation. 
 Ensure all operational waste storage areas are suitably bunded and consist of non-permeable flooring 
 During operations ensure hazardous waste is removed offsite every 4 months, or as required, by a 

licensed operator for disposal at a to licensed hazardous waste disposal facility. Details of licensed waste 
operator and records of collection and disposal must be kept 

 Design of sludge management area is to be suitably sized, lined and provide for draining of leachate drains 
back to the works (for all options, if approved). 

 Make use of local labour and local materials. 
 If heritage resources are unearthed during construction, the find brought to the immediate attention of the 

developer and all work is to be stopped immediately and reported by the ECO to the archaeologist at the 
Albany Museum or Eastern Cape Provincial Heritage Resources Authority and a suitable specialist 
contacted to inspect the findings. Any recommendations followed from such an investigation must be 
carried out. 

 It is recommended that an alien invasive removal programme be implemented by the Koukamma 
Municipality for the area.  

 Job specific training to be provided to individuals 
 Working hours to be restricted to day time hours and no major construction work to take place after hours 

or on Sundays or on public holidays. 
 Ensure compliance with SANRAL requirements.  
 Operational phase monitored according to the stipulations of the EMPr. 
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SECTION F: APPENDICES 
 

The following appendixes must be attached as appropriate: 

 

Appendix A: Site plan(s) 

 

Appendix B: Photographs 

 

Appendix C: Facility illustration(s) 

 

Appendix D: Specialist reports 

Appendix D1: Engineering report 

Appendix D2: Heritage Screening Assessment 

Appendix D3: Groundwater investigation 

Appendix D4: Fauna Screening Assessment 

Appendix D5: Vegetation Assessment 

Appendix D6: Aquatic Impact Assessment 

Appendix D7: Geotechnical Investigation 

 

Appendix E: Comments and responses report 

 

Appendix F: Environmental Management Programme (EMPr) 

Appendix F1: Construction Environmental Management Programme (EMPr) 

Appendix F2: Operational Environmental Management Programme (EMPr) 

 

Appendix G: Other information 

Appendix G1: Classification of sludge 

Appendix G2: Geotubes 

Appendix G3: Vermistabilization 

Appendix G4: Microorganisms 

 

 


