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Executive Summary

The Msunduzi Municipality (Msunduzi), in partnenghiwith the national Department of
Environmental Affairs and Tourism (DEAT) and the &x#ulu-Natal Department of Agriculture and
Environmental Affairs (DAEA), has commissioned tl&RK Consulting team to produce an
Environmental Management Framework (EMF) for MsuniduThe purpose of this document, the
Draft Status Quo Report, is to describe the basetionditions within Msunduzi. In order to
determine the baseline a number of specialist ssuaiere undertaken. The products of these
specialist studies include:

« Reports detailing the findings of the specialistiyt
- Mapping of baseline information; and

« GIS data.

A brief summary of the specialist reports and keapmare included in the Status Quo Report, while
the various stand alone Specialist Study Reporés iacluded in Appendices 2-10. A brief
description of the outcomes of the various spestiatudies is included below.

Catchment Hydrology

This study assesses the hydrological responsdeafatchment, to development. The indicators of
which are flood peaks, volumes and floodlines. Bu#e time and budget constraints a full flood
assessment could not be carried out. The flooddhygy of the catchment has however been
assessed. 1:100 year recurrence interval floodspesdte determined for catchments with areas
greater than 5kf(47No). Based on the flood peak, average rivepesland estimated channel
profile a 1:100 year flood buffer zone was deriadund the river centerline in order to highlight
areas that would need a more detailed assessmeng gudevelopment approval process. Where
existing accurate floodlines have been determitgdothers) these have been used. In addition to
the modelled flood buffers, it is recommended #raintegrated catchment management process be
undertaken where the cumulative effects of devetlpnon catchment hydrology and the response
of the catchment to development can be assessed. iAtluded should be; an assessment of
measures to manage erosion and sedimentationdehéfication of flood attenuation opportunities
and the education of the relevant stakeholder®gdplain management.

Surface Water

The Msunduzi Catchment was divided into nine sukctoaents and the health, ecological
importance and sensitivity of the surface watewoueses (rivers and streams) within each sub
catchment was determined. The pressures beingeexeri the sub catchments, with regard to
degradation of water quality where identified ardammendations for the management class, and
actions to achieve the management class wheredaayvi

Wetlands

The approximate boundaries of wetland systems mvithé Municipality were mapped based on the
2006 colour aerial imagery and thereafter, seleciéels were ground-truthed to improve the
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confidence of the boundary position. A confidencdfdr was assigned to differentiate between
wetlands, whose location and extent had been eoafirduring ground-truthing, and those that had
not. An additional 20m buffer was assigned to riegoped wetland areas to indicate areas where
further ground-truthing of wetlands should be utalan. In addition to the mapping of wetland
areas, recommendations were made to assist wittefatanagement of wetland resources.

Agriculture

Information generated by the Bioresource Progranuhdéhe DAEA, modelled climate data,
landcover information, and a 20m Digital Terrain déb were used to identify areas of high
agricultural potential within Msunduzi. These higltential areas fall mainly in the western
portions of the Municipality, with small pockets the Bishopstowe and Umlaas Road areas. In
addition to the mapping, recommendations were mbethe management of agricultural
productivity in the Municipality.

Biodiversity

All untransformed land within the municipality wasapped and classified in terms of its
importance to biodiversity conservation. The tasdet biodiversity conservation (determined from
provincial limits set by Ezemvelo KZN Wildlife (EK¥W) and further expert opinions) were
compared to mapped untransformed land to informbibdiversity developments constraints map.
Areas of high biodiversity importance are spreadughout the Municipality, however, as expected,
there are fewer biodiversity resources in urbamstban in rural areas. In addition to the mapping
of biodiversity constraints and opportunities, fpecialist study provided recommendations for the
future management of biodiversity resources witheMunicipality.

Air Quality

Air pollution issues where identified and mapped indorm opportunities and constraints to
development in the municipal area, and specificdélyelopment that would result in atmospheric
emissions. The topography has a significant inflgeon the air quality in Msunduzi, as such a
topographical model was used to identify areasenisgivity within the municipality. From the
sensitivity mapping it is clear that the Pieteri#mirg City centre is the most sensitive to airligpia
issues. This is of concern as the majority of erstfall within this sensitive zone. Based on this
sensitivity the location of both emitting developmhand sensitive receptors (for example hospitals
and schools) can be facilitated. In addition to thepping undertaken as part of the Air Quality
Specialist study, recommendations were made ftlmdumwork to be carried out.

Service Capacity

Based on discussions with relevant local, provinaeiad national authorities, as well as other
stakeholders, the service capacity of the Munidipalas assessed in terms of the location of
existing services (electricity, water supply, satiiin, access roads, waste collection), their dgpac

to meet demand and the need for upgrading and em@inte. The information gathered was
represented spatially to provide an indication dfatvareas would require servicing, or service
upgrades, prior to further development. The assesseonsidered, primarily, the reticulation and
bulk services. The provision of adequate servidesp@rticular water and sanitation) and the
maintenance of existing services have been idedtds key issues by the residents of Msunduzi.
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Socio —Economic Analysis and Planning

The study reviewed existing planning policies atamal, provincial and local levels of planning, as
well as existing socio economic statistics to datee the implications for the EMF. In terms of
national and provincial policies, Pietermaritzbuhgs been identified as a focus area for
development and economic growth. The N3 route heenhidentified as a provincial priority
corridor. This, in turn, will create greater urkeation and economic development pressures on
Msunduzi. The population of the Municipality hasneased significantly (18 %) since 1996 and this
expected to continue. The declaration of the Gitypath the administrative and legislative capifal o
the Province, and the Municipal Demarcation Boardzommendation that the Msunduzi
Municipality become a Metropolitan Municipality, Whave major implications for the city. Based
on the trends identified above, it is anticipatedtithe pressure on land available for development
and the demand for employment opportunities andakdacilities will increase. It is therefore
recommended that areas of environmental conststiould be used to inform the land use
management system (LUMS), and that the type of I[dpugents, the density and other controls
should be further investigated as part of the LUMS.

Cultural Heritage

In order to identify potentially sensitive heritageeas and inform opportunities and constraints to
future development, heritage resources within theumdiuzi Municipal area were mapped from
existing datasets. These findings were then usadfdom the identification and mapping of larger
zones of cultural, architectural, historical andhareological importance, within the Municipality. A
total of 646 heritage resource points and 32 lggiteesource zones, within Msunduzi were
identified and mapped. These heritage resourcesa@reentrated in the Pietermaritzburg Central
Business District (CBD) and surrounding suburbswal as in the Georgetown area of Edendale.
The results of the heritage resource study funteeealed a significant lack of formally recognised
sites depicting traditional African culture and tbry, within Msunduzi. This lack of formally
recognised traditional African sites is a serioap @ the available data, and needs to be higlelight
as an urgent requirement for any future heritageure work undertaken.

Geotechnical

Geotechnical conditions can vary over small distanas such the report concentrated on identifying
areas generally prone to geotechnical constrafntgimmary of the typical geotechnical conditions
related to the major landforms and geological choné encountered within the study area was
provided from desktop analysis of available data @m in-depth study of the geotechnical
conditions for the Pietermaritzburg map sheet 280@&as sourced from the Council for
Geoscience. The Council for Geoscience mapping hemedoes not cover the entire study area, it
does however cover most of the study area subjectdvelopment pressure namely the
Pietermaritzburg area. The diversity of the geatéai conditions in the Msunduzi Municipality
brought about by the geology and geomorphology fioed with the hilly areas surrounding the
Pietermaritzburg CBD) result in a very complex iptay between slope gradient and potentially
unstable transported sediments and soils. To addileis and further inform the location of
development it was recommended that the a detgéedechnical mapping exercise, similar to that
conducted for the Pietermaritzburg map sheet ayethd Council for Geoscience, be initiated to
obtain the same level of detail for the entire Mbum municipal area.
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Institutional

One of the products of the EMF is a Strategic Emnnental Management Plan (SEMP) which will
identify various action plans, for implementationthe Msunduzi Municipality, in order to achieve
the desired state of the environment. An understgndf the relevant institutions and governance
structures involved in environmental managemernigunduzi is critical to ensure that the action
plans are aligned with the existing environmentanagement structures, and that any additional
institutions required for implementing the EMF efigely, are identified.

The report provides an overview of the institutiggmverning the development and implementation
of the EMF and the management of the various aspddhe environment that have been identified
in the specialist studies undertaken, as parte&MF process.

Overview of Ecosystem Goods and Services

The intention of the Ecosystem Goods and Servisesview was to introduce the concept of
Ecosystem Goods and Services Valuation and idethtéfiytypes of goods and services that would be
expected in Msunduzi. The study provided an indieatvaluation using the Benefit Transfer
Method to illustrate the potential value of goodsl aervices and provided recommendations for
further investigations in the future.

To illustrate the limitations of the Benefit TraesMethod two valuations where undertaken using
different case studies. These valuations indicttatithe value of goods and services in Msunduzi
lie between 29 million and 355 million rand. Frohe tlarge disparity between the two valuations it
is clear that further work in Goods and Servicewiat#on will need to be undertaken in order to
better understand the real value of Ecosystem GandsServices within the Municipality. To this
end it is recommended that further valuation wodcuks on improving the understanding of
Ecosystem Goods and Services and developing imdidaésed valuation tools. It is further
recommended that the valuation work should focugasslands and wetlands as they have been
identified as the most significant habitats.

Conclusion and Way Forward

The Status Quo Report provides a good indicatiothefstatus quo conditions within the municipal
area. The next phase, which incorporates aspedsStfategic Environmental Assessment (SEA),
will build on these findings and focus on a cordatéd map of development constraints. The SEA
will also identify development trends and pressunes use these to identify any potential conflicts.
Based on the existing environmental policy andllegaolicy limits, a “Draft Desired State of the
Environment” will be developed. Recommendationshonw the EMF may be used in future to
inform development planning tools like the SDF &S, will be provided.
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Msunduzi Environmental Management Framework

FINAL STATUS QUO REPORT

1 Introduction

The Msunduzi Municipality (Msunduzi) in partnership with the national Department
Environmental Affairs and Tourism (DEAT) and the Kwaid-Natal Department of Agriculture ai
Environmental Affairs (DAEA), has recognised tin orderto support sustainable social, econo
and environmental development within the Municiyalthe adoptionand implementation of
appropriate policy to inform development planningd aapproval is required. A comprehens
environmental policy framework will allow systen@attonservation planning and managemer
environmental resource ysehile safeguardir important components and viable represent:
samples of the natural environmer To address these requirements, the preparationna
Environmental Management Framework (EMF) is progd®e the Msunduzi municipal area.
August 2007 SRK Consultingpouth Africa (Pty) Ltd. (SRK) was appdéed to prepare the Msundt
EMF, to include a Strategic Environmental AssessmenAJSB Municipal Open Space Systt
(MOSYS), a Strategic Environmental Management PEfMP and a Spatial Decision Support Ti
(SDST)

Status Quo Phase
2.1 Purpose of the Status Quo

The Status Quo phase of the projecthat componenivhere the baseline conditic, at the time of
the study, within the Mnicipality are reporte upon. During the Inception PhaseProject Steering
Committeg(PSC) was formed arPSCmeetings were held on the 23 August 2007, 30 Oct2b@7
and 13 February 2008 in order to discuss and §iaalie Inception Repi. The Inception Repo
details the approach to the project @he scope of work for the varioupegialist studies to k
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2.2

3.2

undertaken as part of this Phase, the Status QasePMio further inform the approach to the project,
a Planning Workshop was convened on 19 Septemifit. Bepresentatives from a broad range of
stakeholder groups including national, provinciahdalocal government, academics, non-
governmental organisations and local conservangie® invited to identify key environmental
issues, goals and priorities affecting Msunduzie Tiroposed project methodology, including
information sources, scale of mapping and stakemadnsultation, was discussed.

The input provided during these meetings as distlabove, determined the scope of work for the
various specialist studies and provided the bgsis wvhich the Status Quo Phase of the project was
undertaken.

Purpose of this Report

The Status Quo Report is informed by the varioeisist studies that where conducted as part of
this phase of the project. It provides a baseliegcdption of the environment within Msunduzi. The
report includes the following:

- Background to the Msunduzi EMF project;
« Details of the approach taken in determining theebae conditions within the Municipality;
« An overview of the legislation that will impact ¢ime preparation of the Msunduzi EMF;

« An outline of the Specialist Studies undertakemtiude any assumptions and limitations, key
findings and recommendations; and

- A way forward for the SEA phase of the EMF.

Approach
Status Quo Objectives

The objective of the Status Quo phase of the prdgedo determine the existing situation and
provide a spatial representation of the Municigaienvironment. This information will then enable
the project team to make informed strategic reconttagons for environmental management within
the Municipality.

Project Program

The Inception phase of the project was undertakem fAugust 2007 to February 2008. The Status
Quo phase then followed from March 2008 until Jap@809. The SEA phase is underway and will
be followed by the MOSS, SEMP and EMF that will wmedertaken in parallel. For more detailed
information regarding the project program refethie Final Inception Report.

It is acknowledged that the schedule detailed ab®vet in accordance with what was originally
envisaged for the project, however, this has baggely as result of the scarcity of readily avdiab
data which resulted in the specialist studies kamger than originally planned.

Legal Overview

As part of the Status Quo Phase of the projectvanvew of the applicable legislation was required.
The legal overview was included as part of the ymslof institutions governing Environmental
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Management. The overview details the overarchimgrenmental legislation being used to guide
the EMF process, content and structure. This iregud

« The Republic of South Africa Constitution Act 11D1®83 (The Constitution), specifically the
Bill of Rights that provides for the protection tife environment and the right of every South
African to a healthy environment;

« The National Environmental Management Act, No. 16f7 1998 (NEMA) that provides
principles and guidelines to be considered in emvirental planning and development and
cooperative environmental governance;

« The NEMA Environmental Impact Assessment (EIA) Ratons, specifically Part 1 of Chapter
8 (General Matters) that governs the initiatiornpdation and adoption of EMFs; and

« The Environment Conservation Act, No. 73 of 198Z £ which has largely been superseded
by the NEMA EIA regulations, but that remains iraq@# as complimentary to NEMA EIA
regulations, to address issues such as waste nraeage

In addition to the overarching legislation an ovew of all legislation applicable to the various
specialist studies has also been provided. The @hepsive overview of legislation is provided in
the Institutional Status Quo Report included at équtix 1.

Literature Review

As part of the Inception and Status Quo Phase @fptioject an extensive literature review was
undertaken. This included reports and data produlethg previous work. Table 1 provides a
summary table of all reports obtained and revieaggart of the EMF thus far. It is critical to note
however, that during the remainder of the projéds ianticipated that this list will be added to,
therefore this table should not be considered final

Table 1:  Literature resources used during the Incep  tion and Status Quo phases of
the EMF
Name Author Date Source Comments
Strategic Environmental .| Guy Nicholson 21-Jan- | Guy Nicholson Will inform much of the Situational
Assessment of the Mkhondeni Consultin 08 Consultin Analysis Reportin
Stream Catchment Area 9 9 Y P 9
Ekurhuleni Municipality Final Africon and Ekuhuleni Informed the methodology and
X ; 2004 S
EMF Report Environomics Municipality approach
Informed the service capacity
Udidi specialist study and socio-
Msunduzi Spatial Development Development 2008 Msunduzi economic and planning review. It
Framework p Municipality will continue to inform the
Consultants h e -
identification of opportunities and
constraints
Strategic .
. ) Ekuhuleni Informed the methodology for the
?
Gauteng Open Space Project Eg::/lljrts)nmental ’ Municipality development of the draft MOSS
A short term Response to
Flooding in the Msunduzi .
Catchment Vol 1 Disaster INR - Duncan Mar-97 Msu_ndu2| Informed the Floodline assessment
- Hay Environmental
Management and Sustainable
Development Strategy
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Name Author Date Source Comments
A short term Response to
Flooding in the Msunduzi .
Catchment Vol 3 Regulating :_’i\laR - Duncan Mar-97 '\EA:\l/Ji?gr:Jrfwlental Informed the Floodline assessment
Settlement and other Y
development on floodplains
A short term Response to
Flooding in the Msunduzi
Catchment Vol 5 A long Terms | INR - Duncan Msunduzi .
Strategy for sustainable Hay Mar-97 Environmental Informed the Floodline assessment
development of the Msunduzi
River Catchment
Msunduzi:
Msunduzi Municipality Land Corpora_alte Msunduzi Cgmments toa large extent are
Audit Strate.glc Aug-04 Environmental missing but yvlll be very useful in
Planning the preparation of the MOSS
Business Unit
Draft Darvill Bird Sanctuary Msunduzi Will assist with th_e Blo_dlversny
? Nov-03 ) Assessment but is limited to a very
Management Plan Environmental specific area
Focuses on how homeowners
Ashburton TLC Landscaping Jo-Anne Hilliar & Msunduzi 2:32%?52:3?%”?;35 21(::3:::

: 5 .
recommendations and Murray ’ Environmental Not entirely relevant to the EMF but
proposals Macaulay )

may be useful in terms of
recommendations and action plans
The woody plant communities Integrated . Will assist with the Biodiversity
of Ashburton and their Environmental Msunduzi e
- . ? ) Assessment but is limited to a very
associated environmental Assessment Environmental specific area
determinants Services P
Good background overview of the
study area, particularly cultural
Greater PMB reconstruction Msunduzi heritage information. Study is an
project - Draft Environmental INR - J Mander Feb-95 Environmental overview and does not included
Component detailed spatial information but
does provide valuable background
to the study area.
Ot Pty orubic open | [MOUIE0 [ | ey eoreen ut vl ve ofgrea
Space in Urban Areas of KZN Serviceg 9 Environmental the MOSS P
Lack of date poses a problem but
Msunduzi Local Development Msunduzi the report provides valuable
? ? ) background information regarding
Plan Environmental . 9
the study area. Information again is
not mapped but rather described.
State-of-Rivers Report: UMgeni |, pesearch Water Research
River and neighbouring rivers Commission 2002 Commission
and streams.
State of Rivers within the
Msundauzi Catchment Umaeni Water Feb-03 Msunduzi Information used in the assessment
Management Forum Area of 9 Environmental of surface water resources
Interest
State of Rivers Report: Umgeni Multiole JUNn-05 Msunduzi Information used in the assessment
River P Environmental of surface water resources
Integrating Catchments into
Spatial Planning in uMhlathuze
Municipality. Phase 1: Natural Multiple - INR 3-Jun uMhlathuze

Areas |dentification, Mapping
and Functionality Assessment

eman

376998_FinalSQR_June09

June 2009




SRK Consulting

Msunduzi EMF — Draft Status Quo Report Page 5
Name Author Date Source Comments
Msunduzi Valuation Role Msunduzi 2008 Msu_ndu2| Format of concern as it isn't linked
Environmental to the cadastral base
Msunduzi Will assist with the Biodiversity
Species Lists Msunduzi ? . Assessment but is limited to very
Environmental o
specific areas
The Freshwater
Consulting
South African Scoring System Group/ :
(SASS) Data Interpretation Dallas HF 2007 Freshwater g_seec: Eégﬁhdevslqgmfntt (Z; the
Guidelines Research Unit. v specialist study
UCT.

. Used in the development of the
Rivers Database DWAF 2007 DWAF River Health specialist study
Sot_Jth Afrlcan Water Quality DWAE 1996 DWAE U_sed in the devek_)p_ment of the
Guidelines River Health specialist study
Biomonitoring for effective égg:tlgtem
management of wastewater Dickens CWS Y Used in the development of the

- 1998 Health and ; T
discharges and the health of and Graham PM Management (1 River Health specialist study
the river environment 199-217)

The South African Scoring African Journal
System (SASS) version 5 Dickens CWS 2002 of Aquatic Used in the development of the
Rapid Bioassessment Method | and Graham PM Sciences (27: 1- | River Health specialist study
for Rivers 10)
Ethekwini Municipality State of eThekwini Used in the development of the
Rivers Report Graham PM 2007 Municipality River Health specialist study

. . Kleynhans CJ June Used in the development of the
Resource Quality Studies pers comm 2008 DWAF River Health specialist study
Resource Directed Measures .
for Protection of Water Kleynhans cJ 1999 DWAF U_sed in the develqpment of the

and Hill L River Health specialist study
Resources
Modelling the impacts of land Lumsden TG
cover and land management Jewitt GPW énd 2003 Water Research | Used in the development of the
practices on stream flow Commission River Health specialist study
. Schulze RE

reduction
The Vegetation of South ggfﬁgﬁ;gﬁc 2006 Strelitzia 19 Used in the development of the
Africa, Lesotho and Swaziland eds SANBI River Health specialist study
lliness, with particular focus on _
Schistosomiasis, associated Unpubllsh_ed
with recreational use of water Oliver KL 2006 MSc Thesis. Used in the development of the
by canoeists in the Msunduzi, o CEAD, UKZN. River Health specialist study
Mngeni Rivers in KwaZulu-
Natal
Conservation planning and Conservation

St ’ : Biology, 18 Used in the development of the
biodiversity: Assembling the Pressey RL 2004 ) . S
best data for the job. (6),1677-1681. River Health specialist study
ggr?ézrt\)/iiii mle:r:]:;lr? t?r Rivers-Moore N Submitted to the

planning: Pl In journal of Used in the development of the
Towards protecting freshwater | Goodman P and . S

S g Press Freshwater River Health specialist study
biodiversity in KwaZulu-Natal, Nel J Biolo
South Africa 4
A Complete Guide to the Struik .

Freshwater Fishes of Southern | Skelton PH 2001 Publishers, U_sed in the develqpment of the
i River Health specialist study

Africa. Cape Town

Wet-Health: A technique for D.M.Macfarlane 2006 5 Used in the mapping of wetland

rapidly assessing wetland

W.N Ellery

areas
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Name Author Date Source Comments
health. D.Walters
V.Koopman P.
Goodman C.
Goge
WET-Ecoservices: A technique “Dﬂécrh}\(,vc?izke’ AG I'_C' WET-
for rapidly assessing e Used in the mapping of wetland
- . Batchelor, D.S. 2007 Management
ecosystem services supplied . Seri areas
by wetlands Llnd'ley N.B. eries
Collins
A practical field procedure for . .
identification and delineation of | DWAF 2005 DWAF ;Jrsfaim the mapping of wetland
wetland and riparian areas
Delineation of Wetland and Used in the mapping of wetland
Riparian Areas DWAF 2006 DWAF areas
Marine Reserve Design Using Ball, I. R. and htto://Awww.ud.ed Informed the used of MARXAN
Spatially Explicit Annealing, a Possingham, H. | 2000 u efu /marxa.m(/]. (V1.8.2) as part of the conservation
Manual P. ' planning for Msunduzi
R.M Cowling, .
A.T Lombard, -IE—i:)rliZt)r/Ial
l\G/IIRHO ué’;tl’e Research Unit
A conservation assessmentof | T Woif R é;ms- Re_port NO' 43, - . L
. ) ; o University of Informed the biodiversity specialist
the Sub-tropical Thicket Castley 2003 Port Elizabeth stud
Biome. A.T.Knight, South Africa. ' y
é'm\g?gr’ce Available from
A.F.Boshoff, Et;[;//cpu.uwc.a
S.L.Wilson, o
. . Informed review of environmental
E\Pr\i/é;cmmental law in South J.Glazewski, 2000 Butterworths legislation, all be it somewhat
outdated.
Unpublished
Non Marine Biodiversity Goodman. P 2006 Si?)%?\:térsit Informed the biodiversity specialist
targets for KwaZulu-Natal T Division KéN study
Wildlife
. - Unpublished
A GIS Based Habitat Suitability \ . - . .
Analysis of the Oribi Antelope | Hill A.D. 2008 m;f/t;’;tthoefs's’ L_Qfﬂmed the biodiversity specialist
in KwaZulu-Natal KwaZqu}/NataI y
Systematic conservation Margules CR, 2000 Nature. 405: Informed the biodiversity specialist
planning Pressey RL 243-53 study
Conservation targets and Natural Areas — . L
information needs for regional Noss, R. 2004 Journal 24(3): Isrj[Lc(ermed the biodiversity specialist
conservation planning 223-231 y
Improving the legislative .
2 . Cape Town:
approach fo blodlversny Patters_on, S. EnAct Informed the biodiversity specialist
conservation and sustainable and Winstanley, | 2003 International stud
management of natural T. 88 ' y
resources in South Africa P
Pierce, S.M.,
Systematic conservation Cowling, R.M., Biological
planning products for land-use | Knight, A.T., 2005 Consgervation Informed the biodiversity specialist
planning: Interpretation for Lombard, A.T., (125): 441-458 study
implementation. Rouget, M. and ’ ’
Wolf, T.
In: S. Ferson
Mathematical methods for Possingham, H. and M. Burgman - . L
identifying representative P.,Balll. R. 2000 (eds) ISr;lcharmed the biodiversity specialist
reserve networks Andelman S. Quantitative y

methods for
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Name Author Date Source Comments

conservation

biology.

Springer-Verlag,

New York, pp.

291-305
Formulating conservation Pressev. R.L
targets for biodiversity pattern ey, KLy Informed the biodiversity specialist

: Cowling, R.M. 2003

and process in the Cape and Rouget. M study
Floristic Region get, M.

NSW

Department of

Environment

Pressey R.L., an(\j”
C-Plan conservation planning Watts, M., 2005 Conservation Informed the biodiversity specialist
software. User manual FBaldge:, #/I htto://www.ud.ed study
arrett, 1. u.au/~ugmwatts/

cplan.html
Biodiversity priority areas in
Cape Agulhas Municipality:
Supporting land-use decision SANBI 2006 SANBI Informed the biodiversity specialist
making in threatened study
ecosystems and special
habitats
Sustaining life on Earth: How Secretariat of Secretariat of
the Convention on Biological the Convention 2000 the Convention Informed the biodiversity specialist
Diversity promotes nature and | on Biological on Biological study
human well-being. Diversity Diversity

Durrell Institute

of Conservation

and Ecology,
Conservation Land-Use Zoning Smith. R.J 2004 Canterbury, UK Informed the biodiversity specialist
(CLUZ) software T http://www.mosa | study

ic-

conservation.org

[cluz
The 2007 National Framework Government . . -
for Air Quality Management in DEAT 2007 Gazette Isntflj)(;med the Air Quality Specialist
the Republic of South Africa 30284:3-101 y
Development and Journal of
Implementation of Strategic Environmental . . L
Frameworks for Air Quality Elsom, D 1999 Planning and g&;mEd the Air Quality Specialist
Management in the UK and the Management, y
European Community 42(1): 103-121

Atmospheric . . .
Urban Air Quality Fenger, J 1999 Environment, ISnJSJmEd the Air Quality Specialist

33: 4877-4900. y
Atmosphenc Pollutlon_: History, Jacobson, M 2002 Ca_mbrlc_ige Informed the Air Quality Specialist
Science, and Regulation University Press | Study
Air Pollution and Health in McGranahan, G 2003 Eﬁ:)tl?(f;?gns Ltd Informed the Air Quality Specialist
Rapidly Developing Countries and Murray, F L ' | Study

ondon
unpublished
. . MSc thesis,

Real-time analysis of Department of
gtmt_)sphenc_pollutlon and its Simpson, A.J 1995 Geography, Informed the Air Quality Specialist
implications in University of Study
Pietermaritzburg y

Natal,

Pietermaritzburg
Air pollution over - South African ; ; i
Pietermaritzburg during the Simpson, A.J. 1996 Journal of Informed the Air Quality Specialist

passage of cold fronts

and McGee 0.S

Science, 92 (1),

Study
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Name Author Date Source Comments
45-46
Analysis of the fumigation South African
eﬁec)t/s of oIIutants%ver Simpson, A.J. 1996 Geographical Informed the Air Quality Specialist
. P and McGee, O.S Journal, 78(1), Study
Pietermaritzburg
41-46.
AQA/AQMP Project: National . . L
Norms and Standards for an Sivertsen, B 2007 gﬁémw the Air Quality Specialist
Air Quality Management Plan. y
Proceedings of the May 2007 Department of Department of . . -
Air Quality Monitoring Plan Health, 2007 Health, Isntflfj)(;med the Air Quality Specialist
Seminar and Mini Workshops eThekwini eThekwini y
Chapter 6: The
Urban
. . Syndrome. 2nd . . o
Ealrltht'undtergllet?el EErom Air Turco, R P 2002 Edition. Oxford ISntfo(;med the Air Quality Specialist
ollution to Global Change University udy
Press, USA.
Towards an inversion Tyson, P.D., South African
; .. | Preston-Whyte, Geographical Informed the Air Quality Specialist
climatology of Southern Africa: RA. and Diab 1976 Journal, 58 (2) Study
Part I, surface inversions RD 151-163
T PD Journal of
Large-scale recirculation of air yson, .0, Applied Informed the Air Quality Specialist
: Garstang, M., 1996
over southern Africa and Swap, R Meteorology, 35 | Study
' (12), 2218-2236
Transport and recirculation of Journal of the
aerosols off southern Africa- Tyson, P.D.and | ;gqq Atmospheric Informed the Air Quality Specialist
macroscale plume D‘Abreton, P.C. Environment, 32 | Study
structure, (9), 1511-1524
Oxford
The Weather and Climate of Tyson, P.D. and University . . .
Southern Africa, Second Preston-Whyte, | 2000 Press, Cape ISntfl:)(;med the Air Quality Specialist
Edition R.A. Town, South y
Africa
http://lwww.euro.
- . World Health who.int/eprise/m | Informed the Air Quality Specialist
Air Quality and Health Organisation 2007 ain/WHO/Progs/ | Study
AlQ/Home
Spatial Development
Framework Review. Draft lyer Rothaug Sep 20 | Msunduzi Informed the Service Capacity
Conceptual Framework Report Collaborative Cc | 07 Municipalit Specialist Stud
Greater Edendale - Imbali pailty P y
ABM
Edendale SDF Traffic and . . .
Transport Status Quo lliso Consulting ? Msunc_iuz[ Informe_d the Service Capacity
Municipality Specialist Study
Assessment
Edendale/ Nothdale @gpl’qgt\évazgnd Aug Msunduzi Informed the Service Capacity
Transportation Corridor Study Collaborative Cc 2007 Municipality Specialist Study
The Service Capacity Review
undertaken as part of the Emanzini 2007 Msunduzi Informed the Service Capacity
review of the Msunduzi Engineers Municipality Specialist Study
Municipality SDF
Development of a Msunduzi
Transportation Plan — Phase 1 . Municipality: . .
— Status Quo Review and é:'ﬁgg erin ? Roads and Isnf(;::r?a?gttg?uiervwe Capacity
Phase 2 — Development 9 9 Drainage P y
Framework for Msunduzi Section
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Name Author Date Source Comments

mtssnril:;('j '\.glér\],g'garlgfri Plan Msunduzi 2008- Msunduzi Informed the Service Capacity

(IDF% P Municipality 2012 Municipality Specialist Study

Census 2001 data. Statistics South 2001 Informed the Service Capacity
Africa Specialist Study

Infrastructure Barometer Development Development Informed the Service Capacity
Bank of South 2006 Bank of South L

Report ; - Specialist Study
Africa Africa

State of Human Settlement CSIR 1999 CSIR Informed the Service Capacity

Report Specialist Study

uMgungundlovu Integrated . . Informed the Service Capacity

Waste Management Plan SRK Consulting | 2004 SRK Consulting Specialist Study

Report on the Archaeological,

Cultural and Historical

Resources within the Proposed Natal M > Natal M Informed the Cultural Heritage

Pietermaritzburg Metropolitan atal Museum, ) atal Museum, Specialist Study

Area.

The Buildings of Brian Ba;set Msunduzi Informed the Cultural Heritage
Msunduzi 1986

Pietermaritzburg Municipality Municipality Specialist Study

In addition to these

reports numerous data setsendtgained. It is important to note that whilesthi
list provides all data sets used to inform the jrtice and Status Quo Phase of the project it &lyik

that this list will be added to in the remainingaphs of the project.

Table 2:
EMF

Data resources used during the Inception a

nd Status Quo Phase of the

Name

Author

Date

Source

Comments

Msunduzi Municipal GIS data

Various

Msunduzi GIS
office

The lack of meta data associated
with this data set limited it's use,
however the aerial photography
provided was extensively used in
the preparation of specialist
studies.

Msunduzi SDF Informants

Msunduzi
Municipality

Again the lack of meta data was
a limiting factor but the land use
data provided was used
extensively in numerous
specialist studies

Msunduzi SDF

udidi

2009

Msunduzi
Municipality /
udidi

The SDF was used in the
identification of development
trends in the Planning Report.

South African National Land
Cover Database

CSIR

2000

CSIR

This land cover layer was
extensively used in the Rivers,
Hydrology and Biodiversity study

Umgeni Water Database

Umgeni Water

2008

Umgeni Water

The database was used to inform
the determination of the current
ecological status of surface water
resources and the location of
water reticulation and bulk supply

Bioresource Unit Mapping

Natural
Resources
Section of the
DAEA

DAEA

The dataset was used to inform
the identification of high priority
agricultural land
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Name Author Date Source Comments
KwaZulu-Natal Vegetation E;err_welo KZN Informed mapping of Biodiversity
Ezemvelo KZN 21. Sep | Wildlife ; .
Map. Ver.2 o . Attributes for the Msunduzi
Wildlife 2006 Conservation PV
- Municipality
Planning
Surveyor 5 PMB Maps and . .
10m contours General : laminating From the topographical map grip
Rainfall Statistics for Design . Used in the modelling undertaken
Flood Estimation in South JC Smithers and ? UKZN as part of the Hydrology
- RE Schulze .
Africa Specialist Study
Land tvoes of the map 2930 ;i?yeTysp;ﬁ Memoirs agric. Used in the modelling undertaken
yp P Y 2001 nat. Resour. S. as part of the Hydrology

Durban

Institute for Soil,
Climate & Water

Afr. No. 17.

Specialist Study
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6.1

6.1.1

6.1.2

6.1.3

Specialist Studies

The Status Quo Assessment aims to determine thaifmsenvironmental conditions within the
Msunduzi municipal area. In order to determine ltlgeline, a number of specialist studies were
undertaken. For each respective study a reporilidgtdhe study findings, mapping of baseline
information and GIS data was developed. A brief mamy of the specialist reports and key maps
have been included in this report. In addition, endetail is provided in the various stand alone
Specialist Study Reports that have been includépjpendices 1-12.

Catchment Hydrology

This was initially planned to be a floodline studbyt has been revised to a catchment hydrology
report, as this has more relevance to this stagheoEMF. Furthermore as the time and budget
constraints limited a detailed assessment of abdlines in the Msunduzi. Due to increasing
urbanisation catchment management is becomingaaitrgly difficult. All development impacts on
catchment runoff patterns, which then impact omesurand future development downstream.

Objectives

The objectives of the study were firstly to deterenil:100 year recurrence interval flood peaks for
all rivers, with a catchment area greater than 5 kwithin the uMsunduzi catchment. The second
objective was to create a flood buffer zone adjatethe watercourses that could be used to identif
areas that would need a more detailed assessment.

Methodology

The study was undertaken in terms of the followmgthodology:
- Delineation of the study area into sub-catchmeritls an average area of 5 km

- Determination of catchment parameters relatingytfrdlogy and the compilation of a catchment
runoff simulation model;

- Estimation of 1:100 year recurrence interval rumpaféks;

« Identification of an indicative flood zone arouine tmain rivers;
< Sourcing and mapping of existing floodlines, whavailable;

« Review of the legislation pertaining to water; and

« Assessment/review of the broader issues relatingatohment management in the context of
surface water management.

Results

The municipal boundary and the Msunduzi catchmenintary are very similar. This implies that

activities in the Municipality will all have somerin of influence on the rivers up to the outflow

point. Any changes in the land use, without miigatof runoff, will therefore result in increased

flow peaks which would impact mainly on the densahpanised lower reaches in the eastern
portions of the Municipality. This is evidencedttme 1995 and other more recent flood events.
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The uMsunduzi catchment can be divided into thtearsrainfall areas, with 180mm, 220mm and
260mm adopted as the 1:100 year 24hour rainfalktierrespective zones. The flood zones have
been mapped and are shown on the attached Figumnen2any of the smaller tributaries, the 32m
buffer referred to in NEMA will govern, as this ke more conservative and will trigger a more
accurate flood impact assessment

6.1.4 Recommendations

In terms of catchment management the following mroendations have been made:

« The development planning for the Municipality shbuhcorporate an integrated catchment
management process where the accumulative effédsvelopment on catchment hydrology
can be assessed. This will require the developofesm integrated catchment simulation model,
which can be used to model the proposed developsoemarios. The type of model should be
carefully selected, as the storm runoff, as wellaaserage monthly runoff will need to be
simulated. The model should also be able to siteutang term runoff with the assessment of
the effect of the impact on base flows, being tei$;

- Flow gauging locations should be identified andyatessary constructed, and the monitoring of
stream flow should be initiated. It is recommendeat some continuous monitoring stations
should be included;

« A more accurate delineation of the 1:2, 1:5, 1160 and 1:100 year “planning floodlines”
should be determined for the Municipality. Thislwéquire a more detailed survey of the flood
plains and measurements of all relevant river angssiructures. Where possible, the assessment
of velocities and flood depths in the watercouraed flood plains should be determined. This
will be relevant to flood risk assessment and Ww#l required for the disaster management
planning requirements;

« The catchments of critical flood impact areas stidoé assessed to determine what flood
mitigation measures need to be implemented and;

« The catchment hydrology aspects and the surfacerwastources assessment are mutually
dependant and these two aspects should be linked.
6.2 Surface Water Resources
6.2.1 Objectives
The key objective of the Surface Water specialigtiy was to determine the health, ecological

importance and sensitivity of the surface wateoueses (rivers and streams) in the area and igentif
pressures being exerted on them, to inform devedopiplanning.

6.2.2 Methodology

In order to determine the health, ecological imgace and sensitivity of the surface water resources
the following steps where undertaken:

« The Municipality was divided into 9 sub-catchmerdpresenting similar ecological conditions
and the present ecological status (PES) for edsitaichment was assessed,;
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« Recent and historical water quality data was assefegyether with current land use patterns, to
identify drivers and pressures that would accoontlfe state of the rivers and streams within
each sub-catchment;

- Potential management classes for the various stehvoants were suggested,;

« Ecological specifications or benchmarks (Ecospestsgre set for each of the sub-catchments;
and

« Management actions to achieve the Ecospec’s wegesied.

6.2.3 Results
The water quality in the uMsunduzi catchment vasiggificantly. The system is fairly healthy in its
upper reaches but surface water quality declings passes through the City of Pietermaritzburg.
The City leaves a large “imprint” on the conditiohthe surface water resources in the catchment in
general, but some sub-catchments are more affdwd@dothers. Figure 3 provides a summary of the
present ecological state of rivers and streamsmiétsunduzi.
A number of sub-catchments are in an unacceptaie and pose long-term risks and pressures on
the larger river network. The state of these subkeaents will need to be improved through the
implementation of management actions suggestedyuré-3 below. The target management classes
for the uMsunduzi River are summarised in Figure 4.

6.2.4 Recommendations
The description, Ecological Importance and Sensiti(ElS), state, target management class and
recommendations to achieve the target managemasd ere provided in Table 3 below for each
sub-catchment.
Table 3: Table of sub-catchment description, EIS, s tate, target management class

and management priorities.
Sub-catchment
— EIS State Manalgement Management priorities

No. Description class

1 |The uMsunduzi catchment Moderate|Fair Good Reduce livestock pressure, improve
above Henley dam sanitation systems, institute waste removal

services, implement stormwater management
in future construction, employ ecological
sensitive agric techniques in riparian areas,
begin wetland rehabilitation.

2 |The uMsunduzi River between| Low Poor Fair Reduce livestock pressure, revamp sanitation
Henley Dam outflow and the system, improve waste removal services,
Edendale weir incorporate stormwater management features

in future construction and employ ecological
sensitive agric techniques in riparian areas
and wetland and riparian zone rehabilitation.

3 |North of the uMsunduzi River |Low Good Good Reduce livestock pressure, improve
from Henley Dam to Ashdown sanitation system, waste removal services
and up to Sweetwaters and stormwater management in future

construction, alien plant removal and wetland
rehabilitation.

4 |South of the uMsunduzi from | Low Seriously |Fair Alien invasive plant removal management
Henley to Plessislaer and up Modified plan, revamp and expand sanitation
through Edendale infrastructure, improve waste removal,
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Sub-catchment

— EIS State Mana:gement Management priorities
No. Description class
rehabilitate wetlands and riparian zone,
incorporate and implement stormwater
management plan for new and existing
developments and roadworks
5 |Pietermaritzburg central Low Seriously |Fair Improve stormwater run-off management
uMsunduzi River from Modified (new bylaws/policies or alternate dispersal
Edendale weir down to the system e.g. French drains), revamp sanitation
city refuse dump. and stormwater systems and rehabilitate
wetlands and riparian zone.
6 |Pietermaritzburg North of the | Moderate|Seriously |Fair Revamp stormwater and sanitation systems,
uMsunduzi from Hilton to Modified rehabilitate riparian zones
Chase valley
7 |South of the uMsunduzi from | Moderate|Natural Good Ensure proper management and mitigation
Mkondeni to Lynnfield Park measures for new developments, especially
in terms of stormwater and sanitation
systems. Maintenance and inspection of
current infrustructure and investigation of
possibly illegal abstractions and mitigation of
mining run-off.
8 |Lower Pietermaritzburg from | Moderate|Seriously |Fair Incorporate mitigation measures such as
the city dump to downstream Modified French drains etc. into the stormwater
of Darvill Water Works system, revamp sanitation system and
including Northdale and improve waste removal and investigate and
Hayfields implement appropriate strategies for industrial
pollution sources. Rehabilitate wetlands and
riparian zones
9 |Downstream of Low Good Good Rehabilitate wetlands and riparian zone
Pietermaritzburg from Darvill
Water Works to the
confluence with the Umgeni
River
6.3 Wetlands
6.3.1 Objectives
The objective of the Wetland specialist study wadsdentify and map wetland areas within the
Municipality to inform development planning.
6.3.2 Methodology

The identification and mapping of wetlands withinsiwhiduzi was achieved by capturing the
approximate boundaries of wetland systems in Gé& frcolour aerial imagery (August 2006) as
supplied by Msunduzi. Thereafter, key areas weoeirgd-truthed to ensure that wetland areas had

been appropriately identified. Ground truthed aieelsided the following:

« Edendale;
« Mkondeni;
« Vulindlela;
« Montrose; and

« Ferncliff areas.
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6.3.3

6.3.4

6.4
6.4.1

6.4.2

To differentiate between wetland areas that had lggeund-truthed and those that had not, a
confidence buffer was assigned. The size of thdidamce buffer was determined by the level of
ground-truthing that was undertaken for each wdtkystem.

Results

A wetlands development constraints map, includefigisre 5, was developed. The map provides an
indication of high development constraint areasppea wetland areas, open water and confidence
buffers as discussed above) in red. In additiorarieas indicated in red, areas with potential
development constraints are identified in orangeest include areas within 20 meters of high
development constraint (red areas) that are sessifiue to their proximity to identified sensitive
features i.e. rivers and potential wetland habitat.

Recommendations

Areas of high development constraint (areas dertedda red on Figure 5) should be considered
no-go areas and wetland delineation and wetlandtifumality assessments should be undertaken
prior to any development within these areas. Piwodevelopment within areas of development

constraint (areas represented in orange on FigyriBher investigation should be undertaken to

determine whether wetlands exist on-site and, tif whether any proposed development may impact
on wetlands in close proximity. No wetland habitatsre been identified for the areas with no

development constraint. However, due to the végiahture of wetlands, it may still be possible for

a wetland to occur in a no constraint zone. Theegfdevelopers should identify any areas with a
visibly high water table for further investigatioprior to development. Developments should also
be planned with off-site impacts (including any daiveam wetlands) in mind.

The Wetland specialist study focused primarily be tmapping of wetlands within Msunduzi in
order to flag areas which should be assessed fwiglevelopment. While this provides useful
baseline information, the following activities cdwdd significantly to the management of wetlands
in the Municipality:

« Inclusion of significant wetlands in the MOSS syste

- Implementing a system to capture and update thigahl@wetlands coverage;
- Assessment of the health of wetlands to informriutstatus Quo reports; and.
« Undertaking an assessment of wetland benefits W§ietgEcoservices

Agriculture
Objectives

The objective of the Agricultural specialist stuatgis to consider current agricultural activities and
number of factors that impact on agricultural ptitdrio identify areas that should be reserved for
agricultural purposes.

Methodology

In undertaking the assessment of the agricultesburces, existing information, which is largely
modelled data, was used. These data sets include:

- Information generated by the Bioresource Programitiee DAEA;
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6.4.3

6.4.4

« 2001 modelled climate data, and landcover infolonatand

« Land use undertaken by INR from colour aerial inmgg@ugust 2006) supplied by Msunduzi.

Key factors that impact on agricultural potentieg alimate, slope and soil characteristics. Exgstin
land use as well as evidence of previous cultivati@as also investigated with the assumption that
most high potential land has already been culttvatesome point. Therefore, to model areas of high
agricultural potential the following steps were artdken:

- Land potential information of the Bioresource Peosgme was mapped;
« Slope analysis was undertaken using a 20m Digéalain Model (DTM) data; and

« Areas currently under crop production were ideadifusing the 2001 CSIR land use data, while
areas previously cultivated where digitised fromaghotographs.

Those areas categorised as having good or higmtadtevere retained, while those said to have
moderate to very restricted potential were seteafsid non agricultural development. Any areas with
slopes >12% were also set aside for non agricultaral use. This is based on the fact that only
slopes less than or equal to 12% can be used farahorop production.

Results

Those areas that have high or good potential, sltgss than or equal to 12%, and have been or are
being cultivated are shown in red on Figure 6. Eragas fall mainly in the western portions of the
Municipality, with small pockets in the Bishopstowad Umlaas Road areas. Areas of cultivation
and forestry on slopes >12% were not identifiethads to be reserved for agricultural purposes and
were indicated as suitable for non agriculturaledepment.

Flat areas{ 12%) categorised by the Bioresource Programmeasdngood or high potential, with
no evidence of previous cultivation, are shownrange. This indicates that further investigation is
required as to the agricultural potential of theaarShould the site prove to have high agricultural
potential during site specific investigations theansformation to other land uses should not be
permitted. These areas exist throughout the Mualitypbut are notably absent in the eastern parts
of the Municipality. Areas where other forms of danse can be permitted are indicated in green.
These include areas where agricultural potentialoisparticularly high. The map also shows the
densely settled urban areas taken from the CSIH lase data which are not available for
agricultural production (See Figure 6).

Recommendations

Beyond the recommendations above, with regarddgtbtection of agricultural land, the following
recommendations are provided:

« Reserve high potential land for agricultural pugsby:
— Ensuring the strategic development framework prodakes into account areas of high
agricultural productivity;
— Subdivision of land into parcels that are not \éatolr agricultural production is prevented;
and
— Legislation related to development and transforomatif agricultural land is enforced.
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6.5
6.5.1

6.5.2

6.5.3

- Maintain the potential of the agricultural land it the Municipality to prevent forms of land
degradation that include soil erosion, pollution gsgbund water, invasion of areas by alien
plants, loss of vegetation cover, etc. by:

— Enforcement of CARA (in time this will be replacéy the Sustainable Utilisation of
Agricultural Resources Act); and

- Creating awareness regarding causes of land degmadand methods of preventing it.
This is critically important as increasing popwat and demand for land, for a range of
purposes, will result in the use of steep or fldattpareas for agricultural purposes.

In undertaking the Agricultural specialist studpwamber of areas that require further attention have
been identified. These are activities that catmotindertaken within the scope of the current study
but which would add value to the process of devialpthe EMF and include the following:

« Ground-truthing of high potential areas identifigtttough this study; this may include an
assessment of the viability of agriculture in hightoductive areas; and

- Tracking of land degradation, particularly thosetegarised as having good agricultural
potential.

Biodiversity
Objectives

The objective of the biodiversity specialist stwidgs to assess the importance of untransformed land
for biodiversity conservation within Msunduzi tdanm future development planning.

Methodology

As a first phase, preliminary data collection waslertaken to map and classify all untransformed
land within the Municipality. This included the setion of biodiversity features to be included in
the study in consultation with EKZNW.

The second phase required that areas of untranafbland be classified in terms of their importance
to biodiversity conservation. This included colbeti of species distribution information from
existing species records and modelling speciesitdlisibns from expert ratings of vegetation types
and mapped land use classes. For plant speciegegethtion types these maps were further refined
by qualitatively assigning grassland conditionngsi to all grassland fragments based on aerial
photo interpretation.

Phase three involved a formal conservation planeixeycise, similar to that used by EKZNW, to

produce the municipal “C-Plan”. Targets for biodsity conservation were determined from

provincial limits set by EKZNW and further expepioion. These targets where then compared to
the distributions mapped in phase two above torinfaghe development of a developments

constraints map.

Results

The results of the biodiversity specialist study presented spatially. The areas of high bioditersi
importance are spread throughout the Municipalthpwever, as expected, there are fewer
biodiversity resources in urban areas than in rarelhs. The results of the conservation plan
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6.5.4

highlight the need for the conservation of remajriabitats but indicate that targets for all butrfo
of the biodiversity features could still be achiéwethin Msunduzi.

Recommendations

Recommendations to manage impacts on biodiveesty result of land use changes, are as follows:

« Areas of high biodiversity constraint are not reaoemded for development which would result
in land transformation. Prior to any developmerthimi a high constraint area a full biodiversity
assessment, to include the identification of biedsity resources, assessment of potential
impacts on these resources and development ofatiitig measures to reduce the impact on
biodiversity, is recommended;

- Development within development constraint areas patentially take place, but prior to
development, biodiversity resources on-site sholbdd identified and the impact of the
development on these resources assessed. The mlaeelp should then only proceed in a
manner that would limit potential impacts to im@ort biodiversity elements occurring on the
site. This may include amending the layout or eixééithe proposed development.

« While no development constraints are identifiedtfer remaining areas, should development be
planned for a previously untransformed site, ieisommended that a site visit be undertaken to
confirm that no biodiversity resources occur ongte; and

« The requirements for further investigation may tiggered as a result of an EIA however, it is
critical that, for areas of high constraint, a ledsity impact assessment be undertaken whether
the development constitutes a listed activity imigif the NEMA EIA regulations or not.

While there are currently many initiatives to addréhe management of invasive alien vegetation,
the following recommendations are made to furtleduce the impact of invasive alien vegetation on
biodiversity:

« Undertake an alien vegetation survey of the Mumiitiy;

- Subdivide the Municipality into manageable unitkeritify all municipal owned land within the
units and prioritise units in need of weed contaoicl

- Identify the most effective methods of weed conttmdsed on the target species and make
reasonable allowances in terms of budget and tstaffiplement weed clearing control proposed
for the coming year.

It was recommended that the municipal rating systeay also be employed to to assist in
biodiversity conservation by:

- Providing exemptions or reducing the rated propeatyes for properties with high biodiversity
constraints, this should however not include prigeiinfested with invasive alien plants;

- Providing rebates for property owners who manageeties in sustainable manner; and
- Introduce penalties for properties not complyinghwgénvironmental requirements.
The Biodiversity specialist study noted that by lempenting a system to assess the effectiveness of

biodiversity conservation within protected areaghfer biodiversity conservation may be achieved.
It was noted that areas of high biodiversity impode such as the MOSS should be zones
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6.6.1

6.6.2

accordingly and a review of the capacity of MsungdubDepartment of Parks and Gardens
Department should be undertaken in light of thaiiregnents for implementing both the MOSS and
the EMF. Due to the rate at which development emdfhekwini Municipality has advanced in the
direction of the Msunduzi south-western bounda@rtrgerships with Mkhambathini Municipality
(and eThekwini) should be developed to assist odibersity conservation. In addition to the
recommendations provided above, recommendationfuftiter work to be undertaken have been
provided. These recommendations will inform theedepment of the SEMP to be prepared as part
of Phase 3 of the EMF project.

Air quality
Objectives

The objective of the air quality specialist studgsato identify and map existing and potential air
pollution issues and areas (‘hot-spots’) to infahm identification of opportunities and constraituts
development in the municipal area; specifically elepment that would result in atmospheric
emissions.

Methodology

The following indicators of Air Quality were useal inform the assessment:
- SOy

- PM10;

« Smoke (Historical);

« Benzene; and

e Odour complaints

Historical ambient monitoring data of the above tiwred indicators were used to provide an
indication of the current state of air quality viittMsunduzi. However, due to the dynamic nature of
air movement, continuous monitoring is requireddaiermine long-term trends in air quality. To
provide an indication of the source of air quaiitgues, identified emission sources where mapped.
Unfortunately no in-stack monitoring is currentlgibhg undertaken in Msunduzi and therefore no
measurement of the emissions from the various esuscavailable. The Municipality is however, in
the process of developing an emissions inventorgartnership with the industries identified as
emission sources. When compared with the locatfcheninversion layer, it is notable that a large
majority of the emissions sources are within theeision layer. This is of some concern as the
inversion layer blocks the dispersion of emissimsllting in all emissions being trapped in theyCit
bowl and resulting in the poor air quality in thiea.

Due to the topography of Pietermaritzburg, the muomet of pollutants in the air within the
Municipality is similar to that of water i.e. flomg from the higher areas into the basin, in whingh t
CBD exists. Therefore, topography plays a largé ipampacts as a result of emissions. Topography
was used as a guide to identify areas sensitiventizsions, and therefore inform the assessment
criteria required for emitting industries.
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6.6.3

6.6.4

Results

Figure 8 demonstrates the sensitivity of areasiwitine Msunduzi to emissions. Areas indicated in
red are most sensitive i.e. being within the inigrdayer, and therefore the least suitable for
industry. It is notable, however, that due to indes’ need for flat areas on which to establisle, t
majority of industrial development historically agoed within the most sensitive zone. The orange
zone indicates areas that may on occasion fallinvitte inversion layer as the inversion layer may
move up or down depending on day to day climatiwditins. Finally, areas indicated as green are
outside the inversion layer.

While it would be preferable to locate industrtiie orange, or better still the green areas, thésd
not eliminate the potential impacts on air quaiitythe City. During still winter nights, katabatic
flow moves the air down the slopes into the vallapsl beneath the inversion layer. Therefore, as
detailed further below, it is recommended thateatiitting development be subject to air quality
modelling. The level of modelling required willpwever, be determined by the sensitivity of the
receiving environment.

Recommendations

The overriding problem facing Msunduzi is the paucif data regarding pollutant sources. This is
now being addressed by Msunduzi, but acquisitiorswefh data takes time and resources. The
following recommendations have been made to ertherappropriate information is collected:

- Provide sufficient and appropriate resources toticoa the process of collecting isokinetic
monitoring information from industry.

- Provide sufficient resources to further assesaiieeof heavy fuels by major appliances within
Msunduzi and other appropriate emission reductiang

- Traffic count data should be used to model emissimmd the impact of vehicular pollutants.
This modelling should start with the busiest rowded intersections and findings should then be
used to inform future transportation planning.

« Meteorological data from the following sites shobll collated to build an understanding of the
seasonal dispersion conditions in Msunduzi:
—  Oribi Airport
— Publicity House
- Edendale.

« Once a thorough source inventory of emission dateorological data and supplementary data,
such as traffic counts has been gathered, an wdispersion model should be constructed to
assess holistic impact and hence constraints goorioypities of air quality in Msunduzi. Ideally
this should tie in very closely with the formaliat of the Msunduzi Municipal Air Quality
Management Plan.

Further development expected to have emissionsuhald impact on Air Quality should be subject
to air quality modelling. However, in the least sitime areas i.e. those indicated in Green on [Eigur
8, a minimum requirement of a Tier 1 Air Quality s&ssment should be sufficient to address air
quality issues. For areas indicated in orangega ZiAir Quality Assessment is suggested while for

eman

376998_FinalSQR_June09 June 2009



SRK Consulting
Msunduzi EMF — Draft Status Quo Report Page 21

6.7
6.7.1

6.7.2

6.7.3

the most sensitive areas i.e. those within thergioe layer and indicated in red on Figure 8, a Bie
Air Quality Assessment should be undertaken.

Service Capacity
Objectives

The objective of the Service Capacity specialigtigtwas to determine what infrastructure exists in
Msunduzi, the capacity of that infrastructure imis of water, sanitation, roads, electricity, waste
and stormwater, and the capacity of the servigastifucture for possible future expansion. This was
determined through discussions with relevant lopabvincial and national authorities and other
stakeholders such as Eskom, Umgeni Water, Depattofefransport (DoT) and South African
National Roads Agency Limited (SANRAL).

Methodology

The assessment of each of the service sectorsiwdastaken at a desktop level in order to provide a
summarised spatial description of the state ofsétrwice sectors for each area in Msunduzi. This
was achieved through the following steps:

- Key personnel / informants where identified andeasto complete a questionnaire in order to
assess the capacity/state of each service. Thetiquesires were then followed up with
interviews;

« Msunduzi IDP 2008;

« Available GIS data and any other pertinent infoioratfor each of the service sectors was
obtained from the key personnel; and

- Layout drawings of Msunduzi, for each service seattere produced that describe:
— The state of the infrastructure;
— Challenges being faced at present; and
— Areas in which the infrastructure currently beimgraded.

Results

With the incorporation of the Greater Edendale arga the Msunduzi Municipality in 1996,
followed by the Vulindlela area in 2000, Msunduzshinherited a number of different levels of
service in water and sanitation. Negotiations tdl #ee Vulindlela Water Systems to the
Municipality, by Umgeni Water, are in progress. éhdive backlogs in water and sanitation do.
However, exist in Vulindlela.

Potable water

The Umgeni River system is the main source of petatater for Msunduzi, eThekwini and a
number of other local municipalities. The systersamewhat complex in that it includes a number
of storage dams, treatment works and inter-baairster schemes. Bulk water supply to Msunduzi is
the responsibility of Umgeni Water.

It is our understanding that the current demandsiater exceeds the capacity of the Umgeni system
and that augmentation from other river systemshéllequired in future. Transfer schemes from the
Mooi River and the Umkomaas River are already imaaded stages of planning and design,
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however, the implementation of these schemes mayp@&achieved in time to reduce the risk of
shortfalls.

The bulk of the Msundusi water supply is from Midndam and is purified at the Midmar treatment
works. The remainder of the water is treated abtMeHarris treatment works which also sources its
water from Midmar Dam.

The majority of Msunduzi is fully reticulated withulk supply of potable water being supplied,
either by Umgeni Water (supplied to rural schemaduding the Vulindlela areas) or by the
Msunduzi Municipality Water and Sanitation Sub-uftfite rest of the Msunduzi Municipality). The
Central Business District (CBD) currently has i@t infrastructure capacity to meet potable
water demands but due to the age of the reticulajstem constant upgrades and repairs of pipes
and fittings is required. Some areas in the Greatkendale and Bishopstowe are supplied water by
means of tankers and boreholes. The eliminatiotakers and boreholes is an high priority to
ensure that every consumer in the Municipalityeseiving a first level of service. Potable water
reticulation systems in areas such as Asburtonnfigil Park, Athlone, Montrose, Hayfields,
Lincoln Meade, Copesville and Bishopstowe are aulyan the process of being upgraded due to
the rapid increase in development (mainly simplexiplex housing units).

Sanitation

The capacity for sewage processing at Darvill Sew&geatment Works (Darvill) has reached
critical proportions and extensions to the existimgver network will need to be evaluated in the
context of Darvill's processing capacity.

Waterborne sewerage is provided to the CBD andsaseeh as Athlone, Montrose, Pelham, Bisley,
Hayfields and Lincoln Meade. Some of the areas lilaae full sewerage network systems require
constant maintenance due to aged infrastructure.demsification due to the construction of new
developments also necessitates upgrades to thang)xsgstems

Sewage disposal is provided to the Greater Edenalada through numerous systems. Efforts,
however, are being made to upgrade older systects & conservancy tanks and Ventilated Pit
Latrines (VIP) to ensure a first level of servidde elimination of conservancy tanks is a priority,
and VIP's are only recommended in areas withouficent water to support a water-borne

sewerage system.

Vulindlela area is in critical need of sanitatiorfirastructure and in certain areas a level of serof
less than 1 exists. Vulindlela currently has a baglof approximately 31000 V.I.P’s. This is as a
result of informal settlement of areas that haviebeen identified for service provision.

The Ashburton area is currently being serviceddptis tanks. With current densities in the area thi
option is generally suitable, however with the @ptted increase in high density housing, a formal
sewer system will be required. The Ashburton asedownstream of Darvill, therefore in order to
provide water borne sewerage disposal to the #ineasewerage will either need to be pumped to
Darvill (not generally a preferred option) or tahew treatment works. The new treatment works
would need to be constructed downstream of Daneidlr the confluence with the Mpushi River and
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Msunduzi Rivers. Based on the current capacity tcaimss at Darvill the latter option appears to be
more practical.

Road infrastructure

The Msunduzi IDP (2008/9) indicates that Traffictire Msunduzi Municipality has increased by

30% since 1992. Due to limited budget, constructidinnew roads has been inadequate and
alternative low cost traffic management measure® leeen implemented by Msunduzi. On many
arterial routes peak hour traffic volumes have edcsaturation levels and significant delays occur.
The situation will deteriorate in future years efic volumes continue to increase. To address the
capacity issues five priority road projects haverbelentified namely:

« Upgrade of Church Street/N3 Interchange
- Burger Street Extension

* Route 7B

« Otto’s Bluff — Cornor Road Link

« Oldfield Road — Market Road Link

The majority of vehicle traffic into the CBD tragefrom the Northern Suburbs, Hayfields, and
Lincoln Meade areas resulting in congestions atib intersection points during peak hours (7am
- 8am and 4pm - 6pm). The New England Road / N3awhp has been upgraded and there is a
proposal to upgrade the Chota Motala (Church St off-ramp using a similar design. The
upgrade of the Chota Motala Bridge will alleviataffic congestion, particularly for the residents o
the Northern suburbs, namely - Woodlands, Allanda@mbay Heights and Orient Heights

The Vulindlela area has very limited primary accessd infrastructure and transport in this area
consists mainly of cyclists and pedestrians. Aisycpedestrian pathway has been constructed from
Edendale to the CBD and has assisted in decrepsiigstrian injury and accidents on the Edendale
Road.

Solid Waste

All solid waste collected by the Municipality (aelivas some form outside the Municipal area) is
disposed of at the New England Road landfill sitewever, the remaining capacity of the New
England Road landfill site is limited. Msunduzileeation to Metro status will mean that it will be
responsible for its own waste disposal. There isenly a process underway to identify a new
landfill site for the uMgungundlovu District Munjzdlity. The decision of whether to partner with
the District and use the district landfill site, idlentify a new Msunduzi Metro landfill site, will
require much debate.

Due to the fact that approximately 40% of the wasteently disposed of at the New England Road
landfill site is of an industrial nature, it is fical that the identification of a new site take theeds
of industry into account.

lllegal dumping of waste was identified as a kegllgnge in Msunduzi as this also affects the other
service sectors, such as stormwater and seweulegiim. The majority of waste is generated in the
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northern suburbs and the Imbali/ Slangspruit anelde the Vulindlela area produces far less. This
trend was attributed to economic factors.

The rapid increase in housing developments (masnyplex/ complex units) in areas such as
Lincoln Meade, Pelham and Chase Valley have ra$utieincreased amounts of waste being
generated, leading to capacity/resource constrainésms of the collection of the waste.

Stormwater

The rapidly increasing density of settlement, idahg housing, industrial and commercial
development, is resulting in increased storm waer-off. This, coupled with the destruction,
degradation and reduction of wet lands and inappat use of flood plains, has significantly
increased the risk of downstream flooding. The dsegy and magnitude of flood events is as a
result of climate change and is also likely to @ase significantly.

Communities living within or in close proximity ftood plains, such as Sobantu, Imbali, Allandale,
Rosedale, Oakpark, Townbush Valley and Prestburyrarst at risk. Damage to infrastructure, such
as roads, bridges, culverts, sewers and wateripgseis likely to occur if measures to protect oo
plains and wetlands, are not introduced and impfeete The management and reduction of
Stormwater generated in site also needs to be ssllie

A backlog of stormwater services in Vulindlela isted and the following areas require stormwater
infrastructure upgrades:

« Sweetwaters;
« Large areas of Edendale particularly Dambuza arwhliin
«  Willowfontein; and

« Ambleton.

A key challenge in the maintenance of stormwatéagtructure is the illegal dumping of waste,
which results in stormwater systems becoming bldcie recent study by SRK on stormwater
infrastructure in Edendale, showed nearly 60% ofnsivater infrastructure was not functioning
correctly). In addition, constant upgrading of #kig infrastructure is also required to addres$éig
demands caused by the increase in residential@@welnt and aging infrastructure.

Electricity

The provision of electricity in Msunduzi is demagiven. The demand triggers the need to plan for
additional capacity and/or the location and extanthe electricity network distribution. Eskom is
the sole bulk supplier of electricity to the Counand hence there is mandatory need for co-
ordinated planning between the two entities. Sugpbjects are identified as the demand arises.
Capacity enhancement projects, which are identifiethe Master Plans, need to be planned for at
least 10 years in advance.

The Msunduzi 2008/09 IDP review indicates that mahyhe electrical substations are nearly 40
years old and are in urgent need of replacementadivess this Msunduzi has embarked on a 10
year replacement program.
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6.7.4

The spatial development framework (SDF) gives imfsigto the possible zoning and developmental
pattern of various settlements and establishmehishwideally, should inform the capacity and
extent of electricity infrastructure developmerithe Municipality is in the process of developing a
detailed SDF that identifies areas for differergety of development. It is critical, that prior teet
development of these areas servitudes for the ficovof bulk infrastructure be identified.

Recommendations

To address the issues raised during the assessoferfervice Capacity, the following
recommendations have been made:

The Municipality needs to improve maintenance ofeaisting infrastructure as failures and
ineffective performance are having a negative ¢ffeche environment.

The provision of additional potable water storagpacity in the supply reservoirs will improve
the reliability of the supply of the bulk supplyssgm. The losses in terms of leakages and
under-recovery of sales should also be addressed.

Darvill needs to be urgently upgraded or an adddtidreatment works constructed, near the
confluence with the Mpushi River and Msunduzi Riviesilure to do so could have an impact
on river water quality and limit development exdgansn some areas.

Solid waste collection and disposal is a major [gnob(particularly in Edendale and Vulindela)
and an additional waste disposal site is urgeetyired.

Development in the flood plain (particularly infoath and increased flood levels, due to this
development, require management as a matter oficyge

An integrated cost model should be considered dovige provision to enable the municipality
to identify areas where the provision of servicdlve most cost effective. This will enable the
municipality to encourage development in these sare@imilar models exist in other
municipalities and these determine the cost ofptto@ision of roads, water, sewage, electricity
and stormwater to a pre-determined area mainlyld@ar cost housing. This enables the
identification of an “urban edge” within which theosts of the provision of services are
significantly lower than outside this area. “Cos$ibeks” can also be identified where the
provision of new treatment facilities, or major dsaetc., are required. This process is useful to
inform planning relating to densification and inielindirection growth should be encouraged.

The prime areas of concern at this stage are thiedfela and Edendale areas. The Vulindlela
area remains very underdeveloped, while, Edendslethe other hand, has higher levels of
service provision. However the maintenance of Edenghfrastructure remains problematic due
to the inappropriate use of services in the argaproving and maintaining the infrastructure
will facilitate development in this area, thus ieasing capital spending and providing
employment etc.

Traffic congestion, particularly in the CBD and N®jll need to be addressed as this is
impacting on development opportunities. Furtherméne upgrading of roads in the outlying

areas (Edendale, Vulindela) needs to be acceleestedany of the gravel roads are in a poor
condition.
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6.8
6.8.1

6.8.2

6.8.3

- It is critical that the Municipal planning procdsslude the identification of servitudes for bulk
services. The Msunduzi SDF is in the process oh@seinalised and identifies future
development areas. The SDF should therefore infbentocation of future bulk service supply.

Socio-economic analysis and planning policy rev iew.
Objectives

The objective of the socio—economic analysis arehimihg policy review was to provide and
overview of the socio-economic and spatial develepirtrends and patterns to inform potential
conflicts.

Methodology

The preparation of an EMF for Msunduzi forms pafttiee integrated planning process and
constitutes a refinement of the environmental mamamnt section of the IDP. The socio—economic
analysis and planning policy review was preparetherbasis of secondary data, particularly:

- Development planning policies and legislation.

« Development plans for both local and district mipatities. This includes the IDPs and the
associated sector plans.

« Research reports on various development issuesstre spheres of government.

- Spatial data contained in various sector planseagldped by either uMgungundlovu District
and/or Msunduzi.

Results

National and Provincial Planning

National and provincial development policies idBntPietermaritzburg as a focus area for
development and economic growth. The Nationaligp@evelopment Perspective (NSDP) and the
Provincial Spatial and Economic Development Stnat@gSEDS) highlight Msunduzi’s strategic
location along the N3 Corridor between Gauteng atban. Msunduzi is categorized in the NSDP
and PSEDS as a secondary node with potential fdusinial, commercial and administrative
development. The area also serves as a Provirdnaihsstrative hub and commercial centre for the
midlands region. The recent relocation of governngepartments to Msunduzi, has highlighted the
administrative function Msunduzi fulfils. The ret¢efevelopment of the Liberty Midlands Mall and
regeneration of the city demonstrates Msunduzigust as a regional economic hub. This has
however put enormous pressure on the city to reléasd for offices and additional residential
development, which has inadvertently impacted dortsfto conserve environmentally sensitive and
highly productive agricultural land.

Local Planning

The road network, spatial structure and the impdcpost 1994 spatial planning has strongly
affected the development trends and patterns wiMgunduzi. The City also demonstrates
development trends characteristic of most citieSoath Africa namely a central core in the central
business district (CBD) with several major accesgias radiating outwards. In Msunduzi, these
occur in the form of the N3 and its linkages throdige city, and east-west axis linking the northern

eman

376998_FinalSQR_June09 June 2009



SRK Consulting
Msunduzi EMF — Draft Status Quo Report Page 27

and the southern parts of the city through the @gtytre. This however results in inefficient splati
structure that will need to be addressed in futlaening.

Msunduzi is essentially a services economy andatiethat it is the administrative centre for KZN
(the provincial capital) as well as the major linktween the coast and inland regions, affects its
economy in a number of ways and generates spepfiortunities. The purpose of the Msunduzi
Spatial Development Framework (SDF) is to idenspatially how these opportunities may be
realised. The nodes identified for growth withisiiduzi are as follows:

- CBD Node: It consists of Pietermaritzburg CBD; &ity Midlands Mall, the motor world,
Sanctuary Site and the Royal Agricultural Show gatsj

« Regional Multi-Use Node: One existing node (Libevtgll and surrounds) and one proposed (in
the Edendale area);

«  Community Multi Use Node: Edendale node will be smiidated at this level and a new node at
Shenstone;

« Neighbourhood Multi-Use Node: a number of such sdueve been identified; and

« Focus Multi-Use Node: Camps Drift

In addition to the development nodes identifiece fbllowing development corridors have been
identified in the SDF:

« Provincial Priority Corridor: The N3;
- Activity Spines: occur along major arterials leaglinto or from the CBD node; and

- Arterial Roads and Bypasses: aimed at improvingessibility, alleviating congestion and
allowing previously disadvantaged areas to begfattie local economy.

Socio- Economic Conditions

Msunduzi is characterised by a complex ethnic mhi& majority of population residing in Msunduzi
is African with Whites and Asians representing maf8uent ethnic minorities. In addition to
strategic location and development pressures emgndtom the national and provincial
development imperatives, a relatively high rateudfanisation will be another major driver for
development in Msunduzi. Urbanisation has manitegszlf in informal settlements in the southern
and northern areas of the Municipality. Movemenadérge number of low income people into the
city exerts pressure on the municipality to relelasel and provide a range of housing products
targeting this segment of the population. The newsing policy (Breaking New Ground) seeks to
promote integrated communities and requires thatdost housing projects should be located in
close proximity to areas of urban opportunitieshsas employment opportunity areas and the city
centre. With the exception of Acacia Park and Sidgi#i, there has been no low income infill
development within the city and in the predominamntiddle to high income areas. A large number
of strategically located vacant underutilised lgrauicels exist within the city. Infill developments,
and spread of projects intended to address urkimmisaill contribute to the spatial transformation
of the city and creation of near urbanism.
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6.8.4

The housing needs arising from the relocation ofegoment officials to the city has also
contributed to the demand for housing. This has hmwever led to massive housing delivery.
Instead, this has occurred in areas such as Hitlcre

The majority of the population are employed in ttemmunity/social/personal sector, which is
expected in the provincial capital. Unemploymenthie Municipality is decreasing however a large
portion of individuals/households fall within thew to middle income category. Literacy and levels
of education have increased in the Municipalityceirl996 and majority of the municipal area has
access to educational facilities, with the exceptaf the eastern areas. The majority of the
Municipality has access to basic services, howéverbacklog in water provision and reliance in
Msunduzi on pit and bucket latrines remains higian the national average. The provision of
health facilities is also unevenly distributed ahd majority of individuals/households do not meet
the CSIR Redbook Planning Standards of being wigtkm of a clinic. While the central and
northern areas of the Municipality are well serweith health facilities, the eastern and western
areas are not.

Development Trends

While Msunduzi has been identified at a nationa provincial level as a secondary node, the N3 is
seen as a primary development corridor. It is tregomlink and trade route between Gauteng
(economic powerhouse) and Durban (the busiestipokfrica). The N3 serves as a focus area for
development, particularly industrial, commerciatianedium density housing. In Msunduzi, target
areas include Pietermaritzburg and Ashburton. eWheks also preparing to release land in Cato
Ridge for industrial development. In fact, the wakea along the N3 from Howick in the west to
Cato Ridge in the east is seen as a developmessipeezone, in the short to medium term, with
development occurring mainly at strategic intelisest In the long term, focus will be on areas
between the intersections thus leading to the obosii the gap between Pietermaritzburg and
Durban. Development in these areas however is llarggeculative and driven mainly by land
prices.

Although Msunduzi is located at an intersectioraafational development corridor and a provincial
development corridor, commercial, industrial andnapket housing development is likely to focus
mainly along the N3. While low to middle income kog areas are expected to develop along the
north south development axis. Land along the N3dex®me very expensive and this limits the
possibility of low and lower middle income housiragd creates opportunities for the consolidation
of the northern and southern suburbs. Programsasiie Greater Edendale Development Initiative
are intended to consolidate Greater Edendale a@racthon-residential investment into the area.
Limited opportunities however do exist for industrand commercial developments exist along the
north-south corridor.

Recommendations

There is a need to curb urban sprawl and promatitadde access to urban opportunities, public
facilities and social amenities. Development obarsuch as Ekrosini will facilitate integration hvit
the city centre and the neighbouring suburbs sedRidge Park, the Grange and Westgate.

As strategically located land within the city be@sya scarce, development pressure on Ashburton
and Camperdown will increase. Development will aa@ong the N3 corridor with particular focus
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6.9
6.9.1

6.9.2

6.9.3

being paid to the N3 interchanges. The number ymel df development projects being considered in
the area at present suggests that the currentogieweht texture cannot be sustained any longer. By
virtue of its location along the N3 corridor and@®las a parallel unlimited access route preseats th
area as a logical focus area for mixed land useldpment.

The need to protect high value agricultural lans been identified at the highest level. As sueh th
municipality will need to identify and develop st&gies to ensure that these areas are maintained fo
agricultural production. To this end agricultuzahes should be identified in the LUMS. It also
important that areas and programs to encourage @dpéculture be identified and implemented.

This would enable the urban poor to further seteé livelihoods.

The implementation of the Municipal Open Spaceesysivould add social, economic and
ecological value to the municipality. The extensidrthe CBD has resulted in the loss of “urban
lungs” within the city, such as the Royal AgricuiuShowground, Polo fields and Bird Sanctuary,
being encroached onto. It is necessary to ideatifrnative areas that can provide a similar
function be identified elsewhere. The protectiomcustainable open space system would ensure
that the natural resource base of the city woultticae to supply environmental goods and services
in the long-term. This sustainable delivery of @eamimental services is critical in meeting the needs
of all of the city’s communities, but most importigrthe basic needs of the urban and rural poor.

Provisions also need to be put in place for thammenewal of the “uptown” and “downtown” areas
of the CBD. The area is currently in a state afayeand an environmental eyesore and requires
upgrading. It is important that environmental management plamsompiled for the nodal areas
identified in the SDF to ensure environmentallytaimable development.

Cultural Heritage Assessment
Objectives

The objective of the Cultural Heritage specialisidy was to identify potentially sensitive heritage
areas within Msunduzi to inform opportunities fadaconstraints to future development.

Methodology

To achieve the objectives above, heritage resousttbsn the municipal boundary were mapped
from existing datasets. These maps were then osetbtm the identification and mapping of larger
zones of cultural, architectural, historical andhaeological importance within the Municipality.
The zones were identified through workshops andtingge with various specialists in the fields of
cultural heritage, architecture and archaeology.

Results

A total of 646 heritage resource points and 32thge resource zones within Msunduzi were
identified and mapped during the heritage resostedy. The results of the mapping undertaken for
the heritage resource study revealed that the egkeatajority of the heritage resources located
within Msunduzi consist of architectural resourdaghe form of built structures (mostly buildings)
These are concentrated within the PietermaritzbQemtral Business District (CBD) and its
surrounding suburbs, as well as in the Georgetaea af Edendale.
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6.9.4

6.10

A significant number of unidentified historical araliltural resources are also present within
Msunduzi. These consist of places of worship (dhesc mosques and temples), cemeteries, open
spaces, areas of political significance and arépast economic significance, to mention but a few.

A number of archaeological sites were also idestdifin Msunduzi as part of the heritage resource
study. However, as no systematic archaeologicalesuof the municipal area has been undertaken
to date, the extent of the Municipality’s archagatal resource base is largely unknown.

Recommendations

The heritage resource study undertaken for the MstirEMF has served to identify and provide an
overview of the Municipality’s rich cultural, ardkctural, historical and archaeological resource
base. The results of the heritage resource study hdiwever, also reveal that many important
African cultural sites have not yet been formaégagnised within Msunduzi. This lack of formally
recognised traditional African sites is a serioap o the available data, and needs to be higlelight
as an urgent requirement for any future heritageure work undertaken.

Based on the findings of the Cultural Heritage &dist study, the following recommendations for
future work to be undertaken have been provided.

« An extensive public participation programme shdoddundertaken to identify sites of cultural
and historical significance, particularly sitestrefditional African and Indian significance;

« A database of all cultural heritage resources shbel developed and be continually updated
based on any new reports received or additionaliress identified;

- Existing resources such as oral histories and &tgitmpact Assessments submitted as part of
the Environmental Impact Assessment process, steuidcluded in the database;

- Archaeological surveys and, if necessary, excawatishould be carried out in all areas
earmarked for development; and.

- Archaeological studies need to be carried out aldwegDorpsruit, Slangspruit and Msunduzi
Riverine areas to determine the archaeologicaifgignce of these zones.

Geotechnical Overview

6.10.1 Objectives

The objective of the Geotechnical Overview is tioim the EMF process on the key geotechnical
aspects that require consideration when assessiigrining development.

6.10.2 Methodology

Geotechnical conditions can vary over small distancso the report provides an overview of
expected conditions to inform planning and decisioaking. To address the requirements of the
study a summary of the typical geotechnical coadgi related to the major landforms and
geological conditions encountered within the stuahga is provided. This was achieved by
undertaking a desktop study of literature sourcesraaps to include the following:

« 5m and 10m contours as available for areas witlemtunicipality;

« 1:50 000 geological map of Pietermaritzburg andrens;
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« 1:50 000 geotechnical map of Pietermaritzburg amdrBns (2930CB) and explanation booklet;
- 1:250 000 geological map;

- 1:250 000 soil type map;

- 1: 250 000 slope classification map;

- Land Type Survey Staff. 2001. Land types of the @2@R0 Durban. Memoirs agric. nat. Resour.
S. Afr. No. 17. ARC - Institute for Soil, Climate Water, Pretoria.

- Land Type Survey Staff. 2001. Land type map 293Bu. In Land type map series (1:250 000
scale). ARC - Institute for Soil, Climate & Watéretoria.

In addition to the summary of geotechnical condgioan in-depth study of the geotechnical

conditions for the Pietermaritzburg map sheet 280@s sourced from the Council for Geoscience
(CGS). The mapping evaluates the interrelation beiwthe factors mentioned above. The mapping
does not cover the entire study area, but providgeod indication of geotechnical conditions for

the CBD and surrounding areas, which are the atedisare subject to much of the development
pressure in the municipality.

6.10.3 Results

The predominant lithologies present in the Msunduahicipal area are comprised of sedimentary
rocks of the Ecca Group and Dwyka Formation whiohmf part of the lower Karoo Supergroup.
The aforementioned sediments are extensively irtflny Jurassic post-Karoo dolerite sheets, dykes
and sills that intermittently outcrop across thdirenmunicipal area. Each major lithological
sequence exhibits a distinct set of geotechnicabitions. When combined with general slope
characteristics of the area these conditions caexpected to vary greatly within a region of simila
underlying geology.

The diversity of the geotechnical conditions in tieunduzi Municipality brought about by the
geology and geomorphology (combined with the haligas surrounding the Pietermaritzburg CBD)
result in a very complex interplay between slopad@nt and potentially unstable transported
sediments and solls.

From the information reviewed for this study itcisncluded that to accurately identify and set up a
database with adequate detail to delineate andtratseverity of all the critical geotechnical fast
present within the entire Msunduzi study area woeldail extensive field work, ortho-photo
interpretation, sampling and analyses.

6.10.4 Recommendations

It is recommended that a detailed geotechnical imgpgxercise, similar to that conducted for the
Pietermaritzburg map sheet area by the CounciGiwscience, be initiated to obtain the same level
of detail for the entire Msunduzi municipal area.

Procurement of the electronic version of the datadpced for the Pietermaritzburg map sheet,
currently available from the Council for Geoscignagould assist further in the strategic
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6.11

identification of development areas and would alfowthe integration of this data set with the othe
datasets produced as part of the Msunduzi EMF SQ@uo Analysis.

The relevant personnel in the Municipality and BEA who are involved in the planning and EIA
approval process should have a sound understamditige potential geotechnical issues in the
Municipal area as summarised in this report. Tilsenable the Municipality to verify that they
and/or other parties have investigated and addiepséential geotechnical issues accordingly,
before approval is granted or development commences

Institutional Framework

6.11.1 Objectives

The purpose of the Institutional Status Quo Assess$ris to identify the existing institutions that
govern environmental management and decision makinilsunduzi Municipality in order to
inform the development of the SEMP as part of PRBaskthe EMF.

6.11.2 Methodology

The Institutional Framework provides an overviewtloé institutions that will play a role in the

development and implementation of the EMF. Thiduded an overview of applicable legislation
and role-players. The Institutional Framework gisovides a synthesis of the institutions identified
in the other specialist studies undertaken asgié8tatus Quo Phase of the EMF.

The following sources were used in the productibthe Institutional Framework:

« Review of relevant South African legislation;

« DAEA'’s Environmental toolkit (undated), specifigabection 3 Tools — Policy and Legislative
Overview;

« The Msunduzi Municipality 2008/2012 Integrated Diepenent Plan (IDP) review;
« Specialist studies undertaken to inform the St@ues Assessment;
- Internet searches consisting mainly of the departwebsites; and

« Interviews with the following specialists :
— The Institute of Natural Resources (Biodiversity,etl&nds, Agriculture and Water
Quality);
— SRK specialist team (Services, Hydrology and Gédutmal);
—  WSP Environmental (Air Quality); and
— Isibuko Se Africa (Planning).

6.11.3 Results

The aim of the Institutional Framework was not toyide a comprehensive list of environmental
legislation but to focus on the legislation andipolmost applicable to the development and
implementation to the EMF process, namely:

« Republic of South Africa Constitution Act 110 of8®(The Constitution);

- National Environmental Management Act, No. 107 @88 (NEMA);
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« NEMA Environmental Impact Assessment (EIA) Regulasi of 2006;

« Environment Conservation Act, No. 73 of 1989 (ECA);

« Local Government Municipal Structures Act 117 09&8¢Municipal Structures Act);
« Municipal Systems Act 32 of 1998 (Municipal Systeftt); and

« Municipal Planning and Performance Management Reiguis (2001)

The Institutional Framework identified three maioler players in the development and
implementation of the EMF that are portrayed inufréggl, below.

DEAT —

{ i
Msunduzi  DAEA

Joj s1ahe|d aj0J pue SUCIINIISU|

JUaWUOIIAUT Y] Jo s3aadse Jiyidads

Figure 1: Key role-players in the Msunduzi EMF

For each of these role-players a breakdown of tlganisational structure is provided and an
indication of how this relates to the EMF.

A synthesis of the institutions identified in théher specialist studies undertaken as part of Statu
Quo Phase of the EMF is also provided. This inalude overview of the following for each aspect
of the environment:

- Applicable legislation and policy at the followiteyels:
- International;
- National,
- Provincial; and
- Municipal.

+ Legal and policy limits;

* Role-players associated with the management ofssct of the environment.
The role-players identified at a national, provat@nd local level are summarised in Table 4 below.

Table 4:  Environmental role-players
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National Provincial Local Civil Society
DWAF DWAF Msunduzi Enviro
DAEA Water & sanitation
Hydrology T
Building inspectorate
Disaster management
DWAF DWAF Msunduzi enviro DWAFE Msunduzi CME
Surface Water DAEA Msunduzi Health
EKZNW DuUCT
DEAT DWAF Msunduzi enviro Mondi wEtEG
DWAF EKZNW programme
Wetland Working for Wetlands DAEA
etlands DWAF Msunduzi CMF
DUCT
DoA DAEA - Soil KwaNalu
conservation
Agriculture DAEA - Land use
regulatory
DAEA — Natural
resources
Biodiversit DEAT DAEA Msunduzi enviro
y SANBI EKZNW
Air Quality DEAT DAEA Msunduzi Health PCB: Air quality forum
uMgungundliovu DM
SANRAL DWAF g/lasnLiJg:ilézr: water & uMgungundlovu  Waste
. Eskom e . Management Forum
Service Telkom Msunduzi Roads
Provision Transnet City engineers etc
DWAE Umgeni Water
uMgungundlovu DM
The presidency Office of the Premier uMgungundlovu DM IDP Eorum
DPLG DTLGA Msunduzi town
Plannin DoH DoH planning
9 National treasury DAEA
DLA DoT
DWAF PPDC
National heritage council Amafa Msunduzi town
Cultural B
X planning
Heritage

Natal Museum

6.11.4 Recommendations

The Institutional Status Quo analysis demonstrdied there is currently a progressive legal
framework to achieve integrated environmental mamant and to support the development and
implementation of the EMF. While there is a growiagareness of environmental issues, weak
intergovernmental relations around environmentattens persist. Msunduzi, through their IDP,
IEM Policy and LA 21 Forum has demonstrated its owiment to meeting its environmental
responsibilities. However, the lack of resourceghini Msunduzi to fulfil its environmental
obligations, is a concern. Capacity and resourdesha local level will be critical for the
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implementation of the EMF and both the Metro pregpaand EMF will provide opportunities to
address these constraints.

Implementation of the EMF will require a review ekisting decision-making structures to
incorporate environmental considerations. This nimy achieved by incorporating priority
environmental issues in the Municipality’s Perfono@ Management System.

The complexity of assessing environmental goveradras limited the review of how role-players
engage in the EIA and IDP process, or the degreehtoh environmental considerations are being
included in municipal decision making. To cater ftris shortcoming a desired state of
environmental governance will be developed in A $hase of the project. This provides an
indication of what the municipality should aim taws.

6.12 Overview of Ecosystem Goods and Services

6.12.1 Objectives

In the development of an EMF thus far, there haaenbindications of the value of different land-
uses and environmental quality standards. The tibgeof the goods and services valuation study
however was to:

« Introduce the concept of ecosystem valuation;
« Explore the possible valuation methods availabllsanduzi;

« Provide an indicative value of goods and serviceset on existing case studies in other areas;
and

« Explain the policy and management implicationsarfsystem valuation.

6.12.2 Methodology

The goods and services valuation study provides:
« An overview of what ecosystem goods and services ar

- The main goods and services expected within the idipality based on the ecosystems
identified in the Biodiversity specialist study;

« An indicative valuation of the goods and servicasda on the Benefit Transfer Method for
illustrative purposes; and

« Recommendations for the type of management infoomahat would be required to support
future environmental and resource valuations.

6.12.3 Results

The Benefit Transfer Method estimates the valuanoécosystem from existing studies of a roughly
similar ecosystem. This method is not ideal as#uanes that the value of similar ecosystems are
identical, this is however rarely the case and lamecosystems can in fact vary greatly in value
depending on the extent to which certain valuegealised and the valuation techniques employed.
The value provided therefore is largely for illadive purposes. Further, in an attempt to illustrat
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the inconsistency that results from using the Biedeansfer Method, based on different valuation
methodologies, two indicative valuations of thesymbem goods and services within Msunduzi have
been provided and are included below in Table 5.

Table 5: Indicative ecosystem valuation (based ons  tudies by Mander, De Wit & De

Groot)
Msunduzi Habitat Extent Estimated value of Total value, by Values based on Total value, by
types available goods and extent Ethekwini study extent

1) services (2) available 3) available

Lower Bound Estimates Upper Bound Estimates
Units ha R/ha per annum R'000s per R/ha per annum R'000s per
annum annum
Drakensberg 612 350 214 2,405 1,471
Foothill Moist
Grassland
Dry Ngongoni veld 1449 250 362 2,405 3,485
Eastern Mistbeld 1535 250 384 18,458 28,335
forest
Eastern Valley 2692 250 673 14,613 39,338
bushveld
KZN Hinterland 5563 250 1,391 14,613 81,292
Thornveld
Midlands mistbelt 6814 350 2,385 2,405 16,388
grasslands
Moist Ngongoni 998 250 250 2,405 2,400
veld
Wetlands 903 26,192 23,651 202,151 182,542
Totals 20,566 29,310 355,251
Notes:

(1) Total remaining untransformed land availabléhi@a municipality

(2) Based on value added studies, grassland argboa@tion farming in particular. The higher rangéreates based on
Mander's PES study has been used for grasslandég& Wk Wit's 2006 figure for total value added pea for all
ecosystems in South Africa has been used for 8te Tee wetlands figure is based on a 2006 Rantsdy,sat a $ value of
3 274 per ha. While much higher than the otherréguit is smaller than the Ethekwini value by etda of 10, so is
considered to be quite conservative for our purpodaue to difficulties adapting Ethekwini ecosysseto those found in
Msunduzi, only the values for Forest, Wetland, Glared & dry valley thicket were used

(3) Using the lower range estimates, the total e/afiecosystem services available to Msunduzi thénorder of R27 —
R29 million per year. The second indicative valoatises the same area as the first, but multifliedy the substantially
higher values used in a similar study in eThekwitiis results in a valuation estimate of R266 — &bllion per year.

Concern is however noted that the latter valuatemesnot strongly defensible on economic groundsther work in the

valuation ecosystem goods and services within tbaibpality is therefore recommended.

6.12.4 Recommendations

It was recommended that future ecosystem valuaitorts be focussed on developing suitable
indicators to allow the relative ranking of propissaand in improving the understanding of
ecosystem goods and services provided within thenkliszi Municipality as opposed to deriving
absolute economic values for ecosystems.
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Indicators of expected ecosystem benefits can bd tos compare alternative management options
and determine the relative benefits of proposegept®. Indicator-based valuation tools may be less
expensive and require less time to apply. Indisatf expected benefits are more useful for
managing spending to achieve the greatest envimtainand economic payoff.

It was recommended that further valuation work #thdoe focused on grasslands and wetlands as
these are identified as the most significant h&bitathin the municipality.

It was recommended that the following informati@ndwllected to inform future valuations:

- Investigation regarding the biodiversity value #nisformed areas such as such as field crops,
utility, and recreational land;

« Review of the effectiveness of the ongoing alierasive clearing programme;
« Ongoing verification and updating of the Cplantrassformation takes place;

« Ranking of the habitats according to the bioditgrassessment, and their importance in terms
of conservation;

- An indication of the condition of various habit#&sinclude:
— Condition and use (i.e. grazing) of grasslandsrea
- Functionality assessment of wetland habitats; and

- Indication of species diversity and abundance.

Conclusions and Way Forward

The Status Quo Report provides a baseline desamijgti the conditions within Msunduzi, together
with an identification of opportunities and congita for the aspects of the environment detailed
above. It must be noted that in many cases theahathe existing conditions is limited and / or not
very well documented. Additional data collectiontaularly with regard to environmental issues is
critical. However, it is proposed that what is dafale provides a good indication of the status quo
conditions within the municipal area. To addressitiiormation gaps, the status quo report and the
associated specialist studies have identified éuinformation gathering to be undertaken. These
recommendations will be expanded upon in the SEHB#8ed on the findings in this report, the SEA
will be compiled. The SEA will focus on creatingGonsolidated Development Constraints Map
based on the opportunities and constraints idedtifluring the Status Quo assessment. The SEA
will then identify development trends and pressuaned use these to identify any potential conflicts
or development trends that may be unsustainable@tiee receiving environment. The SEA will
also provide an indication of the “Draft Desirecht8t of the Environment” based on the existing
environmental policy developed by Msunduzi and llegepolicy limits as identified above and in
the various specialist studies. Finally, the SEA wiovide an analysis of how environment and
planning should be integrated with a view to how EMF may be used in the future to inform
development planning tools like the SDF and LUMS.

eman

376998_FinalSQR_June09 June 2009



SRK Consulting
Msunduzi EMF — Draft Status Quo Report Page 38

Should you have any queries please do not hesiiaigntact the undersigned.

Yours faithfully,

Pippa Emanuel James Morris
Environmental Scientist Project Partner

FOR: SRK
CONSULTING
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Figure 2:

Figure 3:

Figure 4:

Figure 5:
Figure 6:
Figure 7:
Figure 8:

Figure 9:

Flood zones identified for the uMsunduzi

Figures

catchment

Summarised sub-catchment present ecologic al state (PES) or health
classes for the uMsunduzi catchment

Summarised sub-catchment target

uMsunduzi catchment

managemen t classes for the

Wetland areas identified within the Msund uzi

Agricultural productivity of areas within

Msunduzi

Biodiversity Constraint Zones within Msun duzi

Areas of Air Quality sensitivity and emis

sion sources in Msunduzi

Zones of cultural significance and cultur al heritage resources within

Msunduzi

Figure 10: Service Capacity within Msunduzi

Figure 11: Soils and Geology of the Msunduzi Munici  pal Area

Figure 12: Topography of the Msunduzi Municipal Are  a
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Appendix 1 Institutional Specialist Study
Appendix 2 Catchment Hydrology Specialist Study
Appendix 3 Surface Water Specialist Study
Appendix 4 Wetlands Specialist Study
Appendix 5 Agricultural Specialist Study
Appendix 6 Biodiversity Specialist Study
Appendix 7 Air Quality Specialist Study
Appendix 8 Service Capacity Assessment

Appendix 9 Socio Economic and Planning
Specialist Study

Appendix 10 Cultural Heritage Specialist Study
Appendix 11 Geotechnical Overview

Appendix 12 Overview of Ecosystem Goods and
Services
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