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1.

INTRODUCTION

The South African National Roads Agency SOC limited (SANRAL) Eastern Region initiated a project
to improve sections of the N2 and N3 national roads by providing additional lanes between the areas
of Durban and Cedara. This project formed a part of the Strategic Infrastructure Projects as
described in the 2011 National Development Plan. Specialist assessments were conducted in 2012,
however the project was put on hold and subsequently the applications to the Department of
Environmental Affairs lapsed. The project has been resumed and applications are to be resubmitted
for environmental authorisation, for the proposed capacity improvements. The resumption of the
project included some changes to the original foot print. This report covers the original wetland and
riparian assessments and includes additional assessments for the new foot print and additional
information as required by the updated regulations in the National Environmental Management Act
2014.
This report forms a wetland and riparian impact study relating to proposed upgrades of the N3
national road between the Paradise Valley (M13 East) Interchange and the Key Ridge Interchange.
The assessment covers wetland and riparian habitats which fall within a 50m distance of the existing
road reserve and/or within the footprint of the proposed N3 upgrades. The study was undertaken
predominantly at a desktop level, but with the sites assessed visually in-field during a site visit. The
study will assess risks and impacts to the riparian/wetland habitat through the determination of
existing habitat health, informing sensitivities and irreplaceability, as well as to develop mitigation
measures and monitoring requirements to manage impact and risk.
Statement of validity
The 2016 assessments found no significant changes associated with any of the wetland or
riparian crossing points assessed in 2012. Each of the crossings assessed in 2012 were either in
a stable condition or in decline, therefore the recommendations and mitigation measures are still
valid.

1.1

Scope of work


The scope of work refers to the section of the N3 as described above (Figure 1 and Appendix
A), this incorporates changes to the original footprint, including the Mhlatuzana viaduct
accesses, extensions at the Richmond Road and Paradise valley interchanges and minor
adjustments to the existing road reserve.



Description of the riverine/aquatic ecosystems and relevant and important characteristics, and
components thereof, which may be affected by the proposed upgrades or which may affect
the proposed upgrades during the construction, operation and maintenance phases.



Conduct a desktop wetland delineation exercise using 5 and 10 m contour intervals to
establish the extent of wetland areas within the proposed development footprint. The desktop
analysis should consider areas 50 m each side of the existing road reserve. Maps of these
wetland delineations should be included in the final Wetland and Riparian Assessment
Report. The specialist is also required to provide an opinion on the status of the wetland and
whether or not a functional assessment is required at specific wetlands traversed by the N3
and N2.



The assessment must consider the water resources and aquatic environments, particularly at
the river crossings.



Identification of Red Data/CITES species potentially affected by the road upgrades.
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Identify the likely risks and impacts (negative and/or positive, including cumulative impacts if
relevant) and their significance, which the proposed upgrades to the N3 may have on aquatic
ecology and biodiversity, and vice versa during construction, operation and maintenance.



Recommend mitigation measures for enhancing positive impacts and avoiding or mitigating
negative impacts and risks (to be implemented during design, construction and operation), for
inclusion in the Environmental Management Programme (EMPr).



Recommend simple ways to monitor impacts, based on key indicators.



State all legal requirements pertaining to the identified impacts, such as permits, licenses or
other authorisations that may be required.



The early identification of any red flag and fatal flaw issues or impacts.



Discuss any other sensitivities and important issues from a specialist perspective that are not
identified in these terms of reference.

The initial surveys were conducted at the start of the wet season in November 2012, and the updated
sites were surveyed at the end of the dry season in August 2016, but after some recent rains. The
seasonal variation did not have any significant impact on the assessments.
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Figure 1 Map of study area
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1.2

Methodology

The following tasks were undertaken in performing the wetland and riparian impact assessment;
 A literature review and desktop investigation to collate relevant existing information already
available and assess gaps in knowledge. This includes recent information about the project
and the key environmental issues that have been identified to date.
 Desktop level mapping of freshwater ecosystem habitat crossings (wetland and riparian).
 Brief in-field verification and habitat assessments to determine the current state of the habitat.
 Assign sites to a three tier category of impact based on habitat condition and risk of impact.
 Assessment of potential impacts and mitigation thereof.
Desktop level mapping of freshwater ecosystem habitat crossings was undertaken to develop a
Geographical Information System (GIS) spatial coverage of the likely temporary boundaries of the
wetland and riparian habitat (Figures 1 and 2) within 50m of the existing or planned road reserve.

Figure 2

Wetness zones within wetland ecosystems (DWAF, 2005)
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Figure 3

Riparian habitat channel sections (DWAF, 2005)

All riparian and wetland crossing points along the route were visually assessed during the site visit.
Those identified through the desktop mapping as being within 50m proximity of the road upgrade
activity were assessed to a level allowing the determination of a health score.
Based on findings of the desktop and in-field assessments, the wetland/riparian habitat sites within
50m of the footprint of the planned N3 upgrades were given a flag rating according to the criteria
within Table 1.
Table 1
Flag rating

Flag ratings and descriptions
Description

Green Flag

Wetland/riparian habitat require protection and mitigation, but is already modified /highly
impacted and the planned mitigation /rehabilitation activities will maintain or improve present
condition if correctly implemented.

Orange Flag

Wetland/riparian habitat is currently in a less impacted state, with the potential to be
negatively impacted by the activity if the required mitigation and rehabilitation measures are
not strictly implemented. If the wetland/riparian habitat crossings are correctly planned,
mitigated and rehabilitated the activity is seen to have limited long term impact on the
receiving aquatic habitat.

Red Flag

Red flag or fatal flaw issues or impacts. Sites where the rapid assessment tools indicate
habitat of unique value and condition which will be irreversibly impacted and impacts cannot
be mitigated, including sites which are protected, irreplaceable, highly sensitive or provide
known habitat for Red Data/CITES species. This classification would require that more
detailed habitat assessments are undertaken (beyond the scope of this study). The detailed
assessments would also inform whether alternative routes or footprints need to be
investigated to bypass the habitat in question.

The habitat integrity of each of the riparian sites was assessed using the River Health Programme site
characterisation field datasheets derived from the Index of Habitat Integrity (IHI) model (Kleynhans,
1996). Similarly, habitat classified as wetland was assessed using a modified Level 1 Wet-Health
assessment framework (Macfarlane et al, 2008). These tools are deemed to be the most appropriate
assessments for determining the present ecological state (PES) of each system at the time of the
study. Table 2 defines and more fully describes the classes as determined for each of the wetland
and riparian crossings.
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Table 2

Summary of the Index of Habitat Integrity and Wetland Health classification

Classification

Description

Natural

Unmodified, natural.
Largely natural with few modifications. A small change from
natural habitats and biota may have taken place, but the
ecosystem functions are essentially unchanged.
Moderately modified. A loss of and change from natural habitats
and biota has occurred, but the basic ecosystem functions are still
predominantly unchanged.
Largely modified. A large loss of natural habitats, biota and basic
ecosystem functions has occurred.
The losses of natural habitats, biota and basic ecosystem
functions are extensive but some features are still recognizable.
Modifications have reached a critical level and the system has
been completely modified, with an almost complete loss of natural
habitats and biota. In the worst instances, basic ecosystem
functions have been destroyed and the changes are irreversible.

Good

Fair
Poor
Seriously Modified

Critically Modified

90-100

WetHealth
Score
9 - 10

80-89

8 - 8.9

60-79

6 - 7.9

40-59

4 - 5.9

20-39

2 - 3.9

0-19

0 - 1.9

IHI
Score

The assessments were used to inform risk and impact based on the current state of biophysical
habitat, and to inform the rating of assessment criteria for each of the sites (Table 3 and Section 4.2).
The nature and state of the habitat than also informed the mitigation and monitoring requirements.
General mitigation (Chapter 7) and monitoring (Chapter 8) measures apply to all sites, however the
assessment tables (Chapter 3) may detail additional site-specific mitigation and monitoring
requirements at certain sites.
Assumptions
Studies relating to natural ecosystems and understanding historical conditions rely on various
assumptions, with the following assumptions being made during the assessment of these particular
wetland and riparian systems:
 The reference benchmark vegetation of the wetlands and riparian areas onsite are considered
to be KwaZulu-Natal Coastal Belt (CB3) and KwaZulu-Natal Sandstone Sourveld (Svs5)
(Mucina and Rutherford, 2006), within the Sub-Escarpment Savanna (SVs) and Indian Ocean
Coastal Belt group 2 (Nel et al., 2011).
 The final development layout would remain within the indicated proposed development
footprint. And that
 The development foot print provided was accurate.
The following limitations apply to the studies undertaken for this report:
 Due to time and budgetary constraints, wetland and riparian areas were delineated at a
desktop level and were verified infield.
 The original assessments were done in Summer of 2012, and the 2016 update assessments
were done in winter during drought conditions.
 Riparian and wetland areas were only assessed within the 50m buffer of the footprint area as
per the original TOR.
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Table 3

Assessment criteria and rating scales
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1.3

Project team

Table 4

Team members, roles, experience levels and qualifications

Practitioner

Role in the Study

Experience Levels

Qualifications

Dr. Mark Graham



Project
specialist
review

24 years experience in terrestrial and aquatic
ecosystem functioning and management.
Specialist input into EIAs, particularly related to
water and biodiversity issues. Extensive
involvement in the management & development
of an ISO 17025 quality accredited laboratory
and the National River Health Programme Quality Assurance programme. Co-development
of numerous of the ecostatus models (IHI etc).

PhD (Botany)
Pr.Sci.Nat
(Ecology)

Craig Cowden



Oversight and specialist
input
into
wetland
components
Review of the project
report

16 years experience, with input into various
wetland studies, including:

delineation,

assessments,

rehabilitation planning and

mitigation & offset requirements

BSc (Agric)
Pr.Sci.Nat
(Ecology)



oversight,
input and

Simon Bruton




Project management
Compilation
of
the
project report

10 years experience in environmental consulting
and management, specialising in the field of
water and aquatic ecosystems.

MSc
(Hydrology)

Brad Graves



Conducting the infield
wetland delineation &
assessments;
Processing of field data
and GIS mapping;
Compilation
of
the
project report

10 years experience, with input into various
wetland studies, including:

delineation,

assessments, and

rehabilitation planning.

BSc (Hons)

Conducting the infield
riparian assessments
Compilation
of
the
project report

8 years experience, with input into various
aquatic studies, including:

River water quality,

Aquatic ecosystem health and

Index of Habitat Integrity assessments

BSc



Juan Tedder




Appendix B contains the CV’s for the project team.
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1.4

Legislation and guidelines

Within South Africa, there are several legal acts that govern the protection of water resources and
aquatic ecosystems. These statutes form the legal framework enforcing implementation of the
mitigation measures and other requirements detailed within this Wetland and Riparian Impact
Assessment Specialist Report and the Environmental Management Plan covering the activities of the
N3 Upgrade project.
1.4.1

The Constitution

According to the South African Constitution, the Bill of Rights applies to all law and is binding to all
organs of state. Section 24 of the Bill of Rights guarantees that everyone has the right to:
 An environment that is not harmful to their health or well-being; and
 Have the environment protected, for the benefit of present and future generations, through
reasonable legislative and other measures that;
o Prevent pollution and ecological degrading;
o Promote conservation; and
Copyright GroundTruth
o Secure ecologically sustainable development and use of natural resources while
promoting justifiable economic and social development.
Through the constitution, the N3 Upgrade development has a responsibility to not infringe on the
rights of others by impacting negatively on the environment.
1.4.2 The National Environmental Management Act (NEMA)
The National Environmental Management Act (NEMA) (Act 107 of 1998) ensures protection to the
environment, which includes aquatic environments. NEMA imposes a duty on everyone to prevent
any pollution from taking place, and to minimise or rectify any pollution that has occurred. NEMA
provides a legal framework that allows for sustainable development through the integration of
environmental factors in decision making and good environmental management with all development
activities. In order to achieve sustainable development in accordance with NEMA, all developers,
municipal, commercial or private, are to limit impacts to the environment that would otherwise result in
ecosystem disturbance and loss of biodiversity as a result of any development. In terms of NEMA,
many activities require a compulsory environmental impact assessment (EIA), with requirements of
EIAs published in government notices R982, R983, R984 and R985 of 2014 and amendments in
notice R1030 of 2015. In addition, environmental management inspectors may be designated among
officials employed by national, provincial and local government to monitor compliance with national
environmental legislation including:
 NEMA;
 The Air Quality Act, 39 of 2004;
 The Biodiversity Act, 10 of 2004;
 The Protected Areas Act, 57 of 2004; and
 The National Water Act, Act 36 of 1998.
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1.4.3 The National Environmental Management: Waste Act
Any activity associated with the N3 upgrade which generates or handles waste creates the potential
for the pollution and contamination of terrestrial and aquatic biophysical habitat and water resources.
The National Environmental Management: Waste Act (Act 59 of 2008) details ‘General duty in respect
of waste management’’. The act includes directives relating to:
 Protection of the environment from waste;
 The handling of hazardous waste; and
 The reduction, re-use and recycling of waste.
For the protection of the environment and human health, the National Environmental Management
Waste Act also legislates the correct storage, collection, transport, treatment, processing and disposal
of waste, and the remediation of contaminated land. Regulations under this Act specify the
requirements for licensing of activities related to storage, handling and disposal of waste. These
directives are to be implemented into plans and procedures covering the N3 Upgrade. This legislation
applies to municipal authorities and all private and commercial enterprises involved in such activities.
1.4.4 The National Water Act (NWA)
The National Water Act (NWA) (Act 36 of 1998) provides the necessary legislation that regulates the
management of the use and protection of water resources. The primary aim is to ensure water
resources are used, protected, developed, conserved, managed and controlled in a sustainable and
equitable manner while promoting environmental values. Key sections of the NWA which apply to the
N3 upgrade are highlighted below:
NWA Chapter 3 – Protection of Water Resources


Part 4: Pollution prevention
– Water resources also require protection from pollution resulting from activities on land.
Therefore, in accordance to Section 19 of the NWA, the person who owns, controls, occupies
or uses the land in question is responsible for taking measures to prevent pollution of water
resources.



Part 5: Emergency incidents
– In a situation where an accident occurs and the spilling of a harmful substance enters into a
water resource, the onus is on the person responsible to remedy the situation.

NWA Chapter 4 – Use of Water
Section 21 of the National Water Act lists water use activities which trigger the requirement for a
Water Use License. The Water Use License requirements of the N3 upgrade are to be discussed
with The Department of Water Affairs. Such activity may trigger the requirement for a Water Use
License under the following activities listed under Section 21 of the National Water Act;
a) Taking water from a water resource.
b) Storing water.
c) Impeding or diverting the flow of water in a watercourse.
d) Engaging in a streamflow reduction activity.
e) Engaging in a controlled activity.
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f)

Discharging waste or water containing waste into a water resource through a pipe, canal,
sewer, sea outfall or other conduit.
g) Disposing of waste in a manner that may detrimentally impact on a water resource.
h) Disposing in any manner of water which contains waste from, or which has been altered in,
any industrial or power generation process.
i) Altering the bed, banks, course or characteristics of a watercourse.
j) Removing, discharging or disposing of water found underground if it is necessary for the
efficient continuation of an activity or for the safety of people.
k) Using water for recreational purposes.
1.4.5 The National Forests Act
The protection, sustainable management and use of forests and trees within South Africa is provided
for under the National Forests Act (Act 84 of 1998). Government Gazette No 26731 of August 2004,
and any later revisions as released, provide a list of tree species protected under the National Forests
Act. In terms of the National Forests Act, indigenous trees within a natural forest or protected tree
species may not be cut, disturbed, damaged or destroyed and their products may not be possessed,
collected, removed, transported, exported, donated, purchased or sold except under licence granted
by the Department of Water Affairs (DWA), or a delegated authority. Applications for such activities
should be made to the responsible official in each province.
The directives within the various legislation listed above, and other legislation of South Africa,
legislate a responsibility on land owners, land users, developers, municipal and other government
authorities to implement measures to ensure that the water quality of rivers are not further impacted
by current and future developments, service infrastructure and land uses within the catchment.
1.4.6 South African Water Quality Guidelines Volume 7: Aquatic Ecosystems
The South African Water Quality Guidelines for Aquatic Ecosystems (DWAF, 1996) provide limits for
key water quality determinants which, if exceeded, would lead to deterioration in health of aquatic
ecosystems. Results of the monitoring of water quality determinants within the watercourses
potentially impacted by the N3 upgrades must be interpreted against the limits within the South
African Water Quality Guidelines for Aquatic Ecosystems.
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2.

OVERVIEW OF THE RECIEVING ENVIRONMENT AND STUDY AREA

The proposed N3 upgrades pass through the Mhlatuzana, Umbilo and uMlazi River catchments, with
the road either crossing or passing within 50m proximity to the following named rivers and streams
(unnamed tributaries not included):
Mhlatuzana Catchment
o Giba River
o Mhlatuzana tributaries

uMbilo Catchment
o uMbilo tributaries

uMlazi Catchment
o Wekeweke River
o uMlazi tributaries

The rainfall within the catchments is strongly seasonal with more than 80% falling between October
and March. The Mean Annual Precipitation across the uMngeni River catchment ranges from 410 to 1
450mm between the lowest and highest rainfall areas respectively. Across the catchment Mean
Annual Runoff ranges from 72 to 680 mm, with Mean Annual Evaporation from 1 360 to 2 040mm
(WRC, 2002).
During the state of rivers assessments within the eThekwini Municipality in 2006 and 2007
(GroundTruth, 2007) it was found that spills and illegal discharges form the most significant impact to
rivers flowing through Durban. Illegal discharges from industrial areas contribute a variety of
pollutants to the rivers within the Municipality. The principal contribution in terms of spills are the
leaking and surcharging sewer mains and the failure of sewer reticulation infrastructure, such as
pump stations. Another significant impact is the poor quality of treated effluent discharged from the
various waste water treatment works (WWTW) servicing Durban and surrounding areas. The rivers
within the municipality are heavily impacted by both licensed and illegal sand mining operations.
Illegal solid waste dumping and poor litter servicing are also seen to have a significant impact.
Throughout the river catchments of eThekwini Municipality the informal use of detergents through the
washing of clothes, tents and vehicles has a cumulative impact on aquatic biota and eutrophication
levels (GroundTruth, 2007).
The uMngeni River catchment forms the main water catchment for the water supply dams of the
Pietermaritzburg-Durban development node, the second most important economic complex in South
Africa after Gauteng, supplying water to over 5 million people (DWA, 2011). Due to the strategic
importance of the uMngeni catchment water resource, and the high level of impacts and demands on
the river systems within the eThekwini Municipality (WRC, 2002 and GroundTruth, 2007), it is
essential that river and wetland integrity is maintained and improved during all developments within
the uMngeni River catchment.
KwaZulu-Natal is subject to some of the highest rates of wetland loss in South Africa (Kotze et al.,
1995), with wetlands of the KwaZulu-Natal coastal region being heavily impacted by urban
infrastructure and sugarcane cultivation. Within a semi-arid, water-poor country with limited natural
wetland extent, the loss of wetland habitat and associated biodiversity and ecosystem services is of
great consequence for South Africa (Kotze et al., 1995). As a result, the protection of wetland extent
and functioning through correct impact mitigation management is of priority.

3.

WETLAND AND RIPARIAN HABITAT ASSESSMENTS

The following tables form a reminder of the flag rating (Table 1) and habitat health classification
(Table 2) assigned to each site, with a legend also provided which applies to the maps within the site
assessment summaries which follow.
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Flag rating

Description

Green Flag

Wetland/riparian habitat requires protection and mitigation, but is already modified /highly
impacted and the planned mitigation /rehabilitation activities will maintain or improve
present condition if correctly implemented.

Orange Flag

Wetland/riparian habitat is currently in a less impacted state, with the potential to be
negatively impacted by the activity if the required mitigation and rehabilitation measures are
not strictly implemented.

Red Flag

Red flag or fatal flaw issues or impacts. Sites where the rapid assessment tools indicate
habitat of unique value and condition which will be irreversibly impacted and impacts
cannot be mitigated, including sites which are protected, irreplaceable, highly sensitive or
provide known habitat for Red Data/CITES species.

PES
A

Health classification
Natural

B

Good

C

Fair

D

Poor

E

Seriously Modified

F

Critically Modified

Description
Unmodified, natural.
Largely natural with few modifications. A small change from natural habitats
and biota may have taken place, but the ecosystem functions are
essentially unchanged.
Moderately modified. A loss of and change from natural habitats and biota
has occurred, but the basic ecosystem functions are still predominantly
unchanged.
Largely modified. A large loss of natural habitats, biota and basic
ecosystem functions has occurred.
The losses of natural habitats, biota and basic ecosystem functions are
extensive but some features are still recognizable.
Modifications have reached a critical level and the system has been
completely modified, with an almost complete loss of natural habitats and
biota. In the worst instances, basic ecosystem functions have been
destroyed and the changes are irreversible.

Map legend
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Site
N3-02-01
Flag rating

Latitude

-29.83477

Orange

Description

Longitude
Habitat type

30.88093
Riparian

Fair sized river, with good vegetative cover and steep banks

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Good

Invasion by exotic plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Run-off/pollution from construction, erosion and vegetation removal.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-02
Flag rating

Latitude
Orange

Description

-29.83604

Longitude
Habitat type

30.87815
Riparian

Fair sized river with steep banks and good vegetative cover

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Good

Invasion by exotic plants minor channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Erosion, and vegetation removal.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-03
Flag rating

Latitude
Green

Description

-29.83799

Longitude
Habitat type

30.87308
Riparian

Small stream running through residential area.

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Fair

Vegetation removal, channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Limited as site is already modified.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-04
Flag rating

Latitude

-29.83763

Longitude
Habitat type

Green

30.86665
Drainage line

Drainage line – Riparian/wetland assessments cannot be effectively applied.

Description

Photograph
& map

Mitigation

Site
N3-02-08
Flag rating
Description

General mitigation measures within Chapter 7 of this report.

Latitude
Green

-29.82924

Longitude
Habitat type

30.83867
Riparian

Near Edgewood campus, flat area which is heavily invaded with exotic vegetation.

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Fair

Extensive invasion by exotic plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Destruction of vegetation associated with the riparian zone.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-09
Flag rating
Description

Latitude
Green

-29.82756

Longitude
Habitat type

30.82565
Riparian

Base of Marion hill/ Mahogany ridge. Small river heavy alien plant invasion, moderately steep banks.

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Fair

Invasion by exotic plants minor channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Erosion and vegetation removal.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-10
Flag rating

Latitude
Green

Description

-29.82671

Longitude
Habitat type

30.81681
Riparian

Marian hill before toll plaza. River with steep banks and good vegetative cover.

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Fair

Invasion by exotic plants minor channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Erosion, and vegetation removal.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-15
Flag rating
Description

Latitude
Green

-29.81505

Longitude
Habitat type

30.77283
Riparian

Wide riparian channel heavily infested with invasive alien plants on proposed uMhlatuzana viaduct
access road

Photograph
& map

Index of
Habitat
Integrity

Health score

Key current riparian impacts

Fair

Invasive exotic vegetation and bank erosion.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Limited as site is already modified.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-16
Flag rating
Description

Latitude
Green

-29.81928

Longitude
Habitat type

30.77301
Riparian

Shallow riparian channel heavily infested with invasive alien plants on proposed uMhlatuzana viaduct
access road

Photograph
& map

Index of
Habitat
Integrity

Health score

Key current riparian impacts

Fair

Bank erosion and invasive exotic vegetation.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Limited as site is already modified.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-17
Flag rating
Description

Latitude
Green

-29.81280

Longitude
Habitat type

30.76377
Riparian

Narrow riparian channel with erosion due to channelling of storm water on proposed uMhlatuzana
viaduct access road

Photograph
& map

Index of
Habitat
Integrity

Health score

Key current riparian impacts

Fair

Bank erosion and invasive exotic vegetation.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Limited as site is already modified.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-18
Flag rating

Latitude
Orange

Description

-29.81074

Longitude
Habitat type

30.76173
Riparian

Giba gorge and upstream riparian area parallel to the N3.

Photograph
& map

Index of
Habitat
Integrity

Health score

Main riparian impacts

Natural

Good vegetation cover, only moderate invasion by exotic vegetation. Some
invasion by exotic plants minor vegetation removal and channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Erosion and vegetation removal.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-19
Flag rating

Latitude
Green

Description

-29.80548

Longitude
Habitat type

30.74876
Wetland

Valley bottom wetland without channel

Photograph
& map

Wet-Health
composite
score

Health score

Key current wetland impacts

Seriously Modified

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland
habitat disturbance, invasive alien plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased invasion by invasive alien plants.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-20
Flag rating

Latitude
Green

Description

-29.80476

Longitude
Habitat type

30.74932
Wetland

Valley bottom wetland without channel

Photograph
& map

Wet-Health
composite
score

Health score

Key current wetland impacts

Seriously Modified

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland
habitat disturbance, invasive alien plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased invasion by invasive alien plants.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-21
Flag rating

Latitude
Green

Description

-29.80089

Longitude
Habitat type

30.74475
Wetland

Valley bottom wetland with channel

Photograph
& map

Wet-Health
composite
score

Health score

Key current wetland impacts

Critically Modified

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland
habitat disturbance, invasive alien plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased invasion by invasive alien plants.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
Latitude
-29.799745
Longitude
30.737323
N3-02-23
Flag rating Green
Habitat type
Wetland
Description
Dams and wetland on cane farm, alien vegetation between dams and N3

Photograph
& map

Index of
Habitat
Integrity

Health score

Main wetland impacts

Seriously Modified

Alterations to flow regime, Erosion, sedimentation, pollution, compaction, wetland
habitat disturbance, increased alien invasion.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, Erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased alien invasion.

Mitigation
Monitoring

General mitigation measures within Chapter 7 of this report.
Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-24
Flag rating

Latitude
Green

Description

-29.794507

Longitude
Habitat type

30.733995
Wetland

Valley bottom wetland with channel

Photograph
& map

Wet-Health
composite
score

Health score

Key current wetland impacts

Seriously Modified

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland
habitat disturbance, invasive alien plants.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased invasion by invasive alien plants.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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Site
N3-02-25
Flag rating

Latitude
Green

Description

-29.78788

Longitude
Habitat type

30.72144
Wetland

Valley bottom wetland with channel

Photograph
& map

Wet-Health
composite
score

Health score

Key current wetland impacts

Critically Modified

Vegetation removal, invasion by invasive alien plants and channel modification.

Red data/
CITES

None observed, none present on spatial data coverages.

Risks &
Impacts

Alterations to flow regime, erosion, sedimentation, pollution, compaction, wetland habitat disturbance,
increased invasion by invasive alien plants.

Mitigation

General mitigation measures within Chapter 7 of this report.

Monitoring

Monitoring requirements within Chapter 8 of this report.
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4.

IMPACT ASSESSMENT RATING CRITERIA

Table 5

Impact assessment criteria and rating scale per site (refer to Table 3)

Criteria

Irreplaceability
of resource
Reversibility of
caused by
impacts
impacts

Consequence
Probability

Significance

(a combination of
spatial extent,
duration, intensity and
irreplaceability of
impact on resources)

(the likelihood of the
impact occurring)

(all impacts including
potential cumulative
impacts)

Nature

Spatial extent

Duration

Intensity

N3-02-01

Negative

Medium

High

Medium

Low

Medium

Medium

High

Medium

N3-02-02

Negative

Medium

High

Medium

Low

Medium

Medium

High

Medium

N3-02-03

Neutral

Low

High

Low

Low

High

Low

Medium

Low

N3-02-04

Neutral

Low

High

Low

Low

High

Low

Medium

Low

N3-02-08

Neutral

Low

High

Low

Low

Medium

Low

High

Low

N3-02-09

Neutral

Low

High

Low

Low

Medium

Low

High

Low

N3-02-10

Neutral

Low

High

Low

Low

Medium

Low

High

Low

N3-02-15

Neutral

Low

High

Low

Low

Medium

Low

Medium

Low

N3-02-16

Neutral

Low

High

Low

Low

Medium

Low

Medium

Low

N3-02-17

Neutral

Low

High

Low

Low

Medium

Low

High

Low

N3-02-18

Neutral

Low

High

Low

Low

Medium

Low

High

Low

N3-02-19

Negative

Low

High

Low

Medium

Medium

Medium

High

Medium

N3-02-20

Negative

Low

High

Low

Medium

Medium

Medium

High

Medium

N3-02-21

Negative

Low

High

Low

Medium

Medium

Medium

High

Medium

N3-02-23

Negative

Low

High

Low

Medium

Medium

Medium

High

Medium

N3-02-24

Negative

Low

High

Low

Medium

Medium

Low

High

Low

N3-02-25

Negative

Low

High

Low

Medium

Medium

Low

High

Low

Site
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5.

ISSUES AND IMPACTS

The potential impacts and risks of the proposed N3 upgrade on riparian and wetland habitat are
associated with both the construction and operational phases:
Construction phase;




Direct impacts causing riparian and wetland habitat destruction;
o Riparian bank and bed modification.
o Habitat destruction.
o Wetland hydrological impacts and alterations to flow patterns.
Impacts on water quality associated with construction activity and materials.

Operational phase;




5.1

Impacts on receiving and downstream riparian and wetland habitat as a result of increased
storm water runoff volumes being generated by the widened N3 road surface;
o Biophysical habitat modification – increased flows may result in a shift of species and
habitat present.
o Wetland hydrological impacts and alterations to seasonal flow patterns.
o Erosion of riparian beds, banks and wetland base levels.
o Possible flooding and destruction of habitat or structures if design of road does not
ensure that water flow is unrestricted (e.g. if additional piles are placed in river beds
at viaducts)
o
Impacts on water quality as a result of polluted storm water draining the road surface, as
well as spills of pollutants and hazardous materials.
Construction phase impacts

Impact risks related specifically to construction associated with the wetland and riparian areas may
include the following:


The introduction of foreign and hazardous materials to the habitat which may result in
pollution, such as fuel, cement, explosives and other building materials.



Erosion and the sedimentation of watercourses and aquatic habitat.




Removal of terrestrial and riparian indigenous vegetation.
Loss of sections of wetland and riparian habitat.



Compaction of wetland soils by construction vehicles.



Modifications to the wetlands, river banks and beds as a result of earthworks, excavations
and sloping.
River canalisation and diversion.
Erosion and the diversion of subsurface flow if artificial preferential flow paths are created as
a result of earthworks.





Risk of erosion forming if infilling is not adequately compacted or the longitudinal slope of the
wetland system is not maintained.



Vegetation disturbance leading to increased encroachment by alien invasive or ruderal plant
species.
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The impoundment of flows upstream of the crossing during construction, and desiccation of
the systems downstream during construction. These conditions could continue postdevelopment depending on how effectively the area has been rehabilitated.

Many of the riparian habitats assessed are dominated by alien plants, with construction activity
therefore having limited impact on indigenous species and providing opportunity for localised removal
of aliens and rehabilitation with indigenous riparian species.
Given that the majority of the systems are already highly modified, the construction phase impacts
can largely be controlled, mitigated and rehabilitated through an appropriate and comprehensive
environmental management plan and mitigation measures, followed by prompt and appropriate
rehabilitation. Key areas of focus would be habitat destruction, erosion, successful and rapid revegetation, the maintenance of riparian and bank stability, and pollution prevention. If the correct
measures are implemented during the construction phase, longer term impacts of the construction
phase on water quality can be managed. The higher risk is rendering riparian and wetland
biophysical habitat unstable as a result of bed, bank and grade modification, particularly when
coupled with vegetation clearing, earthworks activity and the operational phase impact of increased
storm flow volumes discharged by the widened N3.
5.2

Operational phase impacts

Long term water quality and flow volumes within the larger river systems crossed are driven
predominantly by the upstream catchment and urban impacts. However, particularly within the
smaller river systems crossed, the increased flow volumes and increased levels of pollutants
contributed by the widened N3 road surface (and increased traffic volumes), particularly during
extreme storm events, could be significant.
Operational phase risks and impacts on water quality;
Typical impacts on water quality from transport infrastructure stems from the pollution of storm water
after surface runoff, or the direct pollution of watercourses following a spill of pollutants. Sources of
these impacts could include (but are not limited to):


Pollution of watercourses directly or via storm water flows through;
o Vehicle accidents spilling fuels, oils and other hazardous liquids and solids.
o Accidental spillages of hazardous or polluting substances.
o Fire fighting activities.
o Soil erosion.



Typical pollutants found within storm water runoff draining road surfaces includes;
o Hydrocarbons from fuels and oils.
o Heavy metals.
o Rubber from vehicle tyres.
o Solvents, surfactants and other pollutants from fire-fighting foams.
o Hazardous or polluting substances.
o Nutrients and detergents.
o Litter and other solid waste.
o Sediments.
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Operational phase risks and impacts related to increased flow volumes may include;
 The erosion and sedimentation of watercourses and aquatic habitat.


River channel and riparian bank erosion and instability.



Loss of wetland habitat as a result of desiccation, either as a result of erosion lowering
wetland water levels or the deposition of sediments on top of wetland habitat.



Possible flooding and destruction of habitat or structures if design of road does not ensure
that water flow is unrestricted (e.g. if additional piles are placed in river beds at viaducts)

Operational phase impact mitigation relating to the increased storm flows generated by the N3 relies
on best practice engineering solutions for the effective control of storm water volumes and energies,
to reduce the risks of erosion within the receiving biophysical habitat and downstream watercourses.

6.

ALTERNATIVES

The rapid assessments of riparian and wetland habitat (Chapter 3) identified no habitat of unique
value and condition or which are protected, irreplaceable, highly sensitive or provide known habitat for
Red Data/CITES species. As a result no alternative routes or footprints need to be investigated to
bypass the habitat in question.

7.

MITIGATION MEASURES

Construction and earthworks activity, even within riparian areas outside of the main channel, still have
a direct impact on a river’s physical habitat characteristics. Disturbance of the physical habitat
characteristics and ecological continuum at one site may result in impacts upstream or downstream
and can trigger lateral changes. The modification of physical habitat characteristics may trigger
changes in channel geometry, bed elevation, substrate composition and stability, instream roughness
elements (such as instream vegetation, large woody debris, boulders, etc.) depth, velocity, turbidity,
sediment transport, stream discharge and temperature (Hill and Kleynhans, 1999). Altering these
physical habitat characteristics can result in negative impacts on instream biota, riparian habitat and
water quality.
These changes can result in long term impacts to the downstream aquatic habitat and river
biophysical structure. As result it is critical within riparian and wetland areas that mitigation measures
are stringently implemented. The following mitigation measures must be incorporated into the
Environmental Management Plan for the N3 upgrade operations to reduce the impacts of the activity
on aquatic habitats and water quality.
Where construction activity takes place within or in proximity to riparian and wetland areas, the
overarching philosophy to be adopted is a sequential approach where the active construction areas
and disturbance footprint is kept to an absolute minimum, with as small as possible an area being
disturbed at a time, and with rehabilitation following close behind.
The following mitigation measures apply with respect to activity within proximity to the wetland and
riparian habitat identified in this study. General mitigation measures and best practice regarding
environmental management within the project Environmental Management Plan also apply.
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Construction phase;
 Earthworks associated with river crossings must take place in the winter months as this is the
driest period for this region.


The crossings should be designed to ensure that flow patterns along the stream/river channel
are not altered or diverted potentially resulting in stream bed and bank erosion and instability.



On steep slopes draining towards the identified freshwater ecosystems, small-scale diversion
berms should be constructed, to reduce the risk of the earthworks becoming a preferred
surface flow path leading to erosion.



“Trench-breakers”, which are in-trench barriers, should be installed within any trench
excavations to minimise the interception and accumulation of surface runoff water from
upslope areas.



During earthworks, the top 50cm of the wetland/riparian topsoil must be removed and
stockpiled during the construction period, to be replaced once activities have been completed.
This is to maintain the existing seed bed and soil profiles as best as possible.



Excavated soils should be placed on the upslope side, minimizing the risk of erosion and
excess sediment entering the freshwater ecosystems.



The construction footprint across the systems must be as narrow as practically possible. i.e.
machinery must utilise the same route through the systems at all times so as to avoid
unnecessary disturbance.



Each construction working area must be clearly demarcated.



Vehicle access routes must not pass through watercourses, wetlands and any areas of
sensitive vegetation. Where access routes have to cross wetland communities the route
should be lined with a suitable material to prevent leakages of fuels and other substances
which are potentially harmful to aquatic habitats.



Existing roads, tracks and pathways should be used wherever possible, and multiple
pathways must not be allowed to develop.



Disturbance to steep slopes must be kept to an absolute minimum.



The activity must cover as small a working area as is feasible to minimise the area disturbed
at any one time.



Vehicle and personnel traffic must be minimised and must strictly be kept to within designated
working areas.



Strict buffers must be established around all open water, aquatic habitats, riparian and
wetland vegetation and riparian banks. It is recommended that a 32m buffer be maintained
from the edge of wetlands and a 50m buffer from the edge of riparian zones (Macfarlane et
al., 2010). These limits are subject to review by authorities. The buffers become strict no-go
areas where habitats must not be disturbed and with personnel and machinery not permitted
entry unless directed by the Environmental Control Officer (ECO) during rehabilitation.



The removal, damage or disturbance of any flora outside the working areas is not permitted.
Fishing must be strictly prohibited in and around the working areas.



Clearing or pruning of indigenous vegetation at the site of activity must be kept to an absolute
minimum. This must be done under the supervision of an appropriately qualified specialist.



Where clearing is required outside of earthwork/construction areas, vegetation should be
brush-cut rather than cleared to speed re-establishment following site closure.
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No herbicides may be used on indigenous vegetation, particularly within proximity to wetland
and riparian areas.



Where protected or otherwise important fauna and flora are encountered and require removal,
the ECO should be consulted and the individuals transferred to a nearby ‘safe’, similar
habitat.



No project workers are permitted to catch, trap, poison, kill or disturb any animals present in
the project areas.



No disturbance of nesting or feeding sites and fauna habitat is allowed. Advice from the ECO
should be sought if such sites are encountered.



Where construction activity takes place within floodlines of watercourses, temporary berms
would need to be formed to ensure the construction site and disturbed soils are protected
from flooding, stormflows and erosion.



Erosion that takes place during rainfall events must be rehabilitated immediately. A stock of
suitable materials for this purpose must be kept in a secure facility.



Storm water control measures must be implemented with all storm water generated within
disturbed earthwork areas channelled to temporary, constructed settling ponds which allow
the water to naturally filter back to the watercourse after settling.



Storm water retention and other constructed settling ponds must be suitably sited or protected
so that river channel high flows will not cause flooding of the ponds. Siting of such ponds
must be undertaken by a suitably qualified specialist who must also provide advice as to size
and maintenance of the ponds.



Fuel and hazardous material storage, handling and refuelling areas must not fall within
riparian / wetland habitat and buffer zones. Such areas must be located far from riparian
zones and any other sensitive environments.



All spills of foreign or hazardous materials or fluids must be cleaned up immediately, with all
spills larger than 20 Litres being reported to the ECO immediately.



A record must be kept of all spills and the corrective action taken.



Vehicles should not be parked in or near sensitive areas, such as watercourses or drainage
areas.



No eating or cooking and cleaning of persons, utensils or equipment may take place near
rivers, streams or watercourses.



Appropriate provision must be made for ablutions during construction. If chemical toilets are
used, they must be well serviced, and must be placed on level surfaces well away from any
water courses, drainage lines or seeps and any areas which may be subject to flooding. No
spillage must occur during servicing and contents must be correctly removed from site.

Site rehabilitation following construction;
 In riparian areas, backfilling should occur as soon as possible, with compaction undertaken
and shaping to original levels.


All disturbed areas are to be rehabilitated, with the wetland and riparian habitat at the
crossing points and areas where disturbance has resulted from excavation being restored to
near-natural conditions. This must be implemented immediately following completion of
construction activity at each localised crossing.



The crossings should be rehabilitated to ensure that no barriers exist within the stream and
that in-stream habitat is comparable to the natural state.
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Re-vegetation and rehabilitation must take place at worked sections immediately following
completion so that vegetation can re-establish.



Within, and in proximity to riparian and wetland areas, successful re-vegetation is crucial to
stabilise soils and limit infestation by invasive alien plant species and dominance by ruderal
species.



Simple re-vegetation with terrestrial species will not be suitable. Correct species for riparian
and wetland habitats of the region must be re-established in consultation with an
appropriately qualified specialist.



Progress of vegetation establishment must be monitored regularly, with slow recovery
requiring intervention to ensure site recovery and integrity, as well as physical stability.



Vehicle access tracks, footpaths and other areas of soil compaction and vegetation
denudation as a result of the construction activities must be appropriately contoured, scarified
and re-vegetated where required.



Any soil stockpile sites and sites of excavation must also be rehabilitated in the same fashion.
Rehabilitation of such sites must be monitored and the results reported to the ECO.



All excess soil stockpile not taken off site must be spread evenly over the disturbed areas
prior to rehabilitation and re-vegetation.



Construction areas must be rehabilitated to a land surface which integrates with the
surrounding slope morphology and river channel form so as not to create areas of soil
instability, or flowpaths which incorrectly direct stormflows and floods causing scour, erosion
and damage to adjacent habitats and infrastructure.



Areas subject to concentrated water flows during rainfall or high flow events must receive
particular attention during rehabilitation and re-vegetation. Where possible these must be
identified prior to commencement of construction activities. Where required, erosion
protection structures may need to be designed and installed.



Artificial embankments, depressions and holes created by the construction activity must be
contoured/rehabilitated to minimise risk to, and death of, all fauna types from large mammals
to small invertebrates.



Upon site closure all infrastructure, foreign materials, waste, litter and contaminated water,
rock or soil must be removed from site and disposed of correctly.
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8.

MONITORING

Typical monitoring requirements for construction within riparian and wetland habitats would include
the following, dependant on the water flows of the watercourse, and the biophysical habitat present.
8.1

Fixed Point Photography

Photographs taken from a fixed point of known GPS coordinate;
 Before construction begins.
 At set monthly1 intervals during the construction phase.
 At set quarterly1 intervals during site rehabilitation and recovery.
The Fixed Point Photographs are utilised to identify and monitor the following;
 Pre-construction state of the biophysical habitat present (and to inform rehabilitation).
 Monitoring and documentation of impacts during construction, such as erosion and
sedimentation.
 The recovery of vegetation cover and community composition during revegetation.
 The monitoring of habitat stability post rehabilitation (i.e. erosion, vegetation cover).
8.2

Water clarity

A key water quality impact during construction within and in proximity to watercourses is erosion and
the mobilisation of sediments. A water clarity tube is an inexpensive, simple and rapid tool for the onsite monitoring of water clarity. Water clarity is routinely sampled at monthly1 intervals upstream and
downstream of the construction activity for the duration of the construction and site rehabilitation
phases. The monitoring of water clarity is particularly pertinent following rainfall events.
8.3

Benthic diatoms

Benthic diatoms are aquatic biota which are universally present in almost all waterbodies. As different
species of diatoms have different tolerances to pollution levels, diatom sampling forms a particularly
effective method for the rapid biological monitoring of water quality. Diatoms have also been shown
as reliable indicators of specific water quality problems such as organic pollution, eutrophication,
acidification and metal pollution (Tilman et al., 1982; Rott, 1991; Dixit et al., 1992; Cattaneo et al.,
2004), as well as for general water quality (AFNOR, 2000). The diatom communities present or
absent within the waterbody reflect the integrated and longer term impact of the water quality
conditions on aquatic biota.
Once the type, duration, location and extent of the construction activities associated with the N3
upgrades is planned in detail, a comprehensive water quality monitoring plan must be developed by a
suitably qualified specialist. For example, sites where blasting with explosives may be required,
would trigger their own suite of water quality monitoring requirements.

1

Subject to review by authorities.
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9.

CONCLUSIONS

The 2016 update of the 2013 report for the capacity upgrades of the N3 between Paradise Valley and
Key Ridge covered additional areas under the new development footprint that had not been assessed
during the 2012/2013 assessments. The rapid assessments of riparian and wetland habitat (Chapter
3) identified no habitat of unique value and condition or which are protected, irreplaceable, highly
sensitive or provide known habitat for Red Data/CITES species for either the 2013 report or the 2016
update. As a result no alternative routes or footprints need to be investigated with regards to
bypassing wetland or riparian habitat. The potential impacts and risks of the proposed N3 upgrade on
riparian and wetland habitat are associated with both the construction and operational phases.
Construction phase impacts may result in wetland and riparian biophysical habitat destruction on a
limited scale. The construction phase has the potential to impact on the water quality of the
associated watercourses if correct mitigation is not implemented. The highest risks to water quality
during the construction phase relates to the introduction of foreign and hazardous materials to the
habitat such as fuels and oils, cement, bitumen, explosives and other construction materials. Erosion
and degradation of riparian and wetland biophysical habitat forms a risk as a result of vegetation
clearing and earthworks activity associated with construction. Coupled with the operational phase
impact of increased storm flow volumes discharged by the widened N3, mitigation of erosion within
the receiving watercourses forms a key requirement.
Reasoned opinion
Given that the majority of the systems are already highly modified, the construction phase impacts
can largely be controlled, mitigated and rehabilitated through an appropriate and comprehensive
environmental management plan and mitigation measures, followed by prompt and appropriate
rehabilitation. Taking into account the already modified nature of the majority of the systems assessed
and the ability to mitigate potential impacts during the upgrade of the N3 we foresee no reason why
the proposed activities should not take place.
Should the upgrade activities be authorised and given that the riparian habitats assessed were
predominantly heavily infested by invasive alien plants, rehabilitation of all disturbed areas is key,
particularly within riparian and wetland areas. Monitoring of impacts on water quality and aquatic
habitat during the construction phase, as well as the success of rehabilitation at disturbed sites is key
to ensuring long term stability and integrity of the riparian and wetland habitats. Once the type,
duration, location and extent of the construction activities associated with the N3 upgrades is planned
in detail, a comprehensive water quality monitoring plan must be developed.
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APPENDIX A – OVERVIEW MAP OF THE STUDY AREA: PARADISE VALLEY TO
KEY RIDGE
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APPENDIX B – SPECIALIST CV’S
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13.

APPENDIX C – DETAILS OF SPECIALIST AND DECLARATION OF INTEREST
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