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1 INTRODUCTION 
1.1 Background 

Lactalis South Africa (Pty) Ltd are proposing the construction of a Waste Water Treatment
Works (WWTW) and associated infrastructure for their dairy factory adjacent to the Breede
River in Bonnievale, Western Cape (see locality map in Figure 1). The effluent from the dairy
is currently being pumped via a pipeline to an authorised irrigation area approximately 3 km
south-east  of  the  factory.  The  irrigation  allowance  in  terms  of  the  Water  Use  License
(1 500 m3/day)  has,  however,  been  consistently  exceeded  since  a  few  years  ago,  thus
necessitating consideration of a better means of waste water treatment and disposal.

Figure 1. Locality Map for proposed WWTW for Lactalis factory in Bonnievale

Amathemba  Environmental  Management  Consulting  has  been  appointed  as  the
Environmental Assessment Practitioner (EAP) to conduct the  Basic Assessment process for
the  proposed  development,  which  is  required  in  terms  of  the  Environmental  Impact
Assessment  (EIA)  Regulations  of  2014  (as  amended)  published  under  the  National
Environmental  Management Act  (Act  No.  107 of  1998)  (NEMA).  As  part  of  this  process,
Amathemba applied the national web-based environmental screening tool prescribed by the
Department  of  Forestry,  Fisheries  &  the  Environment,  (DFFE)  for  all  Environmental
Authorisation applications1 to the proposed development. The  Screening Report that was
generated identified the north-eastern corner of the proposed development site to be of
very high sensitivity in terms of the aquatic biodiversity theme (see  Figure 2), due to the
presence of an Aquatic Critical Biodiversity Area (CBA) associated with the Breede River.

1 Available: https://screening.environment.gov.za/screeningtool/index.html
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Figure 2.  Map of relative aquatic biodiversity theme sensitivity generated from the DFFE Screening Tool, with
the proposed site demarcated by the blue dashed line

Inland Waters Consultancy  has been appointed to conduct an assessment of the potential
impacts to freshwater ecosystems that could result  from the proposed  development.  An
abridged CV of the freshwater specialist who conducted this study (Dean Ollis) is provided in
Appendix 1.  It  should  be  noted  that  a  freshwater  ecosystems  impact  assessment  was
already completed by Sharples Environmental  Services cc (SES) for a previous application
(Fordham 2019), but for regulatory reasons a new application is now required. Much of the
information and data presented in  the specialist  report  by Fordham (2019)  is,  however,
relevant to the new application and has been used (and/or referred to), where applicable, in
the current report.  
 

1.2 Terms of Reference

The broad terms of reference for the current study were to provide an assessment of the
potential  impacts  that  the  establishment  of  the  proposed  WWTW  and  associated
infrastructure is  likely  to  have  on  freshwater  ecosystems,  and to  recommend mitigation
measures for  enhancing positive impacts and avoiding or mitigating negative impacts on
freshwater  ecosystems.  The  specialist  study  must  comply  with  the  prescribed  general
requirements  for  undertaking  site  sensitivity  verification  as  well  as  the Protocol  for  the
assessment of environmental impacts on aquatic biodiversity and the associated minimum
report content requirements for this “environmental theme”, as published in Government
Notice No. 320 of March 2020 (Government Gazette No. 43110).
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2 APPROACH TO AND LIMITATIONS OF THE SPECIALIST INVESTIGATION
2.1 Approach

The approach taken to meeting the above-mentioned Terms of Reference was to complete
the following tasks:
 Review of  plans and available documentation for the proposed  project,  including the

Freshwater Habitat Impact Assessment previously completed by SES (Fordham 2019).
 Review of the Screening Report generated by Amathemba Environmental Management

Consulting through application of DFFE’s national web-based environmental screening
tool for the study area,  to identify aquatic biodiversity aspects requiring site sensitivity
verification.

 Examination of maps, biodiversity plans and aerial photographs of the study area as a
basis  for  preliminary  desktop-based  mapping  of  potentially  affected  freshwater
ecosystems.

 Site visit (conducted on 4 May 2022) to identify, delineate and visually assess the present
ecological condition of the freshwater ecosystems that could potentially be impacted by
the proposed development. The approximate extent of potentially affected wetlands was
delineated  following  standard  field-based  procedures  for  the  identification  and
delineation of  wetlands2 (after  DWAF 2005),  which are  based on the observation of
landscape setting, landform, vegetation and soil  moisture characteristics (using a soil
auger to check the soil for signs of permanent or periodic saturation at selected points).
All  freshwater  ecosystems confirmed to  be  present  on  or  adjacent  to  the  site  were
classified into relevant  types according to the classification system for  inland aquatic
ecosystems in South Africa (Ollis et al. 2013).

 Collection of water samples (x3) from the potentially affected river reaches during the
site  visit,  which  were  subsequently  submitted to  Aquatico Laboratories  (Pty)  Ltd  for
analysis  of  pH,  electrical  conductivity,  nutrient  concentrations  and  Chemical  Oxygen
Demand (COD). 

 Collation and interpretation of available water quality data for sampling sites in the study
area  from  the  Water  Management  System  (WMS)  of  the  Department  of  Water  &
Sanitation (DWS)3 and the Freshwater Biodiversity Information System (FBIS)4, and from
the  previous  assessment  undertaken by  SES  (Fordham  2019).  These  data  and  those
collected  by  Inland  Waters  Consultancy  for  the  current  assessment  were  compared
against relevant water quality standards and guidelines. 

 Determination of the Present Ecological State (PES) of the potentially affected river and
wetland ecosystems, using the most applicable methods, to derive an overall Ecological
Category (as described in  Table 1). For rivers, the Habitat Integrity assessment method
for river ecosystems (after Kleynhans 1996; DWAF 1999) was used (see  explanation of
this method in Appendix 2). For wetlands, WET-Health Version 2 (Macfarlane et al. 2020)
was used to derive the PES, completing the more detailed "Level 2" type of assessment
(see description of WET-Health in Appendix 3). 

2 The definition of “wetland” adopted for this investigation was that of the National Water Act (Act No. 36 of
1998), whereby a wetland is defined as “land which is transitional between terrestrial and aquatic systems,
where the water table is usually at, or near the surface, or the land is periodically covered with shallow
water and which land in normal circumstances supports, or would support, vegetation adapted to life in
saturated soil.” 

3 Available: http://www.dwa.gov.za/iwqs/wms/default.aspx
4 Available: https://freshwaterbiodiversity.org/
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 Determination of  the conservation importance of  the potentially  affected freshwater
ecosystems  using  the  criteria  presented  in  Table 2.  These  criteria  were  originally
formulated by the Freshwater Consulting Group (Ewart-Smith & Ractliffe 2002) and align
with the criteria of the Department of Water & Sanitation (DWS) for the determination
of Ecological Importance & Sensitivity (EIS) (e.g. DWAF 1999;  Rountree & Kotze 2013).

 Determination of the minimum widths of the buffer areas required for the protection of
the potentially affected freshwater ecosystems,  through application  of the Buffer Zone
Guidelines for Rivers, Wetlands and Estuaries in South Africa published by the Water
Research Commission (Macfarlane & Bredin 2016a, b). 

 Identification  of  potential  impacts  on  freshwater  ecosystems  and  formulation  of
recommended mitigation measures for identified impacts.

 Assessment  of  the  significance  of  the  potential  impacts  identified,  using  the  criteria
outlined in DEA&DP’s Guideline for Biodiversity Specialist Studies (Brownlie 2005) and a
protocol developed by the Freshwater Consulting cc for rating the significance of impacts
on freshwater ecosystems (see Appendix 4). In this assessment, consideration was given
to the situation both with and without the recommended mitigation measures assumed
to be in place.

 Compilation of  a  Freshwater  Ecosystems Impact  Assessment  Report  (i.e.  the  current
report), which includes all the minimum criteria for reporting on the aquatic biodiversity
theme as required in terms of the relevant protocol published in Government Notice No.
320 of 20 March 2020 (Government Gazette No. 43110).

Table  1. Descriptions  of  the  Ecological  Categories  typically  used  for  PES  assessments  of  inland  aquatic
ecosystems in  South Africa,  together with the applicable range of  Impact  Scores  and PES Scores for each
Category (from Macfarlane  et al. 2020; after Kleynhans 1996 / DWAF 1999, Macfarlane  et al. 2008) [colour-
coding according to that of the River EcoStatus Monitoring Programme (REMP) of DWS]

ECOLOGICAL
CATEGORY DESCRIPTION IMPACT

SCORE*
PES SCORE

(%)*
A Unmodified, natural. 0 - 0.9 90 - 100

B
Largely natural with few modifications.  A slight change in 
ecosystem processes is discernible and a small loss of natural 
habitats and biota may have taken place.

1 - 1.9 80 - 89

C
Moderately modified.  A moderate change in ecosystem 
processes and loss of natural habitats has taken place but the 
natural habitat remains predominantly intact

2 - 3.9 60 - 79

D Largely modified. A large change in ecosystem processes and 
loss of natural habitat and biota and has occurred. 4 - 5.9 40 - 59

E
Seriously modified. The change in ecosystem processes and loss 
of natural habitat and biota is great but some remaining natural 
habitat features are still recognizable.

6 - 7.9 20 - 39

F
Critically modified. Modifications have reached a critical level 
and the ecosystem processes have been modified completely 
with an almost complete loss of natural habitat and biota.

8 - 10 0 - 19

* The Habitat Integrity methods developed by and for DWS (then DWAF) derive PES Scores that reflect the ecological
integrity or intactness of the ecosystem, typically expressed as a percentage, whereas the WET-Health method developed
for SANBI by Macfarlane et al. (2008) derives "impact scores" (scaled from 0 to 10) that reflect the degree of ecosystem
modification
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Table 2. Criteria used to assign low, moderate or high conservation importance to the potentially affected
freshwater  ecosystems (note  that  the highest  category applicable,  based on any one criterion,  is  the one
assigned to the aquatic ecosystem) [adapted from a method developed by Ewart-Smith & Ractliffe (2002)]
Low importance:
 does not provide ecologically or functionally significant aquatic habitat because of extremely small size or relatively

high degree of degradation; and/or
 of extremely limited importance as a corridor between systems that are themselves of low conservation importance.

Moderate importance:
 provides ecologically significant aquatic habitat (e.g. locally important aquatic ecosystem habitat types); and/or
 fulfils some functional roles within the catchment (e.g. provides a few ecosystem services to a moderate level); and/or
 acts as a corridor for fauna and/or flora between other aquatic ecosystems or ecologically important habitat types;

and/or
 supports (or is likely to support) aquatic or semi-aquatic fauna or flora that are characteristic of the region; and/or
 is a degraded but threatened habitat type (e.g. VU / EN / CR aquatic ecosystem type); and/or
 is degraded but has high potential for rehabilitation to good condition; and/or
 has been identified as a Freshwater Ecosystem Priority Area (FEPA) in terms of the National Freshwater Ecosystem

Priority Areas (NFEPA) project or as an aquatic Critical Biodiversity Area (CBA) in terms of a regional biodiversity
conservation plan, but is in relatively poor present ecological condition; and/or

 has  been  identified  as  an  aquatic  Critical  Ecosystem Support  Area  (CESA)  in  terms  of  a  regional  biodiversity
conservation plan; and/or

 functions as a buffer area between terrestrial systems and more ecologically important aquatic ecosystems; and/or
 is upstream of aquatic ecosystems that are of high conservation importance.

High importance:
 supports a high diversity of indigenous plant / animal species; and/or
 supports, or is likely to support, Species of Conservation Concern (e.g. Red Data species); and/or;
 supports relatively undisturbed aquatic communities; and/or
 forms an integral part of the aquatic-terrestrial habitat mosaic within a landscape; and/or
 is representative of a regionally threatened / restricted habitat type (e.g. a EN / CR aquatic ecosystem type in fair or

good condition); and/or
 has been identified as a FEPA in terms of the NFEPA project or as an aquatic CBA in terms of a regional biodiversity

conservation plan, and is in fair to good present ecological condition; and/or
 has a high functional importance in the catchment (e.g. provides some ecosystem services to a high degree); and/or
 is of a significant size (and therefore provides significant aquatic habitat, albeit degraded or of low diversity).

2.2 Limitations

The following limitations are relevant:
 The findings are based on a once-off survey of the site/s, which did not allow for the

collection of data during different seasons or over a medium to long-term period. 
 The site visit was undertaken during late autumn, which is not the optimal time of year

for aquatic ecosystem assessments in the Western Cape with its winter rainfall regime.
This  constraint  was,  however,  mitigated  to  some  degree  by  the  highly  transformed
present ecological condition of the proposed development site/s. 

 No detailed assessments of aquatic biota (fauna or flora) were undertaken, but this is not
considered to be a major limitation for the current project due to the highly transformed
nature of the proposed development site/s.

 No flood line data were available at the time of the assessment.
 Detailed, finalised Site Development Plans were not yet available.
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3 BIOPHYSICAL OVERVIEW OF STUDY AREA
The proposed development sites are properties owned by Lactalis  South Africa (Pty)  Ltd
close to the town of Bonnievale in the Cape Winelands Region of the Western Cape, situated
within the Breede River Valley. 

The  study area is  situated in  the  East  Coast  Renosterveld Bioregion,  which  is  generally
dominated by relatively heavy (clay-rich) soils and a low Mean Annual Precipitation (MAP) of
<400 mm with winter rainfall seasonality (Rutherford et al. 2006). The area falls within the
Southern  Folded Mountains Aquatic Ecoregion (after  Kleynhans  et al. 2005), close to the
southern  transition  to  the  slightly  flatter  Southern  Coastal  Belt  Aquatic  Ecoregion.  This
ecoregion is characterised by a diverse topography that is dominated by closed hills and
mountains with moderate to high relief, and gentle slopes (<5% gradient) only occur over a
small portion  of  the  region.  MAP  across  the  Southern  Folded  Mountains Ecoregion  is
generally  low,  but  moderate  to  high  towards  the south,  and the coefficient  of  variation
associated with annual precipitation is moderate to high throughout most of the Ecoregion,
which means that there is typically a relatively high degree of year-to-year variability in the
amount of precipitation. Rainfall seasonality varies across the the Ecoregion, from very late
summer  to  winter  to  all  year.  The  dominant  vegetation  types  in  the  Southern  Folded
Mountains Ecoregion  are  Mountain  Fynbos,  Grassy  Fynbos  and  Little  Succulent  Karoo,
although certain areas within the Ecoregion are characterised by South and Southwest Coast
Renosterveld, amongst other vegetation types (Kleynhans et al. 2005). 

According to the 1:250 00 scale geology map of South Africa, the surface geology  of the
lower-lying portions of the study area along the Breede River and its main tributaries is
dominated by  alluvium (Quaternary sediments), overlying shales and siltstones. The more
elevated portions of the study area outside of the historical floodplain of the Breede River
system are dominated by  micaceous quartzitic sandstones  with subordinate shales and
siltstones  of  both  the  Blinkberg Formation  (part  of  the  Weltevrede  Subgroup  of  the
Witteberg  Group)  and,  in  the  southern  portion  of  the  broader  study  area,  the  Boplaas
Formation (Ceres Subgroup, Bokkeveld Group). 

The most recent national vegetation map of South Africa (Mucina & Rutherford 2006, with
updates up to 2018) indicates two main vegetation types to be dominant in the study area,
corresponding  largely  to the local  geology.  These are  Cape Lowland Alluvial  Vegetation
(associated with Alluvium on the valley floor of the Breede River system) and Breede Shale
Renosterveld (associated with the more consolidated sandstones, shales and siltstones that
dominate the higher-lying areas). According to the National List of Threatened Ecosystems5,
Cape  Lowland  Alluvial  Vegetation  is  listed  as  Critically  Endangered  and  Breede  Shale
Renosterveld as Least Concern, although the Ecosystem Threat Status (ETS) rating for both of
these vegetation types has  been revised to  Endangered according  to the  results  of  the
National Biodiversity Assessment 2018 (NBA-2018) (Skowno et al. 2019).

The study area is located within the Breede-Gouritz Water Management Area (WMA), in the
Breede River catchment, falling within Quaternary Catchment H50B, as delineated by DWS.

5 As  contained  in  Government  Notice  1002  of  December  2011,  promulgated  in  terms  of  the  National
Environmental Management: Biodiversity Act (Act No. 10 of 2004)
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The  calculated  MAP  of  Quaternary  Catchment  H50B  is  389 mm,  with  a  Mean  Annual
Evaporation (MAE) of 1485 mm and a Mean Annual Rainfall (MAR) of 15.6 million m3 (after
Bailey & Pitman 2015). The main river in this Quaternary Catchment is the middle-to-lower
reaches of the Breede River. 

According to the NFEPA project (Driver et al.  2011) and its map products (Nel et al. 2011),
the  section  of  the  Breede  River  flowing  through  the  study  area  is  not  a  Freshwater
Ecosystem Priority Area (FEPA) River and none of the other, smaller rivers in the study area
(such  as  those  mapped  at  a  1:50 000  scale  by  CD:NGI)  were  included  in  the  NFEPA
assessments.  Floodplain  wetland  areas  mapped  along  the  Breede  River  and  its  main
tributaries were, however, categorised as FEPA Wetlands by the NFEPA assessment (see map
in Figure 2).

National Wetland Map Version 5 (NWM5), which was produced as part of the South African
Inventory of Inland Aquatic Ecosystems (SAIIAE) and used in the Inland Aquatic Ecosystems
component of NBA-2018 (Van Deventer et al. 2019), includes the same floodplain wetlands
that were categorised as FEPA Wetlands by NFEPA, although the exact delineation of some
of these wetlands was slightly different (as can be seen on the map in Figure 2), and all of
these wetlands areas were rated by NBA-2018 to be Critically Endangered (CR) in terms of
Ecosystem Threat Status (ETS) (after Van Deventer et al. 2019). 

Figure 2. Desktop-based map of wetlands captured in the study area by the National Freshwater Ecosystems
Priority  Areas  (NFEPA)  project  and  the  National  Wetland  Map  Version  5  (NWM5),  together  with  aquatic
features mapped at a scale of 1:50k by the Chief Directorate: National Geo-spatial Information (NGI) 
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In the  2017  version  of  the  Western  Cape  Biodiversity  Spatial  Plan  (WCBSP-2017)  (Pool-
Stanvliet et al. 2017), the Breede River and the same wetland areas mapped along this river
and its main tributaries as in NWM5 were categorised as Aquatic Critical Biodiversity Areas
(CBAs),  as  shown on the map in  Figure 3.  Areas  identified as  a  CBA typically  have  high
biodiversity and ecological value, and are required to meet biodiversity targets. These areas
should, in terms of their management objectives, be kept in a natural state without further
loss of habitat or species. As such, only low-impact, biodiversity-sensitive land uses should
be permitted these areas. A number of smaller watercourses and a 30 m wide buffer around
these features were classified as Ecological Support Areas (ESAs) by the WCBSP-2017 (also
shown on the map in  Figure 3). Areas categorised as an ESA are not essential for meeting
biodiversity targets but are important as they support the functioning of CBAs and Protected
Areas.  Relatively large portions of the broader study area were categorised as Terrestrial
CBAs and ESAs according to the WCBSP-2017.

Figure 3. Desktop-based map showing the aquatic features captured within the study area by the 2017 version
of the Western Cape Biodiversity Spatial Plan (WCBSP-2017)

The study area does not contain any areas  that have been identified as  a Strategic Water
Source Area (after Nel et al. 2013). 
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4 DESCRIPTION OF PROPOSED DEVELOPMENT ACTIVITIES AND SITES
The construction of a dedicated  WWTW for treatment of the waste water from the dairy
processing activities at the Lactalis factory in Bonnievale is proposed as a long-term solution
to the problems currently being experienced with the irrigation of the waste water on land
to the south of  the factory.  Three alternative locations were originally  proposed for  the
WWTW, as assessed and explained in the previous report by SES (Fordham 2019), but two of
the alternatives were screened out due to environmental and feasibility issues. Only one site
alternative is, therefore, now being considered for the WWTW. The currently proposed site
is located on a hill to the south-west of the Lactalis factory, on the same erf as the factory
but on the opposite side of the R317 road (see map in Figure 4). 

Figure 4. Recent (2018) aerial photograph from CDNGI with proposed WWTW site, pipelines and discharge 
point into Breede River at the Lactalis factory overlaid. Orange track shows route traversed across the site/s 
during the site visit by Inland Waters Consultancy.

The proposed WWTW will  have capacity to treat a maximum of 2 500m3 of waste effluent
per day and the fenced facility will  have a total  development footprint of just  over 1 ha
(dimensions are approximately 120 m by 90 m). The facility would include, amongst other
components, an "equalisation dam" for 24 hours production (i.e. 2500 m3 capacity). At the
WWTW facility, a conservancy tank will be installed for domestic sewage (minor quantities),
which will be regularly emptied via honey-sucker for treatment at the Municipal WWTW.

The following new ancillary infrastructure is proposed, in addition to the infrastructure at
the new WWTW facility itself (see Figure 4):
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 Rising main pipeline/s from existing pump station at factory to proposed WWTW, mostly
along an existing servitude;

 Return main pipeline/s, to return treated effluent to the Lactalis factory for discharge
into the Breede River and for pumping to the existing irrigation area 3 km to the south;

 Access road to WWTW (6 m wide gravel road); 
 Potable water supply pipeline and electricity cable from main lines along the R317 to be

installed underground, next to the WWTW access road, running parallel to the road; and
 Emergency temporary effluent retention dam (2 000 m³ capacity, providing storage for

24 hours of production), with trenching, to be constructed at the factory pump station
(see conceptual location and layout in Figure 5). This plastic-lined soil dam and river-side
trenches (normally kept empty) would  serve as a secondary measure of protection to
avoid contamination of the river by temporarily containing effluent leaks in the event of
a primary system failure. Once the systems have been restored, the effluent would be
pumped back into the factory for treatment. Most incidents should be resolved within a
24-hour time-frame. If this is not achieved, as a backup, the effluent can also be pumped
to the existing 600 000 m3 effluent storage dam at the irrigation area until such time as
the breakdown or other issue has been resolved.

Figure 5. Conceptual map/plan showing the proposed location and layout of the planned emergency dam with
trenching around it, intended to prevent pollution of the river in the event of the primary system failure [figure
extracted from previous report by SES (Fordham 2019)]

The  existing  Lactalis  factory  site  is  totally  transformed  (as  can  be  seen  on  the  aerial
photographs in Figures 4 & 5), while the proposed WWTW site on the hill to the east has not
been so intensively developed to date. The WWTW site is, however, also significantly altered
from its natural state. A large portion of the site is occupied by a seemingly decommissioned
off-channel dam (see left photo in  Figure 6),  which has an artificially  excavated drainage
channel connected to it on the down-slope side. The land on the down-slope (southern) side
of the dam has been subject to significant disturbance, with cross-drains evident and no
naturally occurring indigenous vegetation remaining. The down-slope area is dominated by
bare ground and unidentified agricultural weeds (e.g. see right photo in Figure 6).     
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Figure 6.  Photographs of the dam and surrounding area making up most of the proposed WWTW site (left
photo) and the highly disturbed down-slope portion of land (right photo)

As indicated previously, the proposal is to continue to pump a portion of the factory waste
water (to be treated to General Limit values, as explained below) to the existing irrigation
area for irrigation of the pastures located there. The irrigation area is located adjacent to the
R317, approximately 3 km to the south of the Lactalis factory (see map in Figure 7). 

Figure 7. Recent (2018) aerial photograph from CDNGI with existing irrigation area overlaid. Orange track 
shows route traversed across the site/s during the site visit by Inland Waters Consultancy.

The existing irrigation area is totally transformed from its natural  state, with only Kikuyu
pasture grass present and no remaining natural vegetation (e.g. see photos in Figure 8).

11



Freshwater Ecosystems Impact Assessment Report: Lactalis Bonnievale WWTW

Figure 8. Photographs of the existing irrigation area

The waste water from the dairy is characterised by high organic loads, resulting in elevated
Biological  Oxygen  Demand  (BOD,)  Chemical  Oxygen  Demand  (COD)  and  nutrient  levels
(nitrogen and phosphorus), as well as relatively high Total Suspended Sediment (TSS) loads
and an elevated concentration of  Total  Dissolved Solids  (TDS)  resulting in high Electrical
Conductivity (EC) values (see Table 3).   

Table 3. Characteristics of wastewater from the Lactalis dairy factory prior to treatment [as provided to Inland
Waters Consultancy by Amathemba]

Parameter Design value
Hourly flowrate 125 m³/h
Daily flowrate 2500 m³/d
Total COD 4000 mg/l
BOD 2500 mg/l
Daily COD load 10000 kg/d
P 30 mg/l
NH3-N 30 mg/l
TKN 115 mg/l
SO4 Not available
Fats, Oils & Grease 300 mg/l
Total suspended solids 700 mg/l
pH Not available
Conductivity 250 mS/m

The goal is to treat the effluent water sufficiently to be able to safely and legally dispose of it
in the Breede River adjacent to the factory and to continue with irrigation of the pastures to
the south of the factory. Apparently a second phase of the project will potentially include
tertiary treatment of the water, to allow re-use at the factory (Fordham 2019). To achieve
compliance with relevant standards, the waste water will need to be treated to the General
Limits for irrigation and/or discharge to a water resource (see Table 4, below), as stipulated
in the relevant General Authorisation (GA) of the National Water Act (Act No. 36 of 1998)
(NWA). 
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Table 4. General and Special Limit values for selected water quality parameters for irrigation with waste water
(up to 2000m3)  and discharge of waste water into a water resource, as contained in the relevant General
Authorisation of the National Water Act (Government Notice No. 665 of 6 September 2013)

According  to information provided by Amathemba,  Lactalis  will  require  a  concession for
conductivity, due to the high incoming TDS level (compare EC values in Table 3 with those in
Table 4).

5 DESCRIPTION OF FRESHWATER ECOSYSTEMS THAT COULD BE AFFECTED
BY THE PROPOSED DEVELOPMENT 
The freshwater ecosystems that could be affected at the proposed WWTW site and at the
effluent discharge point at the existing factory are described in Section 5.1, below, including
a discussion of the PES and conservation importance of the potentially affected systems. The
potentially affected freshwater ecosystems in the irrigation area are described, in a similar
manner, in  Section 5.2.  This is followed by a summary of the results of the water quality
analyses that were completed for the main potentially affected river reaches (Section 5.3)
and an explanation of the recommended buffer areas that were determined for facilitating
protection of the potentially affected freshwater ecosystems (Section 5.4).

5.1 Proposed WWTW site and discharge point at Lactalis factory

The main freshwater ecosystem that will be affected by the proposed WWTW for the Lactalis
dairy factory is the section of the Breede River adjacent to and downstream of the proposed
discharge point. This section of the river is part of the middle to lower reaches of the river,
close  to  the  transition  from  a  Lower  Foothills  River  to  a  Lowland  River  in  terms  of  its
longitudinal geomorphological zonation (after Rowntree & Wadeson 2000). As is typical of
river reaches in this longitudinal zone, the affected section of river is characterised by a low
gradient, the dominance of sandy sediments, a meandering pattern (where unconfined by
geological  factors) and the presence of a distinct floodplain.  Although there are wetland
areas within the floodplain of the affected reach of the Breede River, large portions of the
floodplain do not contain wetland soils and are, instead, dominated by trees and shrubs that
are typical of non-wetland riparian zones. As such, for the current assessment, this area was
dealt with as a riparian zone forming part of the river ecosystem, and not as an extensive
floodplain wetland area as mapped by NFEPA and NWM5 (Figure 2). 
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Parameter
Discharge of waste water into a water resource

General Limit Special Limit
pH 5.5 - 9.5 5.5 - 9.5 5.5 - 7.5 

EC

COD 75 mg/l 75 mg/l 30 mg/l

3 mg/l 6 mg/l 2 mg/l

15 mg/l 15 mg/l 1.5 mg/l

10 mg/l 10 mg/l

Faecal Coliforms 1000 per 100ml 1000 per 100ml 0

Irrigation with waste 
water (up to 2000m3)

70 mS/m above intake to 
a max of 150 mS/m

70 mS/m above intake 
to a max of 150 mS/m

50 mS/m above background 
receiving water, to a max of 

100 mS/m

Ammonia (ionised and un-
ionised) as Nitrogen (NH4-N)
Nitrate/Nitrite as Nitrogen 
(NO3+NO2-N)
Ortho-Phosphate as 
phosphorous (PO4-P)

1 mg/l (median) 
and 2.5 mg/l (max)
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The 1:50 000 scale topographical mapping by CDNGI indicates that there is a non-perennial
river feature flowing from the proposed WWTW site (as shown in Figure 2). This feature was
also mapped, with a 30 m wide buffer, as an Aquatic ESA (watercourse) by the WCBSP (see
Figure 3) and was included as part of "HGM 2" in the mapping of watercourses by Fordham
(2019). The site visit undertaken by Inland Waters Consultancy revealed, however, that this
feature is an artificially excavated drainage channel from the decommissioned dam on the
WWTW site (see photos in Figure 9), which presumably used to carry overflow water from
the  dam  when  it  was  still  operational.  Another  seemingly  decommissioned  dam  and
additional  drainage  ditches  were  also  observed  to  be  present  on  the  broader  Lactalis
property  on the western side of  the R317 road,  but these are  not  located close  to the
currently proposed WWTW site.

Figure  9.  Photographs  of  the  artificial,  excavated  drainage  channel  located  down-slope  from  the
decommissioned dam on the proposed WWTW site

In terms of both the NEMA EIA Regs and the NWA, a "watercourse" is defined as follows:
“watercourse” means-
(a) a river or spring;
(b) a natural channel in which water flows regularly or intermittently;
(c) a wetland, lake or dam into which, or from which, water flows; and
(d) any collection of water which the Minister may, by notice in the Gazette declare to be a
watercourse,
and a reference to a watercourse includes, where relevant, its bed and banks

Based on this definition, the dam and out-flowing channel on the WWTW site are not legally
considered to be "watercourses" in terms of NEMA or the NWA because water no longer
appears to flow into or from the dam, and the channel is not a natural feature.

It was confirmed during the site visit that a tributary of the Breede River does flow through
the Lactalis property to the west of the R317, traversing an adjacent property to the east of
the road before entering the Breede River, as shown on the map in Figure 10. This drainage
line, which was referred to as "HGM 2 (western drainage line)" by Fordham (2019), could be
affected  by  the  proposed WWTW and associated  infrastructure.  It  is  described in  more
detail, together with a description of the potentially affected reach of the Breede River, in
Section 5.1.1, below. 
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Figure 10. Ground-truthed map showing the freshwater ecosystems identified on and adjacent to the proposed
WWTW site and the proposed effluent discharge point at the Lactalis factory. The proposed access road for the
WWTW and the proposed routing for the effluent pipelines are also shown on the map.  

5.1.1 Present ecological state of potentially affected freshwater ecosystems
The results  of  the Habitat  Integrity  assessment of  PES that  was completed for  the river
ecosystems that could be affected by the proposed WWTW and associated infrastructure,
excluding the irrigation area, are presented in  Table 5.  Although there are wetland areas
along the unnamed drainage  line  (tributary  of  Breede River  referred to as  "HGM 2" by
Fordham 2019), as shown on the map in  Figure 10 and in the photos in  Figure 11,  these
areas are probably the result of the damming of the system, which is otherwise riverine in
nature. The system was thus assessed, as a whole, as a river ecosystem.   

Figure 11.  Photographs of  the reed-dominated wetland areas located immediately upstream of the dams on
the unnamed non-perennial tributary of the Breede River
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Table 5. Results of the Habitat Integrity assessment of the Present Ecological State (PES) of  the potentially
affected  reach  of  the  Breede  River  and  the  unnamed  potentially  affected  non-perennial  tributary  stream
flowing through the Lactalis property

The  results  of  the assessment  indicate  that,  overall,  there  has  been  a  large  degree  of
alteration  of the natural habitat and biota within the affected reach of the Breede River
(Ecological  Category D) and and a serious degree of alteration in the unnamed tributary
stream (Ecological Category E), relative to the presumed natural ecological state. The degree
of  alteration  to  the  natural  habitats  was considered to  be  similar  for  the  instream and
riparian components in the case of both river systems. 

For the relevant reach of the Breede River, some of the main impacts are:
 Water quality deterioration (see detailed assessment in Section 5.3), emanating mostly

from agricultural activities (especially irrigation return flows) and waste water inputs in
the  broader  catchment  area,  which  was  highlighted  in  the  State-of-Rivers  Report
completed  by  the  River  Health  Programme  (RHP  2011)  as  one  of  the  main  issues
requiring attention in the middle-to-lower section of the Breede River system; 

 Flow and channel modifications (including infilling and the construction of berms in the
floodplain of the river), which has had an especially noticeable impact on the riparian
zone; 

 Presence  of  alien  fish  species  in  the  river,  including  Largemouth  bass  (Micropterus
salmoides) and Sharptooth catfish (Clarias gariepinus), which have significantly impacted
indigenous fish populations (RHP 2011);
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CRITERIA
Confidence Confidence

INSTREAM
Water abstraction 15 Medium 20 Med-High
Extent of inundation 5 High 15 High
Water quality 20 Med-High 15 Medium
Flow modifications 15 Medium 22 Med-High
Bed modification 5 Med-High 22 High
Channel modification 15 Med-High 24 High
Presence of exotic macrophytes 20 High 5 Med-High
Presence of exotic fauna 20 High 15 Low
Presence of solid waste 10 High 10 High
RIPARIAN
Water abstraction 15 Medium 20 Medium
Extent of inundation 5 Medium 10 Med-High
Water quality 20 Medium 15 Medium
Flow modifications 20 Medium 22 Med-High
Channel modification 20 Med-High 24 High
Decrease of indigenous vegetation 20 High 20 High
Exotic vegetation encroachment 20 High 15 Med-High
Bank erosion 5 High 20 High

FINAL PES RESULTS

Instream PES 48 D 35 E

Riparian PES 42 D 31 E

Breede River
(Lactalis factory reach)

Unnamed tributary of Breede R
(near WWTW site)

Impact Score
( /25)

Impact Score
( /25)

PES Score
(%)

Ecological 
Category

PES Score
(%)

Ecological 
Category
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 The presence of  water hyacinth (Eichhornia crassipes)  (see right  photo in  Figure 12),
which dominates in nutrient-enriched conditions and is very difficult to eradicate once
established, and other exotic macrophytes in the river channel;

 Extensive encroachment of alien invasive plant species into the riparian zone (see left
photo in  Figure 12) -  including gum trees (Eucalyptus sp.),  oak trees (Quercus robur),
willow  trees  (Salix  babylonica),  long-leaf  wattle  (Acacia  longifolia)  and  Spanish  reed
(Arundo donax), amongst others - as well as crops (especially vineyards and orchards)
and concomitant decrease in the coverage of indigenous species; and

 Water abstraction (including extensive damming of  tributary streams) in the broader
catchment area, mostly for agricultural use.

Figure 12.  Photographs of the potentially affected reach of  the Breede River adjacent to and immediately
downstream of the proposed effluent discharge point at the Lactalis factory, showing the domination of the
riparian zone by alien vegetation and crops (left photo) and the presence of Water Hyacinth and algae in the
river channel (right photo)

The main impacts  on  the  present  ecological  condition of  the  unnamed tributary  of  the
Breede  River  flowing  through  the  Lactalis  property  to  the  south-east  of  the  proposed
WWTW site include:
 Substantial channel modification and diversion, with the natural course of the drainage

line  clearly  having  been  altered  through  excavation  and  berming  (see  photos  in
Figure 13); 

 Damming of the naturally non-perennial flow by two relatively large dams (as shown on
the map in  Figure 10 and  the in  the photos  in  Figure 11),  which (together  with the
channel  diversion)  has  resulted  in  significant  alteration  of  flows  and  allows  for
abstraction of a large proportion of the flows from the stream

 Presumed presence of alien fish in the dams on the system; and  
 Substantial  decrease  of  indigenous  riparian  vegetation  along  the  full  length  of  the

stream, as a result of channel modification, damming and the subsequent encroachment
of alien invasive plants into the stream corridor 
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Figure 13. Photographs of the non-perennial tributary of the Breede River on the Lactalis property down-slope
of the proposed WWTW site 

A relatively pristine natural drainage line was observed in a confined valley to the west of
the proposed WWTW site (see map in  Figure 10 and photo in  Figure 14). This freshwater
ecosystem of high sensitivity is, however, unlikely to be impacted by the proposed activities
because it is located in a different (adjacent) catchment area that drains westward.    

Figure 14. Photograph of a relatively pristine drainage line that was observed in an adjacent catchment to the
west of the proposed WWTW site, which is unlikely to be affected by the proposed activities 

5.1.2 Conservation importance of potentially affected freshwater ecosystems
The overall conservation importance ratings for the potentially affected rivers located close
to the proposed WWTW site and effluent discharge point are presented in  Table 6, below,
followed by explanations providing motivation for the ratings that were assigned. 
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Table 6. Overall conservation importance ratings for the freshwater ecosystems that could be affected by the
proposed WWTW and associated infrastructure, excluding the irrigation area (based on the criteria presented
in Table 2)

Freshwater ecosystem Conservation
importance

Relevant reach of Breede River, including its floodplain HIGH

Unnamed tributary of Breede River flowing through Lactalis 
property MODERATE

The relevant reach of the Breede River and its floodplain / riparian zone was rated to be of
high conservation importance for the following reasons (see list of criteria in Table 2):
 The river reach is an extremely important corridor for the movement of sediment and

biota through the middle-to-lower portions of the Breede River catchment.
 The river corridor forms an integral component of the aquatic-terrestrial habitat mosaic

within the local landscape, which has been severely transformed through agriculture and
urbanisation, acting as an important link between the river system and adjacent intact or
semi-intact terrestrial ecosystems, where such areas are still present. 

 The system is representative of a regionally threatened / restricted habitat type, namely a
perennial  lowland  river  (with  associated  floodplain) within  the  Southern  Folded
Mountains Ecoregion, which has been categorised as a CR aquatic ecosystem type by NBA-
2018 (after Van Deventer et al. 2018). 

 The river corridor has been identified as Aquatic CBA in terms of the WCBSP-2017 (after
Pool-Stanvliet et al. 2017).

 This major river system and its associated floodplain is considered to be of high functional
importance in the catchment,  providing  a number of  ecosystem services to at  least  a
medium-to-high  degree  (such  as  water  provision,  flood  attenuation  and  biodiversity
maintenance). 

 The river system is of significant size, being one of the biggest rivers in the Western Cape
and in the Breede-Gouritz WMA, and thus provides a significant amount of aquatic and
semi-aquatic habitat.

The much smaller non-perennial tributary of the Breede River, which could also be affected
by  the  proposed  WWTW  and  associated  infrastructure,  was  rated  to  be  of  moderate
conservation importance. The reasons for  this rating were as follows (see list of criteria in
Table 2):
 The drainage line acts as an important corridor for fauna and/or flora between the Breede

River corridor and surrounding terrestrial areas.
 It  represents  a  degraded  but  threatened  habitat  type,  namely  a  non-perennial  lower

foothill river  within  the  Southern  Folded  Mountains  Ecoregion,  which  has  been
categorised as  an  EN aquatic ecosystem type by  NBA-2018 (after  Van Deventer  et  al.
2018).

 The watercourse has been identified as an Aquatic ESA in terms of in terms of the WCBSP-
2017 (after Pool-Stanvliet et al. 2017).

 This watercourse is located upstream of an aquatic ecosystem that has been rated to be of
high conservation importance (namely the Breede River and its floodplain).
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5.2 Irrigation area

Most of the runoff from the irrigation area located approximately 3 km to the south of the
Lactalis  factory  drains  into  an  unnamed  tributary  of  the  Soutpansrivier  (from  here  on
referred  to  as  the  "Soutpans  Tributary"),  which  ultimately  flows  into  the  Breede  River
approximately 1 km downstream of the confluence, joining the Breede River approximately
2 km downstream of the factory. Most of the Soutpansrivier watercourse is a valley-bottom
wetland, with a channel along some sections and without a channel in others (but probably
naturally an unchannelled wetland system). A portion of the Soutpans Tibutary adjacent to
the irrigation area, below the main irrigation dam where the valley of the tributary stream
becomes less confined, also consists of wetland (as shown on the map in Figure 15). This is
an  unchannelled  valley-bottom wetland,  following  the  national  classification  system for
inland aquatic ecosystems (Ollis et al. 2013). Further downstream, below the final irrigation
dam, the Soutpans Tributary becomes more channelised and the wetland characteristics are
no longer apparent, except in a small, disturbed area next to a farm house where the stream
is impeded by a road crossing. 

Figure 15. Ground-truthed map showing the freshwater ecosystems identified in and adjacent to the irrigation
area for the Lactalis factory. This area is situated approximately 3 km south-east of the factory and ultimately
drains back towards the Breede River (downstream of the factory) via the Soutpansrivier watercourse.   

Although  the  western  portion  of  the  irrigation  area  drains  westward  towards  the
Soutpansrivier watercourse (located on the other side of the R317 road), a number of cut-off
drains on the property capture the runoff and presumably divert it back towards some of the
irrigation dams. As such, this watercourse does not appear to be directly affected by runoff
from the irrigation area. 
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5.2.1 Present ecological state of potentially affected freshwater ecosystems
As explained in  Section 2.1,  the  PES of the potentially affected wetland/s  was determined
using WET-Health Version 2 (Macfarlane  et al. 2020). A detailed "Level 2" assessment was
completed for  the more intact portion of the unchannelled valley-bottom wetland in the
irrigation area associated with the Soutpans Tributary. A map of the wetland assessment
unit and its delineated catchment area is shown in Figure 16, below.

Figure 16. Map of the focal wetland assessment unit adjacent to the irrigation area (outlined in red) and its
catchment area, showing contour lines (from CDNGI) at 20 m interval 

A summary of the PES assessment results for the potentially affected semi-intact portion of
unchannelled valley-bottom wetland associated with the Soutpans Tributary is presented in
Table 7, as derived from the WET-Health assessment that was completed. The results of the
assessment indicate that there has been a large alteration of the natural habitat and biota
within the wetland, relative to the presumed natural ecological state, with an overall PES
rating of Ecological  Category D. It  is important to note that the desiccated wetland area
immediately downstream (i.e. to the north) of the main irrigation dam, which is bypassed by
overflow water from the dam via an irrigation canal on the western side of the valley floor,
was not included as part of the wetland assessment unit.  The PES rating of the wetland
would have  been lower  if  the  desiccated area,  which  no longer  functions  as  a  wetland
ecosystem, had been included in the assessment. 
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Table 7. Summary of the PES Scores and Ecological Categories (based on WET-Health Level 2 assessment) for
the unchannelled valley-bottom wetland forming part of the Soutpans Tributary adjacent to the irrigation area

The hydrology and geomorphology of  the wetland,  both rated to be rated to be largely
modified (Ecological Category D), have been affected by alterations to the flow and sediment
regimes as a result of dams, irrigation canals and artificial drains as well as the year-round
irrigation of adjacent land with waste water from the Lactalis factory. The water quality has,
unsurprisingly, been seriously modified (Ecological Category E) as a result of the poor quality
of the irrigation water, which ultimately flows into the wetland. There is a good coverage of
vegetation in the wetland (as can be seen on the zoomed-in aerial photograph in Figure 17),
but this vegetation consists of a monotypic stand of  Phragmites australis (common reed)
(see photos  in  Figure 18),  resulting in  an vegetation PES rating of  Ecological  Category D
(largely modified).  

Figure 17. Zoomed-in map of the focal wetland assessment unit adjacent to the irrigation area
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PES Assessment Hydrology Geomorphology Water Quality Vegetation
Impact Score 4.5 4.7 6.2 4.8
PES Score (%) 55% 53% 38% 53%
Ecological Category D D E D
Trajectory of change ↓ ↓ ↓ ↓
Confidence (revised results) Medium Medium Medium Medium
Combined Impact Score 5.0
Combined PES Score (%) 50%
Combined Ecological Category D

Final WET-Health PES Scores: 
Soutpans Tributary unchannelled valley-bottom wetland
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Figure  18.  Photographs looking toward sections of  the  Phragmites-dominated unchannelled  valley-bottom
wetland (roughly outlined in yellow) adjacent to the irrigation area. Note the polluted irrigation return flows
running  off towards the wetland in top right photo.

As  explained  previously,  downstream  of  the  irrigation  dam  at  the  bottom  end  of  the
unchannelled valley-bottom wetland adjacent to the Lactalis irrigation area, the Soutpans
Tributary becomes more riverine in nature (see photos in Figure 19, below). 

Figure 19.  Photographs of  the Soutpans Tributary downstream of the unchannelled valley-bottom wetland
adjacent to the irrigation area

The results of the Habitat Integrity assessment of PES that was completed for the riverine
section of the Soutpans Tributary, from below the unchannelled valley-bottom wetland to
the confluence with the Soutpansrivier, are presented in Table 8. 
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Table 8. Summary of the PES Scores and Ecological Categories (based on the river Habitat Integrity assessment)
for the riverine portion of the Soutpans Tributary downstream of the unchannelled valley-bottom wetland

The riverine portion of the Soutpans Tributary has been significantly impacted by damming
and the consequent water abstraction and flow modification. There has also been relatively
major channel modification in the last few hundred metres of the river system before it joins
the Soutpansrivier watercourse, especially below the last dam on the system (see the map in
Figure 15).  There  hasn't  been a  significant  decrease  in  the  cover  of  indigenous  riparian
vegetation or  encroachment of  exotic  vegetation along the  river,  at  least  in  the section
between the unchannelled valley-bottom wetland and the last dam on the system (e.g. see
photos  in  Figure 19),  although  the  riparian  zone  does  appear  to  have  become  more
terrestrial than it presumably was in its more natural state before the apparent reduction in
river flows. 

One of the most significant impacts on the PES of the Soutpans Tributary has been the
deterioration of the water quality, as confirmed by water samples collected from the riverine
section downstream of the valley-bottom wetland (see Section 5.3). During the site visit by
Inland Waters  Consultancy in  May 2022,  a  layer of  algal  scum was visible on the water
surface in the areas where water was present (e.g. see photos in Figure 20) and there was a
strong organic odour, indicative of poor water quality at the time.  
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CRITERIA

Confidence

INSTREAM
Water abstraction 22 Med-High
Extent of inundation 5 High
Water quality 24 High
Flow modifications 24 High
Bed modification 5 High
Channel modification 15 Med-High
Presence of exotic macrophytes 5 Medium
Presence of exotic fauna 0 Low
Presence of solid waste 5 Medium
RIPARIAN
Water abstraction 20 Med-High
Extent of inundation 5 High
Water quality 20 Med-High
Flow modifications 24 High
Channel modification 10 Med-High
Decrease of indigenous vegetation 8 Medium
Exotic vegetation encroachment 5 Medium
Bank erosion 5 Medium

FINAL PES RESULTS

Instream PES 52 D
Riparian PES 56 D

Riverine section of 
Soutpans Tributary

(downstream of irrigation area)
Impact Score

( /25)

PES Score
(%)

Ecological 
Category
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Figure 20. Photographs of algal scum in a section of the river channel containing small pools of water, reflecting
poor water quality

5.2.2 Conservation importance of potentially affected freshwater ecosystems
The overall conservation importance ratings for the potentially affected watercourses in the
irrigation area (associated with the Soutpans Tributary)  are  presented in  Table 9,  below,
followed by explanations providing motivation for the ratings that were assigned. 

Table 9. Overall conservation importance ratings for the freshwater ecosystems that could be affected by the
ongoing irrigation with waste water (based on the criteria presented in Table 2)

Freshwater ecosystem Conservation
importance

Unchannelled valley-bottom wetland section of Soutpans Tributary MODERATE-
TO-HIGH

Riverine section of Soutpans Tributary MODERATE

Soutpansrivier watercourse (valley-bottom wetland) HIGH

Although  the  main  Soutpansrivier  watercourse  is  not  directly  affected  by  the  current
irrigation activities, and will  not be directly impacted by the proposed ongoing irrigation
activities  either,  it  is  indirectly  affected,  especially  in  terms  of  flows  and  water  quality,
because the Soutpans Tributary flows into it. The conservation importance of this system
was, therefore, determined as part of the current assessment. As this is a FEPA wetland, an
Aquatic CBA in terms of the WCBSP and a CR aquatic ecosystem (valley-bottom wetland in
East Coast Renosterveld Bioregion) according to NBA-2018 (as explained in Section 3), which
is in at least a moderate present ecological state based on limited visual observations during
the site visit, it is considered to be of high conservation importance (Table 9). Furthermore,
this is a relatively large wetland system (2-3 km in length, as can be seen on the map in
Figure 15) and acts as a very important ecological corridor through a mostly transformed
landscape.   

The unchannelled valley-bottom wetland section of the Soutpans Tributary adjacent to the
irrigation  area was  rated  to  be  of  moderate-to-high  conservation  importance  for  the
following reasons (see list of criteria in Table 2):
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 It  represents a degraded but threatened habitat  type, namely an unchannelled valley-
bottom wetland within the East Coast Renosterveld Bioregion, which has been categorised
as a CR aquatic ecosystem type by NBA-2018 (after Van Deventer et al. 2018).

 The wetland has been identified as a FEPA by the NFEPA project (after Nel et al. 2011) and
as an Aquatic CBA in terms of in terms of the WCBSP-2017 (after Pool-Stanvliet  et al.
2017), but it is in a largely modified present ecological condition.

 The  wetland  (and  section  of  river  along  the  Soutpan  Tributary  below  it)  is  located
upstream  of  an  aquatic  ecosystem  that  has  been  rated  to  be  of  high  conservation
importance (namely the main Soutpansrivier watercourse, which in turn flows into the
Breede River).

 It  functions  as  an  important  buffer  area  between  transformed surrounding  terrestrial
systems  and  the  ecologically  important  aquatic  ecosystems  downstream,  providing
important  ecosystem  services  in  the  process,  particular  with  regard  to  attenuation,
filtration and water quality amelioration.

The  riverine  section of  the  Soutpans  Tributary,  locate  downstream of  the  valley-bottom
wetland section of the watercourse, was rated to be of moderate conservation importance.
The reasons for this rating were as follows (see list of criteria in Table 2):
 The  river  and  its  riparian  zone  acts  as  an  important  corridor  for  fauna  and/or  flora

between the Soutpansrivier corridor and surrounding terrestrial areas.
 It  represents  a  degraded  but  threatened  habitat  type,  namely  a  non-perennial  lower

foothill river  within  the  Southern  Folded  Mountains  Ecoregion,  which  has  been
categorised as  an  EN aquatic ecosystem type by  NBA-2018 (after  Van Deventer  et  al.
2018).

 The watercourse would have been categorised as an Aquatic ESA in terms of in terms of
the WCBSP-2017 (after Pool-Stanvliet  et al. 2017) if it had been correctly identified as a
river system instead of a wetland.

 This watercourse is located upstream of an aquatic ecosystem that has been rated to be of
high  conservation  importance  (namely  the  main  Soutpansrivier  watercourse,  which  it
flows into) and downstream of an aquatic ecosystem rated to be of moderate-to-high
conservation importance (namely the valley-bottom wetland section of the watercourse).
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5.3 Water quality of potentially affected rivers

During the fieldwork undertaken by both Inland Waters Consultancy (in May 2022) and SES
(in May 2019), water samples were collected from the potentially affected section of the
Breede River (with samples from upstream and downstream of the Lactalis factory) and from
the  riverine  section  of  the  Soutpans  Tributary  a  short  distance  downstream  of  the  last
instream dam in the irrigation area (see map in Figure 21). These samples were analysed for
EC,  COD,  nutrient  concentrations  and,  in  the  case  of  the  SES  data,  E.  coli  densities.  In
addition, historical water quality data were obtained for potentially relevant sampling sites
from two national databases - the WMS of DWS and the FBIS developed by the Freshwater
Research Centre (as explained in the methods section). Data were only available for one
potentially relevant site on each of  these databases, located close to each other on the
Breede River approximately 20 km upstream from the Lactalis factory (also shown on the
map in Figure 21). The FBIS data were only for a once-off sampling occasion (at site H5BREE-
SECUN)  in  November  1995,  while  long-term  monitoring  data  were  available  for  DWS
sampling site H50 102098, from 1970 to February 2018. Only the more recent data collected
from this site since January 2000 were used for the analyses in the current report.   

For  all  the  data  that  were  collated,  the  measurements6 for  selected  parameters  were
compared against the relevant General Limits for irrigation with waste water and discharge
of waste water to a water resource, as contained in the relevant GA of the NWA (previously
presented in Table 2) and against South African water quality guidelines for the protection of
aquatic ecosystems, as contained in the DWAF (1996) Water Quality Guidelines for Aquatic
Ecosystems and the more recent "Methods for determining the water quality component of
the Ecological Reserve for rivers" (DWAF 2008) (presented in Table 10, below). 

Table 10. Criteria of selected parameters for indicating poor water quality for protection of aquatic ecosystems,
as taken from relevant Water Quality Guidelines in South Africa (DWAF 1996, 2008**)

* At a pH of 8.5 and water temp of 15-20OC, un-ionised ammonia typically represents approximately 10% of the total 
ammonia concentration.

** DWAF (1996). SOUTH AFRICAN WATER QUALITY GUIDELINES. Volume 7: Aquatic Ecosystems, First Edition.
** DWAF (2008). Methods for Determining the Water Quality Component of the Ecological Reserve For Rivers.

6 For the long-term monitoring data obtained from the DSW WMS, statistical calculations (mean, median,
min, max) were used as the measurement, whereas once-off values were used as the measurement for the
data from the other data sources. 
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Parameter
Criterion Source**

pH DWAF (1996)

EC >85 mS/m DWAF (2008)

>0.015 (Chronic Effect Value)
DWAF (1996)

>0.1 mg/l (Acute Effect Value)

>1.0 mg/l (eutrophic)
DWAF (2008)

>4.0 mg/l (hypertrophic)

>0.025 (eutrophic)
DWAF (2008)

>0.125 (hypertrophic)

Criteria indicating poor water quality for protection 
of aquatic ecosystems

variation of > 0.5 of a pH unit from 
range of the background values

Ammonia un-ionised 
(NH3-N)*

Total Inorganic 
Nitrogen (TIN)

Ortho-phosphate 
(PO4-P)
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A summary  of  the results  of  the water  quality  analyses  is  presented in  Table 11.  These
results  indicate  that  the  water  quality  in  the  riverine  section of  the  Soutpans  Tributary
downstream of the valley-bottom wetland adjacent to the Lactalis irrigation area, at IWC
sampling point "Lac35" (from May 2022) and SES sampling point "Sample E" (from May
2019), is particularly poor. On both the sampling occasions for which water quality data were
available for this watercourse, the EC and COD values recorded in the watercourse exceeded
the  General  Limits  of  the  relevant  GA  for  waste  water  irrigation  or  discharge,  which  is
especially  concerning because these "end-of-pipe" standards are applicable to the waste
water  at  the source and not  to the receiving  water  body.  The  ortho-phosphate  (PO4-P)
concentration  in  the  sample  collected  from  "Lac35"  in  May  2022  was  almost  at  the
exceedingly high General Limit of 10 mg/l, representing extreme hypertrophic conditions.
The high ammonia concentrations recorded in the samples collected from the Soutpans
Tributary by both IWC and SES, together with relatively high pH values, were also indicative
of a high likelihood of ammonia toxicity in this watercourse at the time of sampling.
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Figure 21. Map showing the sampling sites in the study area for which water quality data were obtained (from various sources)
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Table 11.  Summary of water quality data collated from sampling points shown on the map in Figure 21. Entries highlighted in light red indicate where the value of a particular
parameter exceeded the General Limit of the relevant (2013) General Authorisation for irrigation or discharge of waste water (as presented in Table 4), while entries highlighted in
orange indicate where the value of a particular parameter exceeded South African water quality guidelines for the protection of aquatic ecosystems (as presented in Table 10)

- Parameters: EC = electrical conductivity; COD = chemical oxygen demand; NH4-N = ammonium (ionised ammonia); NO3-N = nitrate; NO2-N = nitrite; Total-N (TIN) = total inorganic
nitrogen; PO4-P = ortho-phosphate; E. coli = Escherichia coli,  measured in coliform-forming units (cfu) per 100 ml. 

- Data sources: IWC = Inland Waters Consultancy; SES = Sharples Environmental Services cc; FBIS = Freshwater Biodiversity Information System; DWS WMS = Department of Water
& Sanitation Water Management System.
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Data source Sample point Date of collection Measure pH
EC COD NH4-N NO3+NO2-N Total-N PO4-P E. coli

mS/m mg/L mg/L mg/L mg/L mg/L cfu/100ml

IWC

Lac33

2022-05-04 Once-off

8.75 157.0 63.7 0.090 0.259 0.349 0.022 --

Lac34 8.24 152.0 53.8 0.040 0.283 0.323 0.011 --

Lac35 8.99 1048.0 276.0 0.863 0.622 1.485 9.250 --

SES

Sample A

2019-05-15 Once-off

7.76 148.3 44.0 0.290 0.096 0.386 0.042 151

Sample B 7.53 132.3 43.0 0.700 0.590 1.290 0.259 29

Sample C 9.70 58.4 27.0 4.360 1.520 5.880 0.082 <1

Sample D 8.07 141.6 43.0 0.280 0.331 0.611 0.025 291

Sample E 8.54 821.0 128.0 2.530 0.805 3.335 1.490 214

FBIS H5BREE-SECUN 1995-11-01 Once-off -- 50.0 -- -- 0.190 -- 0.050 --

DWS WMS

Median 7.90 97.0 -- 0.025 0.294 0.332 0.039 --

Mean 7.89 112.5 -- 0.056 0.380 0.421 0.048 --

Std. dev, 0.45 79.8 -- 0.115 0.327 0.360 0.039 --

Max 9.23 439.0 -- 1.812 1.699 2.317 0.309 --

Min 5.42 10.9 -- 0.015 0.020 0.025 0.005 --

H50-102098 
(H5H004Q01)

Jan2000 - Feb2018 
(n=308)
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On both occasions when data were collected from the section of the Breede River flowing
past the Lactalis factory, by SES in May 2019 and IWC in May 2022, there was very little
difference in the measurements recorded immediately upstream of the factory versus those
from immediately downstream (Table 11 - Lac33 vs. Lac34 and Sample A vs. Sample D). This
indicates that the current operations at the factory are not having a significant direct impact
on the water quality of the adjacent section of the Breede River, which is not surprising
because the effluent water is currently all being disposed of via irrigation some 3 km to the
south, where an unnamed tributary of the Soutpansrivier tributary of the Breede River is
being impacted by poor water quality (as discussed above).  All  of  the EC measurements
collected from the sampling sites on the Breede River close to the factory, both upstream
and downstream (at  sampling points Lac33,  Lac34,  and Samples A,  B and D),  were high
(close to or exceeding 150 mS/m), indicating that this section of the river is, in its present
state, characterised by high salinities.

The samples collected by SES from an inlet pipe/canal into the river near the Lactalis factory
(sampling  point  Sample C)  had  a  significantly  higher  pH  value  and  significantly  higher
concentrations  of  nitrogen  (in  the  form  of  NH4-N  and  NO3+NO2-N)  than  the  ambient
measurements recorded from sampling sites upstream and downstream in the Breede River
at the same time (see  Table 11).  This resulted in elevated nitrogen concentrations being
recorded at point Sample B, located on the Breede River at the point where the pipe/canal
enters the river (see map in Figure 21).  It is understood that SES Sample C may have been
collected from the lower end of the unnamed tributary flowing through and adjacent to the
Lactalis property, which was described in Section 5.1. 

The long-term data that were analysed for the DWS sampling point on the Breede River
approximately  20 km  upstream  of  the  Lactalis  factory  (H50-102098  at  gauging  weir
H5H004Q01) (see Table 11 and map in Figure 21) indicate that ambient water quality of the
upstream reach of the river is characterised, at least over the last 20 years, by relatively high
average EC values (mean and median both close to 100 mS/m), which spikes to very high
values  at  times  (maximum  close  to  450 mS/m).  Nutrient  concentrations  are  at  times
representative of hypertrophic conditions,  particularly in terms of  ortho-phosphate (with
maximum  PO4-P  exceeding  0.3 mg/l,  which  is  more  than  double  the  threshold  for
hypertrophic  conditions),  and  are  generally  representative  of  eutrophic  conditions  (with
median and mean PO4-P greater than the threshold of 0.025 mg/l). Maximum pH values of
>9  and  maximum  NH4-N  concentrations  approaching  2 mg/l  suggest  that  conditions
conducive to acute ammonia toxicity are present in this reach of the river at times.     

Overall, the water quality analyses that were completed for the current assessment show
that  the  present-day  water  quality  of  the  section  of  the  Breede  River  flowing  past  the
Lactalis factory near Bonnievale is not pristine. Compared to the presumed natural reference
state, the river water quality is characterised by elevated pH and EC values, and by elevated
concentrations of nutrients. The State-of-Rivers assessment of the Breede River that was
conducted by the River Health Programme concluded that these water quality impacts in the
middle-to-lower and lower reaches of the river are largely the result of return flows from
irrigation associated with agriculture throughout the surrounding catchment area, as well as
waste water discharges to the river  (and its  tributaries)  and runoff from poorly serviced
residential areas (RHP 2011). 
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The water quality analysis results presented here also highlight the extremely poor water
quality in the riverine section of the Soutpans Tributary, downstream of the valley-bottom
wetland area adjacent to the Lactalis irrigation area. Compared to the presumed natural
reference state, there are elevated pH and EC values, together with very high COD levels and
nutrient  concentrations  (especially  ammonia  and  ortho-phosphate)  indicative  of  organic
pollution. The current waste water irrigation activities are clearly having a major negative
impact on the water quality and overall ecological condition of the Soutpans Tributary, which
is itself  an important ecosystem and flows into the Soutpansrivier valley-bottom wetland
system,  a  FEPA  wetland  and  Critically  Endangered  aquatic  ecosystem  of  very  high
conservation importance.   

5.4 Recommended buffer areas for protection of freshwater ecosystems

Placing infrastructure or undertaking development activities close to freshwater ecosystems,
without  necessarily  encroaching  directly  into  the  freshwater  ecosystems  themselves,
typically also results in a number of negative impacts on the freshwater ecosystems. As such,
it  is  common  practice  to  recommend  “no-go”  buffer  areas  adjacent  to  the  edge  of  a
freshwater  ecosystem  within  which  very  limited  or  no  development  activity  should  be
permitted,  to  ensure  the  protection  of  the  freshwater  ecosystems.  The  buffering  of
freshwater ecosystems is especially important for activities that could have a direct impact
on water quality,  such as irrigation with waste water.  It  is  important to note that buffer
areas, on their own, do not necessarily ensure the protection of a freshwater ecosystem and
that they should be used in conjunction with other mitigation measures.

For  the  current  project,  the  approximate  width  of  the  buffer  areas  required  for  the
protection of the potentially affected rivers and wetlands were determined on the basis of
the  “Buffer  Zone  Guidelines  for  Rivers,  Wetlands  and  Estuaries”  (Macfarlane  & Bredin
2016b). In terms of the proposed activities, the most relevant sub-sectors included in the list
of  available  options  in  the  Buffer  Zone Guidelines  were  "Sewage  treatment  works"  and
"Pipelines for the transportation of waste water" (under the "Service infrastructure" sector)
for the proposed WWTW and associated infrastructure. For the proposed ongoing irrigation
with  waste  water,  the  most  relevant  sub-sector  was  considered  to  be  "Sludge  dams
associated  with  concentrated  livestock  operations"  (defined  as  'Sludge  dams  containing
waste  water  from  intensive  livestock  operations')  and/or  "Concentrated  livestock
operations"  (defined  as  'Livestock  intensive  operations  associated  with  areas  of
concentrated animal activities including (1) dairies...'), both under the "Agriculture" sector,
because the "Intensive livestock grazing operations" option, while catering for the grazing of
cattle on irrigated pastures,  does not cater for irrigation with waste water,  which would
generally require a substantially wider buffer zone. 

For the "Sewage treatment works" land-use / activity, a recommended buffer width of 95 to
120 m was generated by the desktop buffer tool of Macfarlane & Bredin (2016b), based on
the relevant MAP class (0-400 mm) and rainfall intensity class (Zone 1: low intensity) of the
study area, assuming "moderate" buffer zone effectiveness attributes.  The variability of the
recommended buffer is related to the assigned sensitivity of the water resources for which
the buffer zone is being determined for, with a width of 95 m derived for water resources of

32



Freshwater Ecosystems Impact Assessment Report: Lactalis Bonnievale WWTW

moderate sensitivity and 120 m for water resources of high sensitivity. For "Pipelines for the
transportation of waste water", the recommended buffer width generated by the desktop
buffer  tool  was  45 m  (for  water  resources  of  moderate  sensitivity)  to  60 m  (for  water
resources of high sensitivity).  

Based on the above-mentioned results of applying the desktop buffer tool of Macfarlane &
Bredin (2016b), recommended buffer widths of 100     m from the proposed WWTW and 50     m  
from  the  proposed  waste  water  pipelines  were  considered  to  be  appropriate  for  the
protection of the potentially affected rivers and wetlands (mostly rated to be of moderate to
high sensitivity). The map in  Figure 22 shows buffer zones of 100 m around the proposed
WWTW site (salmon-shaded area) and 50 m adjacent to the proposed pipeline route (white-
shaded area).  No naturally-occurring freshwater ecosystem features would be present in
these buffer zone areas if the recommended buffer widths for the protection of freshwater
ecosystems were attained, which is generally the case here (the exception of the natural
drainage line to the west of the WWTW site is discussed in Section 6.1).    

A buffer area of 100     m in width should also, ideally,  be retained between the remaining  
riparian  zone  of  the  Breede  River  and  the  proposed  emergency  dam  for  waste  water
overflows  at  the  Lactalis  factory.  If  this  is  not  possible  due  to  logistical  or  technical
constraints,  a buffer of at least 50     m in width should be retained   between the proposed
emergency dam and the Breede River riparian zone. These recommended buffer areas are
also shown on the map in  Figure 22, by the yellow lines running parallel to the blue-shaded
Breede River riparian zone. 

Figure  22.  Map  showing  the  recommended  buffer  zones  adjacent  to  the  proposed  WWTW  (100m)  and
associated pipelines (50m), within which no naturally-occurring freshwater ecosystems should be present
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For  the  proposed  (ongoing)  irrigation  with  waste  water  activities  (dealt  with  as
"Concentrated livestock operations" or "Sludge dams associated with concentrated livestock
operations", as explained above), a similar recommended buffer width of 95 to 120 m was
generated  by  the  desktop  buffer  tool  of  Macfarlane  &  Bredin  (2016b),  assuming  it  is
affecting water resources of moderate to high sensitivity. As for the proposed WWTW,  a
recommended buffer width of  100     m from the proposed (ongoing) irrigation with waste  
water  activities  was  considered  to  be  appropriate  for  the  protection  of  the  potentially
affected valley-bottom wetland area of moderate-to-high sensitivity, as shown on the map in
Figure 23.  This  aligns  with  the  stipulation  of  the  GA for  irrigation  with  waste  water,  as
published under the NWA, that "Wastewater irrigation in terms of this authorisation is only
permitted if the irrigation takes place -at least 50m above the 1 in 100 year flood line or
riparian habitat whichever is the greatest, or alternatively at least 100 metres from a water
course whichever  is  the greatest..."  (although the GA also restricts  irrigation with waste
water to areas "at least outside 500m radius from the boundary of a wetland"). 

Figure 23. Map showing the recommended buffer zones for the the protection of freshwater ecosystems in the
irrigation area. No irrigation with waste water (even once treated) should occur in these buffer zones. 

A recommended buffer zone of 50 m in width is considered to be appropriate around the
desiccated wetland area located upstream of the wetland assessment unit that was focussed
on in Section 5.2 of this report, and adjacent to the artificial drainage ditch on the northern
edge of the irrigation area to the east of the desiccated wetland (as shown on the map in
Figure 23, above). The rationale for these recommended buffer areas is that the flows from
both the desiccated wetland area and the drainage ditch go into the more sensitive wetland
assessment unit located downstream of these degraded/artificial aquatic features.    
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6 ASSESSMENT OF POTENTIAL  IMPACTS  OF  PROPOSED DEVELOPMENT
ON FRESHWATER ECOSYSTEMS 
The  assessment  of  the  potential  impacts  of  the  proposed  WWTW  and  associated
infrastructure  for  the  Lactalis  dairy  factory  in  Bonnievale  on  freshwater  ecosystems
(following the method outlined in  Appendix 4) is summarised in the sub-sections below.
Separate assessments are provided for the design, construction and operational phases, and
a discussion of the potential cumulative impacts is included. Only the finalised layout plan
has been assessed in the current report because this option is the preferred alternative from
an  environmental  perspective.  A  number  of  alternative  sites  (location  alternatives)  and
pipeline  routes  were previously  considered for  the proposed WWTW (e.g.  see Fordham
2019) but the non-feasible and environmentally unfavourable options have subsequently
been screened out. No stand-alone assessment of the “no-go option” has been included.
Instead, in line with DEA&DP’s (2013) Guideline for Alternatives, the current  status quo of
the site/s associated with the “no-go option” has been used as the baseline against which
potential impacts were assessed.

6.1 Design-phase (footprint-related) impacts

The encroachment of a proposed development footprint into a wetland or a river / riparian
area (i.e. the extension of the total footprint area of buildings, roads, pipelines, etc. into the
freshwater  ecosystem  itself)  generally  results  in  the  permanent  loss  of  the  portion  of
freshwater ecosystem that is encroached into It also inevitably leads to a number of other
impacts  resulting  from  the  lack  of  an  adequate  buffer  area  between  the  remaining
freshwater ecosystem and the proposed development area. For the proposed development,
the only aquatic features that would be directly encroached into by infrastructure will be the
off-channel dam on the proposed WWTW site and the excavated drainage ditch down-slope
of the dam. This is not considered to be a significant impact, due to the totally artificial
nature of the affected aquatic features, and no mitigation is thus necessary (Table 12).  

The proposed WWTW site encroaches into the recommended buffer zone for a relatively
pristine natural drainage line to the west of the site (see photograph in Figure 14), as shown
on the map in  Figure 22.  As explained in  Section 5.1.1,  this drainage line is located in a
separate catchment to the WWTW site, on westward-draining slopes versus the eastward-
draining  slopes  of  the  WWTW  site.  The  encroachment  of  the  WWTW  site  into  the
recommended buffer area will not, therefore, have any impact on the natural watercourse
and the proposed position does not have to be shifted to protect the watercourse.  

The currently proposed location for the emergency dam at the Lactalis factory is within the
recommended 100 m buffer area for the riparian zone of the Breede River, but outside of
the 50 m buffer area. This is considered to be an impact of  medium significance without
mitigation, which could be reduced to be of low significance if the dam is moved as far away
from the edge of the riparian zone as possible (at least out of the 1:100 year flood zone)
and/or the proposed trenching around the dam is of large enough volume to hold at least
half the capacity of the dam. It is noted that there are logistical and technical constraints for
both  of  these  recommended  mitigation  measures,  due  to  the  existing  factory  footprint
already extending to within 100 m of the edge of the riparian zone and the need to place the
dam at  a  low-point  where  it  can  capture  spillages  via  gravity  instead of  pumping.  As  a
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minimum measure, the emergency dam and associated trenching must be placed above the
1:100  year  flood  line  of  the  Breede  River to  reduce  the  footprint-related  impact  (and
resulting operational-phase impact relating to spillages into the dam in the case of pump
failures or blockages - see Section 6.3) to an acceptably low level of significance (Table 12).

Table 12. Summary of the assessment of the potential footprint-related impacts of the proposed WWTW and
associated infrastructure on freshwater ecosystems   
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* Final impact intensity and significance with mitigation depends on the degree to which the emergency dam
can be moved further from the edge of the riparian zone and higher above the 1:100 year flood zone

The proposed new pipelines to convey waste water between the Lactalis factory and the
proposed WWTW will not encroach into any freshwater ecosystems or recommended buffer
areas, if the currently proposed routing (as assessed in this report) is followed. There won't
be  any  encroachment  into freshwater  ecosystems or  recommended buffer  areas  by  the
proposed 6 m wide gravel access road either (see map in Figure 22). 

Although the existing irrigation area encroaches well into the recommended buffer areas for
the protection of adjacent wetlands (as shown on the map in Figure 23), the continued use
of this area for irrigation with waste water has been dealt  with as an operational-phase
impact in the current report, and not as a footprint-related impact.     
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6.2 Construction-phase impacts

All of the potential construction-phase impacts would occur at the proposed WWTW site,
along  the  proposed  pipeline  route,  and  at  the  existing  Lactalis  factory  where  the  new
effluent discharge point (for discharge of treated effluent into the Breede River) and the
emergency dam would be constructed. No construction of new infrastructure is proposed
for the irrigation area to the south of the factory.   

The potentially affected naturally-occurring freshwater ecosystems are the section of the
Breede  River  and  its  riparian  zone  adjacent  to  the  Lactalis  factory,  and  the  unnamed
tributary of the Breede River (with riverine and wetland sections) that flows through the
portion of the Lactalis property to the west of the R317 road and the neighbouring property
immediately  to  the  south  of  the  factory.  Assessments  of  the  PES  and  conservation
importance of  these  freshwater  ecosystems were  provided in  Section 5.1.  The  following
potentially  negative  impacts  to  these  freshwater  ecosystems  could  occur  during  the
construction phase:
 Alteration of  a  portion of  the riparian zone of  the Breede River and loss of  riparian

habitat through construction of new effluent outlet  point to discharge treated waste
water effluent into the river. 

 Physical destruction or damage of river corridors through the storage of construction
materials or the temporary lay-down of equipment in these areas.

 Destruction/damage  of  river  corridors  and  wetland  areas  through  the  dumping  of
excavated material into these areas, and/or through pumping of sediment-laden water
into watercourses if de-watering of work areas is necessary during construction.

 Destruction  of  the  habitat  associated  with  river  corridors,  as  a  result  of  increased
pedestrian and vehicular traffic in close proximity to these areas during construction.

 Pollution  of  watercourses  through  leakage  of  fuels,  oils,  and  other  pollutants  from
construction machinery, or from washing of equipment and other vehicles.

 Contamination of  surface  soils  and underlying  sub-surface  water  through runoff and
infiltration  of  fuel,  oil  and  other  pollutants  from  mechanical  diggers  and  other
construction machinery.

 Disturbance of aquatic and semi-aquatic fauna (e.g. birds and frogs) associated with river
corridors  and  wetland  areas,  due  to  the  increased  noise  levels  associated  with  the
operation of mechanical diggers and other machinery, and the presence of workers in
the area during the construction phase.

Most  of  the  potential  construction-phase  impacts  were  rated  to  be  of  low  or  low-to-
medium significance without mitigation, largely due to the short- to medium-term nature
of most of these impacts (see summarised results in Table 13). The only exception was the
potential alteration and loss of riparian habitat along Breede River through construction of a
new outlet point for the discharge of treated effluent, which was rated to be a  negative
impact of medium significance without mitigation due mostly to the long-term duration of
this particular construction-phase impact.  With mitigation (as recommended below), all of
the impacts would be of low to very low significance or would be avoided altogether.  
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Table  13. Summary  of  the  assessment  of  the  potential  impacts  of  the  proposed  WWTW and  associated
infrastructure on freshwater ecosystems  during the construction phase
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The  recommended  mitigation  measures  for  the  construction  phase,  which  should  be
included  in  the  Environmental  Management  Programme  (EMPr)  for  the  project,  are  as
follows: 
 The new outlet  for discharging the treated effluent should, ideally,  be located at least

30 m from the edge of the river channel (as previously suggested by Fordham 2019), with
a flow dissipation structure dispersing the outflows through a vegetated area towards the
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river  from this  point.  If  this  is  not  possible  for  technical  or  regulatory  reasons  and a
channelised outlet must be cut into the river bank, the outlet channel should be shaped as
a shallow trench (side slopes 1:5 or less steep), lined with soil-packed reno if necessary,
and planted with appropriate, stabilising indigenous vegetation (e.g. robust sedges such as
Juncus kraussii and/or Cyperus textilis) to reduce the concentration of flows into the river
(Fordham 2019).

 All river corridors and wetland areas should be treated as “no-go” areas and appropriately
demarcated as such. No vehicles, machinery, personnel, construction materials, cement,
fuel, oil or waste should be allowed into these areas without the express permission of
and supervision by the Environmental Control Officer (ECO).

 There  should  be  as  little  disturbance  as  possible  to  surrounding  vegetation  (where
present) when construction activities are undertaken. 

 All areas that are disturbed during construction, especially those within or adjacent to
river  corridors  or  wetland  areas,  should  be  reinstated  and  re-vegetated  under  the
supervision of the ECO, with guidance to be provided by a botanist and/or freshwater
ecologist.

 Construction camps, toilets and temporary laydown areas should be located at least 20 m
from  the  edge  of  any  river  corridors  or  wetland  areas.  Temporary  toilets  should  be
properly secured to level ground and should be regularly serviced.  

 No  fuel  storage,  refuelling,  vehicle  maintenance  or  vehicle  depots  should  be  allowed
within 20 m of the edge of any river corridors or wetland areas. 

 Refuelling and fuel storage areas, and areas used for the servicing or parking of vehicles
and machinery, should be located on impervious bases and should have bunds around
them. Bunds should be sufficiently high to ensure that all the fuel kept in the area will be
captured in the event of a major spillage. 

 Vehicles  and machinery  should not  be  washed within  20 m of  the  edge of  any  river
corridor or wetland area. 

 No construction-related effluents or polluted water from construction areas should be
allowed to discharge into any watercourses. 

 No spoil material should be temporarily stockpiled within 20 m of the edge of any river
corridor or wetland area. 

 Sediment trapping measures (e.g. silt curtains, cut-off trenches and/or settlement sumps)
should be placed down-slope of areas that are cleared, to minimise sediment runoff into
freshwater ecosystems. The use of sediment-trapping measures is particularly important
for  construction  activities  undertaken  during  the  wet  season  (i.e.  May  –  October).  A
Method Statement should be drawn up before construction begins, setting out the exact
measures that are proposed to be used. This Method Statement should be subject to the
approval of the ECO and should be implemented under their guidance.

 If  construction areas are to be pumped of water (e.g.  after rains),  this water must be
pumped into an appropriate settlement area before being allowed to discharge or runoff
into any river corridors or wetland areas.

 River corridors and wetlands located in close proximity to construction areas (i.e. within
~20 m) should be inspected on a regular (at least two-weekly) basis by the ECO for signs of
disturbance from construction activities, and for signs of sedimentation or pollution. If
signs of disturbance, sedimentation or pollution are noted, immediate action should be
taken  to  remedy  the  situation  and,  if  necessary,  a  freshwater  ecologist  should  be
consulted for advice on the most suitable remediation measures.
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 Workers should be made aware of the importance of not destroying or damaging the
vegetation within and adjacent to river corridors and wetland areas, of not undertaking
activities that could result in the pollution of watercourses, and of not killing or harming
any animals that they encounter. 

6.3 Operational-phase impacts

The operational-phase impacts  potentially  associated with the proposed WWTW for  the
Lactalis  dairy factory in Bonnievale would occur at  the proposed WWTW site,  along the
proposed pipeline route and at the proposed new effluent discharge point along the Breede
River, as well as at the existing irrigation area located approximately 3 km to the south of the
Lactalis factory. 

For the proposed WWTW and associated infrastructure, the following potentially negative
operational-phase impacts to freshwater ecosystems were identified:
 An increase in the volume and velocity of stormwater runoff from the WWTW site and

access  road,  as  a  result  of  surface  hardening,  which  could  affect  the  hydrological
functioning of  watercourses located down-slope and possibly  lead to erosion of  these
watercourses;

 Pollution of the watercourses located down-slope, through runoff of potentially polluted
stormwater from the WWTW site and, of more concern, the runoff of waste water from
the site in the event of a leak or spill at the WWTW;

 Pollution of watercourses in the event of the leakage of waste water from the proposed
new waste  water  pipelines  between the WWTW and the existing factory or  at  pump
stations; 

 Localised alteration of the hydrology of the Breede River at and downstream of the new
effluent discharge point into the river at the Lactalis factory; and

 Pollution of the Breede River through input of treated waste water effluent at the new
discharge point into the river at the Lactalis factory.

All of the potential operational-phase impacts not related to stormwater runoff from the
WWTW site were rated to be of  medium-to-high or high significance without mitigation,
largely due to the medium-term nature of the impacts coupled with relatively high intensity
ratings  (see  summarised  results  in  Table 14).  With  proper  mitigation  (as  recommended
below),  most  of  the  potential  impacts  could  be  reduced  to  at  least  low-to-medium
significance,  with  the  exception  of  the  anticipated  pollution  of  the  Breede  River,  which
would remain as a residual operational-phase impact of medium significance. The only way
to further reduce the significance of this last-mentioned impact would be to treat the waste
water to a better standard than General Limits, especially in terms of nutrient levels and
COD,  and/or  to  find  innovative  ways  to  re-use  a  substantial  proportion  of  the  treated
effluent water  so  as  to  reduce the  volume that  needs to  be  discharged or  disposed of
through irrigation. 

The localised storage of sewage from toilets at the WWTW site in a conservancy tank, which
is to be regularly emptied for disposal at the Municipal WWTW, as recommended by Inland
Waters  Consultancy,  is  considered  to  be  the  best  option,  which  does  not  represent  a
potential risk or impact to freshwater ecosystems.
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Table  14. Summary  of  assessment  of  the  potential  impacts  of  the  proposed  WWTW  and  associated
infrastructure on freshwater ecosystems  during the operational phase
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The  recommended mitigation measures for the impacts on freshwater ecosystems that
could result from the operation of the proposed WWTW and associated infrastructure,
which should be included in the Environmental  Management Programme (EMPr) for  the
project, are as follows: 
 A  stormwater  management  plan  should  be  drawn  up  for  the  WWTW  site,  which

incorporates  appropriate  management  measures  to  keep  clean  runoff  water  separate
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from potentially contaminated water as well as attenuation measures to ensure that post-
development  runoff  from  the  site  is  not  significantly  different  from  the  present-day
scenario. The stormwater management plan must be approved by the regional office of
DWS, as stipulated in the Water Use Licence (see Section 6.6).

 Emergency power supply should be provided for at the WWTW and pumping stations, to
prevent the leakage of waste water in the event of power outages.

 Provision should be made for on-site emergency retention of at least 24 hours effluent at
the WWTW plant, for temporary storage in the event of plant failure / malfunction. This
would be in addition to the proposed emergency dam at the Lactalis factory. 

 The emergency dam/s must be lined and bermed, to minimise the risk of spillage into
nearby  watercourses,  and they  should  be  placed at  least  50 m from the  edge  of  any
riparian or wetland areas (as recommended by Fordham 2019). 

 The  waste  water  pipelines  should  be  regularly  inspected  (on  a  monthly  basis)  and
maintained to ensure that any problems with the pipeline are rectified before they can
impact on any watercourses (as recommended by Fordham 2019).

 Pumps  and  other  mechanical  equipment  associated  with  the  WWTW  should  also  be
regularly inspected (at least monthly) and maintained by appropriately skilled technicians,
and spare parts  should be readily available (as recommended by Fordham 2019).  This
should assist in keeping downtime to a minimum, which should reduce the risk of spillages
and adverse environmental impacts.

 Contingency  plans  should  be  developed  and  maintained  for  the  WWTW.  These  plans
should include procedures for the avoidance and control of spills, leakage or breakdowns
of the plant and associated infrastructure, so as to prevent pollution of watercourses or
surrounding natural areas (as recommended by Fordham 2019).

 Treated  effluent  should  only  be  discharged  directly  into  the  river  during  times  of
confirmed high flows, which is in any case a requirement of the Water Use Licence (see
Section 6.6).

 Samples of the treated effluent should be collected at the WWTW on a regular (monthly)
basis and sent to an accredited laboratory for chemical and microbiological analyses, and
the results should be compared against the water quality limits stipulated in the Water
Use Licence (see  Section 6.6). The final water quality at the WWTW should, at the very
least, comply with the stipulated limits and, if these standards are not met, the operation
of the WWTW plant should be adjusted accordingly (with technical input from qualified
waste water treatment specialists) so as to ensure compliance.

 As recommended in the Water Use Licence and in the previous report by SES (Fordham
2019), Lactalis should continually strive to find ways to reuse the treated effluent water so
as to reduce the volumes that need to be disposed of. 

The above discussion and assessment does not  take into account  the operational-phase
impacts  related  to  the  proposed  ongoing  irrigation  with  waste  water  from  the  Lactalis
factory. The proposed ongoing irrigation with waste water on land approximately 3 km to
the south of the Lactalis factory is likely to result in the continuation of the following existing
impacts on freshwater ecosystems: 
 Serious transformation of the naturally  non-perennial  drainage lines flowing down the

slopes of the irrigation area (e.g. see top left photo in Figure 24) towards the valley floor
of the Soutpansrivier (to the west) and the valley floor of the "Soutpans Tributary" (to the
east);
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 Loss and transformation of aquatic habitat through the establishment and operation of
irrigation dams in watercourses (e.g. see top right photo in Figure 24);

 Serious alteration of the flow regime of the Soutpans Tributary, as a result of dams and
irrigation return flows (e.g. see bottom photos in Figure 24), affecting the flow regime of
the lower reaches of the Soupansrivier watercourse; and

 Serious  pollution  of  the  Soutpans  Tributary,  possibly  extending  into  the  main
Soutpansrivier watercourse during periods of higher flow.

Figure 24. Photographs showing some of the existing impacts in the Lactalis irrigation area, which will continue
to occur (albeit  to a lesser degree in certain cases) with the proposed establishment of a WWTW for the
Lactalis  dairy  factory  [TOP  LEFT:  transformed  non-perennial  drainage  lines;  TOP  RIGHT:  irrigation  dam  in
watercourse; BOTTOM: polluted irrigation return flows] 

It is important to note that the above-mentioned impacts are already occurring with the
current operation of the Lactalis factory, but without pre-treatment of the waste water at a
WWTW before irrigation. As such, in comparison to the current situation, the impacts of the
irrigation activities on freshwater ecosystems are likely to be less severe once the proposed
WWTW is operational, assuming it is achieving the treatment targets in terms of key water
quality parameters. This improvement would be a POSITIVE IMPACT, relative to the current
situation,  which would not  be achieved if  the proposed WWTW was not  established to
improve the quality of the final effluent that is utilised for the irrigation activities.  At the
same  time,  however,  it  is  important  to  ensure  that  the  existing  impacts  on  freshwater
ecosystems, especially the valley-bottom wetland on the Soutpans Tributary adjacent to the
irrigation area, are not perpetuated once the proposed WWTW is operational. 
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In this regard, it is critical that sufficiently wide buffer zones are established between the
irrigation area and adjacent watercourses, and that these buffer areas are planted up with
appropriate indigenous vegetation. 

As  discussed  in  Section 5.4 and  shown  in  Figure 23,  buffer  areas  of  50-100     m  are  
recommended to  protect  the  Soutpans  Tributary,  especially  the  valley-bottom  wetland
within this watercourse adjacent to the irrigation area. As a minimum, as required by the
Water  Use  Licence  (see  Section 6.6),  buffer  areas  of  at  least  30 m  in  width  should  be
established between the irrigation areas and the edges of watercourses, and no irrigation
should take place within the 1:100 year flood zone of any watercourses. 

Besides the establishment of appropriately vegetated buffer zones between the irrigation
area/s and watercourses, which is regarded to be particularly essential for the protection of
the more ecologically important watercourses (such as the valley-bottom wetland on the
Soutpans Tributary),  the following additional mitigation measures are recommended for
the irrigation area:
 No  further  irrigation  with  untreated  waste  water  from  the  Lactalis  factory  should  be

carried out, as is the current practice, once the proposed WWTW is operational.
 Regular (monthly) monitoring of the quality of the treated effluent from the WWTW (once

operational) should be undertaken to ensure that it consistently meets the water quality
limits  of  the  Water  Use  Licence  for  discharge  to  the  Breede  River  (see  Section 6.6),
assuming a criterion of <2.5 mg/l for ammonia (as N),  and not the less onerous limits for
irrigation.  

 The volumes of treated effluent that are diverted for irrigation should be minimised as far
as  possible,  especially  in  the  drier  months  when  the  watercourses  adjacent  to  the
irrigation area would naturally have very low flows. This will require regular monitoring of
the flow rates or water levels in the Breede River so that the treated effluent can be
discharged into the river during summer, when there are sufficient flows, as well as winter
(the Water Use Licence specifically restricts discharge to the river to the winter months
and periods of confirmed high flow, as explained in Section 6.6).  

 As  already  recommended  for  reducing  the  impacts  associated  with  the  discharge  of
treated effluent into the Breede River, Lactalis should continually strive to find ways to re-
use the treated effluent water so as to reduce the volumes that need to be disposed of.

 Consideration should be given to irrigating the previously cultivated land down-slope from
the  proposed  WWTW  site  with  a  portion  of  the  treated  effluent  (as  previously
recommended by Fordham 2019). This could facilitate, for example, the establishment of
a communal pasture-land in this degraded area. 

 Consideration should be given to the use of "floating wetlands" in the irrigation dams, to
provide some additional treatment of the water (as previously recommended by Fordham
2019). These floating islands of plants would take up some of the excess nutrients in the
water, but they do require active, ongoing management and maintenance/replacement to
function effectively.  

Ideally, as already suggested in the previous report by SES (Fordham 2019), the in-channel
irrigation dams should be decommissioned and replaced by off-channel dams because this
would substantially reduce the impacts on the Soutpans Tributary and associated wetlands.
While it is understood that this would be a costly and logistically challenging exercise, it is
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strongly  recommended that  Lactalis  should  give  serious  consideration  to  this  mitigation
measure.  The use of  in-channel  dams is  not  essential  because all  the irrigation water is
obtained  as  waste  water  from  the  Lactalis  factory  (or  from  the  WWTW  once  it  is
operational), and not from river flows that are captured in the dams. The use of off-channel
dams would actually increase the storage capacity for treated waste water effluent because
these  dams would  not  be  filled  with  in-flowing  river  water  during  rainy  periods,  which
presumably occurs with the current arrangement. 

Most  of  the  operational-phase  impacts  that  would  be  associated  with  the  (continued)
irrigation  of  pasture-land  with  waste  water  from  the  Lactalis  dairy  factory  would  be  of
medium-to-high or high significance without mitigation,  even once the irrigation is with
treated effluent from the proposed WWTW (see summarised results in Table 15). The only
exception is the transformation of non-perennial drainage lines flowing down the slopes of
the irrigation area, which was rated to be of medium significance without mitigation. These
drainage lines are already critically transformed (e.g. see top left photo in  Figure 24) and
flow  into  drainage  ditches,  with  the  runoff  water  presumably  recirculated  back  to  the
irrigation dams. As such, they are considered to be in extremely poor condition and of low
conservation importance, which substantially reduces the extent of the impact.  The only
way  to  mitigate  this  existing  impact,  which  would  continue  with  the  proposed  ongoing
irrigation, would be to establish sufficiently wide buffer zones between the drainage lines
and the irrigation area/s (or to stop irrigation in the current area altogether), but this is not
considered to be feasible nor of critical importance. 

The  existing  impact  of  the  loss  and  transformation  of  aquatic  habitat  through  the
establishment and operation of irrigation dams in watercourses, which will  also continue
with  the  proposed  ongoing  irrigation,  could  only  be  mitigated  by  decommissioning  the
existing in-channel dams and replacing them with off-channel irrigation dams (as discussed
above).  It  is  re-iterated  that  serious  consideration  should  be  given  to  this  mitigation
measure, for an impact which is not directly related to the proposed establishment of a
WWTW for the treatment of dairy waste water but will be perpetuated by the continued
need for irrigation dams to store treated effluent for irrigation of the existing irrigation area.
For the remaining two impacts, which could be mitigated by the above-mentioned list of
recommended mitigation measures in addition to the establishment of sufficiently wide and
appropriately vegetated buffer zones, it is predicted that they could be reduced (from high)
to medium and medium-to-high levels of significance (Table 15).   
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Table 15. Summary of assessment of the impacts on freshwater ecosystems potentially associated with the
proposed irrigation with treated waste water  during the operational phase
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6.4 Cumulative impacts

The anticipated alteration of the hydrology and water quality of a section of the Breede
River, through the proposed discharge of a new stream of treated waste water effluent into
the river at the Lactalis factory in Bonnievale, will be affecting a portion of the river that is
already significantly impacted by agricultural activities, especially in terms of riparian habitat
loss and pollution / eutrophication of the river channel (as explained in Sections 5.1.1 and
5.3).  The  further  deterioration  of  the  potentially  affected  reach  of  the  Breede  River,
especially in terms of water quality and eutrophication, as a result of the proposed input
of  an  additional  discharge  of  treated  waste  water  effluent is  thus  considered  to  be  a
negative  cumulative  impact.  This  cumulative  impact  is  likely  to  be  of    low-to-medium  
significance   if  the  quality  of  the waste  water  effluent is  maintained within  the relevant  
limits. The significance of this negative cumulative impact would, however, potentially rise to
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a high level if the quality of the effluent water does not (as a minimum) consistently meet
the required limits of the Water Use Licence. 

Another negative cumulative impact potentially associated with the proposed operation of
the WWTW is the  further deterioration of the ecological condition of the valley-bottom
wetland of moderate-to-high conservation importance on the Soutpans Tributary adjacent
to the irrigation area, as a result of the continued irrigation with waste water in that area .
Without the establishment of a sufficiently wide buffer area between the irrigation area and
the wetland, this cumulative impact is considered to be of    medium-to-high significance  .
Even though the quality of the irrigation water should be much better than it is currently
once the proposed WWTW is in operation, the irrigation water will still be treated waste
water effluent that has elevated levels of nutrients and other parameters compared to the
natural water quality of the receiving watercourses. Furthermore, irrigation will presumably
continue to take place throughout  the year,  delivering polluted water into the receiving
watercourses during the dry season when they would naturally have very low to no flows. If
buffer areas of 50-100 m in width were to be established, this cumulative impact could be
reduced to a low level, provided no irrigation takes place in the buffer area and the existing
Kikuyu pasture  grass  in the buffer area was to be replaced with appropriate indigenous
vegetation. 

6.5 Adherence to relevant protocol for the assessment of environmental impacts on
aquatic biodiversity

A checklist is provided in Appendix 5, indicating how the ecological specialist study that was
conducted to reach the conclusions presented in the current report meets the minimum
reporting  requirements  for  aquatic  biodiversity  assessments,  as  set  out  in  the  relevant
Protocol  for  the  specialist  assessment  of  environmental  impacts  on  aquatic  biodiversity
(Government Notice No. 320 of 20 March 2020). 

6.6 Water Use Authorisation requirements

The  proposed  development  activities,  in  addition  to  the  Environmental  Authorisation
requirements of NEMA, require authorisation in terms of the NWA for the following "water
uses":
 Section 21(c): Impeding or diverting the flow of water in a watercourse.
 Section 21(e): Engaging in a controlled activity: irrigation of any land with waste or water

containing waste generated through any industrial activity or by a waterwork.
 Section 21(f): Discharging waste or water containing waste into a water resource through

a pipe, canal, sewer, sea outfall or other conduit.
 Section 21(g): Disposing of waste in a manner which may detrimentally impact on a water

resource.
 Section 21(i): Altering the bed, banks course or characteristics of a watercourse.

A  Water  Use  Licence  (WUL)  has  already  been  issued  by  DWS,  with  License  No.
02/H50B/CEFGI/9790 dated 22/04/2021. The following activities are stipulated to fall within
the ambit of the Licence that was issued:
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 The discharge of treated wastewater to the Breede River during high flow conditions up to
a volume of 730 000 m3/a.

 Disposing  of  waste  in  a  manner  that  could  detrimentally  impact  a  water  source
(Emergency Overflow Dam for temporary effluent storage) with a volume of 2 000 m3.

 The discharge of treated wastewater through irrigation of 45 ha of Kikuyu pasture-land on
Portion 12 of the Farm 175, Swellendam of a volume not more than 550 000 m3/a.

 Disposing of waste in a manner that could detrimentally impact a water source (Storage
facility for irrigation) with a volume of  180 000 m3.

 Associated infrastructure and roads that falls within the ambit of Sections 21(c) and (i) of
the NWA.

In terms of the conditions of the approval of the WUL, the following ones are of particular
relevance to the current report:
 Special Condition 14.2  (Discharge of treated effluent): The discharge of treated effluent

directly to the Breede River is limited to winter months (April to August) and high flows
measured upon confirmation of flow indicators by the Responsible Authority during other
months.

 Special Condition 14.3 (Monitoring of quality and quantity of treated effluent): The quality
of the final effluent should be monitored in line with the General  Authorisation limits
published in Notice No. 36820 of 6 September 2013.  

 Condition 1.5 of Appendix II  (relating to Section 21(c)  and (i)  water use activities):  No
activity must take place within the 1:100-year flood line or the delineated riparian habitat,
whichever  is  the  greatest,  or  within  500 m radius  from the  boundary  of  any  wetland
unless authorised by this licence.

 Condition 1.9 of Appendix II: Buffers of 30 m must be implemented between the riparian
zones, the irrigation area and the pasture area.

 Conditions 2.5 and 2.6 of Appendix II:  A stormwater management plan for the WWTW
site, which shows clearly how clean water will be kept separate from dirty water (amongst
other requirements relating to the post-development versus current-day runoff from the
site) must be submitted to DWS for approval by the Provincial Head.

Rather confusingly, the WUL gives different water quality limits for irrigation with treated
waste water (in Appendix III) and discharge of treated waste water to the Breede River (in
Appendix IV), particularly with respect to pH, EC, COD and ammonia (as shown in Table 16,
below),  both  of  which  are  slightly  different  to  the  limits  of  the  General  Authorisation
referred to in  Special Condition 14.3 (see above). Since all the waste water is going to be
treated by the same WWTW, irrespective of whether it will be discharged to the river or
used for irrigation, it would be preferable to have one table of water quality limits for the
final (treated) effluent from the WWTW.  
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Table 16. Comparison of water quality limits provided for irrigation with waste water and discharge of waste
water to the Breede River in the Water Use Licence issued by DWS 

* It is assumed that the 25 mg/l limit for ammonia is a typographical error in the WUL and that it should read
2.5 mg/l (i.e. slightly less than the GA General Limit of 3 mg/l) 

Based on the discrepancies in applicable water quality limits discussed above, it is assumed
that the most onerous limit for each parameter will need to be achieved in the final (treated)
effluent  from  the  proposed  WWTW  in  order  to  ensure  consistent  compliance  with  the
regulatory  requirements  of  the  WUL.  This  would  imply  that  the  stipulated  limits  for
discharge to the river would be most relevant for most parameters, assuming that a limit of
2.5 mg/l is applicable for ammonia (and not 25 mg/l, as given in the relevant table in the
WUL).  As  part  of  Special  Condition 14.1,  the  WUL notes  that  the current  design  of  the
WWTW  to  treat  up  to  General  Limit  Standards  "should  be  carefully  considered  as  the
cumulative impact on the Breede River could cause water quality challenges" (as discussed
in  Section 6.4)  and  that,  "The  licensee  will  continue  to  investigate  alternative  uses  for
wastewater treatment and treated wastewater to reduce the amount entirely".

7 CONCLUSIONS AND RECOMMENDATIONS
The main conclusions of this specialist investigation were that, while there are a number of
potential impacts on freshwater ecosystems that could occur as a result of the proposed
construction and operation of a WWTW for the treatment of waste water from the Lactalis
dairy factory in Bonnievale, most of the impacts could be reduced to acceptable levels of
significance  if  the  recommended  mitigation  measures  are  effectively  implemented.
Consequently,  the  proposed  development  should  be  approved,  provided  the  mitigation
measures recommended in the current report are made conditions of Authorisation and are
properly implemented.  

The  most  important  mitigation  measures  that  have  been  recommended  to  reduce  the
significance of potential impacts on freshwater ecosystems are as follows:
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Parameter / Variable
Limit stipulated in Water Use Licence

Irrigation Discharge to Breede R

pH 5.5-9.5 5-9

Electrical conductivity

Suspended solids 25 mg/l

Nitrate (as N) 15 mg/l

Ammonia (as N) 6 mg/l 25* mg/l

Orthophosphate (as P) 10 mg/l

E. coli per 100ml 1000 count/100ml

70 mS/m more than the baseline 
analysis for the raw water of the 
Breede River (±180 mS/m)

Not to be increased by more than 
15% above that of the intake water

Chemical Oxygen Demand 
(COD)

Does not exceed 5000 mg/l for more 
than 20% of the time for the period of 
Jan to May  of each year and do not 
exceed more than 400 mg/l for more 
than 20% of the time for the period Jun 
to Dec of each year

Not to exceed 75 mg/l after applying 
the chloride correction

Does not exceed 1000 counts/100ml 
for more than 80% of the time
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 The proposed emergency dam and associated trenching at the Lactalis factory must be
placed as far from the edge of the adjacent riparian zone of the Breede River as possible,
preferably 50-100m from the edge of the riparian zone but at least, as a minimum, above
the 1:100 year flood line of the river. 

 The new outlet for discharging the treated effluent into the Breede River should, ideally,
be  located  at  least  30 m from the  edge  of  the  river  channel,  with  a  flow dissipation
structure dispersing the outflows through a vegetated area towards the river from this
point. Alternatively,  if  a channelised outlet must be cut into the river bank, the outlet
channel should be shaped as a shallow trench (side slopes 1:5 or less steep) and planted
with appropriate, stabilising indigenous vegetation to reduce the concentration of flows
into the river.

 Regular  monitoring  of  the  quality  of  the  treated  effluent  from  the  WWTW  (once
operational) should be undertaken to ensure that it consistently meets the water quality
limits of the Water Use Licence for discharge to the Breede River. If the stipulated limits
are not met,  the operation of  the WWTW plant  should be adjusted accordingly (with
technical  input  from  qualified  waste  water  treatment  specialists)  so  as  to  ensure
compliance. 

 Sufficiently  wide  buffer  zones  must  be  established  between  the  irrigation  area  and
adjacent watercourses, and these buffer areas are planted up with appropriate indigenous
vegetation. Buffer areas of 50-100 m are recommended to protect the Soutpans Tributary,
especially the valley-bottom wetland within this watercourse adjacent to the irrigation
area. At minimum, as required by the Water Use Licence, buffer areas of at least 30 m in
width should be established between the irrigation areas and the edges of watercourses,
and no irrigation should take place within the 1:100 year flood zone of any watercourses. 

 No  further  irrigation  with  untreated  waste  water  from  the  Lactalis  factory  should  be
carried out, as is the current practice, once the proposed WWTW is operational.

 The volumes of treated effluent that are diverted for irrigation should be minimised as far
as  possible,  especially  in  the  drier  months  when  the  watercourses  adjacent  to  the
irrigation area would naturally have very low flows. This will require regular monitoring of
the flow rates or water levels in the Breede River so that the treated effluent can be
discharged into the river during summer, when there are sufficient flows (the Water Use
Licence specifically restricts discharge to the river to the winter months and periods of
high flow). 

 Consideration should be given to the use of "floating wetlands" in the irrigation dams, to
provide some additional treatment of the water.

In  addition  to  the  above-mentioned  more  essential  recommendations,  as  already
recommended in the Water Use Licence and in the previous report by SES (Fordham 2019),
Lactalis should continually strive to find ways to re-use the treated effluent water so as to
reduce the volumes that need to be disposed of. In this regard, consideration should be
given to irrigating the previously cultivated land down-slope from the proposed WWTW site
with a  portion of  the treated effluent,  especially  during summer,  so as to minimise  the
volumes being diverted to the current irrigation area. Furthermore, as already suggested in
the  previous  report  by  SES  (Fordham  2019),  consideration  should  ideally  be  given  to
decommissioning the in-channel irrigation dams at the existing irrigation area and replacing
these with off-channel dams. This would substantially reduce the impacts on the Soutpans
Tributary and associated wetlands. 
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INDEX OF HABITAT INTEGRITY FOR RIVER ECOSYSTEMS  

Within the RHP the Index of Habitat Integrity (IHI, Kleynhans 1996) is applied on a site basis. It 
aims to assess the number and severity of anthropogenic perturbations on a river and the damage 
they potentially inflict on the habitat integrity of the system.  These disturbances include abiotic 
factors, such as water abstraction, weirs, dams, pollution and dumping of rubble, and biotic factors, 
such as the presence of alien plants and aquatic animals which modify habitat.  The emphasis in 
the present assessment is placed on the field-based site assessment, supplemented, where 
possible, with information gleaned from other sources such as catchment study reports, Integrated 
Strategic Plans (ISPs) of DWAF per Water Management Area, Ecological Reserve Studies (which 
may include aerial video material for the river), the land cover database for South Africa (NLC 
2000), together with local knowledge.  It should be noted that any site-based assessment will lack 
longitudinal continuity and therefore may not adequately reflect the habitat integrity of the river.  
Aspects considered in the assessment comprise those instream and riparian zone perturbations 
regarded as primary causes of degradation of a river ecosystem.  The severity of each of these 
impacts is assessed, using scores as a measure of impact (Table 2).    
The assessor must assign a confidence level (high, medium or low) to each criterion based on 
his/her knowledge of the site and catchment.   High confidence would be based on the assessor 
having a thorough knowledge and understanding of the site and area of at least 5 kilometres 
upstream.  Low confidence would be based on the assessor having knowledge based on the site 
visit only and some supplementary information (e.g. land cover).  Whilst it is near impossible to 
remove all subjectivity involved in making Index of Habitat assessments, descriptions of each 
criterion are provided to assist with the assessment (Table 3). 
 
Table 2.  Summary of the scoring procedures used to determine the Index of Habitat Integrity.   

Impact Class Description Score 

None No discernible impact or the modification is located in such a way that it has no impact on 
habitat quality, diversity, size and variability. 0 

Small The modification is limited to very few localities and the impact on habitat quality, diversity, 
size and variability is limited. 1 - 5 

Moderate The modifications are present at a small number of localities and the impact on habitat 
quality, diversity, size and variability are fairly limited. 6 - 10 

Large The modification is generally present with a clearly detrimental impact on habitat quality, 
diversity, size and variability. Large areas are, however, not affected. 11 - 15 

Serious The modification is frequently present and the habitat quality, diversity, size and variability in 
almost the whole of the defined area are affected. Only small areas are not influenced. 16 - 20 

Critical The modification is present overall with a high intensity. The habitat quality, diversity, size 
and variability in almost the whole of the defined section are influenced detrimentally. 21 - 25 

 
Weightings and calculation of instream and riparian status 
Once a score has been allocated to an impact, it is moderated by a weighting system, devised by 
Kleynhans (1996, 1999a).  Assignment of weights is based on the relative threat of the impact to 
the habitat integrity of the riverine ecosystem.  The total score for each impact is equal to the 
assigned score multiplied by the weight of that impact (Table 4).   
Based on the relative weights of the criteria, the impacts of each criterion are estimated as follows:  
Rating for the criterion /maximum value (25) x the weight (percent).  Example: for a criterion which 
receives a rating of 10 in the assessment, with a weighting of 14, the impact score is calculated as 
follows:   10/25 x 14 = 5.6 
The estimated impacts of all criteria calculated in this way are summed, expressed as a 
percentage and subtracted from 100 to arrive at a present status score for the instream and 
riparian components, respectively.   The Index of Habitat Integrity scores (%) for the instream and 
riparian zone components are then used to place these two components into a specific class.  
These classes are indicated in Table 5. 
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Table 3.  Descriptions of criteria used in the IHI assessment (Kleynhans 1996). 
Criterion Description 

Water abstraction 

Direct abstraction from within the specified river/river reach as well as upstream 
(including tributaries) must be considered (excludes indirect abstraction by for example 
exotic vegetation).  The presence of any of the following can be used as an indication of 
abstraction: cultivated lands, water pumps, canals, pipelines, cities, towns, settlements, 
mines, impoundments, weirs, industries.  Water abstraction has a direct impact on 
habitat type, abundance and size; is implicated in flow, bed, channel and water quality 
characteristics; and riparian vegetation may be influenced by a decrease in water 
quantity. 

Extent of inundation 
Destruction of instream habitat (e.g. riffle, rapid) and riparian zone habitat through 
submerging with water by, for example, construction of an in-channel impoundment such 
as a dam or weir. Leads to a reduction in habitat available to aquatic fauna and may 
obstruct movement of aquatic fauna; influences water quality and sediment transport. 

Water quality 

The following aspects should be considered; untreated sewage, urban and industrial 
runoff, agricultural runoff, mining effluent, effects of impoundments.  Ranking may be 
based on direct measurements or indirectly via observation of agricultural activities, 
human settlements and industrial activities in the area. Water quality is aggravated by a 
decrease in the volume of water during low or no flow conditions. 

Flow modification 
This relates to the consequence of abstraction or regulation by impoundments. Changes 
in temporal and spatial characteristics of flow such as an increase in duration of low flow 
season can have an impact on habitat attributes, resulting in low availability of certain 
habitat types or water at the start of the breeding, flowering or growing season.   

Bed modification 

This is regarded as the result of increased input of sediment from the catchment or a 
decrease in the ability of the river to transport sediment. The effect is a reduction in the 
quality of habitat for biota.  Indirect indications of sedimentation are stream bank and 
catchment erosion. Purposeful alteration of the stream bed, e.g. the removal of rapids for 
navigation is also included.  Extensive algal growth is also considered to be bed 
medication. 

Channel modification 
This may be the result of a change in flow which alters channel characteristics causing a 
change in instream and riparian habitat. Purposeful channel modification to improve 
drainage is also included. 

Presence of exotic 
aquatic fauna 

The disturbance of the stream bottom during exotic fish feeding may influence, for 
example, the water quality and lead to increased turbidity.  This leads to a change in 
habitat quality.   

Presence of exotic 
macrophytes 

Exotic macrophytes may alter habitat by obstruction of flow and may influence water 
quality.  Consider the extent of infestation over instream area by exotic macrophytes, the 
species involved and its invasive abilities. 

Solid waste disposal 
The amount and type of waste present in and on the banks of a river (e.g. litter, building 
rubble) is an obvious indicator of external influences on stream and a general indication 
of the misuse and mismanagement of the river.   

Decrease of indigenous 
vegetation from the 
riparian zone 

This refers to physical removal of indigenous vegetation for farming, firewood and 
overgrazing.  Impairment of the riparian buffer zone may lead to movement of sediment 
and other catchment runoff products (e.g. nutrients) into the river.  

Exotic vegetation 
encroachment 

This excludes natural vegetation due to vigorous growth, causing bank instability and 
decreasing the buffering function of the riparian zone.  Encroachment of exotic 
vegetation leads to changes in the quality and proportion of natural allochthonous 
organic matter input and diversity of the riparian zone habitat is reduced.   

Bank erosion 
A decrease in bank stability will cause sedimentation and possible collapse of the river 
bank resulting in a loss or modification of both instream and riparian habitats. Increased 
erosion can be the result of natural vegetation removal, overgrazing or encroachment of 
exotic vegetation. 
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Table 4.  Instream and riparian criteria used to develop the Index of Habitat Integrity.  Each criterion is weighted 
(Kleynhans 1996).    

Instream Criteria Wgt Riparian Zone Criteria Wgt 
Water abstraction  14 Water abstraction  13 
Extent of inundation 10 Extent of inundation 11 
Water quality 14 Water quality  13 
Flow modification 7 Flow modification 7 
Bed modification  13   
Channel modification  13 Channel modification  12 
Presence of exotic macrophytes 9   
Presence of exotic fauna  8   
Solid waste disposal 6   
  Decrease of indigenous vegetation from the riparian zone 13 
  Exotic vegetation encroachment 12 
  Bank erosion  14 

 
Table 5.  Habitat Integrity classes (from Kleynhans 1999). 

Class Description Score  
(% Of Total) 

A Unmodified, natural. 90 - 100 

B Largely natural with few modifications.  A small change in natural habitats and biota may have 
taken place, but the assumption is that ecosystem functioning is essentially unchanged. 80 - 89 

C Moderately modified.  A loss or change in natural habitat and biota has occurred, but basic 
ecosystem functioning appears predominately unchanged. 60 - 79 

D Largely modified.  A loss of natural habitat and biota and a reduction in basic ecosystem 
functioning is assumed to have occurred. 40 - 59 

E Seriously modified.  The loss of natural habitat, biota and ecosystem functioning is extensive. 20 - 39 

F Modifications have reached a critical level and there has been an almost complete loss of natural 
habitat and biota.  In the worst cases, the basic ecosystem functioning has been destroyed. 0 - 19 

 

  
 



APPENDIX 3:
Description of WET-Health Version 2 assessment method for wetlands

WET-Health is designed to assess the PES of a wetland by scoring the perceived deviation from a
theoretical  reference  condition,  where  the  reference  condition  is  defined  as  the  un-impacted
condition in which ecosystems show little or no influence of human actions. In WET-Health, the
natural  reference  condition  of  a  wetland  is  inferred  from  conceptual  models  relating  to  the
selected hydro-geomorphic (HGM) wetland type, the selected hydro-geological type setting and
knowledge of vegetation attributes of similar wetlands in the region.

WET-Health Version 2 consists of a series of three tools developed to assess the Present Ecological
State (PES) or “ecological health” of wetland ecosystems of different HGM types at three different
levels of assessment, as follows:

1) Level  1A (desktop-based,  low resolution)  is  an  entirely  desktop-based assessment  that
relies on the use of pre-existing landcover data for which default impact intensity scores
have been allocated for each component of wetland PES, to derive overall PES scores.

2) Level 1B  (desktop-based, high resolution) is also largely desktop-based using pre-existing
landcover data, but makes a few finer distinctions than Level 1A in terms of landcover types
and usually requires interpretation of the best available aerial imagery in order to do so. 

3) Level 2 (rapid field-based assessment) starts  with landcover mapping, but is refined by
delineating "Disturbance Units" within a wetland and assessing a range of catchment and
wetland-related indicators that are known to affect wetland PES. 

In  order  to undertake a WET-Health assessment (at  any level),  the wetland must be mapped,
together with different “external areas of influence” making up the catchment of the wetland. The
predefined “external areas of influence” include the area immediately adjacent to a wetland to
account for impacts associated with the local upslope catchment (with a 200 m wide buffer around
the wetland recommended to represent this area), and the broader remaining catchment area that
includes all portions of the catchment beyond the 200 m buffer areas. In the case of more detailed
assessments (at Level 1B and Level 2), the areas along the edges of the inflowing channels of a
wetland up to the catchment boundary are also delineated and considered separately to account
for the increased impact of land-uses close to influent streams relative to those occurring further
away (again, a 200 m wide buffer adjacent to inflowing streams is recommended to represent this
area). This approach is used to account for variation in the natural functioning of different HGM
types  by  applying  different  relative  weightings  to  activities  in  each  of  the  external  areas  of
influence.

Wetland PES is  then assessed by evaluating the extent to which anthropogenic  activities have
altered  wetland characteristics  across  the following four  inter-related components of  wetland
health:

• Hydrology;
• Geomorphology;
• Water quality; and 
• Vegetation.

A standardised approach to scoring impacts has been adopted,  which involves quantifying the
extent and intensity of impacts to determine an overall “magnitude of impact” score. The extent of
impact is measured as the proportion of a wetland and/or area of influence in the catchment that
is  affected  by  an  activity,  expressed as  a  percentage.  The  intensity  of  impact  is  estimated by



evaluating the degree of alteration that results from a given activity, with scores ranging from 0
(no impact)  to  10 (critical  impact).  The assessment accounts  for  a  broad variety  of  stressors,
including catchment alterations (e.g. extent of tree plantations in the catchment) and impacts in
the wetland itself (e.g. the excavation of artificial drainage furrows). These impacts are assessed
either directly by rating response indicators (e.g. species composition of the vegetation relative to
its  natural  composition)  or  by  assessing  stressor  indicators  (e.g.  extent  of  landcover  in  the
catchment or the density, depth and orientation of artificial drainage furrows), to estimate impacts
on wetland condition. Given the lack of baseline reference-wetland studies in South Africa, WET-
Health focuses mainly on stressor indicators, but uses some response indicators, particularly when
assessing impacts to the composition of wetland vegetation.

Indicators are aggregated in structured algorithms to derive an overall impact score for each of the
four components of wetland health. The algorithms are not simulation models but are designed to
generate an index that reflects the extent of departure from natural reference conditions.

The impact scores that generated are translated into PES scores, which reflect the similarity to the
natural reference condition. The PES scores are then used to place a wetland into one of several
Ecological  Categories  that  are  consistently  applied  across  all  freshwater  assessments  in  South
Africa. These categories (and associated ranges of PES scores) are as follows:

• Ecological Category A: Natural (90-100%)
• Ecological Category B: Largely natural with few modifications (80-89%)
• Ecological Category C: Moderately modified (60-79%)
• Ecological Category D: Largely modified (40-59%)
• Ecological Category E: Seriously modified (20-39%)
• Ecological Category F: Critically modified (0-19%)

Whilst scores for each component of wetland PES are calculated separately, individual scores from
each component may also be combined into an overall  PES score by weighting the component
scores according to a pre-defined formula, as follows:

[Overall (Combined) PES Score] = ([(Hydrology score) x 3] + [(Geomorphology score) x 2] +
[(Water Quality score) x 2] + [(Vegetation score) x 2)] ÷ 9).

This formula is refined by doubling the weighting for hydrology in situations where the hydrology
of the wetland has been seriously or critically modified (Ecological Category E/F). This reflects the
overriding importance of hydrology in maintaining wetland processes.

Whilst the main emphasis of a WET-Health assessment is on deriving the PES of a wetland (or
number of wetlands in the case of Level 1A/B), a more thorough understanding of wetland
health requires not only a diagnosis of current condition but also requires an evaluation of the
anticipated trajectory of  change.  This  is  particularly  relevant  to detailed assessments that are
undertaken to inform management actions and decision making. The likely trajectory of change is
therefore also integrated into the Level 1B and Level 2 assessments. This  involves  simply rating
the following categories: large improvement (↑↑), slight improvement (↑), remains the same
(→), slight decline (↓), and large decline (↓↓) for each component of wetland health. The overall
health of a wetland is then presented for each module by jointly presenting the PES category and
the likely Trajectory of Change, e.g. C↓.



Appendix 4:
Assessment method for rating of impact significance



CRITERIA USED FOR THE ASSESSMENT OF POTENTIAL IMPACTS

The following criteria are used to attribute impact  significance ratings to different  development
options (see detailed explanation of each criterion on following page):
 Nature and status of impact; 
 Extent; 
 Duration; 
 Intensity;
 Probability;
 Significance; and
 Degree of confidence.

In assigning significance ratings to potential  impacts before and after  mitigation,  the approach
presented below is followed:
1. The status of an impact is used to describe whether the impact will have a negative, positive

or zero effect on the surrounding environment. An impact may therefore be negative, positive
(i.e. a benefit) or neutral.

2. The core criteria for determining significance ratings are “extent”, “duration” and “intensity”.
The preliminary significance ratings for the combination of these three criteria are given.

3. The impact is described in terms of the probability of the impact occurring and the degree of
confidence in the impact predictions, based on the availability of information and specialist
knowledge.

4. Additional criteria considered, which could increase the significance rating if deemed justified
(with motivation), are the following:
 Permanent/irreversible impacts (as distinct from long term, reversible impacts);
 Potentially substantial cumulative effects; and/or
 High level of risk or uncertainty, with potentially substantial negative consequences. 

5. Additional  criteria  considered,  which  could  decrease  the  significance  rating  if  deemed
justified (with motivation), are the following:
 Improbable impact, where confidence level in prediction is high.

6. In  assigning  significance  ratings  to  impacts  after  mitigation,  the  following  aspects  are
considered:
 First, the probable changes in intensity, extent and duration of the impact after 

mitigation, assuming effective implementation of mitigation measures, leading to a 
revised significance rating; and

 Then, the moderation of the significance rating after taking into account the likelihood 
of the proposed mitigation measures being effectively implemented, taking into 
account:
o Any potentially significant risks or uncertainties associated with the effectiveness of 

mitigation measures;
o The technical and financial ability of the proponent to implement the measure; and 
o The commitment of the proponent to implementing the measure, or guarantee over 

time that the measures would be implemented.



CRITERIA USED FOR THE ASSESSMENT OF IMPACTS
[taken from DEA&DP’s Guideline for Involving Biodiversity Specialists in EIA Processes (Brownlie, 2005)]

Nature of the impact – A description of positive or negative effect of the project on the affected 
environment, or vice versa. This description should include who or what would be affected, and how.

Extent - the impact could:
 be site-specific;
 be limited to the site and its immediate surroundings (i.e. local);
 have an impact on the region (e.g. if communities rely on biodiversity);
 have an impact on a national scale (e.g. national biodiversity conservation targets); or
 have an impact across international borders (e.g. where catchments cross international border, 

international conventions are concerned, or migratory species).

Duration – It is important to indicate whether or not the lifetime of the impact will be:
 short term (e.g. during the construction phase);
 medium term (e.g. during part or all of the operational phase);
 long term (e.g. beyond the operational phase, but not permanently);
 permanent (where the impact is for all intents and purposes irreversible. An irreversible negative 

impact may also result in irreplaceable loss of natural capital or biodiversity, if it were to result in 
extinction or loss of a species or ecosystem); or

 discontinuous or intermittent (where the impact may only occur during specific climatic conditions or
during a particular season of the year).

Intensity or magnitude – The size of the impact (if positive) or its severity (if negative):
 low, where biodiversity is negligibly affected or where the impact is so low that remedial action is not

required;
 medium, where biodiversity pattern, process and/or ecosystem services are altered, but not 

severely affected, and the impact can be remedied successfully; and
 high, where pattern, process and/or ecosystem services would be substantially (i.e. to a very large 

degree) affected. If a negative impact, could lead to irreplaceable loss of biodiversity and/or 
unacceptable consequences for human wellbeing.

Probability – Should describe the likelihood of the impact actually occurring indicated as:
 improbable, where the possibility of the impact is very low either because of design or historic 

experience;
 probable, where there is a distinct possibility that the impact will occur;
 highly probable, where it is most likely that the impact will occur; or
 definite, where the impact will occur regardless of any prevention measures.

Significance – The significance of impacts can be determined through a synthesis of the assessment 
criteria (see protocol on following page). Significance can be described as:
 low, where it would have negligible effect on biodiversity, and on the decision;
 medium, where it would have a moderate effect on biodiversity, and should influence the decision;
 high, where it would have, or there would be a high risk of, a large effect on biodiversity. These 

impacts should have a major influence on the decision; or
 very high, where it would have, or there would be a high risk of, an irreversible negative impact on 

biodiversity and irreplaceable loss of natural capital or a major positive effect. Impacts of very high 
significance should be a central factor in decision-making.

Confidence – The level of confidence in predicting the impact can be described as:
 low, where there is little confidence in the prediction, due to inherent uncertainty about the likely 

response of the receiving ecosystem, or inadequate information;



Protocol for determining the SIGNIFICANCE of potential impacts 
(developed by Ractliffe and Ewart-Smith, Freshwater Consulting Group)

Rating Description (i.t.o. intensity, extent and duration)

VERY HIGH Impacts could be EITHER:
of high intensity at a regional level and endure in the long term;

OR of high intensity at a national level in the medium term;
OR of medium intensity at a national level in the long term.

HIGH Impacts could be EITHER:
of high intensity at a regional level and endure in the medium term;

OR of high intensity at a national level in the short term;
OR of medium intensity at a national level in the medium term;
OR of low intensity at a national level in the long term;
OR of high intensity at a local level in the long term;
OR of medium intensity at a regional level in the long term.

MEDIUM Impacts could be EITHER:
of high intensity at a local level and endure in the medium term;

OR of medium intensity at a regional level in the medium term;
OR of high intensity at a regional level in the short term;
OR of medium intensity at a national level in the short term;
OR of medium intensity at a local level in the long term;
OR of low intensity at a national level in the medium term;
OR of low intensity at a regional level in the long term.

LOW Impacts could be EITHER: 
of low intensity at a regional level and endure in the medium term;

OR of low intensity at a national level in the short term;
OR of high intensity at a local level and endure in the short term;
OR of medium intensity at a regional level in the short term;
OR of low intensity at a local level in the long term;
OR of medium intensity at a local level and endure in the medium term.

VERY LOW Impacts could be EITHER: 
of low intensity at a local level and endure in the medium term;

OR of low intensity at a regional level and endure in the short term;
OR of low to medium intensity at a local level and endure in the short term.

NOT
APPLICABLE

Impacts with:  
Zero intensity with any combination of extent and duration.

UNKNOWN In certain cases it may not be possible to determine the significance of an impact.



Appendix 5:
Checklist  for  reporting requirements in  terms of  the NEMA EIA Protocol  for  the
assessment of environmental impacts on aquatic biodiversity

Table A5. Sections/pages in the current report containing the aspects listed under the minimum content
requirements  for  aquatic  biodiversity  specialist  reports  in  the  Protocol  for  the  specialist  assessment  of
environmental impacts on aquatic biodiversity contained in GN 320 of 20 March 2020

Protocol ref Aquatic Biodiversity Specialist Assessment Report Content Section / Page

2.7.1. contact  details  of  the  specialist,  their  SACNASP registration  number,  their  field  of
expertise and a curriculum vitae;

Pages i & ii; 
Appendix 1

2.7.2. a signed statement of independence by the specialist; Page ii

2.7.3. a statement on the duration, date and season of the site inspection and the relevance
of the season to the outcome of the assessment;

Section 2

2.7.4. the methodology used to undertake the site inspection and the specialist assessment,
including equipment and modelling used, where relevant;

Section 2; 
Appendix 2;
Appendix 3;
Appendix 4

2.7.5. a description of  the assumptions made, any uncertainties or gaps in knowledge or
data;

Section 2.2

2.7.6. the location of  areas not suitable for development,  which are to be avoided during
construction and operation, where relevant;

Section 6.1;
Section 6.3

2.7.7. additional environmental impacts expected from the proposed development; Section 6

2.7.8. any direct, indirect and cumulative impacts of the proposed development on site; Section 6

2.7.9. the degree to which impacts and risks can be mitigated; Section 6

2.7.10. the degree to which the impacts and risks can be reversed; Section 6

2.7.11. the degree to which the impacts and risks can cause loss of irreplaceable Section 6

2.7.12. a suitable  construction and operational buffer for  the aquatic  ecosystem, using the
accepted methodologies;

Section 5.4

2.7.13. proposed impact management actions and impact management outcomes for inclusion
in the Environmental Management Programme (EMPr);

Section 6

2.7.14. a motivation must be provided if there were development footprints identified as per
paragraph  2.4  above  that  were  identified  as  having  a  "low"  aquatic  biodiversity
sensitivity and that were not considered appropriate;

N/A

2.7.15. a  substantiated  statement,  based  on  the  findings  of  the  specialist  assessment,
regarding the acceptability or not of the proposed development and if  the proposed
development should receive approval or not; and

Section 7

2.7.16. any conditions to which this statement is subjected. Section 7


