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EXECUTIVE SUMMARY

A. PROJECT BACKGROUND AND MOTIVATION

The current water resources of the Integrated Mgeni Water Supply System (WSS) are
insufficient to meet the long-term water requirements of the system. Pre-feasibility
investigations indicated that Phase 1 of the uMkhomazi Water Project (UMWP-1), which
entails the transfer of water from the undeveloped uMkhomazi River to the existing
Integrated Mgeni WSS, is the scheme most likely to fulfil this requirement.

The Mkomazi-Mgeni Transfer Pre-feasibility Study concluded that the first phase of the
uMWP would comprise a new dam at Smithfield on the uMkhomazi River near Richmond,
a multi-level intake tower and pump station, a water transfer pipeline/tunnel to a balancing
dam at Baynesfield Dam or a similar in-stream dam, a water treatment works at
Baynesfield in the uMlaza River valley and a gravity pipeline to the Mgeni bulk distribution
reservoir system, below the reservoir at Umlaas Road. From here, water will be distributed

under gravity to eThekwini and possibly low-lying areas of Pietermaritzburg.

The overall uMWP-1 Feasibility Study has been divided into the following three modules:

< Module 1: Technical Feasibility Raw Water - the Department of Water Affairs (DWA)
is the project proponent and appointed AECOM (previously known as BKS) to
undertake this study;

% Module 2 Environmental Impact Assessment (EIA) - Nemai Consulting was
appointed as the independent Environmental Assessment Practitioner (EAP) by the
separate project proponents (DWA and Umgeni Water) to undertake the respective
ElAs for the proposed uMWP-1 Raw Water and Potable Water components; and

% Module 3: Technical Feasibility Potable Water - Umgeni Water is the project

proponent and appointed Knight Piésold to undertake this study.

This document serves as the draft EIA Report for the proposed uUMWP-1 Raw Water

component.
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B. PROJECT LOCATION

The project area is situated in the southern part of KZN, in the uMgungundlovu District
Municipality. The western part of the project area falls within the Richmond local

Municipality and the eastern part in the Mkhambathini Local Municipality.

The majority of the project area is located on privately owned land which is predominantly

used for commercial farming and forestry. In the north-eastern part the pipeline crosses

the light industrial area of Umlaas Road.
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C. SCOPING AND EIA PROCESS

The process for seeking authorisation is undertaken in accordance with the EIA
Regulations of 2010 (Government Notice No. R. 543 of 18 June 2010), promulgated in
terms of Chapter 5 of the National Environmental Management Act (NEMA) (Act No. 107
of 1998). Based on the types of activities triggered in terms of Listing Notices 1, 2 and 3,
the requisite environmental assessment for the project is a Scoping and EIA process. An

outline of the process follows.
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DEA Consultation

|
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Overview of Scoping and EIA process

In terms of NEMA the lead decision-making authority for the environmental assessment is
the National Department of Environmental Affairs (DEA), as the project proponent (Umgeni
Water) is a statutory body in terms of NEMA Section 24C.

D. PROJECT DESCRIPTION

The uMWP-1 consists of both Raw Water and Potable Water components which are being
undertaken by DWA and Umgeni Water, respectively. To assist with the overview of the

project components, a simplified diagrammatic representation of the overall transfer

June 2016 iii



uMWP-1 Potable Water Component EIA Report (Final)

scheme is provided below. As stated, this report only focuses on the uUMWP-1 Potable

Water component.
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Simplified diagram of uMWP-1 components

The proposed uMWP-1 Potable Water consists of the infrastructure shown in the table to

follow.
uMWP-1 Potable Water Project Components & Associated Infrastructure
Potable Water Component ‘ Associated Infrastructure
WTW & Potable Water | <+ Access roads
Reservoir < 600 m by 350 m (21 Ha) WTW, which includes (amongst others):

e Control room

Inlet works

Chemical storage area
Pre-chlorination facility
Clarifiers

Filters

Post-chlorination facility
Sludge holding tanks
Thickeners

Sludge storage area

e Sludge dewatering area
Reservoir for storage of treated water
Operator’s offices

Parking facilities

Fencing

X3

S

X3

S

X3

S

X3

S

X3

8

Access roads
Two x 2500mm gravity pipelines running in parallel
Chambers and valves

Potable Water Pipeline

X3

8

X3

8
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E. ALTERNATIVES

Various alternatives to supplying the demands of the Integrated Mgeni WSS are
discussed, which include measures to increase the water resource, desalination, re-use,

Water Conservation and Demand Management, as well as use of groundwater.

The Pre-feasibility Study included inter alia an investigation of eight augmentation
schemes on the uMkhomazi River preceded by scheme identification and reconnaissance
investigations. Following technical, environmental and economic comparisons of the
schemes, the Pre-feasibility Study recommended that the Smithfield Scheme be taken

forward to the next phase of investigation in a detailed Feasibility Study.

The alternatives for the Potable Water project components are shown in the table to follow.

uMWP-1 Potable Water Components — Alternatives

No. ‘ Components ‘ Alternatives

1. Option 1

1. | Water Treatment Works 2. Option 2

3. Option 3

Option 1

Option 1A

Option 1B

Option 1C

Option 1D

Option 1E

Option 1F

Link to WTW 2

Link to WTW 2 Deviation

Link to WTW 3

Steel Suspension Bridge
Conventional Steel Pipe Bridge
Pipe Supported on Concrete Piers
Pipe Buried in Dam Basin

Alignment

2. | Potable water pipeline

Crossing of Mapstone Dam

F. PROFILE OF THE RECEIVING ENVIRONMENT

The EIA Report provides a general description of the status quo of the receiving
environment in the project area, and also provides local and site-specific discussions on

those environmental features investigated by the respective specialists. This allows for an
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appreciation of sensitive environmental features and possible receptors of the effects of
the proposed project. The study area includes the entire footprint of all the project
components, which includes the construction domain and surrounding receiving

environment.

The receiving environment is assessed and discussed in terms of the following:

% Land Use and Land Cover; < Agriculture;

% Climate; < Air quality;

% Geology; < Noise;

% Soils; % Historical and Cultural Features;

< Geohydrology; < Planning;

< Topography; < Existing Structures and Infrastructure;
% Surface Water,; % Land Claims;

% Terrestrial Ecology; % Services;

< Protected Areas; < Aesthetic Qualities; and

% Socio-Economic Environment; < Tourism.

% Planning;

G. SPECIALIST STUDIES

The requisite specialist studies ‘triggered’ by the findings of the Scoping process, aimed at
addressing the key issues and compliance with legal obligations, include the following:
Terrestrial Ecological Impact Assessment;

Aquatic Impact Assessment;

Agricultural Impact Assessment;

Heritage Impact Assessment;

Visual Impact Assessment;

Socio-economic Impact Assessment;

Social Impact Assessment; and

© N o g > W0 DN P

Avifauna Study.

The information obtained from the respective specialist studies was incorporated into the

EIA report in the following manner:
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The information was used to complete the description of the receiving environment in a
more detailed and site-specific manner;

A summary of each specialist study is provided, focusing on the approach to the study,
key findings and conclusions drawn;

The specialists’ impacts assessment, and the identified mitigation measures, were
included in the overall project impact assessment;

The evaluations performed by the specialists on the alternatives of the project
components were included in the comparative analysis to identify the most favourable
option;

Specialist input was obtained to address comments made by Interested and Affected
Parties (I&APs) that related to specific environmental features pertaining to each
specialist discipline; and

Salient recommendations made by the specialists were taken forward to the final EIA

Conclusions and Recommendations.

A host of studies were also conducted as part of the uMWP-1 Technical Feasibility Study

for the Raw Water component. Some of these studies that are particularly important in

terms of the EIA, and for which information was extracted to include in the EIA Report,

include the following:

R/
0.0

@,
0’0

7
0’0

0’0

H

Water Quality Analysis;
Geotechnical Investigation;
Economic Impact Assessment; and

Traffic Impact Assessment.

. IMPACT ASSESSMENT

The EIA Report assessed the pertinent environmental impacts that could potentially be

caused by the proposed uMWP-1 Potable Water during the pre-construction, construction

and operational phases of the project.

Impacts were identified as follows:

@,
0’0

@,
0’0

An appraisal of the project activities and components;
Impacts associated with listed activities contained in Government Notice No. R. 544, R.
545 and R. 546 of 18 June 2010, for which authorisation has been applied for;
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7
0’0

An assessment of the receiving biophysical, social, economic and built environment;

.0

Findings from specialist studies;

L)

.0

Issues highlighted by environmental authorities; and

L)

’0

Comments received during public participation.

*,

The impacts and the proposed management measures are discussed on a qualitative level
and thereafter quantitatively assessed by evaluating the nature, extent, magnitude,
duration, probability and ultimately the significance of the impacts. The assessment
considered impacts before and after mitigation, where in the latter instance the residual
impact following the application of the mitigation measures is evaluated.

The proposed mitigation of the impacts associated with the project includes specific
measures identified by the technical team (including engineering solutions) and
environmental specialists, stipulations of environmental authorities and environmental best
practices. The Pre-Construction and Construction Environmental Management
Programme (EMPr) provides a comprehensive list of mitigation measures for specific
elements of the project, which extends beyond the impacts evaluated in the body of the
EIA Report.

Cumulative impacts are discussed in terms of inter alia water resource management,

socio-economic environment, transportation network, biodiversity and agriculture.

I. ANALYSIS OF ALTERNATIVES

The EIA Report provides an appraisal of all the environmental and technical
considerations associated with the various alternatives through a comparative analysis to

eventually distil the Best Practicable Environmental Option (BPEO).

The implications of the ‘no go’ option are also assessed. The ‘no go’ alternative is not

supported due to the following reasons:

% The long-term water deficit that will exist in the Integrated Mgeni WSS means that the
water requirements of the supply area will not be met;

< Water supply shortfalls could adversely affect the various water user sectors, and

would suppress development with related socio-economic implications; and
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% Over-utilisation of water resources could adversely affect the ecological functioning of

the Mgeni River system.

Based on the recommendations of the specialists, technical considerations and the
comparison of the impacts, the following options were identified as the BPEOs for the
related project components:

% WTW Site — WTW Option 1;

< Potable water pipeline route — Western section - Option 1B, Central section - Option

1C and Eastern section - Option 1F; and
% Crossing of Mapstone Dam — Pipe Buried in Dam Basin.

J. PUBLIC PARTICIPATION

The figure to follow outlines the public participation process for the Scoping phase

(completed) and EIA phase (current).
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<]
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o £
E § BIDs & Reply Forms

=
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Advertisements
July 2014
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The EIA Report further provides a full account of the public participation process that was

followed for the EIA phase for the proposed project.

K. EIA CONCLUSIONS AND RECOMMENDATIONS

Attention is drawn to specific sensitive environmental features (with an accompanying

sensitivity map) for which mitigation measures are included in the EIA Report and EMPr.

An Environmental Impact Statement is provided and critical environmental activities that

need to be executed during the project life-cycle are also presented.

With the selection of the BPEO, the adoption of the mitigation measures include in the EIA
Report and the dedicated implementation of the EMPr, it is believed that the significant
environmental aspects and impacts associated with this project can be suitably mitigated.
With the aforementioned in mind, it can be concluded that there are no fatal flaws
associated with the project and that authorisation can be issued, based on the findings of
the specialists and the impact assessment, through the compliance with the identified

environmental management provisions

The EIA Report is concluded with key recommendations, which may also influence the

conditions of the Environmental Authorisation (where relevant).

June 2016 X



uMWP-1 Potable Water Component EIA Report (Final)

TITLE AND APPROVAL PAGE

Project Name: Proposed uMkhomazi Water Project Phase 1 - Potable Water Component
Report Title: Draft EIA Report

Authors: D. Henning

Authority reference no.: 14/12/16/3/3/3/95

Status of report: Draft

Date of issue: June 2016

Consultants: Nemai Consulting

Approved for Consultants by:

Study Leader

UMGENI WATER
Approved for Client by:

G. Subramanian

Planning Services

Prepared by Nemai Consulting
for Umgeni Water

June 2016 Xi



uMWP-1 Potable Water Component EIA Report (Final)

AMENDMENTS PAGE

Date Nature of Amendment Amendment No. Signature

July 2016 Draft for Authorities’ and Public Review 0

June 2016 Xii



uMWP-1 Potable Water Component EIA Report (Final)

TABLE OF CONTENTS

EXECUTIVE SUMMARY I

TITLE AND APPROVAL PAGE Xl
AMENDMENTS PAGE Xl
TABLE OF CONTENTS Xl
LIST OF ACRONYMS & ABBREVIATIONS XXVII
1 PURPOSE OF THIS DOCUMENT 1
2 DOCUMENT ROADMAP 2
3 PROJECT BACKGROUND AND MOTIVATION 4
3.1 Transfers to the Integrated Mgeni Water Supply System 4

3.1.1 Background 4

3.1.2 The uMWP-1 Water Supply Area 6

3.1.3 The Integrated Mgeni WSS water requirements 9
3.2 Distinction between uMWP-1 Modules 10
4 PROJECT LOCATION 12
5 LEGISLATION AND GUIDELINES CONSIDERED 15
5.1 Legislation 15

5.1.1 Environmental Statutory Framework 15

5.1.2 National Environmental Management Act 18

5.1.3 National Environmental Management: Waste Act 25

5.1.4 National Water Act (Act No. 36 of 1998) 26
5.2 Guidelines 26
5.3 Regional Plans 27
6 SCOPING AND EIA PROCESS 28
6.1 Environmental Assessment Triggers 28
6.2 Environmental Assessment Authorities 29
6.3 The Environmental Assessment to Date 29
6.4 EIA Methodology 30

June 2016 xiii



uMWP-1 Potable Water Component

EIA Report (Final)

6.4.1 Formal Process 30
6.4.2 Objectives of the EIA Phase 31
6.4.3 Alignment with the Plan of Study 32
6.4.4 Addressing DEA Requirements 33
6.4.5 Screening of Alternatives 34
6.4.6 Impact Prediction 35
6.5 Environmental Assessment Practitioner 36
7  ASSUMPTIONS AND LIMITATIONS 38
8 NEED AND DESIRABILITY 42
9 PROJECT DESCRIPTION AND ALTERNATIVES 45
9.1 Screened Alternatives 45
9.1.1 Measures to Increase the Water Resource 45
9.1.2 Desalination and Re-use 49
9.1.3 Use of Groundwater 49
9.1.4 Water Conservation & Water Demand Management 50
9.1.5 uMkhomazi-Mgeni Transfer Scheme 51
9.2 Overview of uMWP-1 Potable Water Infrastructure and Alternatives 61
9.3 Potable Water System Configuration Options and Pipeline Routing 63
9.3.1 Criteria for Pipeline Route Selection 63
9.3.2 Other Routing Considerations 64
9.4 uMkhomazi WTW 64
9.4.1 General 64
9.4.2 Water Demand and Phased Treatment Capacity Implementation 65
9.4.3 Raw Water Characterisation 67
9.4.4 Process and Plant Design 71
9.4.5 Management of WTW Residues 81
9.4.6 Management of Backwash / Washwater 95
9.4.7 Operation and Maintenance 95
9.4.8 Potable Water Reservoir 101
9.4.9 Alternative WTW Sites 102
9.5 Potable Water Pipeline 109
9.5.1 General 109
9.5.2 Pipeline Design Capacity 110
9.5.3 Pipeline Configuration Options 111
9.5.4 Pipeline Specifications 112
9.5.5 Alternative Potable Water Pipeline Routes 113
9.5.6  Alternative Methods for Crossing Mapstone Dam 135
9.6 uMWP-1 Raw Water 143
9.7 Alternatives Suggested by Interested and Affected Parties 144
9.7.1 Overall Scheme 144
9.7.2 Baynesfield Estate 146
June 2016 Xiv



uMWP-1 Potable Water Component

EIA Report (Final)

9.7.3 Baynesfield Community 146
9.7.4 NCT Forestry Co-operative Limited 146
9.7.5 Erf 34, 35 and 2-28 Umlaas Road 147
9.7.6 RCL Consumer Foods (Pty) Ltd 148
9.8 uMWP-1 Project Life-cycle 150
9.8.1 Pre-feasibility and Feasibility Phases 150
9.8.2 Pre-construction Phase 150
9.8.3 Construction Phase 151
9.8.4 Operational Phase 156
9.8.5 Decommissioning Phase 157
9.9 Preliminary Implementation Programme 157
9.10 Resources Required for Construction and Operation 158
9.10.1 Water 158
9.10.2 Sanitation 158
9.10.3 Waste 158
9.10.4 Potential Spoil Sites 159
9.10.5 Roads 162
9.10.6 Electricity 162
9.10.7 Pipe Storage Yards, Contractor’s Site Camps and Fabrication Yards 162
9.10.8 Construction Workers 164
10 PROFILE OF THE RECEIVING ENVIRONMENT 165
10.1  General 165
10.2 Land Use & Land Cover 166
10.2.1 General 166
10.2.2 WTW Options 166
10.2.3 Potable Water Pipeline Options 169
10.3 Climate 171
10.3.1 General 171
10.3.2 Temperature 171
10.3.3 Precipitation 172
10.3.4 Wind 172
10.4  Geology & Soils 173
10.4.1 General 173
10.4.2 Geotechnical Investigations 175
10.5 Geohydrology 176
10.6  Topography 178
10.7  Surface Water 179
10.7.1 Affected Rivers and Streams 179
10.7.2 Hydrology 181
10.7.3 Water Use 182
10.7.4 Ecological Status 184
10.7.5 Water Quality 186
June 2016 XV



uMWP-1 Potable Water Component

EIA Report (Final)

10.7.6 Riparian Habitat 188
10.7.7 Wetlands 188
10.8  Terrestrial Ecology 189
10.8.1 Flora 190
10.8.2 Fauna 202
10.9 Protected Areas 206
10.10 Socio-Economic Environment 208
10.10.1 Richmond LM 208
10.10.2  Mkhambathini LM 209
10.10.3 WTW and Potable Water Pipeline Options 209
10.11 Planning 210
10.12 Agriculture 212
10.12.1  General 212
10.13 Air quality 215
10.14 Noise 216
10.15 Historical and Cultural Features 216
10.15.1  General 216
10.15.2  Archaeological 216
10.15.3  Historical 217
10.15.4  Potable Water Pipeline 220
10.15.5 Palaeontology 223
10.16 Existing Structures and Infrastructure 224
10.17 Land Claims 226
10.18 Services 227
10.18.1 Water 227
10.18.2  Sanitation 228
10.18.3  Electricity 228
10.18.4  Transportation 229
10.18.5 Solid Waste 232
10.19 Aesthetic Qualities 233
10.20 Tourism 234
11 SUMMARY OF SPECIALIST STUDIES 235
11.1  Specialist Studies undertaken as part of the EIA 235
1111 Terrestrial Ecological Impact Assessment 236
11.1.2 Aquatic Impact Assessment 242
11.1.3 Heritage Impact Assessment 250
1114 Agricultural Impact Assessment 253
11.15 Visual Impact Assessment 257
June 2016 Xvi



uMWP-1 Potable Water Component

EIA Report (Final)

11.1.6 Socio-Economic Impact Assessment 263
11.1.7 Social Impact Assessment 265
11.1.8 Avifauna Study 268
11.2  Specialist Studies undertaken as part of the Technical Feasibility Study 273
1121 Economic Impact Assessment 273
11.2.2 Traffic Impact Assessment 280
12 IMPACT ASSESSMENT 282
12.1  Overview 282
12.1.1 General 282
12.1.2 Impacts associated with Listed Activities 282
12.1.3 Issues raised by Environmental Authorities and 1&APs 286
12.1.4 Project and High Level Environmental Activities 289
12.1.5 Environmental Aspects 292
12.1.6 Potential Significant Environmental Impacts 294
12.1.7 Impact Assessment Methodology 298
12.1.8 Impact Mitigation 300
12.2 Land Use 303
12.2.1 General 303
12.2.2 Impact Assessment 304
12.3  Geology, Geohydrology and Soils 305
1231 General 305
12.3.2 Impact Assessment 306
12.4  Surface Water 308
12.4.1 General 308
12.4.2 Water Use 308
12.4.3 Water Quality 310
12.4.4 Aquatic Ecology 312
12.4.5 Hydrology 319
12,5 Flora- General 320
1251 General 320
12.5.2 Impact Assessment 321
12.6  Fauna - General 322
12.6.1 General 322
12.6.2 Impact Assessment 323
12.7  Avifauna 323
12.7.1 General 323
12.7.2 Impact Assessment 325
12.8  Agriculture 326
12.8.1 General 326
12.8.2 WTW 327
12.8.3 Potable Water Pipeline 327
12.8.4 Access roads to WTW 329
June 2016 Xvii



uMWP-1 Potable Water Component

EIA Report (Final)

12.9  Historical and Cultural Features 333
12.9.1 General 333
12.9.2 Impact Assessment 333

12.10 Air Quality 337
12.10.1  General 337
12.10.2 Impact Assessment 339

12.11 Noise & Vibration 340
12.11.1 General 340
12.11.2 Impact Assessment 341

12.12 Socio-Economic Environment 342
12.12.1 General 342
12.12.2  Social Impact Assessment 342
12.12.3  Socio-Economic Impact Assessment 349

12.13 Traffic & Access Roads 353
12.13.1  General 353
12.13.2 Impact Assessment 355

12.14 Existing Structures and Infrastructure 356
12.14.1  General 356
12.14.2 Impact Assessment 357

12.15 Aesthetic Qualities and Tourism 357
12.15.1  General 357
12.15.2 Impact Assessment 359

12.16 ‘No-Go’ Impacts 362
12.16.1  General 362
12.16.2 Economic Impact Assessment 364
12.16.3  Conclusion 365

12.17 Cumulative Impacts 365

13 ANALYSIS OF ALTERNATIVES 369

13.1  General 369

13.2  ‘No Go’ Option 369

13.3  Screened & Feasible Alternatives 370

13.4  Technical Feasibility Study 370

13.5 Specialist Studies 372

13.6 Comparative Impacts of Alternatives 378
13.6.1 General 378
13.6.2 WTW 379
13.6.3 Potable Water Pipeline Route 382
13.6.4 Crossing of Mapstone Dam 386

June 2016 Xviii



uMWP-1 Potable Water Component

EIA Report (Final)

13.7 BPEOs Selection 388
14 PUBLIC PARTICIPATION 390
141  General 390
14.2  Public Participation during the Scoping Phase 391
14.3  Public Participation during the EIA Phase 391
1431 Maintenance of the I&AP Database 391
14.3.2 Comments and Responses Report 391
14.3.3 Notification of Review of Draft EIA Report 392
14.3.4 Accessing the Draft EIA Report 392
14.3.5 Public Meetings to Present the Draft EIA Report 393
14.3.6 Commenting on the Draft EIA Report 393
14.3.7 Review of the Final EIA Report 394
14.4  Notification of DEA Decision 394
15 EIA CONCLUSIONS & RECOMMENDATIONS 395
15.1  Sensitive Environmental Features 395
15.2  Environmental Impact Statement 397
15.3 Recommendations 401
16 REFERENCES 405
June 2016 Xix



uMWP-1 Potable Water Component

EIA Report (Final)

LIST OF

TABLES

UMWP-1 POTABLE WATER COMPONENTS — ALTERNATIVES

TABLE 1:

TABLE 2:

TABLE 3:

TABLE 4:

TABLE 5:

TABLE 6:

TABLE 7:

TABLE 8:

TABLE 9:

TABLE 10:
TABLE 11:
TABLE 12:
TABLE 13:
TABLE 14:
TABLE 15:
TABLE 16:
TABLE 17:
TABLE 18:
TABLE 19:
TABLE 20:
TABLE 21:
TABLE 22:
TABLE 23:
TABLE 24:
TABLE 25:
TABLE 26:
TABLE 27:
TABLE 28:
TABLE 29:
TABLE 30:
TABLE 31:
TABLE 32:
TABLE 33:
TABLE 34:
TABLE 35:
TABLE 36:
TABLE 37:

TABLE 38:

TABLE 39:
TABLE 40:

EIA REPORT ROADMAP IN RELATION TO GN NO. R. 543
UMWP-1 FEASIBILITY STUDY MODULES
ENVIRONMENTAL STATUTORY FRAMEWORK
EXPLANATION OF THE RELEVANT ACTIVITIES LISTED IN THE EIA REGULATIONS (2010)
ACTIVITIES TRIGGERED IN TERMS OF THE NEW EIA REGULATIONS (2014)
EXPLANATION OF THE RELEVANT NWA SECTION 21 ACTIVITIES
ALIGNMENT OF EIA REPORT WITH PLAN OF STUDY
DEA’'S SPECIFIC REQUIREMENTS
SCOPING AND EIA CORE TEAM MEMBERS
NEED AND DESIRABILITY OF THE PROJECT
PRE-FEASIBILITY STUDY - SCHEME COMPARISON: SCHEME IDENTIFICATION PHASE
PRE-FEASIBILITY STUDY - SCHEME COMPARISON: PRE-RECONNAISSANCE PHASE
PRE-FEASIBILITY STUDY - SCHEME COMPARISON: RECONNAISSANCE PHASE (DWAF, 1999A)
PRE-FEASIBILITY STUDY — ENVIRONMENTAL IMPACT RATINGS (DWAF, 1999A)
PRE-FEASIBILITY STUDY - SCHEME COMPARISON: TECHNICAL & ECONOMIC (DWAF, 1999A)
UMWP-1 POTABLE WATER PROJECT COMPONENTS AND RELATED ACTIVITIES
UMWP-1 POTABLE WATER COMPONENTS AND ALTERNATIVES
WATER DEMAND AND RECOMMENDED PLANT CAPACITY UP TO 2042 FOR PHASE 1
MAIN PARAMETERS CONSIDERED FOR DESIGN OF NEW UMKHOMAZI WTW
ENVISAGED CHEMICALS AND APPLICATION RANGE FOR PHASE 1 (750 ML/D)
TYPICAL TREATMENT STEPS IN POTABLE WATER PRODUCTION (ADAPTED FROM WRC, 2008)
WATER DEMAND, RECOMMENDED PLANT CAPACITY AND ACTUAL DESIGN CAPACITY
ESTIMATED FINAL WTR QUANTITIES
COMPARISON OF MIDMAR WTW AND PROPOSED UMKHOMAZI WTW
ECONOMIC COMPARISON OF SLUDGE DISPOSAL OPTIONS
WTW SITES - DISCARDED AND FEASIBLE OPTIONS
POTABLE WATER PIPELINE SPECIFICATION
POTABLE WATER PIPELINE ROUTES - DISCARDED AND FEASIBLE OPTIONS
POTABLE WATER PIPELINE ROUTES (NE = NORTH-EAST; SE = SOUTH-EAST)
LAND USES AT ALTERNATIVE WTW SITES (INDEX, 2015)
LAND USES ALONG POTABLE WATER PIPELINE ROUTES (INDEX, 2015)
AVERAGE DAILY MAXIMUM TEMPERATURE (°C) - PIETERMARITZBURG
AVERAGE DAILY MINIMUM TEMPERATURE (°C) - PIETERMARITZBURG
MONTHLY DAILY RAIN (MM) - PIETERMARITZBURG
NARRATIVE AND NUMERICAL RQOS (DWS, 2015)
HYDRO-METEOROLOGICAL CHARACTERISTICS OF THE UPPER UMLAZA RIVER CATCHMENT

\%

2
11
15
19
21
26
32
33
37
42
55
56
58
59
60
62
62
66
69
71
74
80
82
89
92
103
113
114
115
168
170
171
172
172
177
182

SUMMARY OF FINAL WATER USE ESTIMATES FOR THE UPPER UMLAZA RIVER CATCHMENT, AT

THE 2008-DEVELOPMENT LEVEL (DWA, 2013B)

UMKHOMAZI & UMLAZA RIVERS PES AND KEY DRIVERS RESULTING IN MODIFICATION FROM
NATURAL (DWA, 2013A)

THREATENED PLANT SPECIES RECORDED IN GRID CELLS 2930CB, 2930CD AND 2930DA
EXPLANATION OF SYMBOLS (JEAN & PRINS, 2015)

183

185
193
224

June 2016

XX



uMWP-1 Potable Water Component EIA Report (Final)

TABLE 41: SOURCES OF WATER - RICHMOND LM AND MKHAMBATHINI LM (STATS SA) 227
TABLE 42:  TOILET FACILITIES - RICHMOND LM AND MKHAMBATHINI LM (STATS SA) 228
TABLE 43: ENERGY SOURCES - RICHMOND LM AND MKHAMBATHINI LM (STATS SA) 228
TABLE 44: REFUSE DISPOSAL - RICHMOND LM AND MKHAMBATHINI LM (STATS SA) 232
TABLE 45: SUMMARY OF THE ECOSTATUS RESULTS FOR THE SECTION OF THE UMLAZA RIVER THAT
WOULD BE IMPACTED BY THE CONSTRUCTION OF THE PROPOSED ACTIVITIES 244
TABLE 46: RESULTS FROM WETLAND-IHI FOR WETLANDS WITHIN THE LOCAL AREA (ENVIROSS, 2016) 245
TABLE 47: IDENTIFIED HERITAGE SITES (BEATER & PRINS, 2015) 251
TABLE 48: VISUAL QUALITY OF THE REGIONAL LANDSCAPE (AXIS LANDSCAPE ARCHITECTURE, 2015) 259
TABLE 49: ASSESSMENT OF RED LISTED BIRD SPECIES (WILDSKIES, 2015) 269
TABLE 50: POTENTIAL IMPACTS ASSOCIATED WITH THE KEY LISTED ACTIVITIES 282
TABLE 51:  ACTIVITIES ASSOCIATED WITH UMWP-1 POTABLE WATER PRE-CONSTRUCTION PHASE 289
TABLE 52: ACTIVITIES ASSOCIATED WITH UMWP-1 POTABLE WATER CONSTRUCTION PHASE 290
TABLE 53: ACTIVITIES ASSOCIATED WITH UMWP-1 POTABLE WATER OPERATIONAL PHASE 291
TABLE 54: ENVIRONMENTAL ASPECTS - UMWP-1 POTABLE WATER PROJECT LIFE-CYCLE 293
TABLE 55: POTENTIAL SIGNIFICANT ENVIRONMENTAL IMPACTS — CONSTRUCTION PHASE 295
TABLE 56: POTENTIAL SIGNIFICANT ENVIRONMENTAL IMPACTS — OPERATIONAL PHASE 297
TABLE 57:  QUANTITATIVE IMPACT ASSESSMENT METHODOLOGY 299
TABLE 58: SUITE OF PROJECT EMPRS 301
TABLE 59: POTABLE WATER PIPELINE IMPACT SIGNIFICANCE RATINGS - PRECONSTRUCTION AND
CONSTRUCTION PHASES (ENVIROSS, 2016) 316
TABLE 60: WTW IMPACT SIGNIFICANCE RATINGS - PRECONSTRUCTION AND CONSTRUCTION PHASES 317
TABLE 61: POTABLE WATER PIPELINE IMPACT SIGNIFICANCE RATINGS - OPERATIONAL PHASE 318
TABLE 62:  WTW IMPACT SIGNIFICANCE RATINGS - OPERATIONAL PHASE (ENVIROSS, 2016) 318
TABLE 63: AGRICULTURAL IMPACT DESCRIPTION — WTW (INDEX, 2015) 327
TABLE 64: LAND USE AFFECTED BY PIPELINE (INDEX, 2015) 327
TABLE 65: PROJECTED INCOME FROM FARMING ACTIVITIES FOR PIPELINE ROUTES (INDEX, 2015) 328
TABLE 66: AGRICULTURAL IMPACT ASSESSMENT (INDEX, 2015) 330
TABLE 67: TECHNICAL TEAM'S PREFERRED OPTIONS (1 = MOST PREFERRED) 371

TABLE 68: PREFERRED OPTIONS RECOMMENDED BY SPECIALISTS FOR WTW (1 = MOST PREFERRED) 374
TABLE 69: PREFERRED OPTIONS RECOMMENDED BY SPECIALISTS FOR POTABLE WATER PIPELINE

ROUTE - WESTERN SECTION (1 = MOST PREFERRED) 375
TABLE 70: PREFERRED OPTIONS RECOMMENDED BY SPECIALISTS FOR POTABLE WATER PIPELINE
ROUTE - CENTRAL SECTION 375
TABLE 71: PREFERRED OPTIONS RECOMMENDED BY SPECIALISTS FOR POTABLE WATER PIPELINE
ROUTE - EASTERN SECTION (1 = MOST PREFERRED) 376
TABLE 72: PREFERRED OPTIONS RECOMMENDED BY SPECIALISTS FOR CROSSING OF MAPSTONE DAM (1
= MOST PREFERRED) 377
TABLE 73: SUMMARY OF ALTERNATIVES REFERRED BY SPECIALISTS AND TECHNICAL TEAM 378
TABLE 74: COMPARATIVE ADVERSE IMPACTS — WTW OPTIONS 379
TABLE 75: COMPARATIVE ADVERSE IMPACTS — POTABLE WATER PIPELINE - WESTERN SECTION 382

TABLE 76: COMPARATIVE ADVERSE IMPACTS — POTABLE WATER PIPELINE ROUTE - CENTRAL SECTION383
TABLE 77: COMPARATIVE ADVERSE IMPACTS — POTABLE WATER PIPELINE ROUTE - EASTERN SECTION384
TABLE 78: COMPARATIVE ADVERSE IMPACTS — CROSSING OF MAPSTONE DAM 386
TABLE 79: LOCATIONS FOR REVIEW OF DRAFT EIA REPORT 392

June 2016 XXi



uMWP-1 Potable Water Component EIA Report (Final)

TABLE 80:

DETAILS OF PUBLIC MEETINGS HELD TO PRESENT THE DRAFT UMWP-1 EIA REPORTS 393

LIST OF FIGURES

FIGURE 1:
FIGURE 2:
FIGURE 3:
FIGURE 4:
FIGURE 5:
FIGURE 6:
FIGURE 7:
FIGURE 8:
FIGURE 9:

FIGURE 10:
FIGURE 11:
FIGURE 12:
FIGURE 13:
FIGURE 14:
FIGURE 15:
FIGURE 16:
FIGURE 17:
FIGURE 18:
FIGURE 19:
FIGURE 20:
FIGURE 21:
FIGURE 22:
FIGURE 23:
FIGURE 24:
FIGURE 25:
FIGURE 26:
FIGURE 27:
FIGURE 28:
FIGURE 29:
FIGURE 30:
FIGURE 31:
FIGURE 32:
FIGURE 33:
FIGURE 34:
FIGURE 35:
FIGURE 36:
FIGURE 37:
FIGURE 38:
FIGURE 39:
FIGURE 40:
FIGURE 41:

SCHEMATIC OF INTEGRATED MOOI-MGENI SYSTEM

LONG-TERM WATER BALANCE PROJECTION FOR THE INTEGRATED MGENI WSS
THE PROPOSED WATER SUPPLY AREAS: UMWP, NORTH COAST & SOUTH COAST
WESTERN AND NORTHERN AQUEDUCT

UPDATED WATER REQUIREMENT PROJECTIONS FOR THE UMWP1 SUPPLY AREA
SELECTED WATER REQUIREMENT PROJECTION SCENARIO FOR THE UMWP1 SUPPLY AREA 10

© 00 N o >

DISTINCTION BETWEEN UMWP-1 MODULES 11
REGIONAL MAP — UMWP-1 RAW WATER & POTABLE WATER 13
LOCALITY MAP — UMWP-1 POTABLE WATER 14
OUTLINE OF SCOPING AND EIA PROCESS 31
LAYOUT OF SCHEMES CONSIDERED DURING PRE-FEASIBILITY STUDY (DWAF, 1999A) 54
LAYOUT OF SCHEMES - RECONNAISSANCE PHASE (DWAF, 1999A) 57
SIMPLIFIED DIAGRAM OF UMWP-1 COMPONENTS 61
UMKHOMAZI WTW PROJECTED DEMANDS VS TREATMENT CAPACITY 66
PROCESS SCHEMATICS OF THE UMKHOMAZI WTW 75
PROPOSED WTW LAYOUT 76
PHOTOGRAPHS OF MIDMAR WTW 79
SLUDGE AND WASHWATER TREATMENT OPTIONS AND ULTIMATE DISPOSAL METHODS 83
AERIAL IMAGE OF BROOKDALE FARM 85
TYPICAL ROTOR-SPREADER “MUCK” SPREADER USED ON THE BROOKDALE FARM 86
ECCA GROUP SHALE AND SANDSTONE FORMATION IN THE PIETERMARITZBURG AREA 91
WTW AND SLUDGE TREATMENT FACILITY ORGANOGRAMS 96
PROPOSED POTABLE WATER STORAGE 102
WTW ALTERNATIVE SITES 104
GENERAL VIEW OF WTW A (DISCARDED) 104
GENERAL VIEW OF WTW B (DISCARDED) 105
GENERAL VIEW OF WTW OPTION 1 105
GENERAL VIEW OF WTW OPTION 2 105
GENERAL VIEW OF WTW OPTION 3 106
WTW OPTION 1 - ORIENTATION OF WTW & ACCESS 107
WTW OPTION 2 - ORIENTATION OF WTW & ACCESS 108
WTW OPTION 3 - ORIENTATION OF WTW & ACCESS 109
POTABLE WATER PIPELINE ROUTE OPTIONS 114
WESTERN SECTION OF PROJECT AREA 120
CENTRAL SECTION OF PROJECT AREA 121
EASTERN SECTION OF PROJECT AREA 122
SOUTH-WESTERN VIEW OF TIMBER PLANTATION WHERE WTW OPTIONS 1 IS LOCATED 123
NORTH-WESTERLY VIEW ALONG OPTION 1 PIPELINE ROUTE 123
SOUTH-EASTERLY VIEW ALONG OPTION 1 PIPELINE ROUTE (D360) 124
NORTH-EASTERLY VIEW ALONG OPTION 1 PIPELINE ROUTE 124
WESTERN VIEW ALONG OPTION 1 PIPELINE ROUTE (MAPSTONE DAM CROSSING) 125

June 2016

XXil


file://///Nemai11/Projects/10515%20-%20uMWP%20Potable%20Water%20EIA/EIA%20Process/Reports/EIA%20Report/Draft/10515%20-%2020160622%20-%20uMWP-1%20Potable%20Water%20EIA%20Report%20(Draft).docx%23_Toc454544773

uMWP-1 Potable Water Component

EIA Report (Final)

FIGURE 42:
FIGURE 43:
FIGURE 44:
FIGURE 45:
FIGURE 46:
FIGURE 47:
FIGURE 48:
FIGURE 49:

FIGURE 50:

FIGURE 51:
FIGURE 52:
FIGURE 53:
FIGURE 54:

FIGURE 55:
FIGURE 56:
FIGURE 57:
FIGURE 58:
FIGURE 59:
FIGURE 60:
FIGURE 61:
FIGURE 62:
FIGURE 63:
FIGURE 64:
FIGURE 65:
FIGURE 66:
FIGURE 67:
FIGURE 68:
FIGURE 69:
FIGURE 70:
FIGURE 71:
FIGURE 72:
FIGURE 73:
FIGURE 74:
FIGURE 75:
FIGURE 76:
FIGURE 77:
FIGURE 78:
FIGURE 79:
FIGURE 80:
FIGURE 81:
FIGURE 82:
FIGURE 83:

EASTERN VIEW ALONG OPTION 1 PIPELINE ROUTE (NORTH OF HOPEWELL)
WESTERLY VIEW ALONG OPTION 1 PIPELINE ROUTE NEXT TO D125 (R603 CROSSING)
NORTH-EASTERLY VIEW ALONG OPTION 1 PIPELINE ROUTE NEXT TO D125

TIE-IN TO ‘57 PIPELINE

NORTH-WESTERLY VIEW ALONG OPTION 1A PIPELINE ROUTE (AT R56 CROSSING)
SOUTH-EASTERLY VIEW ALONG OPTION 1A PIPELINE ROUTE (AT R56 CROSSING)
NORTH-WESTERLY VIEW ALONG OPTION 1A PIPELINE ROUTE (AT R56 CROSSING)

125
126
126
126
127
127
128

AERIAL VIEW OF OPTION 1C ROUTE SHOWING DEVIATION TO MINIMISE IMPACTS TO CHICKEN

HOUSES (PORTION 43 OF THE FARM HOPEWELL 881)

129

AERIAL VIEW OF OPTION 1C ROUTE SHOWING DEVIATION TO MINIMISE IMPACTS TO CHICKEN

HOUSES (PORTION 20 OF THE FARM UMLAAS POORT 1174)
AERIAL VIEW OF OPTIONS 1D, 1E AND 1F

SOUTH-WESTERLY VIEW ALONG OPTION 1D PIPELINE ROUTE (R603 CROSSING)
NORTH-EASTERLY VIEW ALONG OPTION 1D PIPELINE ROUTE (R603 CROSSING)

129
130
130
131

SOUTH-WESTERLY VIEW ALONG OPTION 1D AND OPTION 1E PIPELINE ROUTES (YELLOW LINE) -

RAILWAY CROSSING

SOUTH-WESTERLY VIEW ALONG OPTION 1E PIPELINE ROUTE (R603 CROSSING)
NORTH-EASTERLY VIEW ALONG OPTION 1E PIPELINE ROUTE (R603 CROSSING)
NORTH-WESTERLY VIEW ALONG PIPELINE LINK TO WTW 2 (R56 CROSSING)
SOUTH-EASTERLY VIEW ALONG PIPELINE LINK TO WTW 2 (R56 CROSSING)

AERIAL VIEW OF PIPELINE LINK TO WTW 2 DEVIATION

GENERAL VIEW OF WTW 3 SITE

CROSSING OF MAPSTONE DAM

THREE-DIMENSIONAL VIEW OF SUSPENSION BRIDGE

CROSS SECTION THROUGH SUSPENSION BRIDGE

LONGITUDINAL SECTION THROUGH SUSPENSION BRIDGE
LONGITUDINAL SECTION THROUGH CONVENTIONAL STEEL PIPE BRIDGE
CROSS SECTIONS THROUGH CONVENTIONAL STEEL PIPE BRIDGE
LONGITUDINAL SECTION THROUGH CONCRETE PIERS OPTION

CROSS SECTIONS THROUGH CONCRETE PIERS OPTION

LONGITUDINAL SECTION THROUGH BURIED PIPELINE OPTION

CROSS SECTIONS THROUGH BURIED PIPELINE OPTION

UMWP-1 RAW WATER — WESTERN SIDE

UMWP-1 RAW WATER — EASTERN SIDE

ALTERNATIVE WTW SITES SUGGESTED BY NCT

ALTERNATIVE ROUTE (SEE YELLOW LINE) SUGGESTED BY I&APS
ALTERNATIVE ROUTE (SEE BLACK AND BLUE LINES) SUGGESTED BY RCL
TYPICAL TRENCH EXCAVATION AND PIPE INSTALLATION ACTIVITIES

131
132
132
133
134
134
135
136
137
138
138
139
139
140
140
141
142
143
144
147
148
149
153

TYPICAL EXAMPLES OF CHAMBERS (LEFT - DURING CONSTRUCTION; RIGHT — COMPLETED) 154

TYPICAL VIEWS OF REINSTATED (LEFT) AND REHABILITATED (RIGHT) PIPELINE ROUTES
TYPICAL RIVER CROSSING SHOWING CONCRETE ENCASED PIPE SECTION

PRELIMINARY IMPLEMENTATION TIMEFRAMES
LOCATIONS OF PROPOSED SPOIL SITES

AERIAL VIEW OF PROPOSED BAYNESFIELD SPOIL SITE
PHOTOGRAPHS OF PROPOSED BAYNESFIELD SPOIL SITE

154
155
157
159
160
160

June 2016

xxiii



uMWP-1 Potable Water Component EIA Report (Final)

FIGURE 84: AERIAL VIEW OF PROPOSED MANDERSTON SPOIL SITE 161
FIGURE 85: PHOTOGRAPH OF PROPOSED MANDERSTON SPOIL SITE 161
FIGURE 86: PROPOSED SITE CAMPS AND FABRICATION YARDS 164
FIGURE 87: LAND COVER 166
FIGURE 88: AERIAL VIEW OF WTW OPTION 1 167
FIGURE 89: AERIAL VIEW OF WTW OPTION 2 167
FIGURE 90: AERIAL VIEW OF WTW OPTION 3 168
FIGURE 91: LAND USE — WTW SITES (INDEX, 2015) 169
FIGURE 92: LAND USE — POTABLE WATER PIPELINE ROUTES (INDEX, 2015) 170
FIGURE 93: WIND ROSE FOR THE PIETERMARITZBURG WEATHER STATION 173
FIGURE 94: SIMPLIFIED GEOLOGY 174
FIGURE 95: SOIL MAP OF THE WTW AREAS (INDEX, 2015) 175
FIGURE 96: TERRAIN MORPHOLOGY AND 20M CONTOURS 178
FIGURE 97: SOUTH-WEST VIEW OF TERRAIN ALONG OPTION 1 PIPELINE ROUTE 178
FIGURE 98: WATERCOURSES IN THE STUDY AREA 180
FIGURE 99: NORTH-WEST (LEFT) AND SOUTH-WEST (RIGHT) VIEW OF MAPSTONE DAM NEAR PROPOSED
CROSSING OF PIPELINE ROUTE OPTION 1 181
FIGURE 100: WMA & QUATERNARY CATCHMENTS 181
FIGURE 101: MAJOR LAND USE IN RELEVANT UMWP-1 CATCHMENTS 183
FIGURE 102: RIVER HEALTH OF UMLAZA RIVER (WRC, 2002) 184
FIGURE 103: FEPA WETLANDS (NOTE: DISREGARD PIPELINE OPTION 2) 189
FIGURE 104: BIOMES IN PROJECT AREA 190
FIGURE 105: VEGETATION TYPES IN PROJECT AREA 191
FIGURE 106: KZN PROVINCIAL BIODIVERSITY PLAN IN RELATION TO THE PROJECT AREA 197
FIGURE 107: THREATENED ECOSYSTEMS 198
FIGURE 108: UMGUNGUNDLOVU DM BIODIVERSITY SECTOR PLAN (EKZNW, 2014) 201
FIGURE 109: KWAZULU-NATAL MISTBELT GRASSLANDS - SA078 — IMPORTANT BIRD AREA 204
FIGURE 110: TERRESTRIAL SYSTEMATIC CONSERVATION PLAN — BIRD POLYGONS (EKZNW 2010) 205
FIGURE 111: PROTECTED AREA NEAREST TO PROJECT AREA 207
FIGURE 112: UMGUNGUNDLOVU DM’'S SDF (UMGUNGUNDLOVU DM, 2013) 210
FIGURE 113: TIMBER PLANTATION AFFECTED BY WTW OPTION 1 213
FIGURE 114: AGRICULTURAL AREA AFFECTED BY WTW OPTION 2 214
FIGURE 115: AGRICULTURAL AREA AFFECTED BY WTW OPTION 3 214
FIGURE 116: EXAMPLE OF AGRICULTURAL LAND AFFECTED BY POTABLE WATER PIPELINE ROUTE 1 214
FIGURE 117: JOSEPH BAYNES MAUSOLEUM (JEAN & PRINS, 2015) 217
FIGURE 118: GRAVE AND HEADSTONE OF MARY MILNE STEAD (JEAN & PRINS, 2015) 218
FIGURE 119: GRAVE AND HEADSTONE OF ELEANOR PELLEN (JEAN & PRINS, 2015) 219
FIGURE 120: STEAD FAMILY CHURCH (JEAN & PRINS, 2015) 219
FIGURE 121: ST JOHNS CHURCH (BAYNESFIELD METHODIST CHURCH) AND GRAVES (JEAN & PRINS, 2015)220
FIGURE 122: STRUCTURE SITUATED SOUTH-WEST OF PIPELINE LINK TO WTW 2 (JEAN & PRINS, 2015) 221
FIGURE 123: STEAD FAMILY CEMETERY AND CHURCH COMPLEX IN RELATION TO PIPELINE ROUTE OPTIONS
(JEAN & PRINS, 2015) 222
FIGURE 124: GEOLOGICAL MAP OF AREA BETWEEN BAYNESFIELD & CAMPERDOWN IN THE GENERAL
PROJECT AREA (JEAN & PRINS, 2015) 223
FIGURE 125: EXISTING STRUCTURES 225
June 2016 XXiV



uMWP-1 Potable Water Component

EIA Report (Final)

FIGURE 126: LAND CLAIMS IN PROJECT AREA (NEMAI CONSULTING, 2016A) 226
FIGURE 127: TRANSPORTATION NETWORK 231
FIGURE 128: GENERAL VIEW OF STUDY AREA CONVEYING THE SENSE OF PLACE 233
FIGURE 129: TERRESTRIAL ECOLOGICAL SENSITIVITY MAP (NEMAI CONSULTING, 2016B) 241
FIGURE 130: VARIOUS VIEWS OF THE SURVEY HABITAT ALONG THE UMLAZA RIVER (ENVIROSS, 2016) 243
FIGURE 131: AN AQUATIC MACRO-INVERTEBRATE SPECIES THAT IS AN INDICATOR OF GOOD WATER
QUALITY SAMPLED DURING THE FIELD SURVEY (HEPTAGENIIDAE) (ENVIROSS, 2016) 245
FIGURE 132: WETLAND AND RIPARIAN ZONES ASSOCIATED WITH WESTERN AREA (ENVIROSS, 2016) 246
FIGURE 133: WETLAND AND RIPARIAN ZONES ASSOCIATED WITH CENTRAL AREA (ENVIROSS, 2016) 247
FIGURE 134: WETLAND AND RIPARIAN ZONES ASSOCIATED WITH CENTRAL AREA (ENVIROSS, 2016) 247
FIGURE 135: WETLAND AND RIPARIAN ZONES ASSOCIATED WITH EASTERN AREA (ENVIROSS, 2016) 248
FIGURE 136: HERITAGE SENSITIVITY MAP (BEATER & PRINS, 2015) 252
FIGURE 137: WTW 1: LAND USES FOR PIPELINE OPTIONS 1, 1A AND 1B (INDEX, 2015) 254
FIGURE 138: LAND USES FOR PIPELINE OPTIONS 1 AND 1C (INDEX, 2015) 254
FIGURE 139: LAND USES FOR PIPELINE OPTIONS 1, 1D AND 1E (INDEX, 2015) 255
FIGURE 140: LAND USES FOR PIPELINE LINK TO WTW 2 AND DEVIATION (INDEX, 2015) 255
FIGURE 141: LAND USES FOR PIPELINE LINK TO WTW 3 (INDEX, 2015) 256
FIGURE 142: LANDSCAPE TYPES (BAYNESFIELD AGRICULTURAL — TOP; BAYNESFIELD HINTERLAND
GRASSLAND - BOTTOM) (AXIS LANDSCAPE ARCHITECTURE, 2015) 258
FIGURE 143: VISIBILITY ANALYSIS — WTW OPTION 1 (AXIS LANDSCAPE ARCHITECTURE, 2015) 260
FIGURE 144: VISIBILITY ANALYSIS — WTW OPTION 2 (AXIS LANDSCAPE ARCHITECTURE, 2015) 261
FIGURE 145: VISIBILITY ANALYSIS - WTW OPTION 3 (AXIS LANDSCAPE ARCHITECTURE, 2015) 262
FIGURE 146: AVIFAUNAL CONSTRAINTS (WILDSKIES, 2015) 272
FIGURE 147: TRAFFIC IMPACT ASSESSMENT STUDY AREA (DWA, 2015B) 281
FIGURE 148: VIEW OF MIDMAR WTW 358
FIGURE 149: DIAGRAM OF ALTERNATIVES ASSESSED (INCLUDING WTW SITES, PIPELINE ROUTE AND
CROSSING OF MAPSTONE DAM) 373
FIGURE 150: LAYOUT DIAGRAM INDICATING BPEOS FOR PROJECT COMPONENTS 389
FIGURE 151: OUTLINE OF PUBLIC PARTICIPATION PROCESS 390
FIGURE 152: SENSITIVITY MAP 397
June 2016 XXV



uMWP-1 Potable Water Component

EIA Report (Final)

LIST OF APPENDICES

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H

APPENDIX |

APPENDIX J
APPENDIX K
APPENDIX L
APPENDIX M
APPENDIX N

: LOCALITY MAPS

. DEA APPROVAL OF SCOPING REPORT
: AMENDED APPLICATION FORM

: AFFECTED PROPERTIES

: CURRICULA VITAE OF EAPs

: DRAWINGS

. TYPICAL TRENCH GEOMETRY

: SPECIALISTS’ REPORTS

APPENDIX H1- Terrestrial Ecological Impact Assessment
APPENDIX H2 - Aquatic Impact Assessment
APPENDIX H3 - Agricultural Impact Assessment
APPENDIX H4 - Heritage Impact Assessment
APPENDIX H5 - Visual Impact Assessment
APPENDIX H6 - Socio-Economic Impact Assessment
APPENDIX H7 - Social Impact Assessment
APPENDIX H8 - Avifauna Study

APPENDIX H9 - Traffic Impact Assessment
APPENDIX H10 - Economic Impact Assessment
APPENDIX H11 - Declarations

: ENVIRONMENTAL MANAGEMENT PROGRAMMES

APPENDIX I1- Pre-Construction EMPr
APPENDIX I2 - Construction EMPr
APPENDIX I3 - Operational EMPr

. DATABASE OF I1&APs

. COPIES OF COMMENTS RECEIVED — FINAL SCOPING REPORT & EIA PHASE
: LETTER FROM UMGUNGUNDLOVU DISTRICT MUNICIPALITY

: COMMENTS AND RESPONSES REPORT

: COMMENT SHEET

June 2016

XXVi



uMWP-1 Potable Water Component EIA Report (Final)

LIST OF ACRONYMS & ABBREVIATIONS

AIDS Acquired Immunodeficiency Syndrome

BID Background Information Document

BPEO Best Practicable Environmental Option

CBA Critical Biodiversity Area

COGTA Cooperative Governance and Traditional Affairs
CR Critically Endangered

°C Degrees Celsius

DAFF Department of Agriculture, Forestry and Fisheries
DEDTEA Department of Economic Development, Tourism and Environmental Affairs
DEA Department of Environmental Affairs

DEA&DP Department of Environmental Affairs and Development Planning
DEAT Department of Environmental Affairs and Tourism
DM District Municipality

DMR Department of Mineral Resources

DoT Department of Transport

DWA Department of Water Affairs

DWAF Department of Water Affairs and Forestry

EAP Environmental Assessment Practitioner

EBA Endemic Bird Area

EFR Estuarine Freshwater Requirements

EIA Environmental Impact Assessment

EIP Environmental Implementation Plan

EIS Ecological Importance and Sensitivity

EKZNW Ezemvelo KZN Wildlife

EMF Environmental Management Frameworks

EMP Environmental Management Plan

EMPr Environmental Management Programme

EN Endangered

ESA Ecological Support Area

FEPA Freshwater Ecosystem Priority Area

FRAI Fish Response Assessment System

GGP Gross Geographic Product

GIS Geographical Information System

GN Government Notice

ha Hectare

HIV Human Immunodeficiency Virus

I&AP Interested and Affected Party

IAlAsa International Association of Impact Assessors South Africa

June 2016 XXVii



uMWP-1 Potable Water Component EIA Report (Final)

IDP
IFR
IHI
IWMP
km
km
kv
KZN

I/s

RQO
SAAB
SABAP
SACNASP
SAIEES
SANBI
SANS
SASAQS

Integrated Development Plan

Instream Flow Requirements

Index of Habitat Integrity

Integrated Waste Management Plan

Kilometre

Square kilometre

Kilovolts

KwaZulu-Natal

Litres

Litres per second

Local Municipality

Land Use Management Scheme

Metre

Meters above sea level

Metres per second

Square meters

Cubic metre

Mean Annual Runoff

Mean Annual Precipitation

Major Hazard Installation

Macro-invertebrate Response Assessment Index

Mooi Mgeni Transfer Scheme Phase 2

Mineral and Petroleum Resources Development Act (Act No. 28 of 2002)
Mega litre

Mega litre per day

Millimetre

Material Safety Data Sheet

National Environmental Management Act (Act No. 107 of 1998)
National Environmental Management: Waste Act (Act No. 59 of 2008)
National Freshwater Ecosystem Priority Area

National Water Act (Act No. 36 of 1998)

Occupational Health and Safety

Present Ecological State

Resource Quality Objective

South African Association of Botanists

Southern African Bird Atlas Project

South African Council for Natural Scientific Professions

South African Institute of Ecologists and Environmental Scientists
South African National Biodiversity Institute

South African National Standard

South African Society for Aquatic Scientists

June 2016

XXViii



uMWP-1 Potable Water Component

EIA Report (Final)

SASS-5
SAWS
SCA
SDF
SEA
SEMP
SQ

TDS

TE

ToR
uMWP-1
VEGRAI
VU
WDM
WMA
WSA
WSS
WTP
WTR
WTW

South African Scoring System, version 5
South African Weather Services

South Coast Augmentation

Spatial Development Framework
Strategic Environmental Assessment
Strategic Environmental Management Plan
Sub Quaternary

Total Dissolved Solids

Threatened Ecosystem

Terms of Reference

uMkhomazi Water Project Phase 1
Vegetation Response Assessment Index
Vulnerable

Water Demand Management

Water Management Area

Water Services Authority

Water Supply System

Water Treatment Plant

Water Treatment Residues

Water Treatment Works

June 2016

XXIX



uMWP-1 Potable Water Component EIA Report (Final)

1 PURPOSE OF THIS DOCUMENT

The uMkhomazi Water Project Phase 1 (UMWP-1), which entails the transfer of water

from the undeveloped uMkhomazi River (also known as the Umkomaas or Mkomazi) to
the existing Mgeni system, is currently being investigated through a Feasibility Study.
This transfer scheme is deemed to be the most viable option to provide a large volume of
water to fulfil the long-term water requirements of the Mgeni system. The uMWP-1
consists of both Raw Water and Potable Water components which are being undertaken
by the Department of Water and Sanitation (DWS) (previously known as the Department
of Water Affairs (DWA)) and Umgeni Water, respectively.

Nemai Consulting was appointed as the independent Environmental Assessment
Practitioner (EAP) to undertake the Environmental Impact Assessment (EIA) for the
proposed uMWP-1. According to Government Notice (GN) No. R. 543 (18 June 2010), an
EIA means a systematic process of identifying, assessing and reporting environmental

impacts associated with an activity.

This document serves as the Draft EIA Report (as contemplated in Regulation 31 of GN
No. R. 543) for the proposed uMWP-1 Potable Water component, where Umgeni Water is

acting as the project proponent. The proposed project consists of the following:

< A Water Treatment Works (WTW) and potable water storage reservoir in the uMlaza
River valley; and

% Potable water pipeline from the WTW to Umlaas Road where it connects into the

existing ’57 Pipeline owned by Umgeni Water.

To date, the Scoping phase of the overall environmental assessment for the project has
been completed. The Final Scoping Report and Plan of Study for the EIA were approved
by the Department of Environmental Affairs (DEA) on 09 December 2014.
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2 DOCUMENT ROADMAP

As a minimum, the EIA Report aims to satisfy the requirements stipulated in regulation 31

of GN No. R. 543 (18 June 2010). Table 1 presents the document’s composition in terms

of the aforementioned regulatory requirements.

Table 1:

EIA Report Roadmap in relation to GN No. R. 543

Correlation
with GN No.
R. 543

GN No. R. 543 Description

Purpose of this

L Document B B
2 Document _ _
Roadmap
Project R31(2)(f) A description of the need and desirability of the proposed
3 Background and activity.
Motivation
. . R31(2)(c) A description of the property on which the activity is to be
4 e undertaken and the location of the activity on the property.
Legislation and
5 Guidelines - -
Considered
R31(2)(a)(i-ii) | Details of -
6 Scoping and EIA (i) the EAP who compiled the report; and
Process (i) the expertise of the EAP to carry out an
environmental impact assessment.
7 Assumptions and | R31(2)(m) A description of any assumptions, uncertainties and gaps
Limitations in knowledge.
8 Need and R31(2)(f) A description of the need and desirability of the proposed
Desirability activity.
Project R31(2)(b) A detailed description of the proposed activity.
9 Description and
Alternatives
Profile of the R31(2)(d) A description of the environment that may be affected by
10 Receiving the activity.
Environment
11 Summary of R31(2)(j) A summary of the findings and recommendations of any
Specialist Studies specialist report or report on a specialised process.
R31(2)(d) A description of the manner in which the physical,
biological, social, economic and cultural aspects of the
environment may be affected by the proposed activity.
R31(2)(h) An indication of the methodology used in determining the
significance of potential environmental impacts.
R31(2)(k) A description of all environmental issues that were
12 Impact identified during the environmental impact assessment
Assessment process, an assessment of the significance of each issue
and an indication of the extent to which the issue could be
addressed by the adoption of mitigation measures.
R31(2)(I)(i-vii) | An assessment of each identified potentially significant
impact, including -
() cumulative impacts;
(i) the nature of the impact;
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Chapter

Correlation
with GN No.
R. 543

GN No. R. 543 Description

(i) the extent and duration of the impact;

(iv) the probability of the impact occurring;

(v) the degree to which the impact can be reversed,;

(vi) the degree to which the impact may cause
irreplaceable loss of resources; and

(vii) the degree to which the impact can be mitigated.

R31(2)(9) A description of identified potential alternatives to the
proposed activity, including advantages and

. disadvantages that the proposed activity or alternatives
Analysis of )
13 - may have on the environment.

R31(2)(i) A description and comparative assessment of all
alternatives identified during the environmental impact
assessment process.

R31(2)(e)(i-iv) | Details of the public participation process, including:

(i) steps undertaken in accordance with the plan of
study;

(i) a list of persons, organisations and organs of state
that were registered as interested and affected
parties;

14 Public (i) a summary of comments received from, and a
Participation summary of issues raised by registered interested
and affected parties, the date of receipt of these
comments and the response of the EAP to those
comments; and

(iv) copies of any representations and comments
received from registered interested and affected
parties.

R31(2)(n) A reasoned opinion as to whether the activity should or
should not be authorised, and if the opinion is that it
should be authorised, any conditions that should be made

EIA Conclusions _ in resp_ect of that a}uthorisation. _ .
15 and R31(2)(o)(i-ii) An environmental impact statgmgnt which contal_ns -
Recommendations 0] a summary of the !<ey findings of the environmental
impact assessment; and

(i) a comparative assessment of the positive and
negative implications of the proposed activity and
identified alternatives.

16 References - -
. R31(2)(p) Draft environmental management programme containing
Appendix | . !

the aspects contemplated in regulation 33.

Appendix H R31(2)(q) Copies of any specialist reports and reports on specialised

processes complying with regulation 32.
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3 PROJECT BACKGROUND AND MOTIVATION

3.1 Transfers to the Integrated Mgeni Water Supply System

3.1.1 Background

The information to follow was primarily sourced from the Technical Feasibility Study Raw
Water - Water Requirements and Return Flows Report (DWA, 2014b).

The current water resources of the Integrated Mgeni Water Supply System (WSS) are
insufficient to meet the long-term water requirements of the system. The Integrated
Mgeni WSS is the main water source that supplies about five million people and
industries in the eThekwini Municipality, uMgungundlovu District Municipality (DM) and
Msunduzi Local Municipality (LM), all of which comprise the economic powerhouse of the
KwaZulu-Natal (KZN) Province.

As shown in Figure 1, the Integrated Mgeni WSS comprises the Midmar, Albert Falls,
Nagle and Inanda Dams in
KZN, a water transfer
scheme from the Mooi
River and the newly
constructed Spring Grove
Dam. The current system
(Midmar, Albert Falls,
Nagle and Inanda Dams

Midmar WTW

Pietermaritzburg

and the MMTS-1) has a
stochastic yield of ‘ | I|! B

334 million m3/a (measured

at Inanda Dam) at a 99% m
assurance of supply. The i

short-term  augmentation

Durban

Figure 1: Schematic of integrated Mooi-Mgeni System
measure, Phase 2 of the

Mooi Mgeni Transfer Scheme (MMTS-2), currently being implemented with the
construction of Spring Grove Dam, will increase water supply from the Integrated Mgeni

June 2016 4



uMWP-1 Potable Water Component EIA Report (Final)

WSS by 60 million m3/a. However, this will not be sufficient to meet the long-term

requirements of the system, as shown in Figure 2.

Pre-feasibility investigations indicated that Phase 1 of the uMkhomazi Water Project
(uMWP-1), which entails the transfer of water from the undeveloped uMkhomazi River to
the existing Integrated Mgeni WSS, is the scheme most likely to fulfil this requirement.
The uMkhomazi River is the third-largest river in KZN in terms of mean annual runoff
(MAR).

Note that the figures included in Figure 2 are for the entire Mgeni System and apply to

the portion that will be supplied by uMWP-1.

The Mkomazi-Mgeni Transfer Pre-feasibility Study concluded that the first phase of the
uMWP would comprise a new dam at Smithfield on the uMkhomazi River near Richmond,

a multi-level intake tower and pump station, a water transfer pipeline/tunnel to a

650
600
| [ 1600
550 +-T”
ar"‘"a’—
Spring Grove Dam Additional I e o L 1400
500 7715”“\8 Grove Dam I>7 Yield (Pumpstation) -
-4 r//
450 &1
L+ - 1200
—_ ,/4/
MQ 400 — -
E \ - 1000 g
6 350 —— E
5 2
S 300 - 800 S
) o
E 250 >
S Existing Integrated Mgeni . 600
> 200 WSS (including Growth in
Darvill Return Flows) g
150 e e e | 400
100
d - 200
50 p
0 ! 0
H ) o O "z Vg © G N YV O © > O Vv ] © > O
N N Q » £ £ » » Vv % V V V P < > > ) »
D S S S U S, S AT, AR T SR S S SR S S, S, S
Actual historic water use (Source: KZN Reconciliation Strategy)
——Water requirement scenario - September 2011 (Source: KZN Reconciliation Strategy)
Figure 2: Long-term water balance projection for the Integrated Mgeni WSS
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balancing dam at Baynesfield Dam or a similar in-stream dam, a water treatment works at
Baynesfield in the uMlaza River valley and a gravity pipeline to the Mgeni bulk distribution
reservoir system, below the reservoir at Umlaas Road. From here, water will be

distributed under gravity to eThekwini and possibly low-lying areas of Pietermaritzburg.

Phase two of the uMWP may be implemented when needed, and could comprise the
construction of a large dam at Impendle further upstream on the uMkhomazi River to
release water to the downstream Smithfield Dam. Together, these developments have
been identified as having a 99% assured stochastic yield of about 388 million m3/a. The
DWA aims to have the uMWP-1 scheme implemented by 2023.

3.1.2 The uMWP-1 Water Supply Area

The uMWP-1 will support water requirements in the Integrated Mgeni WSS supply area

by providing water to a selected portion of this water supply system. The proposed

uMWP-1 water supply area is shown in Figure 3 and comprises parts of:

% The Integrated Mgeni WSS, downstream of Umlaas Road; and

% The eThekwini Municipality on the North Coast currently linked to the Mdloti River
WSS (supplied from Hazelmere Dam).

Water will be supplied from the proposed Smithfield Dam on the uMkhomazi River near
Bulwer via a series of conveyance infrastructure into the recently constructed Western
Aqueduct and the planned extension of the Northern Aqueduct (shown in Figure 4). This
planned Northern Aqueduct will connect to, and extend, the Western Aqueduct
northwards into the Mdloti River catchment and will also connect to the existing Northern

Aqueduct supplied from Durban Heights Water Treatment Plant (WTP).

The supply areas of the proposed uMWP-1 are sub-divided into three main areas as

follows:

% Outer West Area: The outer west area which is currently supplied from Midmar Dam
via Umlaas Road.

% Western Aqueduct Area: Areas that are currently supplied from Durban Heights
WTP that will be moved (or “shed”) onto the uMWP1 when Durban Heights WTP
reaches its operating capacity limit.
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@
0.0

Northern Aqueduct Area: Areas on the North Coast that are either currently supplied

from Durban Heights WTP or Hazelmere Dam (which has limited vyield) and

requirements associated with new

anticipated developments, particularly around the

King Shaka Airport and planned housing developments.
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Figure 3:

The proposed water supply areas:

uMWP, North Coast & South Coast
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FIGURE A.10
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uMkhomazi Water Project Phase 1: Module 1:
Technical Feasibility Study: Raw Water (uUMWP1-1/RW)

Recently constructed Western Aqueduct and
planned extension of the Northern Aqueduct

Figure 4: Western and Northern Aqueduct
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3.1.3 The Integrated Mgeni WSS water requirements

Two water requirement projections, namely a “Low”- and “High”-road scenario were

developed for the uUMWP-1 supply areas. The “Low”-road scenario was considered to be

the most realistic and appropriate for the purpose of sizing and timing uMWP-1

infrastructure. This was based on a number of considerations including the fact that the

“‘Low”-road scenario more closely follows the 1.5% growth rate adopted by Umgeni Water

for water requirement projections of the Integrated Mgeni WSS over recent years.

The water requirement projections are shown in Figure 5, including both the “Low”- and

“High”-road scenarios, as well as scenarios based on a 1.5% growth rate for comparison

purposes. Figure 6 shows the “Low’-road scenario, separated into the three main

uMWP-1 sub-areas of supply through key infrastructure.

1000
High-Road-Scenariof
323 = A
Low-Road-Scenariof]
(Preferred-planning-scenario)f] 80O
273
J00
243
Bl
500
173
123
- .':-Ju'
/3 T T T T T T T T T T 200
TP eSS LSes
Figure 5: Updated water requirement projections for the uMWP1 supply area
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Figure 6: Selected water requirement projection scenario for the uMWP1 supply area

The water requirement projections indicated for the Western and Northern Aqueduct sub-

areas in Figure 6 includes shed zones, which will be shed from Durban Heights WTP

onto the uUMWP-1. As such the water requirements shown in Figure 6 are the maximum

projected requirements for the supply areas in question. Initially the supply from the

uMWP-1 will be lower and phased in up to the full requirements over time. This phasing

will be based on growth in water requirements and infrastructure capacity constraints

within the Integrated Mgeni WSS.

3.2 Distinction between uMWP-1 Modules

The overall uUMWP-1 Feasibility Study has been divided into 3 modules, as presented in

Table 2 and Figure 7. This document represents the EIA Report for the EIA (Module 2)

that is being undertaken for the uMWP-1 Potable Water component.

June 2016
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Table 2: uMWP-1 Feasibility Study Modules
Module 1: — Module 3:
Technical &G4 water & saniation Module 2: Technical UMGENI
Feasibility @ NI a5t arma EIA Feasibility
Raw Water Potable Water YRATER - AMANZ)

DWS, as the project proponent for

the uMWP-1 Raw Water,

appointed AECOM (previously

known as BKS) to undertake this

study, which entails the following:

+* Smithfield Dam (Phase 1) to
be investigated to a detailed
feasibility level;

*%* Investigate the availability of
water from Impendle Dam
(Phase 2) as a future resource
to release to Smithfield Dam,
and refine the phasing of the
selected schemes;

%+ Optimise the conveyance
system between Smithfield

Dam and the proposed Water
Treatment Works (WTW);

*%* Undertake a water resources
assessment of the uMkhomazi
River Catchment, including

water availability to the lower
uMkhomazi; and

% Investigate the social and
economic impact of the

Nemai Consulting was
appointed by the separate
project proponents (DWS
and Umgeni Water) to
undertake the respective
ElAs for the proposed
uMWP-1 Raw Water and
Potable Water
components.

Separate EIA applications
were submitted for these
two components, with a
combined public
participation process.

Umgeni Water, as the project
proponent for the uMWP-1 Potable
Water, appointed Knight Piésold to
undertake this study, which entails the
following:

% Investigate required sizing and
possible locations for WTW and
water reservoir;

% Determine diameter and pipeline
routes for water pipelines between
Baynesfield and the Umlaas Road
precinct;

** Reconcile infrastructure sizing and
timing with the projected growth in
downstream water demands;

%* Undertake geotechnical
investigations at proposed WTW
site and along the proposed
pipeline route; and

** Undertake engineering survey at
proposed WTW site and along the
proposed pipeline route (includes
determining the extent of public
and privately owned land that may
be affected).

uMWP.

( Module 1: Raw Water \
3 4 + Applicant: DWA

230 * Engineers: AECOM

Z 2\
AN
‘\/\ N

Smithfield

uMlaza River

Balancing
N— Dam

Pipeline

Module 2: EIA
» Raw and potable water
* EAP: Nemai Consulting

Western Aqueduct\

Module 3: Potable Water

« Applicant: Umgeni Water
» Engineers: Knight Piésoid}l

Distinction between uMWP-1 Modules
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4 PROJECT LOCATION

For the sake on conveying the entire uMWP-1 footprint, Figure 8 shows both the Raw
Water and the Potable Water components, although this report only focuses on Potable

Water (Figure 9). Refer to locality maps contained in Appendix A.

The uMWP-1 Potable Water project area is situated in the southern part of KZN, in the
uMgungundlovu DM. The western part falls within the Richmond LM and the eastern part
in the Mkhambathini LM.

The majority of the project area is located on privately owned land which is predominantly
used for commercial farming and forestry. In the north-eastern part the pipeline crosses

the light industrial area of Umlaas Road.

The nearest town to the western part of the project area is Richmond, which is located
more than 10km to the south-west of Option 1 of the WTW at Baynesfield Estate. The
potable water pipeline route travels past the north of Hopewell. Apart from Umlaas Road

and Hopewell, the project infrastructure is located within rural areas.

A more detailed description of the properties affected by the project infrastructure is
provided in Section 10.1.2.1.

As discussed in Section 10.2, the location of the project infrastructure was influenced by
various factors, such as topography and associated elevation, impacts to the receiving
environment, existing servitudes, existing structures and infrastructure, access, site
constraints and geotechnical conditions (amongst others). From a technical perspective,
a primary determinant in siting the infrastructure was ensuring the correct elevation to

maintain a gravity fed system.
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5 LEGISLATION AND GUIDELINES CONSIDERED

5.1 Legislation

5.1.1

Environmental Statutory Framework

The legislation that has possible bearing on the proposed uMWP-1 Potable Water

component from an environmental perspective is captured in Table 3 below. Note: this

list does not attempt to provide an exhaustive explanation, but rather represents an

identification of the most appropriate sections from pertinent pieces of legislation.

Table 3: Environmental Statutory Framework
Legislation ‘ Relevance
Constitution of the | o

Republic of South Africa,
(No. 108 of 1996)

Chapter 2 — Bill of Rights.
Section 24 — Environmental Rights.

National Environmental
Management Act (No. 107
of 1998)

Section 24 — Environmental Authorisation (control of activities which may have a detrimental
effect on the environment).

Section 28 — Duty of care and remediation of environmental damage.
Environmental management principles.

Authorities — Department of Environmental Affairs (DEA) (national) and KZN Department of
Economic Development, Tourism and Environmental Affairs (DEDTEA) (provincial).

GN No. R. 543 of 18 June
2010

Process for undertaking Scoping and the EIA.

GN No. R. 544 of 18 June
2010

9. The construction of facilities or infrastructure exceeding 1000 metres in length for the bulk
transportation of water, sewage or storm water -

(i) with an internal diameter of 0,36 metres or more; or

(i) with a peak throughput of 120 litres per second or more,

excluding where:

a. such facilities or infrastructure are for bulk transportation of water, sewage or storm water or
storm water drainage inside a road reserve; or
b. where such construction will occur within urban areas but further than 32 metres from a

watercourse, measured from the edge of the watercourse.

11. The construction of:

0] canals;

(ii) channels;

(i) bridges;

(iv) dams;

(v)  weirs;

(vi)  bulk storm water outlet structures;

(vii) marinas;

(viii) jetties exceeding 50 square metres in size;

(ix) slipways exceeding 50 square metres in size;

(x)  buildings exceeding 50 square metres in size; or

(xi)  infrastructure or structures covering 50 square metres or more

where such construction occurs within a watercourse or within 32 metres of a watercourse,
measured from the edge of a watercourse, excluding where such construction will occur behind the
development setback line.

12. The construction of facilities or infrastructure for the off-stream storage of water, including dams
and reservoirs, with a combined capacity of 50 000 cubic metres or more, unless such storage falls
within the ambit of activity 19 of Notice 545 of 2010.

13. The construction of facilities or infrastructure for the storage, or for the storage and handling, of a
dangerous good, where such storage occurs in containers with a combined capacity of 80 but not

June 2016
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Legislation Relevance

exceeding 500 cubic metres;

18. The infilling or depositing of any material of more than 5 cubic metres into, or the dredging,

excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock from

(i) awatercourse;

(i) the sea;

(iii) the seashore;

(iv) the littoral active zone, an estuary or a distance of 100 metres inland of the high-water mark of
the sea or an estuary, whichever distance is the greater-

but excluding where such infilling, depositing, dredging, excavation, removal or moving

(i) is for maintenance purposes undertaken in accordance with a management plan agreed to by
the relevant environmental authority; or

(i) occurs behind the development setback line.

22. The construction of a road, outside urban areas,

(i) with areserve wider than 13,5 meters or,

(i) where no reserve exists where the road is wider than 8 metres, or

(iii) for which an environmental authorisation was obtained for the route determination in terms of
activity 5 in Government Notice 387 of 2006 or activity 18 in Notice 545 of 2010.

23. The transformation of undeveloped, vacant or derelict land to —

(i) residential, retail, commercial, recreational, industrial or institutional use, inside an urban area,
and where the total area to be transformed is 5 hectares or more, but less than 20 hectares, or

(i) residential, retail, commercial, recreational, industrial or institutional use, outside an urban area
and where the total area to be transformed is bigger than 1 hectare but less than 20 hectares; -

except where such transformation takes place for linear activities.

24. The transformation of land bigger than 1000 square metres in size, to residential, retail,

commercial, industrial or institutional use, where, at the time of the coming into effect of this

Schedule such land was zoned open space, conservation or had an equivalent zoning.

26. Any process or activity identified in terms of section 53(1) of the National Environmental

Management: Biodiversity Act, 2004 (Act No. 10 of 2004).

47. The widening of a road by more than 6 metres, or the lengthening of a road by more than 1

kilometre -

0] where the existing reserve is wider than 13,5 meters; or

(i)  where no reserve exists, where the existing road is wider than 8 metres —

excluding widening or lengthening occurring inside urban areas.

56. Phased activities for all activities listed in this Schedule, which commenced on or after the

effective date of this Schedule, where any one phase of the activity may be below a threshold but

where a combination of the phases, including expansions or extensions, will exceed a specified

threshold.
GN No. R. 545 of 18 June | 3. The construction of facilities or infrastructure for the storage, or storage and handling of a
2010 dangerous good, where such storage occurs in containers with a combined capacity of more than

500 cubic metres.

10. The construction of facilities or infrastructure for the transfer of 50 000 cubic metres or more
water per day, from and to or between any combination of the following:

(i)  water catchments,

(i)  water treatment works; or

(i)  impoundments,

excluding treatment works where water is to be treated for drinking purposes.

15. Physical alteration of undeveloped, vacant or derelict land for residential, retail, commercial,
recreational, industrial or institutional use where the total area to be transformed is 20 hectares or
more;

except where such physical alteration takes place for:

(i) linear development activities; or

(i) agriculture or afforestation where activity 16 in this Schedule will apply.

GN No. R. 546 of 18 June | 2(a)(iii). The construction of reservoirs for bulk water supply with a capacity of more than 250 cubic
2010 metres.

4(a)(ii). The construction of a road wider than 4 metres with a reserve less than 13,5 metres.
10(a)(ii). The construction of facilities or infrastructure for the storage, or storage and handling of a
dangerous good, where such storage occurs in containers with a combined capacity of 30 but not
exceeding 80 cubic metres.

12. The clearance of an area of 300 square metres or more of vegetation where 75% or more of the
vegetative cover constitutes indigenous vegetation.

13. The clearance of an area of 1 hectare or more of vegetation where 75% or more of the
vegetative cover constitutes indigenous vegetation, except where such removal of vegetation is
required for:
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Legislation Relevance

(1) the undertaking of a process or activity included in the list of waste management activities
published in terms of section 19 of the National Environmental Management: Waste Act, 2008
(Act No. 59 of 2008), in which case the activity is regarded to be excluded from this list.

(2) the undertaking of a linear activity falling below the thresholds mentioned in Listing Notice 1 in
terms of GN No 544 of 2010.

14. The clearance of an area of 5 hectares or more of vegetation where 75% or more of the

vegetative cover constitutes indigenous vegetation, except where such removal of vegetation is

required for:

(1) purposes of agriculture or afforestation inside areas identified in spatial instruments adopted

by the competent authority for agriculture or afforestation purposes;

(2) the undertaking of a process or activity included in the list of waste management activities

published in terms of section 19 of the National Environmental Management: Waste Act, 2008
(Act No. 59 of 2008) in which case the activity is regarded to be excluded from this list;

(3) the undertaking of a linear activity falling below the thresholds in Notice 544 of 2010.

16(iii - iv). The construction of:

¢ buildings with a footprint exceeding 10 square metres in size; or

¢+ infrastructure covering 10 square metres or more

where such construction occurs within a watercourse or within 32 metres of a watercourse,

measured from the edge of a watercourse, excluding where such construction will occur behind the

development setback line.

19(a)(ii). The widening of a road by more than 4 metres, or the lengthening of a road by more than 1

kilometre.

24 (c — d). The expansion of (c) buildings where the buildings will be expanded by 10 square metres

or more in size; or (d) infrastructure where the infrastructure will be expanded by 10 square metres

or more where such construction occurs within a watercourse or within 32 metres of a watercourse,
measured from the edge of a watercourse, excluding where such construction will occur behind the
development setback line.

26. Phased activities for all activities listed in this Schedule and as it applies to a specific

geographical area, which commenced on or after the effective date of this Schedule, where any

phase of the activity may be below a threshold but where a combination of the phases, including
expansions or extensions, will exceed a specified threshold.

National Water Act (Act | o  Chapter 3 — Protection of water resources.
No. 36 of 1998) Section 19 — Prevention and remedying effects of pollution.
Section 20 — Control of emergency incidents.
Chapter 4 — Water use.

Authority — DWA.

Environmental protection and conservation.
Section 25 — Noise regulation.

Section 20 — Waste management.

Authority — DEA

Air quality management

Section 32 — Dust control.

Section 34 — Noise control.

Authority — DEA.

National Environmental | ¢  Management and conservation of the country’s biodiversity.
Management: Biodiversity Protection of species and ecosystems.

Act, 2004 (Act No. 10 of | o Authority — DEA.

Environment Conservation
Act (Act No. 73 of 1989):

National Environmental
Management Air Quality
Act (Act No. 39 of 2004)

2004)

National Environmental | ¢  Protection and conservation of ecologically viable areas representative of South Africa's
Management:  Protected biological diversity and natural landscapes.

Areas Act (Act No. 57 of

2003)

National Environmental | ¢  Chapter 5 — licensing requirements for listed waste activities (Schedule 1), where relevant

Management: Waste Act | ¢  Authority — DEA.
(Act No. 59 of 2008)
National Forests Act (No. | ¢  Section 15 — Authorisation required for impacts to protected trees.

84 of 1998) e Authority — Department of Agriculture, Forestry and Fisheries (DAFF)
Minerals and Petroleum | o  Permit required for borrow pits and quarries (not applicable to this project).
Resources Development | «  Authority — Department of Mineral Resources (DMR).

Act (Act No. 28 of 2002)
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Occupational Health & | ¢  Provisions for Occupational Health & Safety
Safety Act (Act No. 85 of | e  Authority — Department of Labour.
1993)
National Heritage | ¢  Section 34 — protection of structure older than 60 years.
Resources Act (Act No. 25 | «  Section 35 — protection of heritage resources.
of 1999) e Section 36 — protection of graves and burial grounds.
e Section 38 — Heritage Impact Assessment for linear development exceeding 300m in length;

development exceeding 5 000m? in extent.
Authority — Amafa aKwaZulu-Natali.

KZN Heritage Act (Act No.
04 of 2008)

Conservation, protection and administration of both the physical and the living or tangible
heritage resources of KZN.

e Authority — Amafa aKwaZulu-Natali.

Conservation of | ¢  Control measures for erosion.

Agricultural Resources Act | «  Control measures for alien and invasive plant species.

(Act No. 43 of 1983) ¢ Authority — Department of Agriculture.

Kwazulu-Natal ~ Planning | ¢  Directs and regulates planning and development in KZN.

and Development Act (Act | «  An application may be required before land may be used or developed for a particular purpose.

No. 06 of 2008) « All developments need to be in accordance with the municipality’s planning scheme.
e Authority — Municipality

KwaZulu-Natal Nature | ¢ Institutional bodies for nature conservation in KZN.

Conservation Management | ¢  Establish control and monitoring bodies and mechanisms.

Act (Act No. 09 of 1997). o Authority — Ezemvelo KZN Wildlife (EKZNW).

Integrated Coastal | ¢  Management of uMkhomazi Estuary.

Management Act (Act No. | e  Authority — DEA.

24 of 2008)

National Road Traffic Act
(Act No. 93 of 1996)

Authority — Department of Transport.

Tourism Act of 1993

Authority — South African Tourism Board.

The relationship between the project and certain key pieces of environmental legislation

is discussed in the subsections to follow.

5.1.2

National Environmental Management Act

According to Section 2(3) of the National Environmental Management Act (NEMA) (Act

No. 107 of 1998), “development must be socially, environmentally and economically

sustainable”, which means the integration of these three factors into planning,

implementation and decision-making so as to ensure that development serves present

and future generations.

The proposed uMWP-1 requires authorisation in terms of NEMA and the EIA is being

undertaken in accordance the EIA Regulations (2010) that consist of the following:

% EIA procedures - Government Notice No. R. 543;

% Listing Notice 1 - Government Notice No. R. 544;

% Listing Notice 2 - Government Notice No. R. 545; and
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% Listing Notice 3 - Government Notice No. R. 546.

The project triggers activities under Listing Notices 1, 2 and 3, and thus needs to be
subjected to a Scoping and EIA process. The listed activities are explained in the context
of the project in the table to follow. Note that the dimensions should be regarded as
approximates due to the dynamic nature of the planning and design process. As a
conservative approach, all possible activities that could possibly be triggered by the
project were included in the Integrated Application Form that was submitted to the
Department of Environmental Affairs (DEA), and a refinement of these activities took

place as the EIA process unfolded.

Table 4: Explanation of the relevant activities listed in the EIA Regulations (2010)

Ac’illc\)/lty Relevance of Listed Activity
544, 18 | 9 (i), (ii) | Details of bulk water pipelines are as follows:
June e Length — route option 1 = 21.3km;
2010 e Length — route option 2 = 24.5 km;

e Internal diameter = 2.5 m; and
e  Peak throughput = 500 Megalitres per day.
544, 18 | 11 (iii), | A number of watercourses that form part of the uMlaza River system will be traversed by both pipeline

June (v), (x), | route alternatives. Access roads may also be located within 32 metres of a watercourse.

2010 (xi)

544, 18 12 The capacity of the reservoir associated with the WTW is expected to exceed this threshold. The
June dimensions are as follows: 200 m x 350 m x 10 m deep.

2010

544, 18 13 “Dangerous goods” that are likely to be associated with the greater project, include the following:

June e Fuel stores for construction purposes;

2010 e Goods used for the operation of the sub-station(s); and

e WTW operations.
544, 18 18 (i) A number of watercourses that form part of the uMlaza River system will be traversed by both pipeline

June route alternatives. Access roads may also be located within 32 metres of a watercourse.

2010

544, 18 | 22 (i), (i) | Access roads to the sites — either upgrading of existing roads or building of new roads to facilitate access
June to the sites by the construction equipment.

2010

544, 18 23 (ii) Footprint of WTW expected to exceed this threshold, where a maximum area of 600 m by 350 m will be
June required for the complete 1 250 Ml/d plant.

2010

544, 18 24 Zoning status of land affected by project infrastructure to be confirmed. Land earmarked for WTW to be
June rezoned.

2010

544, 18 26 Given the sheer size of the area impacted on by the proposed project the potential to impact on a species
June of biodiversity importance, as well as areas that show a combination of biodiversity relevant factors, is
2010 probable.

544, 18 a7 Widening or lengthening of existing roads to create access roads for the construction and operational
June phases.

2010

544, 18 56 Possible phased activities that may collectively trigger this listed activity.

June

2010

545, 18 3 “Dangerous goods” that are likely to be associated with the greater project, include the following:

June e Fuel stores for construction purposes; and

2010 e Goods used for the operation of the WTW (including Chlorine, Ammonium Hydroxide, Sodium
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GN ‘ Aclill(\)”ty ‘ Relevance of Listed Activity
Hydroxide).
545, 18 10 (ii) Construction of new WTW and bulk water pipeline to allow for transfer of water from the uMkhomazi River
June to the uMlaza River.
2010
545, 18 15 Footprint of WTW expected to exceed this threshold, where a maximum area of 600 m by 350 m will be
June required for the complete 1 250 Ml/d plant.
2010
546, 18 | 2(a)(iii) | Possible occurrence of sensitive biodiversity features at areas to be affected by the proposed reservoir.
June Refer to findings from Terrestrial Ecological Study.
2010
546, 18 4 — Access roads to the various sites, which may be located in areas that are deemed to be important from a
June (a)(ii)(bb | biodiversity perspective. Refer to findings from Terrestrial Ecological Study.
2010 —ee; gg)
546, 18 10 - Dangerous goods” that are likely to be associated with the greater project, include the following:
June (a)(ii) (bb | ¢  Fuel stores for construction purposes; and
2010 —€e;gg; | ¢ Goods used for the operation of the WTW (including Chlorine, Ammonium Hydroxide, Sodium
if) Hydroxide).
Possible occurrence of sensitive biodiversity features in the project area. Refer to findings from Terrestrial
Ecological Study.

546, 18 | 12 —(a); | Construction activities may involve extensive clearance of vegetation (300 square metres or more, where
June (b) 75% or more of the vegetative cover constitutes indigenous vegetation). Possible occurrence of sensitive
2010 biodiversity features at affected areas. Refer to findings from Terrestrial Ecological Study.
546, 18 | 13— (a); | Construction activities may involve extensive clearance of vegetation (1 hectare or more, where 75% or
June (b); more of the vegetative cover constitutes indigenous vegetation). Possible occurrence of sensitive
2010 (c)(ii)(bb | biodiversity features at affected areas. Refer to findings from Terrestrial Ecological Study.

—dd; ff)
546, 18 14 - Construction activities may involve extensive clearance of vegetation (5 hectares or more, where 75% or
June @)() more of the vegetative cover constitutes indigenous vegetation). Possible occurrence of sensitive
2010 biodiversity features at affected areas. Refer to findings from Terrestrial Ecological Study.
546, 18 | 16(iii— | Construction of infrastructure within watercourse (e.g. pipeline river crossings). Possible occurrence of
June iv) — sensitive biodiversity features at affected areas. Refer to findings from Terrestrial Ecological Study.
2010 (a)(ii)(bb;

dd; ee;

ff; hh)
546, 18 19 - Possibly related to access roads that may be required. Potential occurrence of sensitive biodiversity
June (a)(ii)(bb | features at affected areas. Refer to findings from Terrestrial Ecological Study. Refer to findings from
2010 —ee; gg; | Terrestrial Ecological Study.

ii)

546, 18 | 24 (c— | Construction of infrastructure within watercourse. Possible occurrence of sensitive biodiversity features at
June d) - affected areas. Refer to findings from Terrestrial Ecological Study.
2010 (a)(ii)(bb

—ee; g9
546, 18 26 Possible phased activities that may collectively trigger this listed activity.
June
2010

The following activities that were included in the initial Integrated Application Form are no

longer applicable:
GN No. R. 545 (18 June 2010) activity no. 5 — there will not be any discharge from the

WTW under normal operating conditions.
GN No. R. 545 (18 June 2010) activities no. 19 and 20, as well as GN No. R. 545 (18

June 2010) activities no. 20 and 21 — no borrow pits will be created as part of the

project.
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The new EIA Regulations (GN No. R. 982 — R. 985) came into effect on 4 December

2014 and they replaced the previous EIA Regulations that had been promulgated on 18

June 2010. The following transitional arrangements apply to the application submitted for

this project:

@
0’0

R/
0'0

According to Regulation 53(1) of GN No. R. 982, an application submitted in terms of
the previous NEMA regulations and which is pending when the new Regulations take
effect, must despite the repeal of those Regulations be dispensed with in terms of
those previous NEMA regulations as if those previous NEMA regulations were not
repealed.

In terms of Regulation 53(3) of GN No. R. 982, where an application submitted in
terms of the previous NEMA regulations is pending in relation to an activity of which a
component of the same activity was not identified under the previous NEMA notices,
but is now identified in terms of section 24(2) of the Act, the competent authority must
dispense of such application in terms of the previous NEMA regulations and may
authorise the activity identified in terms of section 24(2) as if it was applied for, on
condition that all impacts of the newly identified activity and requirements of these
Regulations have also been considered and adequately assessed. All the activities
triggered by the project in terms of the new EIA Regulations of 2014 are shown in
Table 5. These activities were assessed as part of the EIA process. Their relevance

to the project is the same as discussed in Table 4.

Table 5: Activities triggered in terms of the new EIA Regulations (2014)

€1\ ’ Ac’\tllc\)/lty Description of Listed Activity
983 9 The development of infrastructure exceeding 1000 metres in length for the bulk transportation of
4 Dec water or storm water-
2014 (i) with an internal diameter of 0,36 metres or more; or
(i) with a peak throughput of 120 litres per second or more;
excluding where-
(a) such infrastructure is for bulk transportation of water or storm water or storm water drainage
inside a road reserve; or
(b) where such development will occur within an urban area.
983 10 The development and related operation of infrastructure exceeding 1000 metres in length for the
4 Dec bulk transportation of sewage, effluent, process water, waste water, return water, industrial
2014 discharge or slimes —
(i) with an internal diameter of 0,36 metres or more; or
(i) with a peak throughput of 120 litres per second or more;
excluding where-
(a) such infrastructure is for bulk transportation of sewage, effluent, process water, waste water,
return water, industrial discharge or slimes inside a road reserve; or
(b) where such development will occur within an urban area.
983 12 The development of-
4 Dec (i) canals exceeding 100 square metres in size;
2014 (i) channels exceeding 100 square metres in size;
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Activity
No.

Description of Listed Activity

on |

(iii) bridges exceeding 100 square metres in size;

(iv) dams, where the dam, including infrastructure and water surface area, exceeds 100 square
metres in size;

(v) weirs, where the weir, including infrastructure and water surface area, exceeds 100 square
metres in size;

(vi) bulk storm water outlet structures exceeding 100 square metres in size;

(vii) marinas exceeding 100 square metres in size;

(viii) jetties exceeding 100 square metres in size;

(ix) slipways exceeding 100 square metres in size;

(x) buildings exceeding 100 square metres in size;

(xi) boardwalks exceeding 100 square metres in size; or

(xii) infrastructure or structures with a physical footprint of 100 square metres or more;

where such development occurs-

(a) within a watercourse;

(b) in front of a development setback; or

(c) if no development setback exists, within 32 metres of a watercourse, measured from the edge
of a watercourse; -

excluding-

(aa) the development of infrastructure or structures within existing ports or harbours that will not
increase the development footprint of the port or harbour;

(bb) where such development activities are related to the development of a port or

harbour, in which case activity 26 in Listing Notice 2 of 2014 applies;

(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or activity 14 in Listing Notice 3 of
2014, in which case that activity applies;

(dd) where such development occurs within an urban area; or

(ee) where such development occurs within existing roads or road reserves.

983 13 The development of facilities or infrastructure for the off-stream storage of water, including dams
4 Dec and reservoirs, with a combined capacity of 50000 cubic metres or more, unless such storage
2014 falls within the ambit of activity 16 in Listing Notice 2 of 2014.
983 14 The development of facilities or infrastructure, for the storage, or for the storage and handling, of
4 Dec a dangerous good, where such storage occurs in containers with a combined capacity of 80 cubic
2014 metres or more but not exceeding 500 cubic metres.
983 19 The infilling or depositing of any material of more than 5 cubic metres into, or the dredging,
4 Dec excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock of more than 5
2014 cubic metres from-

(i) a watercourse;

(ii) the seashore; or

(iii) the littoral active zone, an estuary or a distance of 100 metres inland of the high-water mark of

the sea or an estuary, whichever distance is the greater -

but excluding where such infilling, depositing , dredging, excavation, removal or moving-

(a) will occur behind a development setback;

(b) is for maintenance purposes undertaken in accordance with a maintenance management

plan; or

(c) falls within the ambit of activity 21 in this Notice, in which case that activity applies.
983 24 The development of-
4 Dec (i) a road for which an environmental authorisation was obtained for the route determination in
2014 terms of activity 5 in Government Notice 387 of 2006 or activity 18 in Government Notice 545 of

2010; or

(i) a road with a reserve wider than 13,5 meters, or where no reserve exists where the road is

wider than 8 metres;

but excluding-

(a) roads which are identified and included in activity 27 in Listing Notice 2 of 2014; or

(b) roads where the entire road falls within an urban area.
983 27 The clearance of an area of 1 hectares or more, but less than 20 hectares of indigenous
4 Dec vegetation, except where such clearance of indigenous vegetation is required for-
2014 (i) the undertaking of a linear activity; or

(i) maintenance purposes undertaken in accordance with a maintenance management plan.
983 28 Residential, mixed, retail, commercial, industrial or institutional developments where such land
4 Dec was used for agriculture or afforestation on or after 01 April 1998 and where such development:
2014 (i) will occur inside an urban area, where the total land to be developed is bigger than 5 hectares;

or
(ii) will occur outside an urban area, where the total land to be developed is bigger than 1 hectare;
excluding where such land has already been developed for residential, mixed, retail, commercial,
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on |

Activity ‘

industrial or institutional purposes.

983 30 Any process or activity identified in terms of section 53(1) of the National Environmental
4 Dec Management: Biodiversity Act, 2004 (Act No. 10 of 2004).

2014

983 48 The expansion of- .

4 Dec (i) canals where the canal is expanded by 100 square metres or more in size;

2014 (ii) channels where the channel is expanded by 100 square metres or more in size;

(iii) bridges where the bridge is expanded by 100 square metres or more in size;

(iv) dams, where the dam, including infrastructure and water surface area, is expanded by 100
square metres or more in size;

(v) weirs, where the weir, including infrastructure and water surface area, is expanded by 100
square metres or more in size;

(vi) bulk storm water outlet structures where the bulk storm water outlet structure is

expanded by 100 square metres or more in size; or

(vii) marinas where the marina is expanded by 100 square metres or more in size;

where such expansion or expansion and related operation occurs-

(a) within a watercourse;

(b) in front of a development setback; or

(c) if no development setback exists, within 32 metres of a watercourse, measured from the edge
of a watercourse;

excluding-

(aa) the expansion of infrastructure or structures within existing ports or harbours that will not
increase the development footprint of the port or harbour;

(bb) where such expansion activities are related to the development of a port or harbour, in which
case activity 26 in Listing Notice 2 of 2014 applies;

(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or activity 14 in Listing Notice 3 of
2014, in which case that activity applies;

(dd) where such expansion occurs within an urban area; or

(ee) where such expansion occurs within existing roads or road reserves.

983 49 The expansion of -
4 Dec (i) jetties by more than 100 square metres;
2014 (ii) slipways by more than 100 square metres;

(iii) buildings by more than 100 square metres;

(iv) boardwalks by more than 100 square metres; or

(v) infrastructure or structures where the physical footprint is expanded by 100 square metres or
more;

where such expansion or expansion and related operation occurs-

(a) within a watercourse;

(b) in front of a development setback; or

(c) if no development setback exists, within 32 metres of a watercourse, measured from the edge
of a watercourse;

excluding-

(aa) the expansion of infrastructure or structures within existing ports or harbours that will not
increase the development footprint of the port or harbour;

(bb) where such expansion activities are related to the development of a port or harbour, in which
case activity 26 in Listing Notice 2 of 2014 applies;

(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or activity 14 in Listing Notice 3 of
2014, in which case that activity applies;

(dd) where such expansion occurs within an urban area; or

(ee) where such expansion occurs within existing roads or road reserves.

983 56 The widening of a road by more than 6 metres, or the lengthening of a road by more than 1
4 Dec kilometre-
2014 (i) where the existing reserve is wider than 13,5 meters; or

(i) where no reserve exists, where the existing road is wider than 8 metres;
excluding where widening or lengthening occur inside urban areas.

983 67 Phased activities for all activities -
4 Dec i. listed in this Notice, which commenced on or after the effective date of this Notice; or
2014 ii. similarly listed in any of the previous NEMA notices, which commenced on or after the effective

date of such previous NEMA Notices;

where any phase of the activity may be below a threshold but where a combination of the phases,
including expansions or extensions, will exceed a specified threshold;

excluding the following activities listed in this Notice-

17(i)(a-d); 17(ii)(a-d); 17(ii)(a-d); 17(iv)(a-d); 17(v)(a-d); 20; 21; 22; 24(i); 29; 30; 31; 32; 34;
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NoO Description of Listed Activity

on |

Activity ‘

54(i)(a-d); 54(ii)(a-d); 54(ii))(a-d); 54(iv)(a-d); 54(v)(a-d); 55; 61; 62; 64, and 65.

984 4 The development of facilities or infrastructure, for the storage, or storage and handling of a
4 Dec dangerous good, where such storage occurs in containers with a combined capacity of more than
2014 500 cubic metres.

984 11 The development of facilities or infrastructure for the transfer of 50 000 cubic metres or more
4 Dec water per day, from and to or between any combination of the following -

2014 (i) water catchments;

(ii) water treatment works; or
(iii) impoundments;
excluding treatment works where water is to be treated for drinking purposes.

984 15 The clearance of an area of 20 hectares or more of indigenous vegetation, excluding where such
4 Dec clearance of indigenous vegetation is required for-
2014 (i) the undertaking of a linear activity; or

(i) maintenance purposes undertaken in accordance with a maintenance management plan.
985 2(d) The development of reservoirs for bulk water supply with a capacity of more than 250 cubic
4 Dec metres.
2014
985 4(d) The development of a road wider than 4 metres with a reserve less than 13,5 metres.
4 Dec
2014
985 10(d) | The development of facilities or infrastructure for the storage, or storage and handling of a
4 Dec dangerous good, where such storage occurs in containers with a combined capacity of 30 but not
2014 exceeding 80 cubic metres.
985 12(b) The clearance of an area of 300 square metres or more of indigenous vegetation except where
4 Dec such clearance of indigenous vegetation is required for maintenance purposes undertaken in
2014 accordance with a maintenance management plan.
985 14(d) | The development of-
4 Dec (i) canals exceeding 10 square metres in size ;
2014 (i) channels exceeding 10 square metres in size;

(iii) bridges exceeding 10 square metres in size;

(iv) dams, where the dam, including infrastructure and water surface area exceeds 10 square
metres in size;

(v) weirs, where the weir, including infrastructure and water surface area exceeds 10 square
metres in size;

(vi) bulk storm water outlet structures exceeding 10 square metres in size;

(vii) marinas exceeding 10 square metres in size;

(viii) jetties exceeding 10 square metres in size;

(ix) slipways exceeding 10 square metres in size;

(x) buildings exceeding 10 square metres in size;

(xi) boardwalks exceeding 10 square metres in size; or

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

where such development occurs -

(a) within a watercourse;

(b) in front of a development setback; or

(c) if no development setback has been adopted, within 32 metres of a watercourse, measured
from the edge of a watercourse;

excluding the development of infrastructure or structures within existing ports or harbours that will
not increase the development footprint of the port or harbour.

985 18(d) The widening of a road by more than 4 metres, or the lengthening of a road by more than 1
4 Dec kilometre.

2014

985 23(e) The expansion of-

4 Dec (i) canals where the canal is expanded by 10 square metres or more in size;

2014 (ii) channels where the channel is expanded by 10 square metres or more in size;

(iii) bridges where the bridge is expanded by 10 square metres or more in size;

(iv) dams where the dam is expanded by 10 square metres or more in size;

(v) weirs where the weir is expanded by 10 square metres or more in size;

(vi) bulk storm water outlet structures where the structure is expanded by 10 square metres or
more in size;

(vii) marinas where the marina is expanded by 10 square metres or more in size;

(viii) jetties where the jetty is expanded by 10 square metres or more in size;

(ix) slipways where the slipway is expanded 10 square metres or more in size;

(x) buildings where the building is expanded by 10 square metres or more in size,;
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Activity
No.

(xi) boardwalks where the boardwalk is expanded by more than 10 square metres or more in size;
or

(xii infrastructure or structures where the physical footprint is expanded by 10 square metres or
more;

where such development occurs-

(a) within a watercourse;

(b) in front of a development setback adopted in the prescribed manner; or

(c) if no development setback has been adopted, within 32 metres of a watercourse, measured
from the edge of a watercourse;

excluding the expansion of infrastructure or structures within existing ports or harbours that will
not increase the development footprint of the port or harbour.

985 26 Phased activities for all activities —
4 Dec i. listed in this Notice and as it applies to a specific geographical area, which commenced on or
2014 after the effective date of this Notice; or

ii. similarly listed in in any of the previous NEMA notices, and as it applies to a specific
geographical area, which commenced on or after the effective date of such previous NEMA
Notices where -

any phase of the activity may be below a threshold but where a combination of the phases,
including expansions or extensions, will exceed a specified threshold; -

excluding the following activities listed in this Notice - 7; 8; 11; 13; 17; 20; 21; 24.

5.1.3 National Environmental Management: Waste Act

Amongst others, the purpose of the National Environmental Management: Waste Act
(NEM:WA) (Act No. 59 of 2008) includes the following:

1. To reform the law regulating waste management in the country by providing
reasonable measures for the prevention of pollution and ecological degradation and
for securing ecologically sustainable development;

To provide for institutional arrangements and planning matters;

To provide for specific waste management measures;

To provide for the licensing and control of waste management activities;

To provide for the remediation of contaminated land; and

o 0k WD

To provide for compliance and enforcement.

The original Integrated Application Form applied for approval of waste management
activities listed in GN No. 718 of 03 July 200, which primarily related to the management
of the sludge that will be generated at the proposed potable WTW. The Scoping Report
further included a discussion on the possible relevance of the project with regards to the
amended list of waste management activities published in GN No. 921 of 29 November
2013. However, following the Scoping phase and an assessment of the sludge
management options (refer to Section 9.4.5), it was confirmed that the sludge will be

disposed of at a registered landfill. This obviated the need for a Waste Management
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Licence in terms of NEM:WA, as the landfill selected will be in possession of the requisite
environmental approvals to accept the sludge. Accordingly, the Application Form was

amended to only relate to NEMA activities (refer to Appendix C).

5.1.4 National Water Act (Act No. 36 of 1998)

The types of water use are defined in Section 21 of the National Water Act (NWA) (Act
No. 36 of 1998). The water uses associated with uMWP-1 Potable Water are tabulated
below.

Table 6: Explanation of the relevant NWA Section 21 Activities

Segtllon Description of Water Use Relevance to Project
21(c) | Impeding or diverting the flow of water in | Instream works for watercourse crossings by the
a watercourse potable water pipeline and access roads.
21(i) Altering the bed, banks, course or | Construction activities within the regulated area of
characteristics of a watercourse any watercourse (i.e. 1:100 year floodline or

delineated riparian habitat, whichever is greatest) or
500m radius of a wetland.

21(g) | Disposing of waste in a manner which | The trigger of this water use type relates to the drying
may detrimentally impact on a water | of the sludge at the WTW.
resource

A Water Use Licence Application (WULA) will be compiled and submitted to the DWS
KZN Regional Office.

5.2 Guidelines

The following guidelines were considered during the preparation of the Scoping Report:

% Integrated Environmental Management Information Series, in particular Series 2 —
Scoping (DEAT, 2002);

% Guideline on Alternatives, EIA Guideline and Information Document Series (DEA&DP,
2010a);

% Guideline on Need and Desirability, EIA Guideline and Information Document Series
(DEA&DP, 2010b);

% Integrated Environmental Management Guideline Series 5. Companion to the EIA
Regulations 2010 (DEA, 2010a);
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% Integrated Environmental Management Guideline Series 7: Public Participation in the
EIA Process (DEA, 2010b); and

% Guidelines for Involving Specialists in the EIA Processes Series (Brownlie, 2005).

5.3 Regional Plans

The following regional plans will be considered during the execution of the EIA:

% Municipal Spatial Development Frameworks (SDF) (where available);

% Municipal Integrated Development Plans (IDP);

% Relevant provincial, district and local policies, strategies, plans and programmes; and

% uMgungundlovu DM Strategic Environmental Assessment (SEA) and Strategic
Environmental Management Plan (SEMP).
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6 SCOPING AND EIA PROCESS

6.1 Environmental Assessment Triggers

As mentioned, the uMWP-1 consists of both Raw Water and Potable Water components
with different applicants. Separate EIAs are thus being undertaken for these respective
components, however, a combined public participation process was adopted due to the

interrelationship between these two components.

An Application for Integrated Environmental Authorisation and Waste Management

Licence was made for the Potable Water component of the uMWP-1 in terms of:

< NEMA and the EIA Regulations (2010); and

% NEM:WA and GN No. 921 of 29 November 2013 (originally applied for activities under
GN No. 718 of 2009).

Refer to Section 5.1 for further discussion in the project’s legal framework.

As explained in Section 5.1.3, the original Integrated Application Form needed to be
amended as there was no longer a need for a Waste Management Licence in terms of
NEM:WA for managing sludge from the WTW. The amended Application Form, which is
included in Appendix C, now only relates to NEMA.

Based on the types of activities involved, which include activities listed in GN No. R. 544,
R. 545 and R. 546 of 18 June 2010 (Table 4), the requisite environmental assessment for
the project is a Scoping and EIA process.

The process for seeking authorisation under NEMA is undertaken in accordance with GN
No. R. 543 of 18 June 2010, promulgated in terms of Chapter 5 of NEMA. Although the
new EIA Regulations (GN No. R. 982 — R. 985) came into effect on 4 December 2014, in
terms of the transitional arrangements the EIA is being undertaken in accordance with the
previous EIA Regulations of 18 June 2010 as if they had not been repealed (refer to

discussion in Section 5.1.2).
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6.2 Environmental Assessment Authorities

In terms of NEMA the lead decision-making authority for the environmental assessment is
DEA, as the project proponent (Umgeni Water) is a statutory body in terms of NEMA
Section 24C. However, due to the geographic location of the project the KZN Department
of Economic Development, Tourism and Environmental Affairs (DEDTEA) is regarded as
one of the key commenting authorities in terms of NEMA during the execution of the EIA,
and all documentation will thus be copied to this Department (amongst others).

Various other authorities with jurisdiction over elements of the receiving environment or

project activities (refer to Section 5.1) were also consulted and involved in the EIA.

6.3 The Environmental Assessment to Date

The following milestones have been reached as part of the environmental assessment to

date:

1. A Pre-Application Consultation Meeting was convened with DEA on 21 January 2013.

2. An initial Environmental Authorities Meeting and site visit were held on 14 February
2013.

3. An Integrated Application Form for Scoping and EIA was originally submitted to DEA
on 30 August 2013. Thereafter, an amended Integrated Application Form was
submitted due to the increase in the understanding of the project and the receiving
environment, further engagement with authorities, advancements in the technical
feasibility study, as well as the publishing of the new waste management activities
under GN No. 921 of 29 November 2013.

4. The project was announced through the distribution of Background Information
Documents and Reply Forms and notification of I&APS via onsite notices, newspaper
advertisements and public meetings in October 2014.

5. A Draft Scoping Report, which conformed to regulation 28 of GN No. R. 543 (18 June
2010), was compiled. This document included the following salient information
(amongst others):

a. A Scoping-level impact assessment to identify potentially significant environmental

issues for detailed assessment during the EIA phase;
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b. Screening and investigation of feasible alternatives to the project for further
appraisal during the EIA phase; and

c. A Plan of Study, which explained the approach to be adopted to conduct the EIA
for the proposed project.

6. Notification of review of the Draft Scoping Report was undertaken in July 2014. The
Draft Scoping Report was lodged for review from 29 July - 08 September 2014.

7. Various public meetings were held in August 2014 to present the Draft Scoping
Report.

8. An Environmental Authorities Meeting was held on 03 September 2014 to provide an
overview of the draft Scoping Report.

9. A site visit was held with DEA on 04 September 2014.

10.A Comments and Response Report was compiled (which was updated during the
execution of the Scoping process), which summarised the issues raised by I&APs and
the project team’s response to these matters.

11.A meeting to clarify the project’s possible relation to NEM:WA was held with DEA on
03 December 2014.

12.DEA issued approval for the Scoping Report on 09 December 2014 (refer to

Appendix B), which allowed the commencement of the EIA phase.

Various other meetings were also held with authorities, stakeholder and I&APs during the

Scoping phase.

6.4 EIA Methodology

6.4.1 Formal Process

An outline of the Scoping and EIA process for the proposed uMWP-1 Potable Water is
provided in Figure 10.
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DEA Consultation

!

Submit Application Form

l DEA Acceptance

Prepare Draft Scoping Report

|

Public Review Period

Finalise & Submit Scoping
Report

SCOPING PHASE

Public Review

DEA Review

DEA Acceptance

Specialist Studies & Prepare
Draft EIA Report

Public Review Period

Finalise & Submit EIA Report

Public Review

EIA PHASE

DEA Review

DEA Decision I:l Environmental Assessment Practitioner
. Interested & Affected Parties
Notify I&APs B o=

Figure 10: Outline of Scoping and EIA process

6.4.2 Objectives of the EIA Phase

Key objectives of the EIA phase include the following:

% Carry out relevant specialist studies;

% Conduct public participation;

% Assess receiving environment;

< Undertake quantitative assessment of significant environmental impacts and identify

concomitant mitigation measures;
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< Evaluate project alternative through a comparative analysis; and
< Compile EIA Report in accordance with the requirements stipulated in regulation 31 of
GN No. R. 543 (18 June 2010) for review by authorities and I&APs. Refer to Section

2 for the document’s composition, in terms of the regulatory requirements.

6.4.3 Alignment with the Plan of Study

The Plan of Study, which was contained in the Scoping Report and was approved by
DEA, explained the approach to be adopted to conduct the EIA for the proposed project.
The manner in which the EIA Report addresses the requirements of the Plan of Study is

shown in Table 7.

Table 7: Alignment of EIA Report with Plan of Study

Plan of Study Requirement ‘ EIA Report Reference
Assess pertinent environmental issues identified during Scoping through: e Sections 11; and
1. Applying an appropriate impact assessment methodology; e Section 12

2. Conducting specialist studies;

3. Obtaining technical input; and

4. ldentifying suitable mitigation measures.
Specialist studies to be completed in accordance with Terms of Reference. | ¢  Section 11; and
e AppendixH
Public participation to include the following: Section 14

Update the I&AP Database;

Notification — Approval of Scoping Report;

Convene public meetings;

Compile and maintain a Comments and Response Report;
Allow for the review of the Draft EIA Report; and
Notification of DEA Decision.

EIA Report to satisfy the minimum requirements stipulated in regulation 31 | Section 2
of GN No. R. 543 (18 June 2010).
Authority Consultation. Section 14

The EIA included the following deviations from the Plan of Study:
% The following specialist replaced the individual initially listed in the Plan of Study -
o Agricultural Potential Study — Eugene Gouws.
% Due to the dynamic nature of the EIA process, the timeframes indicated in the Plan of

Study were altered as the subsequent tasks of the process were conducted.
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6.4.4 Addressing DEA Requirements

The manner in which DEA’s specific requirements, as listed in the letter received from this

Department for the approval of the Scoping Report (refer to Appendix B), have been

attended to are described in Table 8.

Table 8:

DEA’s Specific Requirements

DEA Requirements Response/Status

a)

Details of the future plans for the site and
infrastructure after decommissioning in 20-30
years and the possibility of upgrading the
proposed infrastructure to more advanced
technologies.

The proposed WTW and potable water pipeline
are considerable investments and under suitable
maintenance decommissioning of the scheme is
not considered relevant. Depending on water
supply requirements, the scheme could possibly
be upgraded or at least maintained to cater for
projected needs. However, should
decommissioning be required the activity will need
to comply with the appropriate environmental
legislation and best practices at that time.

b)

The total footprint of the proposed development
should be indicated. Exact locations of the whole
potable water infrastructure should be mapped at
an appropriate scale.

Maps of the project components and dimensions
of the infrastructure are provided in Section 9
(Description of the Project) and Section 10
(Profile of the Receiving Environment), as well as
in the drawings in Appendix F.

c)

Should a Water Use Licence be required, proof of
application for a licence needs to be submitted.

A meeting and site visit with the DWS Water Use
Authorisation officials were held on 22 July 2014.
The WULA will be submitted separately to DWS.

d)

Possible impacts and effects of the development
on the vegetation ecology with regard to lowland-
highland interface in the locality should be
indicated.

Refer to copy of specialist Terrestrial Fauna and
Flora Study contained in Appendix H1, as well as
impacts assessed in Section 12.5.

The impacts of the proposed facility on avifauna
and bats must be assessed in the EIA phase.

Refer to copy of specialist Avifauna Study
contained in Appendix H8 as well as impacts
assessed in Section 12.7.

f)

Possible impacts and effects of the development
on the surrounding industrial area.

In the north-eastern part of the project area the
pipeline crosses the light industrial area of Umlaas
Road.

Note that as part of the planning of the transfer
scheme, all historical, current and future water
requirements for all water use sectors within the
uMkhomazi and upper uMlaza River catchments
were factored into the calculations, which included
the industrial sector.

)

The EIR should

following:

e Environmental costs vs benefits of the water
project activities; and

e Economic viability of the facility to the
surrounding area and how the local
community will benefit.

include information on the

The Economic Impact Assessment (Appendix
H10) reviews the locality, the drivers of water
resource demand in the catchment areas and
provides an overview of the anticipated impacts of
the total development. Emphasis is placed on
understanding both the costs of the establishment
of the scheme, as well as the long term benefits
within an economic cost-benefit framework that
reviews the opportunity costs associated with the
proposed scheme. Refer to further related
discussions in Section 11.2.1.
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DEA Requirements Response/Status

h) Information on services required on the site, e.g. | Refer to Section 9.10 for a discussion on the
sewage, refuse removal, water and electricity. | services required during the construction and
Who will supply these services and has an | operational phases of the project. Due to the
agreement and confirmation of capacity been | project’s life-cycle timeframes, agreements will be
obtained? sought from the relevant service providers in the

design phase.

i) A construction and operational phase EMPr to | Suitable mitigation measures are proposed to
include mitigation and monitoring measures. manage (i.e. prevent, reduce, rehabilitate and/or

compensate) the environmental impacts, and are
included in the EMPrs (see Appendix I). It is
recommended that the EMPr for the Operational
Phase be developed as further information
becomes available (following the project’s design
phase), which will then be submitted to DEA for
review.

j) Should blasting be required, appropriate | Blasting will be required, based on geotechnical
mitigation measures should be provided. conditions encountered. All blasting will comply

with the relevant legislation and SANS
stipulations. Specific mitigation measures are
contained in the EMPr, including the use of blast
mats to safeguard against fly-rock, and the
protection of property and accompanying
monitoring practices.

k) Submit the amended normal Application Form | The Amended Application Form is included in

(not  Application Form for Integrated | Appendix C.
Environmental  Authorisation)  with  original
signatures to de-list the NEM:WA listed activities
as are no longer applicable to the proposed
development.

6.4.5 Screening of Alternatives

Various options to meeting the project’s objectives were considered during previous

studies (including the Pre-Feasibility Study), which eventually lead to the identification of

alternatives to be investigated as part of the Feasibility Study. Refer to further discussion

on screened alternatives under Section 9.1.

The Scoping exercise considered feasible alternatives in terms of the alternative sites

and alignments for the project infrastructure. The alternatives that were considered during

Scoping but were subsequently eliminated based on technical and environmental

considerations are discussed in Section 9. The “no go” option was also evaluated to

understand the implications of the project not proceeding.
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The feasible options are taken forward in the impact prediction (see Section 12), where
the potential positive and adverse effects to the environmental features and attributes are

examined further.

A comparative analysis of the alternatives from environmental (including specialist input)
and technical perspectives in provided in Section 13. This includes a systematic
comparison of the implications of the project options to enable the selection of a Best

Practicable Environmental Option (BPEO).

6.4.6 Impact Prediction

Refer to Section 12 for the impact assessment.

The potential environmental impacts associated with the project were identified through

an appraisal of the following:

% Proposed locations and footprint of the project infrastructure and components, which
included site investigations and a desktop evaluation with a Geographical Information
System (GIS) and aerial photography;

< Project infrastructure and design considerations;

% Activities associated with the project life-cycle (i.e. pre-construction, construction,
operation and decommissioning);

% Nature and profile of the receiving environment and potential sensitive environmental
features and attributes;

< Input received during public participation from I&APS;

% Findings of specialist studies;

% Legal and policy context; and

% Cumulative impacts.

The Scoping exercise aimed to identify significant environmental impacts for further
consideration and prioritisation during the EIA stage. Note that “significant impacts” relate
to whether the effect (i.e. change to the environmental feature / attribute) is of sufficient
importance that it ought to be considered and have an influence on decision-making.

During Scoping the impact prediction was executed on a qualitative level, where the main
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impacts where distilled by considering factors such as the nature, extent, magnitude,

duration, probability and significance of the impacts.

During the EIA stage a detailed assessment is conducted to identify all impacts, which
are evaluated via contributions from I1&APs, the project team and requisite specialist
studies, and through the application of the impact assessment methodology contained in
Section 12.1.7. Suitable mitigation measures are proposed to manage (i.e. prevent,
reduce, rehabilitate and/or compensate) the environmental impacts, and are included in
the Environmental Management Programme (EMPr) (see Appendix I).

6.5 Environmental Assessment Practitioner

Nemai Consulting was appointed by Umgeni Water as the independent EAP to undertake

the environmental assessment for the proposed uMWP-1 Potable Water component.

In accordance with Regulation 31(2)(a) of GN No. R. 543 of 18 June 2010, this section
provides an overview of Nemai Consulting and the company’s experience with ElAs, as
well as the details and experience of the EAPs that form part of the Scoping and EIA

team.

Nemai Consulting is an independent, specialist environmental, socio-economic and
Occupational Health and Safety (OHS) consultancy, which was founded in December
1999. The company is directed by a team of experienced and capable environmental
engineers, scientists, ecologists, sociologists, economists and analysts. The company

has offices in Randburg (Gauteng) and Durban (KZN).

The core members of Nemai Consulting that are involved with the Scoping and EIA
process for the project are captured in Table 9 below, and their respective Curricula Vitae

are contained in to Appendix E.
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Table 9: Scoping and EIA Core Team Members

Name Qualifications Experience Duties
Ms D. Naidoo B.Sc Eng (Chem) 19 years e Project Manager
e Quality Control
e EIA Process
MrD. Henning | e  B.Sc (Hons) Aquatic Health l4years | e Project Leader
e M.Sc River Ecology * EIAProcess
e Scoping & EIA Reports
Mr C. Chidley e B.Sc Eng (Civil); 21 years e Quality Reviewer
e BA (Economics, Philosophy) e Technical Input
° MBA o EMPr
Ms R. Maharaj | BA (Hons) Environmental Management 4 years Public Participation Coordinator

June 2016

37




uMWP-1 Potable Water Component Scoping Report (Final)

7 ASSUMPTIONS AND LIMITATIONS

The following assumptions and limitations accompany the EIA process:

% As the design of the project components is still in feasibility stage, and due to the
dynamic nature of the planning environment, the dimensions and layout of the
infrastructure may change as the technical study advances through the design phase.

% Regardless of the analytical and predictive method employed to determine the
potential impacts associated with the project, the impacts are only predicted on a
probability basis. The accuracy of the predictions is largely dependent on the
availability of environmental data and the degree of understanding of the
environmental features and their related attributes.

< Based on the Technical Feasibility Study, the EIA assumed the following —

e There will not be any discharge to a watercourse from the normal operations of the
WTW. Based on the outcomes of the design phase, if provision needs to be made
for any discharge, the necessary approval processes will need to ensue in terms of
the appropriate environmental legislation which may include NEMA, NEM:WA and
NWA.

e Of the various options considered for the management of the sludge generated at
the WTW, the most feasible option at this stage was deemed to be the disposal at
a suitably registered landfill. If one of the other options becomes more favourable
at a later stage of the project life-cycle, all the necessary environmental approvals
will need to be sought by Umgeni Water.

% The Heritage Impact Assessment noted the following limitations (Beater & Prins,
2015):

e The entire length of the proposed pipeline and deviations were not inspected as
much of the pipeline runs through private property. Heritage resources along the
sections of pipeline not inspected could be found during the construction phase;
however, due to the highly disturbed nature of much of the alignment of the
pipeline that runs through intensively farmed vegetable and sugar cane farming
and forestry, it is not expected that intact and significant heritage sites will be
found.

e Visibility was compromised by dense vegetation and well established woodlot

plantations in portions the study area.
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% The Agricultural Impact Assessment noted the following limitations (Index, 2015):

The observations, conclusions and recommendations made in this report are
based on the best available data and on best scientific and professional knowledge
of the directors of INDEX (Pty) Ltd; and

The report is based on GIS programming and utilises satellite tracking to map

survey points.

% The Socio-Economic Impact Assessment noted the following assumptions and

limitations (Nemai Consulting, 2016a):

It is assumed that information obtained during the correspondence with the
landowners provide an honest account of the community structure and community
relationship to the uWMP-1 Potable Water Project;

It must be assumed that all the interview reports are based on reflections provided
by those present and may or may not be a true reflection of events;

The study was done with the information available to the specialist at the time of
executing the study, within the available time frames and budget. The sources
consulted are not exhaustive, and additional information which might strengthen
arguments, contradict information in this report and/or identify additional
information might exist. However, the specialist did endeavour to take an
evidence-based approach in the compilation of this report and did not intentionally
exclude information relevant to the assessment; and

It is assumed that no relocation of families or people will take place for this project.

% The Social Impact Assessment noted the following assumptions and limitations (Dr

Neville Bews & Associates, 2016):

It is assumed that the information provided by the project proponents was accurate
and that the feasibility study for the proposed uMWP-1 was undertaken with
integrity and is an accurate reflection of the situation on the ground;

It is assumed that all information provided by the independent EAP was accurate
as was the information provided in other specialist studies used in this report;

It was assumed that the information gathered through the public participation
process was a true reflection of the attitude of the public towards the project and
as such was accurately recorded;

The study is based on data obtained by Statistics SA during Census 2011 which,

dating back to October, 2011, is becoming somewhat out dated; and
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e Although an attempt was made within the available time frame and budgetary
constraints to gather as wide a range of data as possible there was a limitation to
the data that could be gathered.

% The Visual Impact Assessment noted the following assumptions and limitations (Axis

Landscape Architecture, 2015):

e This assessment was undertaken during the conceptual stage of the project and is
based on information available at the time;

e As the design of the project components is still in feasibility stage, and due to the
dynamic nature of the planning environment, the dimensions and layout of the
infrastructure may change as the technical study advances; and

e The location, size and number of the construction camps are unknown.

% The Aquatic Impact Assessment noted the following assumptions and limitations

(Enviross, 2016):

e The conclusions to the PES and the overall perceived potential impacts alluded to
within this report represents the results of a single survey. Certain assumptions
have been made regarding the future trends and the influence of seasonality that
have been based on professional judgement and experience gained by the field
ecologists whilst surveying within similar areas. The confidence of the trend
analysis will increase when more surveys have been undertaken, which is
especially relevant to fish sampling throughout the system that are strongly
influenced by seasonality.

% The Avifauna Study noted the following assumptions and limitations (Wildskies, 2015):
e This study made the assumption that the sources of information are reliable. The
following factors may potentially detract from the accuracy of the predicted results:
= This report is the result of a short term study, no long term studies were
conducted on site;

= As a result of the short term nature of this study, the opportunity for primary
data collection was limited. This study therefore depends heavily on secondary
or existing data sources such as those listed above. It is assumed that these
sources are dependable and of good quality; and

= Predictions in this study are based on experience of these and similar species

in different parts of South Africa, through the authors’ experience working in
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the field of wildlife — energy interaction since 1999. However bird behaviour
can’t be reduced to formulas that will hold true under all circumstances.
% The Terrestrial Ecological Impact Assessment noted the following assumptions and
limitations (Nemai Consulting, 2016b):

e The majority of threatened plant species are seasonal and only flower during
specific periods of the year and so desktop surveys were used to provide
additional information based on the current state of the receiving environment;

e Species of conservation concern are hard to find and to identify; consequently the
species described in this report do not comprise an exhaustive list; and

e Since environmental impact studies deal with dynamic natural systems additional
information may come to light at a later stage and the specialist can thus not
accept responsibility for conclusions and mitigation measures made in good faith
based information gathered or databases consulted at the time of the investigation.

% The Traffic Impact Assessment noted the following assumptions (DWA, 2015b):

e The trip generation calculations were based on the latest available (feasibility
stage) information of the uMWP-1. Final quantities, construction method and
program information will only be available later and therefore realistic assumptions
were made regarding -
= Required construction material quantities;
= Construction material sources;
= Construction programme; and

= Required workforce.
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8 NEED AND DESIRABILITY

In terms of Regulation 28(1)(i) of GN No. R. 543 (18 June 2010), this section discusses
the need and desirability of the project. The format contained in the Guideline on Need
and Desirability (DEA&DP, 2010b) has been used in Table 10.

Table 10: Need and Desirability of the Project

\[o} Question Response

NEED (‘timing’)

Is the land use (associated with the
activity being applied for) considered
within the timeframe intended by the

existing approved Spatial
Development  Framework  (SDF)
agreed to by the relevant

environmental authority? (i.e. is the
proposed development in line with
the projects and programmes
identified as priorities within the IDP).

The uMWP-1 is acknowledged in the uMgungundlovu DM’s
IDP as one of Umgeni Water’s projects for 2013/2014 —
2043/2044.

According to the SDF for the uMgungundlovu DM (2013),
the western part of the project area in Baynesfield falls
predominantly within an ‘Agricultural Priority Areas’. The
eastern part is located in a Secondary Node, which
constitutes urban centres with good existing levels of
economic development and the potential for growth,

serving the sub-regional economy and beyond. Light and
service industry is expected to be concentrated at Umlaas
Road.

The Umlaas Road area is also situated alongside a
Provincial Priority Corridor (Camperdown — Msunduzi —
Mooi River (N3)), as well as a Primary Corridor
(Camperdown — Umbumbulu — South Coast (R603)).

According to the Mkhambathini LM (2012) SDF, the
pipeline routes fall within an area designated for agriculture
and light industrial (Umlaas Road).

According to the Richmond LM (2013) SDF, the land
designation for the area affected by the project footprint is
‘rural settlements’.

Concern was expressed by the planning unit in the
Mkhambathini LM that the proposed project, in particular
one of the earlier site options (discarded) for the WTW that
was located closer to Umlaas Road in the north-eastern
part of the study area (on Portion 6 of the Farm Crookes
15723), may influence future development in the Umlaas
Road area. There are no further obvious indications that
the timing of the uMWP-1 is in conflict with the project and
programmes listed in the municipal IDPs and SDFs.

According to the long-term water requirement projections
and water balance of the Mgeni System, it is intended for
the Smithfield Scheme (UMWP-1) to be implemented by
2023.
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\[oB ‘ Question Response

2. Should development, or if applicable, | As explained in Section 11.2, several detached
expansion of the town/area | development options (each supplying a portion of the area)
concerned in terms of this land use | were identified as potential solutions to augment the water
(associated with the activity being | needs of the KZN Coastal Metropolitan Areas.
applied for) occur here at this point in
time? The uMkhomazi River was identified as a potential viable

source of water to augment the Mgeni System. As part of
the Mkomazi-Mgeni Transfer Pre-feasibility Study, various
augmentation schemes were evaluated and it was found
that the Smithfield and Impendle Schemes were most
favourable from technical, economic and environmental
reasons.

According to the long-term water requirement projections
and water balance of the Mgeni System, it is intended for
the Smithfield Scheme (UMWP-1) to be implemented by
2023.

3. Does the community/area need the | The strategic need for the project is explained in Section
activity and the associated land use | 3.1.
concerned (is it a societal priority)?

This refers to the strategic as well as | Within the context of the local community, the project is not
local level (e.g. development is a | a direct requirement as the affected areas form part of
national priority, but within a specific | separate water supply systems. However, various
local context it could be | engineering investigations found that the transfer of water
inappropriate) from the uMkhomazi River to the existing integrated Mgeni
WSS was the best option to provide the required
augmentation for this system’s long-term water
requirements.
Localised impacts associated with the project are assessed
in Section 12.

4. Are the necessary services with | Services required are explained in Section 9.10.
appropriate capacity currently
available (at the time of application), | The sludge that will be generated during the operational
or must additional capacity be | phase of the WTW will need to be disposed of. Options
created to cater for the development? | under consideration include disposal to land to support an

agricultural operation, disposal at a licenced landfill, and re-
use (e.g. using it as additive for making bricks).

5. Is this development provided for in | Although the uMWP-1 is acknowledged in the
the infrastructure planning of the | uMgungundlovu DM’s IDP, it is listed as a project that will
municipality, and if not what will the | be implemented by other sectors and departments. Umgeni
implication be on the infrastructure | Water will operate the bulk water supply scheme once
planning of the municipality (priority | completed.
and placement of services)?

6. Is this project part of a national | As mentioned, the integrated Mgeni WSS is the main water
programme to address an issue of | source that supplies about five million people and
national concern or importance? industries in the uMgungundlovu DM, eThekwini

Municipality and Msunduzi LM, incorporating the greater
Pietermaritzburg and Durban metropolitan areas. This
project aims to increase the yield of this system to supply
the long-term water requirements of these areas. The
provision of potable water to communities is a National
programme and the development of resources to supply
the potable water is therefore also of National importance
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\[oB ‘ Question ‘ Response
DESIRABILITY (‘placing’)

7. Is the development the best | A number of factors were considered in selecting the sites
practicable environmental option | for the WTW options and aligning the potable water
(BPEO) for this land/site? pipeline. The BPEO is determined in Section 13 and is

based on a comparative analysis of the feasible
alternatives.

8. Would the approval of this application | It is not anticipated that the proposed uMWP-1 will
compromise the integrity of the | contradict or be in conflict with the municipal IDPs and
existing approved municipal IDP and | SDFs (refer to Section 10.11).

SDF as agreed to by the relevant
authorities?

9. Would the approval of this application | The compatibility of the project with the uMgungundiovu
compromise the integrity of the | DM Biodiversity Sector Plan, Strategic Environmental
existing environmental management | Assessment and Strategic Environmental Management
priorities for the area (e.g. as defined | Plan, as well as the KZN Systematic Conservation Plan
in EMFs), and if so, can it be justified | and other environmental management and planning tools
in terms of sustainability | were assessed as part of the EIA.
considerations?

10. | Do location factors favour this land | As part of the technical analysis, a number of locational
use (associated with the activity | factors were considered in selecting the sites for the WTW
applied for) at this place? (this relates | options and pipeline route options (including geological
to the contextualisation of the | conditions, topography, sensitive features, etc.). The
proposed land use on this site within | specialist studies investigated the locations based on
its broader context). sensitive environmental features and receptors.

11. | How will the activity or the land use | Refer to Section 12 for an assessment of the project’s
associated with the activity applied | potential impacts.
for, impact on sensitive natural and
cultural areas (built and rural/natural
environment)?

12. | How will the development impact on
people’s health and wellbeing (e.g. in
terms of noise, odours, visual
character and sense of place, etc.)?

13 | Will the proposed activity or the land | Opportunity costs, which are associated with the net
use associated with the activity | benefits forgone for the development alternative, were
applied for, result in unacceptable | considered in the Socio-economic Study and Economic
opportunity costs? Impact Assessment (refer to Section 11.2.1).

14 | Will the proposed land use result in | Cumulative impacts are assessed in Section 12.17.
unacceptable cumulative impacts?
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9 PROJECT DESCRIPTION AND ALTERNATIVES

9.1 Screened Alternatives

The screened alternatives focus on the entire project, with particular emphasis on the
uMWP-1 Raw Water component. It was deemed that this information is also relevant to
the discussion on the alternatives for the Potable Water, as this component forms part of
the overall transfer scheme. It is also necessary to provide the context to this project in

terms of previous options investigated to meet the water demands of the supply area.

9.1.1 Measures to Increase the Water Resource

The information to follow was primarily sourced from the Water reconciliation strategy for
the KZN Coastal Metropolitan Areas (DWAF, 2009).

Due to the orientation and layout of the individual rivers flowing to the ocean and the
stretched-out urban development along the coast, several detached development options
(each supplying a portion of the area) were identified as potential solutions to augment
the water needs of the KZN Coastal Metropolitan Areas. Numerous previous studies
investigated these development options at varying levels of detail with the result that the

implementation readiness of the developments varies.

9.1.1.1 Options for immediate and short-term implementation

Mgeni River System Supply Area

The supply areas receiving water from the Mgeni River System consist of the
Mgeni System Coastal Supply Area (eThekwini Municipality) and the Mgeni
System Inland Supply Area, comprising Mzunduzi LM as well as surrounding

areas serviced by the water supply infrastructure managed by Umgeni Water.

Phase-2 of the Mooi-Mgeni Transfer Scheme (MMTS-2 - Spring Grove Dam and
associated transfer infrastructure) is currently underway. The MMTS-2 will add 60

million cubic meters of water annually to the system yield.
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South Coast Area

The water resources supplying the Ugu DM, located in the southern part of the
area, are not sufficient with the results that substantial drought curtailments had

to be implemented in the recent past.

Umgeni Water in its role as regional Water Services Provider implemented the
South Coast Augmentation Pipeline (SCA) to augment the water supply of the
South Coast System from the water resources of the Mgeni River System.

Augmentation options for the South Coast Area include the following:
< Ngwadini Off-channel Storage Dam;

% Lovu Desalination Plant; and

< A proposed weir on the Lower Umkhomazi River.

North Coast Metropolitan Area

The Mdloti River System with Hazelmere Dam, operated by Umgeni Water, is the
primary water resource for the North Coast Metropolitan Area.

The projected water balance for the Mdloti River System indicates that
augmentation of the water resources is necessary. The Reconciliation Strategy
Study as well as feasibility studies conducted by the DWA Directorate: Option
Analysis recommended that Hazelmere Dam should be raised to augment the

water supply and reduce the risks of shortages.
Augmentation options for the North Coast Area include the following:
< Tongaat Desalination Plant; and

% Raising the Hazelmere Dam.

Far North Coast Supply Area

This covers the northern portion of the metropolitan area from Tongaat River to
the Thukela River and forms part of the llembe DM. KwaDukuza is the main
urban centre, which receives water from the Mvoti River as well as from

Hazelmere Dam via a pipeline operated by Umgeni Water. The capacity of this
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pipeline is however insufficient to supply the water requirements and Umgeni
Water is currently investigating the construction of a further pipeline to alleviate

the short term water shortage.

9.1.1.2 Options for implementation over the medium and long term

The water requirement of the metropolitan areas is expected to continue to

increase over the next 20 years and additional augmentation will be required.

Mgeni River System Supply Area

The following options were proposed:

< uMkhomazi-Mgeni Transfer Scheme consists of a proposed dam on the
uMkhomazi River near Smithfield, with a tunnel to transfer the water to the
Mgeni System. The Reconciliation Strategy Study confirmed through findings
from previous investigations that the development of the water resources of
the uMkhomazi River, for transfer to eThekwini Municipality should be
investigated. The Feasibility Study for this scheme is currently underway, and
of which this EIA forms part of.

< Direct re-use of return flows from selected Waste Water Treatment Works of
eThekwini Municipality. The implementation timeframe is 5 years.

< Desalination of sea water was also investigated. Initial results showed that
desalination is more costly than the above options, however further
investigations have indicated that the costs are significantly closer to the
above options than initially calculated. Desalination of sea water is being

investigated further in more detail.

North Coast and Far North Coast Supply Area

Due to the proximity of the Mvoti and Thukela rivers to the northern parts of the
metropolitan area, possible developments on these rivers were found to be viable
options that could supply the medium and long term future water requirements. It
is therefore recommended to commission a detailed feasibility study to determine
which water resource development is most beneficial to secure the future water

requirements.
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The following options are available:

% Transfers from two alternative options, either the Lower Thukela or the Mvoti
Development scheme. The functions of these alternative schemes are to
supply the far north coast supply area and then transfer the available
remaining yield to the north coast metropolitan area. The Lower Thukela
Scheme includes the utilisation of the presently unused yield in the Lower
Thukela and consists of abstraction works, pump station and transfer
infrastructure. The Mvoti Development Scheme consists of a dam on the
Mvoti River near IsiThundu; abstraction works, a pump station and
associated transfer infrastructure.

% Use of treated effluent. The option includes the re-use from selected Waste
Water Treatment Works to augment the water resources of the Mdloti River
System (Hazelmere Dam).

9.1.1.3 Use of treated effluent

There are currently significant volumes of treated wastewater processed by
municipalities that are either discharged directly or indirectly through the coastal
rivers into the ocean. eThekwini Municipality has already successfully
implemented re-use for industrial purposes. However, reconnaissance
investigations show that by applying sophisticated filtration and treatment
processes (addition to current wastewater treatment plants) further re-use seems
plausible and economically comparable to other alternatives. A major advantage
of the re-use is that it could be implemented over a significantly shorter time

period, compared to large surface water augmentation options.

The total return flow volumes generated from the eThekwini and Msunduzi
municipal areas in 2006 are 57% of the total water use (195.0 million m*/annum).
Of the total return flows generated, certain Waste Water Treatment Works were
identified to be suitable for domestic re-use purposes based on their location,
return flow volumes and the industrial portion of the effluent volume. Effluent with
an industrial component of 10% or less was regarded as suitable for domestic re-
use purposes and effluent with an industrial component of more than 10% as only

suitable for industrial purposes.
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9.1.2 Desalination and Re-use

Apart from the uUMWP-1, the options under further investigation for supplying water to the
region include:
% Desalinisation of sea water; and

< Re-use of treated effluent.

A study to investigate the feasibility of desalination of sea water as an option to provide
additional domestic water is being undertaken by Umgeni Water. Preliminary indications
suggest that desalination of sea water is still more expensive than other alternative
options, although it is recognised that at some point in the not too distant future
desalination of sea water may become economical. Seawater desalination may be of
particular importance to the KZN Coastal Metropolitan Area because of very rapid growth
and the high economic and environmental cost of additional surface water development.

There are two wastewater re-use projects under investigation, namely a study by
eThekwini Municipality which will feed into the coastal zone and another study by Umgeni

Water to feed into the Umlaas Road reservoir.

Both of these alternatives will form part of the overall decision on the most appropriate

means of addressing water demands.

9.1.3 Use of Groundwater

Given that most of the ideal locations for surface water dams have been used in South
Africa, groundwater resources are increasingly being used for potable water supply.
There are however some challenges that accompany the sole use of groundwater in

large water supply schemes such as the uMkhomazi Water Project.

Groundwater is the ideal water resource for rural water supply and water supply to small
isolated towns and scattered villages, as found in the Eastern Cape. Sustainable
groundwater sources such as perennial springs where present are also good sources of
potable water supply to small villages at higher elevations and steep slopes In

mountainous areas.
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The most challenging aspect of using groundwater for the total water supply of the
uMkhomazi water supply project is the total requirement of 220 million m®a. This equates
to +6 976 {/s. It is unlikely that groundwater can supply such a large volume without
having an immense network of successfully sited boreholes at high density across the
whole study area. Extensive pipeline networks to the different boreholes are required and

this also places a large burden on the maintenance of such schemes.

Aquifers are continually filled/recharged from rainfall as surface water dams are
continually filled from direct precipitation and runoff from rainfall. Another challenge in
groundwater is the inability to construct an adequately spaced production borehole
network to abstract all the groundwater recharged to an aquifer. This is largely due to
factors such as the low permeability or transmissivity of some aquifer units, aquifer
heterogeneity, inaccessibility of some terrain to drilling rigs as well as unknown aquifer
boundary conditions (DWAF, 2005).

The total recharge based on a lower 95 % assurance is 316 million m%a. A yield of 220
million m%a would represent 70% of recharge, which is a very high abstraction ratio.
Apart from this, the borehole yields are very low at £1 {/s, which would require +6 900
boreholes across the uMkhomazi River catchment area. This would be a physically
impractical task, taking the piping and electrical reticulation into account. It would require
a borehole drilled every 800 m if it would be done on a grid, which given the limits

imposed by the topography, would be impossible.

Conjunctive use is recommended where groundwater is developed along surface water

infrastructure to supplement surface water and for rural water supply.

9.1.4 Water Conservation & Water Demand Management

This section was extracted from the Umgeni Water Infrastructure Master Plan of 2014.

Water Demand Management (WDM) initiatives are the quickest measure to implement
and have the effect of lowering the demand curve and thereby either reducing the deficit
or by delaying the need to implement other measures. However, the extent of the
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success to be achieved through the implementation of WDM initiatives is very difficult to
predict accurately beforehand, and once achieved is difficult to maintain unless it is

constantly monitored and managed.

9.1.5 uMkhomazi-Mgeni Transfer Scheme

The information contained below was sourced from the Mkomazi-Mgeni Transfer Scheme
Pre-Feasibility Study (DWAF, 1999a).

The Pre-feasibility Study follows on from the Mgeni River System Analysis Study carried
out between 1991 and 1994, in which the uMkhomazi River was identified as a potentially
viable source of water for augmentation of the Mgeni System, and the Mooi-Mgeni
Transfer Feasibility Study carried out in 1995, in which the first phase scheme to augment
the Mgeni System from the Mooi River was investigated in detail and possible second

phase schemes were identified.

This Study included inter alia a pre-feasibility investigation of augmentation schemes on
the uMkhomazi River preceded by scheme identification and reconnaissance
investigations. In the Scheme Identification phase the following eight schemes were
identified (as shown in Figure 11):

1. Impendle Scheme (Scheme 1)

This scheme was originally identified by DWA and for the purposes of this study, it

was assumed that the scheme would be configured as follows:

< Rockfill dam with side channel spillway and capacity of 200 million m?3, near
Inzinga River confluence.

% Gravity tunnel to Midmar Dam.

% Pipeline and low lift pumpstation to extension of Midmar Waterworks.

% Clearwater gravity conveyance (existing and upgraded pipelines and Midmar

Tunnel) to Umlaas Road.

N

Clayborne Scheme (Scheme 2)

This scheme was identified by Umgeni Water and modified to include limited
pumping not allowed for in the original configuration. The selected configuration is

as follows:
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% Rockfill dam with side channel spillway and capacity of 170 million m?
approximately 10 km downstream of Impendle.

% 66 km of canals and 8 km of gravity tunnels to Lovu River near Richmond,
including a low lift pumpstation and shaft.

% Waterworks and gravity pipeline to Umlaas Road.

3.  Smithfield-Richmond Scheme (Scheme 3A)
This scheme was identified in the System Analysis Study, but required major
modification to deliver water to Umlaas Road. Its revised configuration is as follows:
% Rockfill dam with side channel spillway and capacity of 170 milion m* at
Smithfield.
< Pumpstation and shaft (85 m head) feeding 25 km gravity tunnel to Lovu River
near Richmond.
% Waterworks and pipeline as per Clayborne Scheme.
4.  Smithfield-Baynesfield Scheme (Scheme 3B)
This scheme is a variation of Scheme 3A, as follows:
% Rockfill dam as above.
% Pumpstation and shaft (25 m head) feeding a 32 km gravity tunnel to Mlazi
River at Baynesfield.
< Waterworks and pipeline to Umlaas Road.
5.  Ndonyane Scheme (Scheme 4)
This scheme was not previously identified. Its configuration is as follows:
< Rockfill dam with side channel spillway and capacity of 160 million m*® at
Ndonyane.
% Pumpstation and shaft (340 m head) feeding 14 km gravity tunnel to Lovu River
near Richmond.
< Waterworks and clearwater conveyance as per Scheme 3A.
6.  Winters Valley-Lovu (Scheme 5)

This scheme was identified by Umgeni Water and is configured as follows:

< Weir on the uMkhomazi at Winters Valley.

% Canal and multiple stage pumping via a pipeline across the divide between the
Mkomazi and Lovu catchments.

< Waterworks and clearwater conveyance as per Scheme 3A.
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%

This scheme was eliminated as it relies on run-of-river, which cannot supply a
regional waterworks and related conveyance infrastructure at sufficiently high levels
of assurance to be viable.

Inzinga-Mgeni (Scheme 6)

This scheme was not previously identified and consists of the following:

< Dam on Inzinga River near Brooklyn.

% Gravity tunnel 24 km long to upper reaches of Mgeni River.

% Waterworks and clearwater conveyance system as per Scheme 1.

This scheme was eliminated as its yield would be too small to justify the capital cost
of a 24 km tunnel. There would also be environmental problems associated with
transfers into the Mgeni Vlei.

Impendle Pipeline (Scheme 7)

As an alternative to Scheme 1, DWA suggested that a smaller scheme without a
tunnel should be considered. The configuration is as follows:

< Small dam at Impendle site.

% Pumpstation and pipeline (head 600 m) across watershed to Mgeni catchment.
% Waterworks and clearwater conveyance as per Scheme 1.

This scheme was eliminated on the basis of the extremely high pumping head.
There would also be environmental problems associated with discharging water into

sensitive vlei areas

Three of the above schemes were eliminated during an initial screening process on

mainly technical grounds (refer to Table 11).
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Table 11: Pre-feasibility Study - Scheme Comparison: Scheme ldentification Phase (DWAF,

1999a)
Scheme Advantages Disadvantages
1: Impendle + Very limited pumping +*+ Highest capital cost and Unit
+*+ Probably least impact on Reference Value
estuary + Yield limited by MAR
+ Least impact of conveyance + Centralised system entails
and waterworks greater risks
++ Centralised system simplifies
operation
2: Clayborne %+ Limited pumping ++» Second highest capital cost and

J
0’0

Scope for supplying irrigation
along canal route

third highest Unit Reference
Value (URV)

Limited scope for phasing of
canal

High social and environmental
impacts of canal

High maintenance costs of canal

3A: Smithfield-Richmond

Lowest capital cost and
second lowest URV
Greater yield than Impendle

Relatively high pumping head
Maximum size limited by
topography

Second dam required for future
phases

3B: Smithfield-Baynesfield

J
0’0

0’0

X3

S

Second lowest capital cost
and lowest URV

Greater yield than Impendle
Low pumping head

)
0‘0

Maximum size limited by
topography

Second dam required for future
phases

4: Ndonyane

Potentially highest yield of
schemes evaluated

X3

o

X3

¢

X3

¢

Very high pumping head
Relatively high capital cost and
second highest URV

Dam basin relatively pristine

5: Winters Valley-Lovu

Low capital cost

® <%
0‘0 0‘0

Very high pumping head
Inadequate assurance of supply
for scheme to be viable

6: Inzinga-Mgeni

O
0‘0

Inadequate yield vs. capital cost
for scheme to be viable

7: Impendle Pipeline

Low capital cost

® <%
0‘0 0‘0

&
0.0

Unacceptably high pumping head
Unacceptable negative impact on
receiving stream

Low yield

Note: Shading indicates schemes which were eliminated from further investigation and points considered

critical are underlined.

The remaining five schemes, all sized to generate an historical firm yield of 200 million

m3/a, were subjected to further technical and economic evaluation. This secondary

screening identified significant flaws in two of the five remaining schemes, but the results

of the economic analysis were inconclusive and it was considered inappropriate to

eliminate of any of these schemes without further investigation.
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The remaining five schemes were then subjected to a Pre-reconnaissance assessment,
in which the schemes were refined, with particular emphasis on phasing. An
environmental scoping exercise was also carried out. These schemes consist of dams,
clear and raw water conveyances consisting of tunnels, pipelines and, in one case,
canals, pumpstations, and water treatment works. Based on environmental and economic
considerations (refer to Table 12), one of the schemes was eliminated and a second was
identified as probably being environmentally unacceptable, but requiring further

investigation to confirm this.

Table 12: Pre-feasibility Study - Scheme Comparison: Pre-Reconnaissance Phase (DWAF,

1999a)
Scheme Advantages Disadvantages
1: Impendle % Very limited pumping % Third highest URV
¢ Probably least impact on estuary | % Yield limited by MAR
+* Least environmental impact of ¢ Centralised system entails greater
conveyance and waterworks risks
¢ Centralised system simplifies
operation
2: Clayborne ¢ Limited pumping +* Highest URV

2
3

L)
R/

A

* Scope for supplying irrigation
along canal route

Limited scope for phasing of canal
Unacceptably high social and
environmental impacts of canal
High maintenance costs of canal
and risk of interruption of supply

due to instability
Possible instability on dam site

O
0‘0

O
0‘0

X3

A

4
*

*

3A: Smithfield-Richmond

R/

L)
J

* Second lowest URV

L)

Relatively high pumping head

¢ Greater yield than Impendle % Maximum size limited by
topography
+»* Second dam required for future
phases
3B: Smithfield-Baynesfield + Lowest URV ¢ Maximum size limited by
+ Greater yield than Impendle topography
% Low pumping head ¢+ Second dam required for future
phases
4: Ndonyane +» Potentially highest yield of +«+ Very high pumping head
schemes evaluated ¢+ Highest capital cost and second

highest URV
«* Dam probably has greatest
environmental impact

Note: Shading indicates schemes which were eliminated from further investigation and points considered critical are
underlined.

Three of the remaining schemes were assessed at Reconnaissance level (see Figure
12), while a habitat integrity and preliminary geotechnical assessment was carried out on

the fourth. The schemes were refined, with allowance made for peak demand factors.
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Geotechnical assessments of the dam sites and tunnel routes were carried out, as were
Initial Environmental Assessments. Technically, the three primary schemes were found to
be feasible, and economically the schemes lay within a relatively small range. The
environmental assessment confirmed that the fourth scheme would be unacceptable. It
was therefore decided to eliminate this scheme, along with the least economical of the
remaining three schemes (see Table 13), from further investigation and to proceed to

Pre-feasibility phase with two schemes, namely the Impendle Scheme and Smithfield
Scheme.
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Figure 12: Layout of Schemes - Reconnaissance Phase (DWAF, 1999a)
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Table 13: Pre-feasibility Study - Scheme Comparison: Reconnaissance Phase (DWAF,

1999a)
Scheme Advantages Disadvantages
1: Impendle % Very limited pumping % Yield limited by Mean Annual

¢+ Low running costs Runoff

¢ Impact of waterworks and +*+ Probable technical difficulties in
conveyance system minimised raising dam
by using Midmar site and ++ Relatively high initial capital cost
northern ¢+ Vulnerability of centralised

« feeder infrastructure

’0

Infrastructure is centralised:
Ease of operation

More scope for spin-off
development of rural areas
Second lowest URV

D)

0’0

K/
0’0

>

3A: Smithfield-Richmond D

*
O
0‘0

Larger yield than Impendle Requires two dams: Greater

L)

Scheme environmental impact

+*» Would create more permanent | <* Requires major excavation at high
employment than Impendle point on pipeline route
Scheme *» Waterworks site not ideal

topographically
Relatively high pumping head
Highest URV

O <%
0‘0 0‘0

>
*

3B: Smithfield-Baynesfield | «

*
)

o

Larger yield than Impendle Requires two dams: Greater
Relatively low pumping head environmental impact

and running costs

Pipeline route and waterworks
site not problematic

Lowest URV

Would create more permanent
employment than Impendle
Scheme

K/
0’0 *,

0’0

0’0

K/
0’0

Note: Shading indicates schemes which were eliminated from further investigation.

The relative environmental impact ratings of the Smithfield and Impendle Schemes are
given in Table 14 and a comparison of the technical and economic aspects is provided in
Table 15.

According to DWA (1999a), it is clear from the environmental impact ratings that the Non-
augmentation option is not worthy of further consideration. Overall, the Smithfield
Scheme has a marginally higher impact rating, but this is still only Moderate-High versus
Moderate for the Impendle Scheme. The higher rating can be attributed to the fact that
two dams will have to be constructed and that the conveyance and treatment
infrastructure involves greenfields development. However, the lower yield of the Impendle
Scheme will require augmentation earlier than the Smithfield Scheme and the potential

exists, albeit small, of a future dam on the lower uMkhomazi, which would definitely not
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be viable in the case of the Smithfield Scheme. The construction of such a dam would

reverse the relative ratings.

Table 14:

Pre-feasibility Study — Environmental Impact Ratings (DWAF, 1999a)

Component No Development Impendle Scheme Smithfield Scheme
Social
Basins Significant impacts on Makhuzeni Incremental impacts associated
(including community as basin relatively with inundation of Smithfield basin
Recreation) densely settled. relatively low but potential for
densification high.
However, combined impacts of
both basins high.
3 3,5
Transfer Predominantly an upgrade of Extensive green-fields
Infrastructure existing infrastructure ie. development. Predominantly
brownfields low density agricultural landuse.
development. 2
15
Waterworks Upgrade of existing facility. Development of new facility.
0,5 1
Employment Impact on GGP and Minimal Minimal
employment
4,5
Bio-physical
Basins Basin extensively modified Basins extensively modified.
15 2
IFR’s* and Dam designed to meet Dams designed to meet
EFR’s** requirements. Location in upper requirements. Operation of two
catchment also reduces impacts. dams introduces some
complexities and location lower
down in catchment reduces
ability of mitigation through
incremental run-off.
15 2
Transfer Relatively modified landscape - Mostly green-fields
Infrastructure mostly brownfields development. development, however,
landscape modified through
agricultural activities.
15 2
Waterworks Upgrade of existing works. Development of new works.
0,5 1
Ol 4,5 2,0 2,5
Rating

* |FR’s = Instream Flow Requirements

**  EFR’s = Estuarine Freshwater Requirements
Impact Rating Scale (incorporates components of magnitude and significance)

1 =low;

2 = moderate;

3 = high;

4 = very high;

5 = fatally flawed
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Table 15: Pre-feasibility Study - Scheme Comparison: Technical & Economic (DWAF,

1999a)
IMPENDLE SCHEME SMITHFIELD SCHEME
Issue Significance Issue Significance
20% less ultimate yield than 4 Higher pumping 2
Smithfield head/greater
dependence on
pumping
Potential instability at 2 No surcharge capability 1
Midmar/Ferncliffe Tunnel outlet
No redundancy in supply to 4 Requires entirely new 2
Pietermaritzburg and Umlaas operational
Road infrastructure
Complex ultimate operating 3 Possible problems with 3
system tunnel maintenance
downtime due to limited
balancing storage
Greater risk of failure to supply 3
10 % greater Unit Reference 4
Value

Note: 1. For each issue, the scheme with the better characteristics for that particular issue is taken as the benchmark
and the significance of the difference is rated for the less favourable scheme.
2. The significance of the issues are rated on a scale of 1 to 5.

The technical and economic comparison of the schemes is dominated by the lower yield
of the Impendle Scheme, which, in turn results in the Impendle Scheme being less
economical than the Smithfield Scheme. The higher URV of the Impendle Scheme and
the need to implement the next augmentation scheme earlier result in a total additional
Net Present Value of costs of approximately R180 million.

Clearly, very significant ecological and social mitigation measures could be put in place in
order to reduce the impacts of the Smithfield Scheme for a fraction of this cost. It should
also be noted that the Smithfield Scheme provides greater flexibility with respect to

possible future transfers from the uMzimkhulu River.

In the light of the above, the Pre-feasibility Study recommended that the Impendle
Scheme be eliminated from further investigation and that the Smithfield Scheme be taken

forward to the next phase of investigation in a detailed Feasibility Study.
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9.2 Overview of uMWP-1 Potable Water Infrastructure and Alternatives

uUMWP-1 entails the transfer of water from the undeveloped uMkhomazi River to the
existing Integrated Mgeni WSS. This transfer scheme is deemed to be the most viable
option to provide a large volume of water to fulfil the long-term water requirements of this

system.

The uMWP-1 consists of both Raw Water and Potable Water components which are
being undertaken by DWS and Umgeni Water, respectively. To assist with the overview
of the project components, a simplified diagrammatic representation of the overall
transfer scheme is provided in Figure 13. As mentioned, this report only focuses on the
uMWP-1 Potable Water component.

----- NP Potable Water gutN

\'1 \

!

Balancing LS

e’ 1 @

1,b?~°’ Dam : >

\2

|
|

Tunnel

\-—-----———

Topic of this EIA Report
Figure 13: Simplified diagram of uUMWP-1 components
The components of uMWP-1 Potable Water, including the associated infrastructure and

activities, are listed in Table 16. The identified alternatives, which are comparatively

assessed in Section 13, are listed in Table 17 and shown in Figure 9.

The technical information presented in the sections to follow was primarily sourced from

the Module 3 Technical Feasibility Study undertaken by Knight Piésold Consulting.
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Table 16: uMWP-1 Potable Water Project Components and Related Activities
Potable Water

Associated Infrastructure Associated Activities (simplified)
Component

WTW & Potable | < Access roads ++ Site clearing and establishment
Water Reservoir | < 600 m by 350 m (21 Ha) WTW, which includes | < Construction camp

(amongst others): ¢ Hauling of material

e Control room < Storage

X 1
e Inlet works ¢ Cut and fill _ o
. * Related construction activities
e Chemical storage area . o
o . «* Commissioning of works

° Pre—.c'hlorlnauon facility % Sludge and washwater management

e Clarifiers % Water quality monitoring

e Filters +** Operation and maintenance

e Post-chlorination facility

e Sludge holding tanks

e Thickeners

e Sludge storage area

e Sludge dewatering area
+» Reservoir for storage of treated water

Y/

% Operator’s offices

Y/

%+ Parking facilities

% Fencing
Potable Water | % Access roads ¢ Construction servitude
Pipeline *» Two x 2500mm gravity pipelines running in ¢ Site clearing and establishment
parallel % Drilling

X3

o

+» Chambers and valves Hauling and disposal of spoil material
Related construction activities
Permanent servitude registration

Operation and maintenance

X3

o

X3

o

X3

¢

Table 17: uMWP-1 Potable Water Components and Alternatives

No. ‘ Components ‘ Alternatives

1. Option 1

1. | Water Treatment Works 2. Option 2

3. Option 3

Option 1

Option 1A

Option 1B

Option 1C

Option 1D

Option 1E

Option 1F

Link to WTW 2

Link to WTW 2 Deviation

Link to WTW 3

Steel Suspension Bridge
Conventional Steel Pipe Bridge
Pipe Supported on Concrete Piers
Pipe Buried in Dam Basin

Alignment

2. | Potable water pipeline

Crossing of Mapstone Dam
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9.3 Potable Water System Configuration Options and Pipeline Routing

9.3.1 Ciriteria for Pipeline Route Selection

The pipeline route selection and location of the associated WTW are inter-dependent. A
change in one impacts on the other. The process of choosing a pipeline route could

therefore not be separated from the process of choosing a WTW location.

Two main criteria were used to route pipelines and locate WTW sites, the first being that
pipeline routes and WTW sites were selected so as to meet the requirement for gravity
flow throughout the system. Pipelines and the WTW were required to be located in a
specific elevation range to meet the requirements for gravity flow. The second main
criterion was that as far as possible, the earthworks for the WTW sites needed to have

closely balanced cut and fill. These criteria are discussed below.

9.3.1.1 Gravity Flow

This criterion involved finding the most direct route for the raw and potable water
pipelines whilst maintaining gravity flow. This generally involved following ground
contours no higher than the hydraulic grade line of the pipelines whilst minimising

deviations from the general direction of the pipeline.

In addition, the hydraulics of the raw and potable water pipelines were checked
for suitability with the elevations of the associated WTW site, after bulk

earthworks had been completed on the WTW site.

WTW sites had to be located within a specific elevation range in order to meet the

requirements for gravity flow.

9.3.1.2 WTW Earthworks Cut and Fill

Unbalanced cut and fill would result in one of the following problems:
% Excess cut: Large volumes of material to be hauled away and dumped - this
would entail additional haulage costs and the need to find suitable spoil

disposal sites with associated environmental requirements.
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9.3.2

% Excess fill: Large volumes of material to be imported - this would entail
additional haulage costs as well as identifying a source of large volumes of fill

material.

On a project of this magnitude involving a WTW covering some 20 hectares, the

haulage of large volumes of materials is to be avoided if possible.

In addition to cut and fill balancing, the ideal site is one where the total volume of

earthworks is kept to a minimum.

Other Routing Considerations

Other factors that were considered in routing the pipelines were:

% Access for construction activities including the availability of additional space for

temporary construction servitudes alongside the permanent servitude.

< Minimal disruption of access to farmers, businesses and residents.

% Whereas smaller diameter pipelines are generally required to be routed adjacent to

cadastral boundaries, it is mostly impractical to apply this requirement to the large

diameter pipelines proposed for this project. The pipeline routes therefore generally

cut across properties unless a cadastral boundary follows the general direction of the

pipeline.

9.4 uMkhomazi WTW

9.4.1

General

A potable water treatment plant, namely the uMkhomazi WTW, has been proposed as

part of the uMWP-1 to allow for the purification of water that has been transferred via the

raw water infrastructure from the uMkhomazi River.
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9.4.2 Water Demand and Phased Treatment Capacity Implementation

Water demand estimates for the complete uMkhomazi Supply Scheme for the next 30
years are reflected in Figure 14 for the Total uMkhomazi Water Demand curve and

shows a high- and low-road scenario for water demand.

A realistic time-frame to do detail design, construction and implementation of a project of
the magnitude and complexity of the complete Smithfield Scheme would be ten years,
thus if a new plant is built, operation will only start realistically in 2023. A shortfall will be
experienced over the next 30 years if other potable water supplies in the area are taken

into consideration, as shown in Figure 14.

In 2023, the projected shortfall from the uMkhomazi Supply Scheme will already be over
200 Ml/d. Ten years later, in 2033, when the Pinetown, KwaDabeka and Tshelimnyama
demand is shed to uMkhomazi, this shortfall is estimated to be around 350 Ml/d. In 2043,
which will only be 20 years after start-up, the shortfall is estimated to be 375 Ml/d, but will
increase sharply to 475 Ml/d within a year (2044) when a portion of the Northern

Aqueduct demand is shed to uMkhomazi.

Phase 1 of the project needs to allow sufficient treatment capacity for the envisaged plant
for 20 years from start-up before Phase 2 is implemented. Thus, from the above figure,
Phase 1 should allow for a capacity of ca 500 Ml/d, which must be available already in
2043 to allow for the increase in demand to ca 475 Ml/d in 2044 when a portion of the
Northern Agueduct is shed to uMkhomazi. When the above future demand figures are
then taken into consideration, a treatment plant with a basic unit treatment capacity (train)
of 125 Ml/d would be well sized to increase capacity as required. Table 18 reflects how
the demand would be satisfied if multiples of units with a capacity of 125 Ml/d per unit

would be employed.
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Figure 14: uMkhomazi WTW Projected Demands vs Treatment Capacity

Table 18: Water Demand and Recommended Plant Capacity up to 2042 for Phase 1

Units Up to 2023 2023 2023 to 2031 | 2032 to 2037 | 2037 to 2044
Water Demand Mi/d 215 215 215upto 240 | 335upto 350 | 350 upto 475
Trains used Trains 0 2 3 3upto4
Capacity in use Mi/d 0 250 375 500
Max. Operational Trains 0 2 3 3
Capacity Needed Mi/d 0 240 350 475
Capacity to be Trains 0 2 2 3 4
employed Mi/d 0 250 250 375 500
Spare Capacity Trains 0 2 0 2
Available Mi/d 0 35to0 10 40 to 25 150to 25

Treatment capacity for Phase 1 can be provided in three trains, each with a capacity of
125 Ml/d to give a total capacity of 375 Ml/d, which will suffice up to 2043. However, a
steep rise in demand in 2044 to 475 MI/d will necessitate an extra train already being

available in 2043. Also, one spare train should be available at all times as per UW
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request, which will require an additional train of 125 Ml/d to be provided with start-up in
2023.

This Conceptual Study for the new uMkhomazi WTW was therefore based on providing
an initial treatment capacity of 500 Ml/d in four equal trains of 125 MI/d each, which will
be available at start-up in 2023. This will be undertaken under Phase 1 of the project and
will provide sufficient treatment capacity to meet Umgeni Water's demand for this

Scheme up to 2043, thus for the initial 20 year period.

Phase 2 will entail increasing capacity of the plant up to 1 250 Ml/d. This figure allows for
full development of the available yield of 1 020 Ml/d plus 20% to allow for taking units out
of operation for maintenance, servicing and cleaning and then rounding to 1 250 Ml/d to
allow for expansion in standard trains of 125 Ml/d each. Thus, finally the complete project
will allow for a treatment plant consisting of ten off trains in parallel, each with a treatment
capacity of 125 Ml/d and will be planned in two phases (Phase 1 and 2), with Phase 1
allowing for a capacity of 500 Ml/d (4 trains) and Phase 2 an additional 750 Ml/d (6

trains).

The planning, process flow diagram and site layout drawings incorporate the total plant
capacity for Phases 1 and 2 (1 250 Ml/d).

9.4.3 Raw Water Characterisation

The expected raw water that needs to be treated in the new WTW was analysed and
characterised with regards to its water quality and physical/chemical parameters.
Whereas the former included chemical and biological analyses of main quality
parameters, latter included mainly flocculation, sedimentation and filtration tests
conducted on the raw water, and thickening and dewatering of the sludge that

accumulates during the treatment process.

9.4.3.1 Water Quality Assessment

The expected raw water that needs to be treated in the new WTW was analysed

and characterised with regards to its water quality and physical/chemical
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parameters. This included chemical and biological analyses of main quality
parameters, as well as flocculation, sedimentation and filtration tests conducted
on the raw water, and thickening and dewatering of the sludge that accumulates
during the treatment process. This allowed for the evaluation of the different unit
processes suitable for treating the raw water to potable water quality.

The following two sampling points were identified that best represent the

expected raw water quality at the inflow to Smithfield Dam:

% uMkhomazi Smithfield Inflow, sampling the uMkhomazi River at Lundy’s Hill
Weir. This will be the main source of feed for the envisaged new dam and
data from March 1996 to date is available; and

% Luhane Smithfield Inflow. Data collected from March 2007 to present is
available.

Cognisance was taken of the fact that significant reductions in certain
contaminants can be observed with impoundment. For example, the new
Smithfield Dam is planned with retention time not less than 0.3 years and 11.6 km
impounded river length at full supply level. This will reduce turbidity, suspended
solids, iron, manganese and total phosphorus values by at least 50% (Umgeni
Water, 2013).

Table 19 was drawn up using data extracted from the Water Quality Assessment
Report (Umgeni Water, 2013). This table depicts minimum, average and
maximum contaminant levels only for constituents that were identified from the
Report that need to be considered for the design of the new water treatment

plant.

Final design values were then defined, taking into account reductions in certain
parameters due to impoundment but also increases in other parameters due to

eutrophication.
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Table 19: Main Parameters Considered for Design of New uMkhomazi WTW

Raw Water Inflow Plant Design Values
Contaminant :
Min. Max.
Algal Count Cells/ml 0| 1147 22 103 500 3 000 8 300
Alkalinity mg/l CaCO3 13 33 61 10 28 55
Calcium mg/l as Ca 2 6.3 115 2 6 115
Chlorophyll a pg/l 0.5 0.7 2.8 2 6 16
E.coli Count/100 ml <10 873 14 140 40 140 3000
Iron mg/l as Fe 0.1 1.0 18 0.1 0.8 2
Magnesium mg/l as Mg 1.4 2.7 8.4 15 2.7 8.0
Manganese mg/l as Mn 0 0.06 25 0 0.1 0.5
pH 6.8 - 8.9 7.2 7.8 8.5
Soluble Organic Carbon mg/l as C 1.2 2.3 3.75 0.5 2.3 4.0
Suspended Solids mg/I 2 92 4240 2 22 400
Total Hardness mg/l as CaCO3 11 27 63 11 27 63
Total Organic Carbon mg/l as C 0.4 2.5 19.6 0.4 2.3 19.6
Total Phosphorus pg/l as P 7.5 50.3 1988 7.5 50 1 000
Turbidity NTU 14 91 5530 2 45 800

* Highest Average value was chosen from the three inflow sources under consideration.

When choosing most appropriate unit processes to treat the above raw water, the

following water quality aspects need to be taken into consideration:

< Significant elevated turbidities can be expected to occur occasionally at the
abstraction point due to high peak inflow values and under severe storm
conditions. These turbidity peaks may not be sufficiently reduced in the
envisaged Smithfield Dam because of the relatively small impoundment size
of 0.3 years;

% The envisaged impoundment size is, however, sufficiently large to significantly
reduce suspended material, notably silt particles, which will be removed by
sedimentation;

< The bacteriological quality of the inflow will also improve due to in-dam
processes when an impoundment as envisaged is provided;

% The envisaged impoundment (Smithfield Dam) is anticipated to be
mesotrophic, i.e. enriched with nutrients, which will result in occasional
blooms of nuisance algal species. This will initially be manageable with proper
dam operation such as spilling, scouring and abstracting raw water from the
aerobic zone for treatment in the WTW. However, raw water quality in the
impoundment may deteriorate in future due to increased nutrient discharge

into the catchment area of the river. Latter will result in the envisaged dam
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becoming eutrophic and will require treatment in a WTW to reduce mainly
organic carbon and microbial by-products;

< Thermal stratification during summer with dam turnover (de-stratification) in
autumn is highly likely. This will result in elevated metal concentrations,
notably iron and manganese, which will be liberated from the sediments under
anoxic conditions and must be removed in the treatment plant; and

< The raw water is very soft with average Total Hardness of only 27 mg/l as
CaCOa3. Untreated, the final water will be very aggressive and will therefore

require lime stabilisation during treatment.

9.4.3.2 Physical-Chemical Assessment

Laboratory tests to simulate physical-chemical processes were conducted on the
main raw water sources that will feed the envisaged uMkhomazi WTW, being the
uMkhomazi River (sample taken at Lundy’s Hill Weir), Luhane Smithfield inflow
and Baynesfield Dam. Stabilisation, iron and manganese removal, turbidity
reduction and disinfection to achieve potable water standards were assessed.
Sludge dewatering and thickening was also addressed, since it is anticipated that
large volumes of clarifier underflow and filter washwater will be produced by the
new WTW.

Chemicals that will be used at the new uMkhomazi WTW as well as the annual
consumption for a 500 Ml/d (Phase 1) treatment works have been established
based on the water quality and physical-chemical assessments. Table 20 reflects
envisaged minimum, average and maximum chemical dosages that the new
WTW will have to apply to treat the raw water to potable water standard. These
dosages are also very much in line with what UW is currently using at their other
plants dealing with similar river water, e.g. Midmar, Wiggins and Durban Heights
WTW.
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Table 20: Envisaged Chemicals and Application Range for Phase 1 (750 Mi/d)

Envisaged Application Phase 1 Phase 2
: - Annual Average Annual Average
ClnznrieelbReEime Consumption Consumption
(Tonlyear) (Tonlyear)

Alum mg/l * 10 15 25 2738 6 844
Bentonite mg/I* 0 3 5 548 1369
Lime

- Stabilisation mg/l * 8 10 16 1825 4563

- Sludge treatment mg/l sludge 120 150 180 126 318
Chlorine (gas):

- Pre-chlorination mg/l as Cl, 1.0 15 3.0 274 684

- Final chlorination mg/l as Cl, 2.0 2.0 2.0 365 913
Poly electrolyte (U3500®):

- Flocculation mg/l * 0 1 2 183 456

- Sludge treatment kg/T DS 4.5 9 135 1188 2988
Potassium Permanganate mg/l as KMnO, | 0.6 1.0 1.6 183 456

* mg/l as commercially delivered product

9.4.4 Process and Plant Design

9.4.4.1 Basic Design Philosophy

The general and specific design aspects that have been taken into consideration

when selecting specific unit processes for the uMkhomazi WTW include:

1. Raw_water_source. A new plant must cater for all typical river water

conditions and changes in raw water quality due to seasonal changes in
inflow, stratification and inversion of a dam. It is, however, envisaged that the
impact thereof will be smoothened through optimum dam management, such
as regular dam scouring and spilling, and controlling abstraction depth to
ensure that only water from the aerobic zone will be fed into the new WTW.
The rather short impoundment retention time of 0.3 years, as currently
envisaged for the Smithfield Dam, will result in more profound fluctuations in
raw water quality reaching the plant than, for example at Midmar, where latter

dam has a 1.25 year retention time.

2. Operation_and maintenance. Emphasis was placed on simple, operation,

ease of maintenance and minimal process adjustments, coupled to familiar
processes as also used at other plants operated by Umgeni Water personnel.

It can be assumed that operators will be rotated between existing treatment
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works at Umgeni Water and if similar unit processes as employed at Midmatr,

Durban Heights and Hazelmere WTW can also be employed at the

uMkhomazi WTW, it would have an added operational benefit.

General design aspects. The following aspects have been taken into

account for choosing a specific unit treatment process:

Known by Umgeni Water, well-proven unit processes preferred;
Availability of electricity is limited and power costs are expensive — energy-
intensive unit processes were avoided;

Simplicity with regards to operation and maintenance,;

Limited reliance based on skilled personnel,

Routine maintenance to be performed by locally trained personnel;
Duplication of critical equipment such as pumps and valves to ensure

limited stocks of spares can be kept on site.

Specific design aspects. The Technical Feasibility Study, as Phase 1 of the

uMkhomazi Water Project required specific attention to be given to the

following important aspects for a new WTW:

R/
0.0

Small footprint. Whereas several locations have been identified as
possible sites for the new WTW, all of these sites will require expropriating
and compensating current land owners for their valuable, productive
agricultural land and/or will impact on the landscape. Public meetings
conducted in October 2013 for the EIA of this project profoundly
highlighted the necessity of minimizing the land area to be expropriated
and reducing the overall size of the plant to reduce visibility thereof and to
easier blend in with the surrounding natural landscape. Reducing the
footprint of a unit process substantially can only be achieved when
employing high-rate technology. Therefore, even where conventional
treatment processes were chosen, an in-depth investigation of latest, high-
rate technology in that field was undertaken in order to reduce the overall
footprint of the plant.

Limited headloss available. The prefeasibility investigation concluded in
1999 recommended that the new WTW should be located downstream of

June 2016

72



uMWP-1 Potable Water Component

EIA Report (Final)

9.4.4.2 Treatment Processes and Design Capacity for New WTW

a new dam at Smithfield and discharge treated water via gravity pipeline

into the Umgeni Water bulk distribution system at Umlaas Road. Initial

headloss calculations between these two points showed that there will, at

times of low water levels in the dam, only be approximately 10 m of spare

headloss available that can be used by the WTW for gravity-flow

processes.

Based on Water Quality (Section 9.4.3) and Physical-Chemical Assessment

(Section 9.4.4) of the raw water it was decided to employ conventional water

treatment processes as typically applied in river water treatment plants, also for

the new uMkhomazi WTW. The final water will comply with the guidelines laid
down by SANS 241: 2011 for drinking water.

Basic treatment process train selected

The basic unit processes that were chosen and need to be incorporated will be:

% Chemical dosing, allowing for:

o

o

o

o

o

Oxidation of iron and manganese;
Stabilization;

Addition of a coagulant/flocculant;
Addition of a ballasting agent;

Chlorination — pre and post chlorination is required.

< Flash mixing and coagulation;

% Flocculation;

% Sedimentation;

% Filtration;

+ Disinfection; and

% Sludge dewatering and thickening.

An overview of the typical treatment steps to produce potable water is provided in
Table 21.
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Step

Description

Purpose

Pre-chlorination

Addition of chlorine to the raw water.

Disinfection and oxidation.

Oxidation effective to remove colour,
iron and/or manganese.

Disinfection prevents biofilm growth in
channels, settling tanks and filters.

Potassium Oxidation of iron and manganese Precipitation of iron and manganese
permanganate for subsequent removal in filters.
addition
pH adjustment/ | Addition of chemicals such as lime, Adjust the pH to fall in a required range
stabilisation soda ash or carbon dioxide which for good floc formation and/or to
change the pH. prevent corrosion or excessive scaling
in the distribution system.
Coagulation Addition and flash mixing of coagulants | Add chemicals which produce small
(also called flocculants) such as alum floc. Floc contains many of the
and/or polymer solutions to raw water. | contaminants present in the original
raw water.
Flocculation Formation of floc in channels or tanks - | Form larger flocs, which settle and are
stage between coagulant addition and | thereby easy to remove in settling
the settling tanks. tanks.
Settling Floc sinks to bottom of the settling tank | Removal of floc formed in coagulation
and is discharged as underflow to and flocculation steps.
waste. Clarified water is discharged on
top as overflow for further treatment.
Filtration Water is filtered through a granular Removal of floc or particles not

media

removed in the settling tanks.

Disinfection/
post-
chlorination

Addition of chlorine to the filtered
water. Final water storage reservoir.

Killing of microbes in the final water
and provide residual disinfection
capacity to prevent later reinfection of
final water.

Finished water

After disinfection, the treated water

Allow sufficient time for the chlorine to

storage flows to a storage reservoir on or near | act and ensure an adequate supply of
the plant. water during periods of high demand

or disruptions to the operation of the
plant.

Sludge Dirty backwash water and/or sludge Reduces water losses on the plant,

treatment and from the settling tanks is dewatered. reduces waste sludge load and avoids

washwater Sludge is disposed, water recovered discharging sludge and spent

recovery as far as possible and returned to backwash water to either a natural

plant.

water body or into the environment.

Table 21: Typical Treatment Steps in Potable Water Production (adapted from WRC, 2008)

Figure 15 depicts the envisaged process schematics for the plant and unit

processes. The layout of the proposed WTW is depicted in Figure 16.

The footprint of the entire plant will be 600 m by 350 m (21 Ha), which will include

space for a separate sludge treatment plant. Drawings are also provided in

Appendix F.
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Figure 15: Process schematics of the uMkhomazi WTW
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Figure 16: Proposed WTW layout
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The following water treatment processes and auxiliary facilities have been
proposed for the uMkhomazi WTW:

1) Pre-chlorination, water stabilisation with lime and iron and manganese
oxidation with potassium permanganate will be performed at or upstream of the
inlet works of the plant. Mixing will occur inherently while water is transferred
through the distribution tower, which distributes the raw water to the separate
treatment plant trains;

2) Coagulation with alum will be done using mechanical mixing to achieve the
desired mixing intensity as hydraulic or static mixers will require excessive static
headloss, which is not available;

3) Flocculation with an organic polyelectrolyte will be done using mechanical
mixing to achieve the desired mixing intensity. As with coagulation, this is
preferred over hydraulic mixing methods since this will conserve static headloss;
4) Clarification/sedimentation will be performed using high-rate clarifiers that may
employ bentonite as ballasting agent and will include sludge recirculation for the
rapid formation of heavy flocs. These high rate clarifiers significantly reduce the
overall plant footprint. Scraper bridges will collect waste sludge for removal to the
sludge handling facility;

5) Rapid gravity sand filters with a dual-media bed of anthracite and silica sand
will be used to ensure maximum floc penetration and filter run times. Double bed
filters will be used with a filtration rate not exceeding 10 m/h. Backwashing will be
done using both air and water;

6) Granular activated carbon (GAC) filtration has been allowed for in the plant
design, even though the initial plant will not include this treatment step. If the
source water becomes enriched with nutrients at a later stage GAC will be
necessary for the removal of organic material,

7) Chlorination using chlorine gas will give residual disinfection capability to
prevent contamination of the final water in the water distribution system;

8) Final water will be stored on site in an 80 000 m3 intermediate tank to serve the
plant’s final water demand, with a retention time of 3 hours;

9) An additional, 564 000 m3 final water storage reservoir, serving the distribution
system downstream, will be provided on site to allow for 11.2 h storage capacity
at full production;
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10) Various auxiliary facilities have also been included in the WTW design. These

will be vital in the successful operation of the plant:

/7
0.0

Chemical storage and dosing of all chemicals coagulants and flocculants,
including alum, potassium permanganate, lime, polyelectrolyte, bentonite and
chlorine. Dry feeding of alum, lime, potassium permanganate and bentonite is
suggested, while provision will be made for the preparation and dosing of dry
as well as liquid polyelectrolyte;

Chlorination installation will allow for the application of chlorine to the raw
water (pre-chlorination) as well as the final water (post-chlorination). The
chlorination equipment will be housed in a separate building from all other
chemicals for safety reasons. All necessary safety equipment as well as a
chlorine neutralisation scrubber system need to be provided;

Clarifier underflow, sand filter backwash and GAC filter backwash water will
be 46.4 ML/d (at 1% (m/m) DS content), which will be collected and treated in
a dedicated sludge handling facility on site. The water recovered by this
facility will be returned to the inlet works of the plant while the thickened and
dried final sludge will be disposed of off-site;

The final, waste sludge produced will be 0.92 tons/day at 50% (m/m) DS
content;

Various options are under consideration for the disposal of the sludge (refer to
Section 9.4.5);

Water for backwashing of the sand and GAC filters will be stored in a
washwater reservoir on site. The reservoir is filled with chlorinated water from
the chlorine contact tank;

Facilities at the plant will include a control room, laboratory, operator change
rooms and ablutions, chemical make-up and storage area, general storage
areas; and

Site services will include security fencing with access control, flood lighting,

access road to the plant, sanitation, safety equipment and adequate drainage.

It is intended that the plant operations will be similar to that of the Midmar WTW.

Photographs of the Midmar WTW are provided in Figure 17.
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Offices and plant

Chlorine room

Clarifiers

Filters B Sludge treatment plant
Figure 17: Photographs of Midmar WTW
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Plant design capacity

The complete, new uMkhomazi WTW was planned to provide 1 250 MI/d of final
water to consumers, of which 500 Ml/d will be provided under Phase 1. Table 22
reflects how the actual available capacity will then correspond with projected
future demand and recommended minimum availability. For “Recommended
Availability” in the below table, the actual demand plus 20% is used, which
corresponds to UW’s design philosophy, viz. to have 20% excess capacity
available to take process units such as filters and/or clarifiers out of operation for

cleaning and maintenance purposes.

Table 22: Water Demand, Recommended Plant Capacity and Actual Design Capacity for
Phase 1

Projected Recommended Actual Availability

Demand Availability* (as per Design)

Water Demand:
o Upto 2022 Mi/d up to 215 0 0
e 2023 to 2031 Ml/d 215 to 240 288 375
o 2032 to 2043 Ml/d 33510 375 450 500

* Recommended Availability = Expected Demand plus 20%

From Table 22 it can be seen that spare treatment capacity will be available from
the envisaged first inception of Phase 1 in 2023. This spare capacity is important
to have, since it will serve as emergency capacity to augment supply to
consumers if a serious breakdown is encountered at any of the other big

treatment plants of Umgeni Water.

Although the complete plant capacity of 1 250 Ml/d has been considered when
drawing up process flow diagrams, setting aside the required plant area and
planning the plant layout, the Conceptual Design allows for Phase 1 requiring
only 500 Ml/d.

The Phase 1 capacity of 500 Ml/d will be provided in four major, parallel trains.
This is due to the fact that the projected demand by the time this project has
realised in 2023 will already be 215 Ml/d, growing to 340 MI/d within ten years
from completion. The first five years are seen as crucial for the plant to prove

itself, viz operators can get experience in running the plant, production at full
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design capacity is possible and uninterrupted and sustainable production can be

maintained.

A process flow diagram based on the selected treatment processes and above
design capacity is contained in Appendix F.

9.45 Management of WTW Residues

Residuals generated by the treatment process will include coagulation solids (sludge) and
spent backwash.

9.4.5.1 Sludge Thickening and Dewatering

The waste sludge from the high-rate clarifiers and backwash water from the rapid
gravity sand filters (RGSF) and granular activated carbon (GAC) filters gravity
flows to a sludge thickening and dewatering facility. The objective of the
dewatering and thickening facility is to first obtain a blended sludge with more or
less uniform consistency. This sludge will then be thickened and dewatered as far
as possible to give a waste product high is solids for disposal off-site, while
recovering as much as possible wastewater, which will be recycled back to the
plant, at the inlet works of the WTW. The sludge handling facility consists of two

unit treatment processes, viz. new generation sludge thickeners and belt presses.

The sludge entering the sludge handling facility consists of various streams with
different sludge consistency. In order for the sludge thickeners to operate
optimally, a uniform or homogeneous sludge first needs to be produced from the
various sludge streams. This is done in a sludge holding tank, where blowers are
used to mix the sludge and to obtain a uniform sludge concentration throughout
the tank. Without blowers, the sludge would settle to the bottom of the tank and a
uniform concentration for downstream processing in the sludge thickeners would

not be achieved.

The process for sludge thickening is almost identical to the high rate clarification

process with sludge recycling in a sludge contact clarifier. For clarification, the
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desired result is to get the liquid component as pure and free of solids as

possible, while the solid component is discharged for further treatment. For

sludge thickening, this is reversed. The aim is to get the solids component as

concentrated (dewatered) as possible and discharging the liquid component back

to the inlet of the plant. Advanced coagulation and flocculation methods used for

clarification are also used for sludge thickening, with solid and liquid components

eventually being separated in a lamella clarifier. The clarifier underflow draw-off is

the thickened sludge, which is then further dewatered typically in centrifuges or

belt presses, while the clarifier overflow is returned to the inlet works to be treated

in the WTW.

After thickening, the sludge from the sludge thickeners needs to be further

dewatered to reduce the total volume of waste sludge and to recover as much

water as possible. This can be done using various technologies, typically

incineration, centrifuges and belt presses. Incineration produces a final ash as

waste product while belt presses and centrifuges produce a final dewatered

sludge that can be finally disposed of in an appropriate manner. For a plant of this

size, sludge management is of crucial importance as reuse and disposal options

are very limited for the large quantities of sludge that will be produced daily.

The envisaged uMkhomazi WTW will produce large quantities of final water

treatment residue (WTR) or sludge that needs to be reused or disposed of. Table

23 shows estimated quantities of dried sludge (50% DS) produced and recovered

water from the sludge drying facility that will be returned to the inlet works.

Table 23: Estimated final WTR quantities

500 ML/d Phase 1 ‘ 1 250 ML/d Phase 2
DS in final sludge 184 t/d 460 t/d
Water in final sludge 184 m¥d 460 m*/d
Volume 205 m*/d 512 m¥d
Mass 368 t/d 920 t/d
Elutrate returned to inlet 1.94 ML/d 4.84 ML/d
works

The conceptual design was based on the following design considerations:
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Belt press technology will be used for sludge drying purposes as this is the
most effective technology currently available for a large plant such as the new
envisaged uMkhomazi WTW,

Final sludge when using belt presses will have a solids concentration of ca
50% DS (m/m);

The liquid component (elutrate) will be recovered by returning it to the inlet
works of the plant; and

Sludge dewatering is a vital component of the plant and ample standby
capacity will be required to ensure that sludge can be treated at all times.
Therefore, 10 off duty and 6 off standby belt presses will be provided for the
full plant capacity of 1 250 ML/d, so that maintenance can be performed

without interrupting operation.

.5.2 Sludge Disposal

The various options available for the treatment and disposal of the sludge and

washwater from a WTW are shown in Figure 18.

Clarifier

Source Desludging Thickening and conditioning Dewatering Ultimate disposal
Recycle, treatment and — |
i - |_oaleabie product |
/ or disposal —  Lagoon ‘L\— > Saleable product
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Coagulant o > Sewer
recover
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Storage and Gravity

Filter
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|
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Figure 18: Sludge and washwater treatment options and ultimate disposal methods
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Of the various options, the following alternatives for sludge disposal were

deemed to be feasible for further investigation during the EIA phase:

Option 1: Landfill

Dewatered sludge may be disposed of at a landfill site that has been designed

with specific consideration for volume and characteristics of sludge, design life of
the WTW and leachate generation and management. An analysis for design
requirements specifically for the uMkhomazi WTW revealed that a G:L:B+ type
landfill would be required.

For comparison, it was assumed that this sludge will consist of 50% (m/m) DS, be
non-hazardous and thus a General (G) landfill design can be adopted.
Approximately 920 tons wet sludge (at 50% DS) per day of sludge will need to be
disposed of at the landfill site, which therefore requires the provision of a large (L)
landfill, which is the classification for any landfill receiving waste in excess of 500
tons per day. The leachate management requirements were determined by taking
moisture content of sludge and historical evaporation data into account, which
determined that significant leachate will be produced (classified as B+) and an
appropriate leachate management system will be required. Co-disposal of waste
with solid and liquid components such as sludge is allowed at a G:L:B+ site as
long as proper leachate management is performed. The co-disposal ratio is
affected by various factors and needs to be calculated after a specific landfill site

is selected.

Discussions were held with the uMgungundlovu DM regarding the viability of this
option. The landfill sites under consideration included:

% Proposed Regional Landfill in the district;

< New England Road Landfill (limited airspace); and

% Richmond Landfill.

Refer to Appendix L for a letter from the uMgungundlovu DM, which commits to

accepting the sludge at the proposed regional landfill.
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Option 2: Agricultural land application

Umgeni Water presently disposes of the sludge generated at Midmar WTW by a
process called land application. In this operation, dewatered sludge is transported
to a farm, Brookdale Farm, approximately 3.5 kilometres from Midmar WTW (see
Figure 19).

Figure 19:  Aerial image of Brookdale Farm

A brief case study on the Brookdale Farm operation was undertaken as part of
Technical Feasibility Study with the intention of assessing its relevance to the

proposed uMkhomazi project.

Brookdale Farm was purchased by Umgeni Water for the purpose of land
application of the Midmar WTW sludge. Umgeni Water as the owner leases the
property to a farmer. The lease agreement gives Umgeni Water the right to
dispose of the WTW sludge on areas of the farm that are not in productive use
over the period of time that sludge is applied to that portion of the land. Under the
present lease agreement, it is the responsibility of the farmer to collect sludge at
an agreed frequency from Midmar WTW.
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Sludge generated at the Midmar WTW is dewatered by means of a centrifuge to
a 25% DS content. The farm currently receives approximately 6 loads of sludge
per day, i.e. 18 m®/day or 21.6 t/day. The sludge is transported by road in a ‘muck

spreader’ pulled by a tractor (see Figure 20).

v %
TR £ MR Spl) . XN e ST -

Figure 20: Typical Rotor-spreader “Muck” spreader used on the Brookdale Farm

A muck spreader is an agricultural machine typically used to distribute manure
over a field. A typical muck spreader consists of a tractor which tows a trailer with
a rotating mechanism driven by the tractor's power take off (PTO). The muck

spreader currently in use at Brookdale Farm has a capacity of three cubic metres.

A typical application rate of 76 t/ha of wet sludge is presently achieved. The
sludge is allowed to air dry after application for two months before the next

application cycle.

The farm is divided into 4.5 Ha blocks of land, each containing 65 strips
approximately 690 m? in size. The strip size has been calculated to roughly match
the area covered in a single run when the tractor pulls the muck spreader in 1st
gear at 2 000 r.p.m. Once the 4.5 Ha block has received the equivalent of 128
t/Ha of dry sludge it is returned to its former land-use and another 4.5 Ha block is
identified for further sludge disposal. The case study determined that it takes

approximately 2 years of continuous sludge disposal with the 2 month drying
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period per strip for the 4.5 Ha block to achieve the 128 t/Ha maximum advisable

coverage.

Although Brookdale Farm was purchased by Umgeni Water to provide a
‘guaranteed’ disposal area for the Midmar WTW sludge, this may not necessarily
be the case for the uMkhomazi scheme. Phase 1 of the uMkhomazi Project will
generate an estimated 920 t/day of sludge with a total solids content of 25%,
which is considerably higher than the 21.6 t/day of sludge presently generated at
Midmar WTW. The high volume of sludge expected to be generated by the
uMkhomazi WTW will necessitate a different scale of operation in comparison

with the Brookdale Farm operation.

For landfill application, the sludge needs to be relatively thin. Only sludge with
25% dry solids content was considered, as is presently the case with the Midmar
WTW sludge.

Given the expected large volumes of sludge from the proposed uMkhomazi
WTW, it is proposed instead of transporting the sludge to a single farm, that the
sludge be sent to numerous different farms. At this stage, it has been assumed
that no land would have to be purchased by Umgeni Water for this purpose. The
sludge would be given to farmers in the region free of charge for them to utilize
on their land. Delivery may be in the form of large capacity tip trucks or even by
pumping of the sludge as slurry. For the purposes of this study, road transport

has been assumed for discarding 920 tons of sludge per day.

By applying the techniques used at Brookdale Farm to the proposed Umkhomazi
WTW, it was possible to estimate the total area that would be required for the

disposal of sludge generated from the proposed treatment process.

Applying the present application rate at Brookdale, it has been calculated that a
total area of 15.1 Ha would be required per day. Alternatively if say 20 separate
sites were used, a daily area of 0.76 Ha per site would be required to dispose of

this sludge.

June 2016 87



uMWP-1 Potable Water Component Scoping Report (Final)

If the same methodology and drying period that is currently used at the Brookdale
farm is applied to these proposed sites, land parcels of approximately 45.4 Ha
each would need to be identified. Each land parcel would then be further divided
into 823 strips approximately 552 m? in size. The area of each strip is sized to
match the volume of sludge that can be distributed in a single run by a 4.2 m®
muck spreader, which is the largest capacity muck spreader commercially

available in South Africa.

Once the 45.4 Ha block receives the recommended load for each rotation cycle,
i.e. 128 t/ha over 2 years as is the case at Brookdale Farm, it would be returned
to its former use and another 45.4 ha block would have to be identified for further
sludge disposal. The rotation cycle would be dependent on the soil characteristics

as well as the levels of phosphorus present in the sludge.

The rotation cycle however, is also dependent on the commercial need to
develop the portion of the farm receiving the sludge, i.e. the timing of planting
crops on that piece of land may not coincide with the time required to complete

the land application process to the optimal coverage.

The total area of farmland required to make land application viable over each two
year cycle is 908 Ha. If it is assumed that the sludge will be disposed of by land
application on farms within a 15 km radius of the WTW, less than 2% of the
available farmland within this radius will be required at any given time for the

purposes of land application.

After this two-year period, the land will be released for cultivation and new
portions identified for land application. It is possible that the land application
cycles could also be timed to coincide with existing crop rotation cycles.

The option to dispose of the uMkhomazi WTW sludge by land application
therefore appears to be viable. It will be on a considerably larger scale than the
Midmar sludge disposal operation and will therefore have to be more
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sophisticated and well controlled. It would be best to distribute the sludge to as
many different locations as possible so as not to burden one particular farmer
with the responsibility for land application. Having numerous different sites on

which to dispose of the sludge also reduces the risk to Umgeni Water.

When the WTW is operational and once the volumes of sludge are known more
accurately, Umgeni Water would need to take a decision on whether to purchase
farmland for the purpose of land application or to sign agreements with farmers to
accept the sludge onto their land. The option of land application can also be
paired with the option of sludge disposal at a landfill site, which will further reduce

Umgeni Water’s risk.

Table 24: Comparison of Midmar WTW and proposed uMkhomazi WTW land application
viability

Midmar Water Treatment Works - Brookdale Farm Land Application Initial Tests
Volume of sludge produced per day 6.5 tonnes/day

Percentage Solids contained in Sludge to be spread 24 -28 %

Capacity of Spreader 5.25m°

Application Rate of Spreader 7.6 kg/mz2 of wet sludge in 1st gear at 2000 r.p.m.
Coverage area 690 m2 (3 m wide x 230 m long)

Drying Period 2 months

Total Farm Area 126 hectares

Total Usable Area 9.32 hectares

Rotation Cycle 2 years

Maximum Loading per Cycle 128 tonnes/hectare

Umkhomazi Water Treatment Works - Land Application Estimated Quantities for Sludge Containing 25%

solids — PHASE 1 only
Volume of sludge produced per day 920 tonnes/day

Percentage Solids contained in Sludge to be spread 25 %

Capacity of Spreader 4.2 m3

Estimated Application Rate of Spreader 6.08 kg/m2 of wet sludge in 1st gear at 2000 r.p.m.

Estimated Coverage area 552 m2 (3 m wide x 184 m long)

Estimated Drying Period 2 months

Estimated Total Daily Usable Area Required 15.1 hectares/day

Estimated Rotation Cycle dependent on levels of Phosphorus present in sludge
and soil characteristics

Estimated Maximum Loading per Cycle dependent on soil characteristics and intended crops
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Option 3: Brickmaking

It was assumed that the final, dewatered sludge will be handed over to an
existing brick maker in the closer vicinity of the new plant (within 15 km), who will
be able to use the sludge instead of base material. Thus, no new land will need to
be acquired in the vicinity of the plant and the brickmaking process with
subsequent sales will be viable to carry all costs associated with final disposal of

the sludge.

A comprehensive study into the feasibility of using the uMkhomazi WTW'’s waste
sludge for brickmaking was undertaken especially taking South African conditions

into account.

WTW waste sludge that mainly utilised alum as primary flocculant has a similar
composition to that of natural clay. Substitution of natural clay with this waste
sludge has been done successfully with up to 50% sludge:clay mixes. A key
consideration is the dry solids content of the sludge used in the brickmaking
process. The lower the dry solids content, the more water needs to be removed
during the brick firing (baking) process, which requires more energy input. Thus,

a higher solids content sludge is preferred.

Location. The intended uMkhomazi WTW is situated 45km west of
Pietermaritzburg, meaning that it is surrounded by the Lower Ecca Group or
Pietermaritzburg Formation of shale and sandstone (Figure 21). This is the main
source of clay for the larger clay brick manufacturers in the area — there are 3
particularly large manufacturers in the area — and the abundance of iron oxides in

the clay provides the rich red colouring on some of their products.
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Figure 21: Ecca Group shale and sandstone formation in the Pietermaritzburg area
(UKZN)

Very little additives are required in this type of clay due to the natural plasticity
and green strength during extrusion as well as compressive strength after firing. It
must be noted that the green strength (the strength of the green extruded brick
that needs to be dried then fired/burnt) is assisted by a relatively large amount of
quartz present in the clay. The location of the WTW is thus logistically suitable
with regard to the supply of raw materials and the physical access to the required
markets. The type of clay abundant in the area lends itself well to addition of wet
substance since it has a superior green strength. In addition to the above, the
relatively close sources of coal in KZN as main energy driver for the process,
provides an operational advantage in that the delivered price of coal is not as
inhibitive as it is, for example, in the Western Cape.

Process. Smaller constituents in the waste sludge, such as organic content and
other waste components, do not play a significant role in the actual quality of the
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final brick (due to the type of manufacturing process employed) but will influence
the look/colour of the final product. The dryness of the waste sludge, on the other
hand, has a major impact on the amount of bricks that needs to be manufactured
to capture all the sludge. To ensure the final brick product has qualities equivalent
to that minimum required in SANS 227, particularly fired compressive strength
and water absorption, the cumulative amount of clay and waste sludge in the
green brick (on a dry basis) should not be below 50% to 55% otherwise the green
strength would be below the minimum threshold to ensure the handling of the wet
brick without high % of wastage. The aim is to get to 70% to ensure the minimum
wastage during extrusion and wet brick handling. It is fortunate that the high
percentage of quartz in the natural clay of the Ecca Formation will impart a good
portion of green strength during manufacturing. Table 25, compares brick quality
and quantities that can be produced using dried sludge from the WTW. The 25 %
DS sludge is considered for comparative purposes only, to ascertain whether
centrifuge technology for sludge drying can be used prior to the brickmaking

process.

Table 25: Economic comparison of sludge disposal options

Option 1 ‘ Option 2 ‘ Option 3
Waste Sludge 0 0 0
Solids% 25% 25% o0%
0
Dry _Sludge % added 10% 20% 20%
to mix
o
Dry CIgy/SIudge % in 69% 550/p** 73%
wet brick
Eg;walent Bricks / 2.0 million / d 1.2 million / d 0.92 million / d
Equivalent Bricks / 60,4 million/m 36,2 million / m 27,6 million / m
month
Eg;r'va'e”t Bricks / 735 million / y 441 million / y 336 million / y

From the above table it is recommended that a 50% dry waste sludge (Option 3)
be added to the clay and coal mix. This would result in a manufacturing facility
that produces 336 million bricks per year at a clay and sludge content of above
the recommended 70% utilising the uMkhomazi waste sludge.
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The manufacturing process, a Zig-Zag Habla kiln, was chosen for this preliminary
investigation due to its low overall energy requirements, simplicity of operation,
reduced emissions in relation to the most common production processes and

relatively low capital requirements.

In this manufacturing process, the main energy source of the firing and drying
cycles are provided by the addition of particulate coal into the clay mixture. A
minimum quality of coal with a specific size distribution must be incorporated in
this process. This is readily available in KZN. It must be ensured that the
minimum amount of fixed carbon in the final green brick should be 4,85 — 5,0 %.
This calculates the coal requirements for the wet brick mix which translates to
approximately 105,000 tons per annum of washed slurry coal with 1-2 mm
particle size distribution.

Market for clay bricks. The market for clay bricks is predominantly residential

(approximately 50%) and this sector in KZN has shown a growth rate of 26% in
2013 with little sign of turn-down in 2014. The net effect on the brick
manufacturing industry, specifically the clay brick industry due to the
disproportionate rise in cement brick pricing, is net positive growth that has a

cyclical nature over the decades.

In 2000 the annual national clay brick production was approximately 3.5 billion
bricks which grew to 4.9 billion bricks in 2006 and it is expected that the annual
demand for clay bricks in 2016 will be in the region of 6.6 billion bricks at current
economic conditions (supressed).

It is expected that the facility will not service customers outside a 250 km radius
but the possibility of exports are not excluded via the Durban port. Ease of entry
into the market is not a huge issue due to the fact that the market is very much

price and quality driven.

Economic considerations. Given the chosen technology, economy of scale, low

fuel costs (close proximity to fuel sources) and available off-set market, the gross
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profit margin per 1 000 bricks will be in the region of R 200. The manufacturing
costs will be approximately R 1 150 per 1 000 bricks and selling price will be
approximately R 1 350 (per 1 000 bricks). For 336 million bricks per year, the
gross profit will therefore be in excess of R 65 million per annum. Net profit will
depend on outsourcing contracts and company structure. The waste sludge
produced by the WTW can therefore be used to obtain revenue. Regardless of
the final net profit, even if under worst-case conditions UW does not receive any
portion of this revenue, this sludge disposal method will be cost-neutral to UW as
sludge can be given to the brickmaking facility at no cost, whereas any other

disposal method will require significant capital and/or operational financial input.

Additional considerations. The amount of clay that will be removed due to mining

operations will render a pit of considerable size. The pit will grow by a factor 500
more daily than the actual (wet) sludge volume delivered per day. At some stage,
the pit itself will become a buffer facility for the sludge during the maintenance
period (25 days per year) or it could become a processing facility to dry the
sludge even more to effect more process possibilities (i.e. higher combined
clay/sludge mix ratio). Another option is to treat the ever growing pit as an official
landfill site (earmark it for dried sludge, construction waste etc.) and thus save on
rehabilitation costs and reduce the ultimate size required for the brickmaking

facility.

Is very difficult to determine, at this early stage already, if there will be sufficient
demand for farmers to take the huge quantities of final sludge to be disposed of,
or if a suitable area can be identified that can be developed as landfill site within
30 km from the plant. Also, although brickmaking will be economically viable, it
will require pilot tests and convincing existing brickmakers to use this sludge in

their brickmaking process.

Way forward

Of the various options considered for the management of the sludge generated at
the WTW, the most feasible option at this stage was deemed to be the disposal at
a landfill. This obviated the need to seek approval under NEM:WA, as the landfill
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selected will be in possession of the requisite environmental approvals to accept
the sludge. Refer to Appendix L for a letter from the uMgungundlovu DM, which

commits to accepting the sludge at the proposed regional landfill.

9.4.6 Management of Backwash / Washwater

It is intended that the proposed WTW will not discharge into a watercourse. This will be
achieved by managing the quality of the raw water that enters the plant as well as a
providing a washwater and sludge recovery system. However, under emergency

situations provision may need to be made for discharges.

The uMkhomazi WTW will not have a direct take-off from a water resource but will instead
be fed by the uUMWP-1 raw water system, which will include Raw Water Conveyance
Infrastructure (i.e. tunnel and raw water pipeline) to convey the raw water from Smithfield
Dam to the plant. The quality of the raw water will be managed through a storage dam,
which will have sufficient capacity to supply more than 100 days’ retention time, as well a
trough a multi-level intake tower at the proposed Smithfield Dam. In particular,
exceedingly high turbidity raw water peaks can be managed as incoming water will have
time to pre-settle and the depth at which water is drawn off can be varied at the intake

tower to select draw-off from a less turbid layer in the dam.

Provision will be made at the WTW for a full washwater and sludge recovery system. This
system will also be able to recirculate substandard water to the Inlet Works. By planning
properly during the detail design stage, with sufficient parallel trains and stand-by

equipment, provision can also be made for a spare train of equipment.

9.4.7 Operation and Maintenance

9.4.7.1 General

Drinking water treatment plants require skilled personnel for successful operation
and maintenance. The more complex the treatment processes and technologies
employed at the plant, the more skilled the process controller and operator(s)
need to be. Even though the proposed uMkhomazi WTW consists of conventional

treatment processes with technologies that UW operators will be mostly familiar
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with, the high-rate clarification process will be new to them and additional skills
will have to be developed for personnel operating at this plant to ensure optimum
plant performance and the safe supply of drinking water at all times. However,
sufficient control will be incorporated to ensure that, if the water after clarification
goes out of specification in a particular train, this train will be shut off and a

warning given to the operator.

The on-site sludge treatment facility will be operated as its own entity, with
specially trained operators and technicians. The sludge treatment facility
manager will report to the WTW plant manager, but from an organizational point

of view, the two facilities will be independent.

9.4.7.2 Personnel

Figure 22 shows the proposed organogram for the WTW and the sludge

treatment facility.
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Figure 22: WTW and sludge treatment facility organograms
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Operations, chemicals and security personnel will have shift teams for
continuous, 24-hours a day operation of the treatment works. Plant operators and
chemical handlers will have four teams that operate in 8 hour shifts while security
will have three teams that operate in 12 hour shifts. Due to the plant not situated
in or close to a town, Umgeni Water will most probably have to permanently
employ security staff, instead of employing a specialist contractor for this function.
Critical equipment will be provided with standby units in case of failure, but
maintenance teams will also be on stand-by for after-hours emergency

breakdowns.

Environmental audits are performed at all Umgeni Water’s water and wastewater
sites at various stages of the project life-cycle to ensure compliance with relevant
legislation and the principle of best practice.

The operator of the WTW (including the sludge treatment plant) will poses the
following set of skills (amongst others):
Sludge Plant —

7
0.0

e Process control;
e Plant-specific preventative and maintenance management system;
e Monitoring programme;

e Failure response management;

7
0.0

Residue disposal site (if applicable)—

7
0.0

Agricultural expertise for vegetation requirements; and

R/
0.0

Water quality monitoring of associated ground water systems.

An environmental team will oversee compliance with the EMPr and the
associated waste management provisions during the operational phase of the
WTW. A monitoring programme will be implemented, which will include pre-

determined targets, objectivises and indictors for waste management.
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9.4.7.3 Operating Manual

The WTW will have a proper operating manual containing all the details

necessary to successfully operate and understand processes and procedures of

the plant. The following information will be included in the manual, as a minimum:

The commissioning procedure and plant settings after successful
commissioning;

All plant-related drawings and diagrams. This includes layout, mechanical,
and piping and instrumentation drawings as well as electrical wiring diagrams
and any other drawings which may be useful for plant operation and
maintenance;

Complete functional description of the process including the control
philosophy;

lllustrated operating instructions including start-up, shut-down, backwashing,
regeneration and/or cleaning procedures and emergency actions to be taken
in the case of possible equipment failures;

Maintenance instructions to include the descriptions and required frequency of
all maintenance tasks;

Equipment data sheets and manufacturer's operation and maintenance
instructions;

Procedures for chemicals preparation with cautionary notes and clearly visible
signage for hazardous chemicals. Clear instructions for emergency
procedures to be followed in case of an accident involving chemicals must be
easily visible and available;

Chemicals suppliers contact details;

Trouble shooting notes with contact details for emergency action;

Suggested typical plant operating parameters, such as chemical dosing, flow
rates and head losses. After commissioning, such values that are fine-tuned
during the commissioning process should be included in the commissioning
report and included in the operation and maintenance manual; and

Sample calculations where applicable.

June 2016

98



uMWP-1 Potable Water Component Scoping Report (Final)

9.4.7.4 Spares and Consumables

In addition to the regular checks and procedures to be followed, it is very
important to keep stock of critical spares and consumables on the plant. In the
event of failure of equipment that is crucial to the successful operation of the
plant, a technician should be able to replace or repair such equipment with
minimal or no plant shutdown. Stock levels of consumables and chemicals should
also be managed carefully in order to ensure that sufficient time is allowed for re-
ordering and delivering new supplies. Typical spares to be kept on site include
pumps, valves, pipes and fittings, instrumentation and service kits for major

equipment.

9.4.7.5 Asset inventory

An asset inventory helps water services providers to identify what assets they
own, where these assets are located or stored and what their condition and

service history is.

9.4.7.6 Dangerous Goods Used at the WTW

The choice of specific chemicals to be used at the WTW will primarily depend on
the source water quality and the type of treatment to be performed. The
chemicals used will perform the following functions:

% Coagulants;

< Disinfectants;

< Taste and Odour Control;

% Algae Control;

% Caorrosion Control;

% Softening; and

« Fluoridation.

The Material Safety Data Sheet (MSDS) provides pertinent information and a
profile of a particular hazardous substance or mixture, and includes at least the
following information:

% Identification of composition, formula, and common and scientific names;
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Specific gravity, boiling/freezing points, solubility and vapour pressure;
Incompatible substances and decomposition products;

Health hazards;

Environmental impacts;

Personal protective measures and engineering/administrative controls; and

Safe handling, storage, disposal and cleanup procedures.

The MSDS for each chemical that is to be stored at the plant will be kept at the

site.

Water treatment chemicals will be transported to the site by road and stored in

designated areas. The chemicals can be stored in a number of ways including (1)

solid (dry) form (bags, cartons, drums); (2) liquid form (drums, tanks, cylinders);

and (3) gaseous form (cylinders). General requirements at the WTW for the

storage of hazardous substances in containers exceeding regulated quantities

will include:

Containers will be situated in an area which is constructed and maintained to
prevent any release from entering a water supply, sanitary sewer or storm
sewer or from contaminating any other area,

Containers will be stored within a building or area outside of a building which
is fenced and posted to restrict access and warn of the materials stored
within;

Containers will be clearly marked or labelled in accordance with legal
requirements;

Containers will be kept in segregated storage which, in the event of a spill or
release, will prevent chemical reactions or fires;

Chemicals will be stored apart from food for people or animals; and

Certain records and documents will be kept including MSDSs, an inventory of
chemicals (hazardous substances) in storage, records of spills, leaks or
unaccountable inventory discrepancies, inspection and maintenance records
for leak detection and containment systems at the facility and an emergency

response plan in relation to chemicals stored on site.
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Chlorine is an acutely hazardous substance that will be stored and used at the
proposed WTW. Chlorine is a strong respiratory irritant, and either prolonged
exposure to chlorine gas or high concentrations of chlorine gas could be fatal.
Various safety equipment will be provided at the facility, such as shower and eye
wash facility, emergency breathing apparatus and chlorine gas detector (as

required).

9.4.7.7 Major Hazard Installation

In terms of the Major Hazard Installation (MHI) Regulations (GN R.692 of 30 July

2001), which were promulgated under the Occupational Health and Safety Act

(Act No. 85 of 1993), a MHI means an installation:

1. Where more than the prescribed quantity of any substance is or may be kept,
whether permanently or temporarily; or

2. Where any substance is produced, used, handled or stored in such a form

and quantity that it has the potential to cause a major incident.
The proposed uMkhomazi WTW may be classified as a MHI. A preliminary MHI

screening study and Risk Assessment will be conducted for the plant by Umgeni
Water.

9.4.8 Potable Water Reservoir

Umgeni Water requested that the minimum potable water storage volume at the WTW

should be the equivalent of 12 hours of the WTW capacity.

In order to reduce the area of land required for the WTW and potable water reservoir, it
was proposed that the storage be constructed beneath the various WTW structures.
There are three proposed reservoir complexes. Complex no. 1 will have a size of 292 MI
and will be located beneath the left bank of Rapid Gravity Filters, Granular Activated
Carbon Filters and Sludge Handling Plant. Complex no. 2 will have a size of 38 Ml and
will be located beneath the Sludge Collection Tank and Wash-water Recovery Tank.
Complex no. 3 will have a size of 292 MI and will be located beneath the right banks of

Rapid Gravity Filters, Granular Activated Carbon Filters and the Chlorine Room.
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The proposed potable water reservoir complexes are depicted in Figure 23.

The planned capacity of the first phase of the WTW is 500 Ml/day. 12 hours of storage for
this size of WTW equates to 250 MI of potable water storage required initially. Since the
storage is proposed to be constructed beneath roads and various structures, the
minimum volume of storage that can practically be constructed with the first phase of the

WTW is 330 MI. Reservoirs will generally be constructed in modules of 50 Ml each.
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Figure 23: Proposed Potable Water Storage

9.49 Alternative WTW Sites

9.4.9.1 Overview

The primary criteria employed in selecting suitable sites for the WTW include

elevation, so as to ensure that water is supplied under gravity. A system that
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requires pumping is significantly more expensive to construct, operate and

maintain than similar gravity-flow systems.

Various alternative sites for the WTW were identified during the Feasibility Study

(including the environmental assessment to date), as discussed in Table 26 and

shown in Figure 24.

Table 26: WTW Sites - Discarded and Feasible Options

WTW
Alternative Site

Description

Status

1. | WTWA

Following the pre-feasibility study, a site for the WTW was
identified on cultivated land on Portion 12 of the Farm
Nooitgedacht 903 and Nels Rust 849. Both these properties fall
within Baynesfield Estate. This site was initially presented to the
I&APs as WTW Option 1 during the project announcement phase
of the EIA and various concerns and issues were raised
pertaining to the plant at this location (refer to minutes of public
meeting held at Baynesfield Club on 23 October 2013, as
contained in the Comments and Responses Report in Appendix
M). This site was subsequently discarded due to environmental
and technical reasons. Refer to Figure 24, where this site is
shown as WTW A.

Discarded

2. | WTWB

Another WTW site was then identified during the Feasibility Study,
which is situated in a sugar plantation closer to Umlaas Road in
the north-eastern part of the study area, on Portion 6 of the Farm
Crookes 15723. This site (named WTW B in Figure 24) was also
later discarded primarily due to the substantial cut and fill required
for the site and it was thus not considered further for the purposes
of the EIA.

Discarded

3 | WTW Option 1

Following engagement with the affected landowners and based
on an appraisal of the receiving environment, an additional site
was identified which is located on the Farm Nels Rust 849. The
land on which the site is situated is a timber plantation which is
leased by Baynesfield Estate to NCT Forestry Co-operative
Limited (see Figure 24). This site was deemed to be feasible and
was named WTW Option 1.

Feasible
Option

WTW Options 2
&3

Based on the elevation in the area between the uUMWP-1 Raw
Water tunnel outlet in Baynesfield and the Western Aqueduct tie-
in point in Umlaas Road, two additional feasible sites for the
location of the WTW were identified. These sites are situated on
Portion 85 on the Farm Nels Rust 849 (WTW Option 2) and the
Remainder of the Farm New Leeds 17871 and Morning Sun
17790 (WTW Option 3).

Feasible
Options

The initial layouts for the WTW options indicated the reservoirs (clean water

storage) located alongside the treatment plants, which lead to a substantial

increase in the facility’s overall footprint. In an attempt to keep the size of the

plant to a minimum, the new layout makes provision for the reservoir to be built
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underneath the treatment facility which substantially reduces the area affected by

the development (see Section 9.4.8).
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Figure 24: WTW Alternative Sites

Figure 25: General view of WTW A (discarded)
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Figure 26: General view of WTW B (discarded)

Figure 27: General view of WTW Option 1

WTW Option 2

Figure 28: General view of WTW Option 2
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T

Fgure 29: General view of T Option 3

9.4.9.2 Access to WTW Sites

Access to WTW Option 1

Refer to Figure 30. Access to the proposed WTW will be via Provincial road
P315 off the R56 between Thornville and Atherstone. The intersection of the R56
and P315 will be upgraded to allow for the wider turning circle of the articulated
vehicles travelling to the proposed WTW. A new access road off provincial road
P315 will be constructed approximately 650m west of the upgraded intersection.
The new access road will be 1225m long travelling in a south-westerly direction
before entering the proposed WTW. The class of road pavement of P315 will also
be upgraded to cater for the heavier vehicles and will be upgraded to a Category-
B pavement.

The upgraded P315 and the proposed access road will have a Category-B road
pavement with the following layerworks:
150mm of G10 material — in-situ material compacted to 93% MOD AASHTO;

7
L4

7
°

150mm of G9 material — Natural gravel selected subgrade compacted to 93%

MOD AASHTO;

< 150mm of G7 material — Natural gravel selected subgrade compacted to 93%
MOD AASHTO;

< 200mm of G5 material — Natural gravel subbase compacted to 95% MOD
AASHTO;
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% 150mm of G2 material — Crushed stone base compacted to 102% MOD
AASHTO; and
< 30mm Asphalt surfacing — Continuously graded.

-~

Legend

e POTABLE WATER PIPELINE
RAW WATER PIPELINE

Figure 30: WTW Option 1 - Orientation of WTW & Access (Note: to all pipeline options
shown)

Access to WTW Option 2

Refer to Figure 31. Access to the proposed WTW will be via Provincial road

P334 off the R56 between Thornville and Atherstone. A new intersection and
access road is proposed approximately 1.9km west from the R56/P334
intersection. The new access road to the WTW will travel in a southerly direction
for approximately 1.1km.

The proposed access road will have a Category-B road pavement with the same
layerworks described for WTW Option 1.
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Figure 31: WTW Option 2 - Orientation of WTW & Access (Note: to all pipeline options
shown)

Access to WTW Option 3
Refer to Figure 32. Access to the proposed WTW will be via provincial road R624

between Thornville and Hopewell. A new intersection to provincial road P547 is
proposed 3.5km north of the Hopewell Township. The intersection will allow the
wider turning circle of the articulated vehicles travelling to the proposed WTW.
Approximately 530m of the existing P547 road will be realigned and the road
pavement will be upgraded to a category B pavement to cater for the heavier
vehicles travelling to the treatment works. A new intersection will be positioned
approximately 800m east of the R624 and P547 intersection. The access road to
the WTW will commence at the proposed intersection and travel in a northerly

direction for approximately 450m before turning right to enter the proposed WTW.

The proposed access road will have a Category-B road pavement with the same
layerworks described for WTW Option 1.
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Proposed new access road m
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Figure 32: WTW Option 3 - Orientation of WTW & Access (Note: to all pipeline options
shown)

9.5 Potable Water Pipeline

95.1 General

The proposed project focuses only on treating and conveying bulk potable water. It is the
responsibility of the Water Services Authority (WSA) to provide access to basic

infrastructure and services, which will include the reticulation to the end users.

The gravity pipeline system will transport potable water from the WTW to the Western
Aqueduct, which in turn will convey the water to parts of the integrated Mgeni WSS as
well as the eThekwini Municipality downstream of the Umlaas Road Reservoir. Note that
all pipelines referred to will be installed below-ground, apart from the section that crosses
Mapstone Dam which includes a bridge option. All major roads and railway lines will be
crossed via pipe jacking (trenchless technology).
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As with the WTW, the route of the potable water pipeline is dependent on ensuring the
system remains gravity fed. The topography thus plays a dominant role in determining the
feasible alignment alternatives for the pipeline. Other factors that affected the route
options as well as an overview of the alternative alignments are discussed in Section
11.3.2.

The following facilities and structures normally associated with pipelines will be installed

en-route:

% Isolating valves;

% Air valves;

% Scour valves;

% Pipe access points;

% Road crossings;

% River crossings;

% Cathodic protection system;

% AC-mitigating system; and

< Protective measures required to curb surge in a pipeline such as, reflux valves, surge
tank(s).

9.5.2 Pipeline Design Capacity

The projected water demand up to the year 2053 was one of several factors considered
in order to take a decision on the design capacity of the pipeline. The complete list of
factors considered include:

% Projected 2053 water demands (685 Ml/day);

» Capacity of the WTW phase up to the year 2053 based on projected water demands
(625 Ml/day);

Capacity of the Western Aqueduct (approximately 490 Ml/day);

1:100 year yield of Smithfield Dam (602 Ml/day); and

1:100 year combined yield of Smithfield and Impendle dams (1020 Ml/day).

>

)

-,

0’0

0‘0

0‘0

The potable water pipeline was sized to cater for the 1:100 year yield of Smithfield Dam
excluding any contribution from Impendle Dam, i.e. 602 Ml/day. The reasoning behind

this decision is as follows:
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At 602 Ml/day the pipeline capacity caters for a 30 year project period from the
planned commissioning date of the scheme in 2023. This results in a capacity that
caters for all expected growth in demand in the supply region, without building in too
much of spare capacity that may result in wasteful expenditure. The infrastructure will
be neither undersized, i.e. running out of capacity too quickly, nor oversized, i.e.
having excess spare capacity over a large part of the project planning period.

The capacity of the receiving infrastructure, i.e. the Western Aqueduct pipeline, is
limited to a peak flow of 490 Ml/day. Whilst having the option of constructing
infrastructure with the full 602 Ml/day capacity, the WTW, potable water storage and
pipeline can be built in modules or phases to suit the Western Aqueduct capacity.
When Impendle Dam is built, the combined 1:100 year yield of Smithfield and
Impendle dams will be 1020 Ml/day. The final planning for the water conveyance
infrastructure from Impendle Dam may however result in raw water being transferred
to Midmar Dam instead of Baynesfield. Should this scenario materialise, any potable
water treatment, storage and conveyance capacity in excess of 602 Ml/day would be

wasted.

The pipeline average annual daily demand (AADD) design capacity is therefore 602

Ml/day which when combined with a peak factor of 1.25, gives a peak capacity of 753

Ml/day. The design flow rate for the pipelines is therefore 753 Ml/day.

9.5.3 Pipeline Configuration Options

To convey the peak demand of 753 Ml/day, three possible pipeline configuration options

were considered in the Technical Feasibility Study, namely:

1.
2.

A single pipeline sized to convey a peak flow of 753 Ml/day.

Two pipelines of equal capacity, each sized to convey a peak flow of 377 Ml/day or a
total combined flow of 753 Ml/day. For this option, both pipelines will be
commissioned in the year 2023, i.e. the planned commissioned date for the uMWP-1.
Two pipelines of unequal capacity intended to be built in two phases. The first phase,
to be commissioned in 2023, will be sized to match the peak capacity of the Western
Agqueduct pipeline, i.e. approximately 490 Ml/day. The second phase, to be
commissioned around 2044, will be sized to provide a further 263 Ml/day to give a
total capacity of 753 Ml/day.
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Each of the Single, Double Equal and Double Unequal Pipeline configurations was

modelled for each of the routes associated with the WTW options. This resulted in nine

different hydraulic models to simulate each pipeline configuration and route. A costing

exercise was also undertaken for an ultimate capacity and phased capacity approach.

The results were as follows:

Y/
0'0

Ultimate capacity — technically preferred scheme includes a pipeline capacity of 602
Ml/day, equivalent to the 1:100 year yield of Smithfield Dam and will comprise a single
3030mm OD raw water pipeline, 500 Ml/day WTW and a single 2820 mm OD potable
water pipeline reducing to 2540 mm OD.

Phased capacity - technically preferred scheme includes a pipeline capacity of 490
Ml/day, equivalent to the capacity of the Western Aqueduct and will comprise a single
2540mm OD raw water pipeline, 500 Ml/day WTW and a single 2450 mm OD potable
water pipeline reducing to 2032 mm OD.

The cost difference between the technically preferred options for the ultimate capacity
and phased capacity is R 266 million. The ultimate capacity option costs 9.4% more
than the phased capacity option, but provides 53% more hydraulic capacity.

There would therefore seem to be little point in choosing a phased approach where
the pipeline configuration would be built in two phases. In addition, the logistics of
laying a second large diameter pipeline parallel to the first in years to come would
cause great disruption to farming, business and residential activities. The Umlaas
Road region is rapidly developing and the likely lack of working space in the future
may make it difficult to duplicate the pipeline at a later time, even if the permanent
servitude is purchased up front.

The Technical Feasibility Study therefore recommended that Umgeni Water proceed

with the ultimate capacity option to preliminary and detailed design.

9.5.4 Pipeline Specifications

An overview of the potable water pipeline specifications is provided in Table 27.
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Table 27: Potable Water Pipeline Specification

Pipe diameter Single 2820 mm OD potable water pipeline reducing to 2540 mm OD
Pipe material Steel pipes with welded joints. Pipes to be lined and coated to safeguard against
corrosion (and associated impacts on water quality) and lengthen their lifespan.

Peak throughput \ 602 Ml/day

Installation ¢ Underground, with a minimum cover above the pipe of 1.5m.

e Access/valve chambers will be located where necessary along the route.
These will be concrete structures protruding slightly above natural ground
level.

Servitude Width : | 15 metre wide permanent servitude and a further 45 metre wide temporary

construction servitude

Servitude . | « Permanent access to the pipeline servitude will be required after construction.
Conditions ¢ Pipeline markers (concrete posts) will be installed at changes in direction and

at regular intervals along the route

e Farming activities (stock and crop farming) can continue within the servitude
area after construction, taking cognisance of the need for permanent access
to the pipeline servitude.

e No encroachment of infrastructure (buildings) or the establishment of trees
will be allowed as roots compromise the stability of the pipeline.

Before construction commences, a negotiator from Umgeni Water will engage with the

affected landowners to secure servitude rights. This process does not form a part of the

EIA.

9.5.5

Alternative Potable Water Pipeline Routes

9.5.5.1 Overview

The following aspects were considered in defining the potable water pipeline
route:

< Topography and associated elevation;

oo

> Impacts to the social, biophysical and economic environment;

>

7
*

Existing servitudes;

*,

X3

A

Existing structures and infrastructure;

R/
0.0

Existing roads, as well as boundaries between landowners along the routes;

3

%

Site constraints, potential watercourse crossings, road and railway crossings;
and

+ Geotechnical overview.

The various potable water pipeline alignments that were identified as part of the
Scoping phase and their status in terms of assessing the routes further in the EIA
phase are discussed in Table 28 and shown in Figure 33.
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Table 28: Potable Water Pipeline Routes - Discarded and Feasible Options

Alternative
Routes

Description

Status

1. | Option 1 Original route for potable water pipeline. Feasible Option
2. | Option 1A Deviation of Option 1 to reduce disruptions to traffic on the D360. Feasible Option
3. | Option 18B Bg\élgltlon of Options 1 and 1A to reduce disruptions to traffic on the Feasible Option
Deviation of Option 1 to reduce impacts to chicken houses on Portion 43
4. | Option 1C of the Farm Hopewell 881 and Portion 20 of the Farm Umlaas Poort | Feasible Option
1174, based on feedback from by Rainbow Farms (Pty) Ltd.
Deviation of Option 1 to reduce impacts to chicken houses on Portion 0 of
5. | Option 1D Farm 30, based on feedback from Rainbow Farms (Pty) Ltd. Route also | Feasible Option
identified to avoid disruptions to traffic on the D125.
Deviation of Option 1D. Route suggested by landowners of Erven 34, 35 Feasible Option
6. | Option 1E and 2-28 Umlaas Road to avoid impacts to these properties which are (new) P
earmarked to be developed for mini-factories and/or warehouses.
7. | Link to WTW 2 | Link to alternative WTW site. Avoids crossing of Mapstone Dam. Feasible Option
8. I[‘)'g\i(i;g:x-rw 2 Deviation of link to WTW Option 2 Avoids steep area at river crossing. Feasible Option
9. | Link to WTW 3 | Shortest link to WTW site. Feasible Option
10. | Option 2 Avoids crossing of Mapstone Dam. Discarded
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9.5.5.2 Affected Properties

Table 29 to follow lists the properties (based on 2006 cadastral information)
traversed by the alternative alignments of the potable water pipeline, from west to
east starting at WTW Option 1. For detailed maps on the pipeline routes, please
refer to Appendix D.

All distances and coordinates provided should be regarded as approximates, as
they are based on a desktop estimate from a Geographical Information System
(GIS). The directional changes indicate bend points in the pipeline.

Table 29: Potable Water Pipeline Routes (NE = north-east; SE = south-east)

Property Distance L Bend Points Coordinates
. Direction :
Farm _ (approximate) (approximate)
Option 1 | Nels Rust 849 0 om 29°46'21.74"S; 30°20'35.99"E (start
283m | SE point)

319m | NE 29°46'25.86"S; 30°20'45.67"E

398m | SE 29°46'21.74"S; 30°20'55.81"E

29°46'30.14"S; 30°21'07.27"E
Brasfort Park 1295 22 464m | SE -

Brasfort Park 1295 | 26 112m | SE 29°46'35.25"S; 30°21'28.63"E
261m | SE -

Brasfort Park 1295 24 737m | SE 29°46'58.80"S; 30°21'54.78"E
64m | SE -

Brasfort Park 1295 20 39m | SE 29°47'00.07"S; 30°21'57.84"E

349m | SE 29°47'10.11"S; 30°22'03.76"E

Brasfort Park 1295 47 148m | SE 29°47'13.67"S; 30°22'08.07"E

275m | SE 29°47'18.36"S; 30°22'16.36"E
Brasfort Park 1295 6 1865m | NE -
Hopewell 881 9 79m | NE -
Hopewell 881 5 746m | NE -
Hopewell 881 6 482m | NE -

Hopewell 881 43 20m | NE 29°47'15.29"S; 30°24'15.97"E

1405m | NE 29°46'41.07"S; 30°24'50.22"E

New Leeds 17536 | 1 669m | NE 29°46'23.71"S; 30°25'05.08"E
77m | NE -

Morning Sun 17790 | O 307m | NE 29°46'11.84"S; 30°25'10.35"E
95m | NE -
Umlaas Poort 1174 4 320m | NE -
Umlaas Poort 1174 20 936m | NE -

Umlaas Poort 1174 14 126m | NE 29°45'48.63"S; 30°25'58.90"E
81m | NE -
Umlaas Poort 1174 21 25m | NE -
Crookes 15723 | 3 601m | NE -
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Property Distance L Bend Points Coordinates
. Direction -
Farm _ (approximate) (approximate)
Happy Valley 17667 | O 826m | NE -
Crookes 15723 | 3 2372m | NE -
Crookes 15723 | 6 746m | NE 29°44'19.01"S; 30°28'18.80"E
931m | NE -
Crookes 15723 | O 1665m | NE 29°43'34.10"S; 30°29'40.41"E
338m | SE 29°43'42.73"S; 30°29'47.87"E
28m | NE -
Vaalkop and 885 844 37 | E -
Dadelfontein
Umlaas Road 355 30 20m | E 29°43'42.75"S; 30°29'50.98"E
64m | NE 29°43'41.56"S; 30°29'52.90"E
439m | SE 29°43'51.00"S; 30°30'05.06"E
12m | NE -
Umlaas Road 355 Rem/44 132m | NE 29°43'49.44"S; 30°30'10.17"E
321m | NE -
Umlaas Road 355 43 24m | NE -
Umlaas Road 355 41/5 30m | NE 29°43'45.82"S; 30°30'23.50"E
Umlaas Road 355 41/6 274m | NE 29°43'37.53"S; 30°30'27.29"E
(termination point)
Option 1A | Nels Rust 849 0 Oom 29°46'21.68"S; 30°20'55.96"E (start
604m | NE point)
295m | SE 29°46'13.67"S; 30°21'16.48"E
Brasfort Park 1295 | 22 286m | SE -
Brasfort Park 1295 | 44 709m | SE 29°46'44.91"S; 30°21'50.49"E
Brasfort Park 1295 | 43 205m | SW -
Brasfort Park 1295 | 24 15m | SW 29°46'51.37"S; 30°21'46.44"E
(termination point)
Option 1B | Nels Rust 849 0 Oom 29°46'21.68"S; 30°20'55.96"E (start
604m | NE point)
295m | SE 29°46'13.67"S; 30°21'16.48"E
Brasfort Park 1295 | 22 286m | SE -
Brasfort Park 1295 | 44 709m | SE 29°46'44.91"S; 30°21'50.49"E
Brasfort Park 1295 | 43 351m | SE
Brasfort Park 1295 | 20 482m | SE
Brasfort Park 1295 | 47 347m | SE
Brasfort Park 1295 |6 298m | SE 29°47'18.15"S; 30°22'29.68"E
(termination point)
Option 1C | Hopewell 881 43 Om 29°47'15.07"S; 30°24'16.04"E (start
67m | NE point)
1361m | NE 29°47'14.93"S; 30°24'18.40"E
New Leeds 17536 | 1 669m | NE 29°46'23.30"S; 30°25'05.06"E
75m | NE -
Morning Sun 17790 | O 311m | NE 29°46'11.79"S; 30°25'10.25"E
121m | NE -
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Property Distance L Bend Points Coordinates
. Direction .
Farm _ (approximate) (approximate)

Umlaas Poort 1174 4 242m | NE -

Umlaas Poort 1174 20 434m | NE 29°46'01.52"S; 30°25'37.90"E

584m | NE -

Umlaas Poort 1174 14 117m | NE 29°45'48.51"S; 30°25'58.64"E

(termination point)
Option 1D | Crookes 15723 | 0 0-14m | NE 29°43'33.88"S; 30°29'40.55"E (start
point)

Vaalkop and 885 844 13m | NE 29°43'33.37"S; 30°29'41.43"E

Dadelfontein 355m | SE 29°43'42.67"S; 30°29'49.15"E

116m | NE 29°43'40.75"S; 30°29'52.82"E
12m | SE -

Camperdown 1330 151 142m | SE 29°43'43.88"S; 30°29'57.06"E

176m | NE -

Camperdown 1330 | 62 48m | NE -

Umlaas Road 355 34 198m | NE 29°43'35.73"S; 30°30'09.56"E

Umlaas Road 355 2/38 161m | E 29°43'35.58"S; 30°30'15.64"E
10m | SE -

Umlaas Road 355 Rem/38 51m | SE 29°43'37.26"S; 30°30'16.81"E

Umlaas Road 355 44 5m | NE -

Umlaas Road 355 42 9m | NE -

Umlaas Road 355 5/41 27m | NE 29°43'36.70"S; 30°30'18.35"E
18m | SE -

Umlaas Road 355 Rem/41 110m | SE 29°43'35.15"S; 30°30'22.77"E
49m | E 29°43'38.15"S; 30°30'24.62"E
73m | NE 29°43'37.53"S; 30°30'27.29"E

(termination point)
Option 1E | Crookes 15723 | 0 0-14m | NE 29°43'33.88"S; 30°29'40.55"E (start
point)

Vaalkop and 885 844 8m | NE 29°43'33.53"S; 30°29'41.29"E

Dadelfontein 363m | SE 29°43'43.03"S; 30°29'49.25"E

338m | NE -

Umlaas Road 355 Rem/33 10m | NE -

Umlaas Road 355 1/33 10m | NE -

Umlaas Road 355 4 46m | NE -

Umlaas Road 355 40 108m | NE -

Umlaas Road 355 5 46m | NE -

Umlaas Road 355 6 55m | NE 29°43'32.00"S; 30°30'08.30"E

4m | SE -

Umlaas Road 355 2/38 41m | SE 29°43'32.36"S; 30°30'09.92"E
68m | SE 29°43'33.01"S; 30°30'12.35"E
57m | SE 29°43'34.06"S; 30°30'14.12"E
52m | SE 29°43'35.21"S; 30°30'15.47"E
21m | SE -

Umlaas Road 355 Rem/38 51m | SE 29°43'37.26"S; 30°30'16.81"E

Umlaas Road 355 44 5m | NE -

Umlaas Road 355 42 9m | NE -
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Property

Farm

Distance
(approximate)

Direction

Bend Points Coordinates
(approximate)

Umlaas Road 355 5/41 27m | NE 29°43'36.70"S; 30°30'18.35"E
18m | SE -

Umlaas Road 355 Rem/41 110m | SE 29°43'35.15"S; 30°30'22.77"E
9m | E 29°43'38.15"S; 30°30'24.62"E
73m | NE 29°43'37.53"S; 30°30'27.29"E

(termination point)
Option 1F | Crookes 15723 | 0 353m | SE 29°43'33.94"S; 30°29'40.61"E (start
point)
25m | NE 29°43'43.26"S; 30°29'48.04"E

Vaalkop and 885 844 131m | NE -

Dadelfontein 11m | SE 29°43'40.62"S; 30°29'53.01"E

Camperdown 1330 | 151 5m | SE -

207m | NE 29°43'41.01"S; 30°29'53.46"E

Camperdown 1330 | 62 59m | NE -

Umlaas Road 355 34 132m | NE -

Umlaas Road 355 2/38 99m | NE -

Umlaas Road 355 44 6m | NE -
98m | SE 29°43'31.91"S; 30°30'08.98"E
60m | SE 29°43'32.78"S; 30°30'12.51"E
79m | SE 29°43'33.85"S; 30°30'14.30"E

5m | NE -

Umlaas Road 355 5/41 70m | NE -

5m | SE 29°43'34.70"S; 30°30'18.83"E

Umlaas Road 355 Rem/41 91m | SE -
56m | SE 29°43'37.08"S; 30°30'21.04"E
50m | SE 29°43'38.08"S; 30°30'22.79"E
36m | NE 29°43'38.05"S; 30°30'24.61"E
37m | NE 29°43'37.48"S; 30°30'25.84"E

29°43'37.32"S; 30°30'27.21"E
(termination point)
Link to Nels Rust 849 85 Oom 29°45'42.98"S; 30°21'49.63"E (start
WTW 2 443m | SE point)

Nels Rust 849 73 62m | SE -

Brasfort Park 1295 1 744m | SE -

Brasfort Park 1295 |3 165m | SE 29°46'20.12"S; 30°22'20.23"E

705m | SE 29°46'42.25"S; 30°22'24.06"E
2270m | SE Various bend points

Hopewell 881 5 148m | SE 29°46'41.57"S; 30°23'40.83"E

199m | SE 29°46'47.79"S; 30°23'37.88"E

347m | SE 29°46'58.40"S; 30°23'34.40"E

118m | SE 29°47'02.49"S; 30°23'34.23"E

138m | SE 29°47'06.13"S; 30°23'36.49"E

319m | SE 29°47'15.83"S; 30°23'37.70"E

(termination point)
Link to Brasfort Park 1295 3 Oom 29°26'38.67"S;  30°23'28.32"E  (start

WTW 2 113m | NE point)

Deviation 193m | NE 29°46'36.35"S; 30°23'31.43"E

220m | NE 29°46'30.47"S; 30°23'34.50"E

98m | SE 29°46'23.70"S; 30°23'36.43"E
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Property Distance L Bend Points Coordinates
. Direction -
Farm _ (approximate) (approximate)
Hopewell 881 45 15m | SE 29°46'24.36"S; 30°23'40.57"E
176m | SE -
Hopewell 881 5 201m | SE 29°46'36.49"S; 30°23'41.21"E
165m | SE 29°46'41.77"S; 30°23'41.02"E
(termination point)
Link to New Leeds 17871 | 0 Oom 29°45'50.19"S; 30°24'35.92"E  (start
WTW 3 52m | NE point)
678m | SE 29°45'49.23"S; 30°24'37.47"E
Morning Sun 17790 | O 443m | SE 29°46'11.68"S; 30°25'10.19"E
(termination point)

Note the following with regards to Table 29:
< Where the pipeline follows linear infrastructure (e.g. roads) and between farm
boundaries, the exact route still needs to be finalised in terms of which side of

the aforementioned features it will run alongside to; and

X3

%

Although the EIA is investigating a 100m wide corridor (50 m on either side of
the centre line) to allow for any possible deviations of the final route within this
corridor, the route description is only for the centreline of each alternative

pipeline route.

9.5.5.3 Description of Routes

An overview of the pipeline route options follows, focusing on the centreline of
each alignment. Note that the ultimate commencement point for the potable water
pipeline will depend on the final location of the WTW (depending on the most
favourable option). This implies that the route for the raw water pipeline that feeds

into the WTW will also depend on the final site that is selected for the plant.

Refer to maps of the western, central and eastern sections of the project area

contained in Figures 34 - 36 for the discussion to follow.
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Figure 34:

Western section of project area

=== Pipeline — Option 1

=== Pipeline — Option 1A

Pipeline — Option 1B
Pipeline link to WTW 2
Pipeline link to WTW 2 deviation
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Pipeline — Option 1

Pipeline — Option 1C

Pipeline link to WTW 2

Pipeline link to WTW 2 deviation
Pipeline link to WTW 3

G()()gle earth

n J

Figure 35: Central section of project area
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=== Pipeline — Option 1

= Pipeline — Option 1C
== Pipeline — Option 1D
Pipeline — Option 1E

Pipeline — Option 1F

—

\ B 2006

Figure 36:

_ {; Google earth

Eastern section of project ar
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< Route Option 1 -
From WTW Option 1, located on Baynesfield Estate (Figure 37), the pipeline

Option 1 route heads off in a south-easterly direction through a the timber

plantation before turning north-easterly and running alongside a power line
servitude. It then turns in a south-eastern direction and crosses the power line

servitude and a railway line, followed by a watercourse and cultivated land

(Byreleigh Farm) (Figure 38).

Figure 37: South-western view of timber plantation (in background) where WTW
Options 1is located

m& e YU

i

Figure 38: North-westerly view along Option 1 pipeline route (timber plantation in
background)
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After crossing the R56 the pipeline runs alongside the D360 gravel road, past
cultivated lands (Figure 39). On Portion 6 of the Farm Brasfort Park 1295 the
route turns easterly and traverses cultivated land (Figure 40) before crossing
the Mapstone Dam (Figure 41), followed by vacant land (north of Hopewell)
and the R624 (P117). Thereafter in enters land owned by Rainbow Farms and
passes chicken houses and traverses a watercourse before exiting the
property and passing sugarcane plantations. The route then continues in a
north-eastern direction, travelling past more chicken houses, sugarcane

plantations, various watercourses, a power line servitude and railway line

(amongst others).

Figure 39: South-easterly view along Option 1 pipeline route (D360)

e

o

Figure 40: North-easterly view along Option 1 pipeline route
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Figure 41: Western view along Option 1 pipeline route (Mapstone Dam crossing)

Figure 42: Eastern view along Option 1 pipeline route (north of Hopewell)

The route then turns south-easterly and passes another sugarcane plantation
and a poultry farm before turning north-eastwards to travel alongside the
D125 (Figure 43). It then crosses over the R603 and continues to follow the
D125 (Figure 44). It then traverses a railway line before turning more north-
easterly and eventually terminating at the Western Aqueduct next to the N3
highway (Figure 45).
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Figure 43: Westerly view along Option 1 pipeline route next to D125 (R603 crossing)

Figure 44: North-easterly view along Optidn 1 pipeline route next to D125

Figure 45: Tie-in to ‘57 Pipeline
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< Route Option 1A -
The route Option 1A splits from the route Option 1 on the Farm Nels Rust 849

to cross a railway line and continue in a north-eastern direction alongside a
power line servitude. It then turns south-easterly to cross over cultivated land,
traversing a power line servitude, a railway line and a watercourse along the
way. After crossing the R56 (Figures 46 - 47) the route crosses through
vacant land, travelling parallel to the D360 (approximately 200m to the north-

east), before turning south-westwards to meet up with the Option 1 pipeline

route alongside the D360.

Figure 46: North-westerly view along Option 1A pipeline route (at R56 crossing)

Figure 47:  South-easterly view along Option 1A pipeline route (at R56 crossing)
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&

7
*

Route Option 1B -

The Option 1B pipeline route follows the same alignment as for Option 1A, but

*,

splits from this route at the boundary of Portions 44 and 43 of the Farm
Brasfort Park 1295 to continue in a south-easterly direction. It crosses vacant

land, cultivated land, a watercourse and a private farm road along the way.

The route finally connects to the Option 1 route on Portion 6 of the Farm
Brasfort Park 1295 (Figure 48).

Figure 48: North-westerly view along Option 1A pipeline route (at R56 crossing)

< Route Option 1C —

Route Option 1C reflects a refinement of the pipeline alignment Option 1 to

minimise the impacts to existing chicken houses on Portion 43 of the Farm
Hopewell 881 (Figure 49) and Portion 20 of the Farm Umlaas Poort 1174
(Figure 50).
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=== Pipeline — Option 1 r
= Pipeline — Option 1C
Sty o~

.

arth

Figure 49: Aerial view of Option 1C route showing deviation to minimise impacts to
chicken houses (Portion 43 of the Farm Hopewell 881)

Pipeline — Option 1
Pipeline — Option 1C
Pipeline link to WTW 3

Google earth
(@

Figure 50: Aerial view of Option 1C route showing deviation to minimise impacts to
chicken houses (Portion 20 of the Farm Umlaas Poort 1174)
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% Route Option 1D —

Route Option 1D deviates from the Option 1 alignment to minimise the
impacts to existing chicken houses on Portion 0 of the Farm 30, as well as to

avoid disruptions to traffic on the D125 road (Figure 51).

4 = Pipeline — Option 1

= Pipeline — Option 1D
Pipeline = Option 1E
Pipeline — Option 1F

Figure 51: Aerial view of Options 1D, 1E and 1F

The route cuts across Portion 151 of the Farm Camperdown 1330 in a north-
easterly direction. It then traverses the R603 (Figures 52 - 53) and passes
through the Umlaas Road light industrial area before crossing a railway line
(Figure 54) and eventually terminating at the Western Aqueduct next to the
N3 highway.

Figure 52: South-westerly view along Option 1D pipeline route (R603 crossing)
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Figure 53: North-easterly view along Option 1D pipeline route (R603 crossing)

Figure 54: South-westerly view along Option 1D and Option 1E pipeline routes (yellow
line) - railway crossing

< Route Option 1E —

Route Option 1E initially follows alignment Options 1D, but then deviates from
this route to avoid impacts to Erven 34, 35 and 2-28 Umlaas Road which are
earmarked to be developed for mini-factories and/or warehouses (in
accordance with comments received from representatives of the landowner).
It then links up again with route Option 1D after the aforementioned
properties. See aerial view of route in Figure 51 and photographs in Figures
55 — 56.

June 2016 131



uMWP-1 Potable Water Component Scoping Report (Final)

Figure 55: South-westerly view along Option 1E pipeline route (R603 crossing)

Figure 56: North-easterly view along Option 1E pipeline route (R603 crossing)

< Route Option 1F —
Route Option 1F was identified to minimise the impacts on the properties
Umlaas Road Erf 41 and Erf 885 Portion 114 of the Farm Vaalkop and
Dadelfontein no. 885.

The pipeline route primarily follows Option 1E. The pipeline would travel in a
south-easterly direction on Erf 15723 Crookes before turning left into Erf 885
Portion 114 of the Farm Vaalkop and Dadelfontein. It then turns right into Erf
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7
°

44 Umlaas Road and travels perpendicular to the R603 and crosses under the
R603 via a pipe jack before continuing toward the railway line via the north-
western boundaries of Erf 34 and Erf 38 Umlaas Road and cross under the
railway line via a pipe jack. The pipeline would then travel alongside the sub-
station on the northern boundary of Erf 41 Portion 6. The pipeline will then run
alongside the R103 within Erf 41 Portion 6 before tying-in to the Western
Aqueduct. See aerial view of route in Figure 51.

Pipeline Link to WTW 2 —
From the WTW Option 2 site on Portion 85 on the Farm Nels Rust 849, the

pipeline travels in a south-eastern direction over vacant land and crosses a

power line servitude, watercourse and the R56 (Figures 57 - 58). It then
continues over vacant land followed by -cultivated land and another
watercourse. The route then travels in a predominantly eastern direction past
the north of Mapstone Dam and then turns southwards and continues to the

east of the dam until it connects to the Option 1 route on Portion 5 of the Farm

Hopewell 881.

Figure 57: North-westerly view along pipeline link to WTW 2 (R56 crossing)
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-

Figure 58: South-easterly view along pipeline link to WTW 2 (R56 crossing)

% Pipeline Link to WTW 2 Deviation —

The deviation to the pipeline link to the WTW Option 2 site makes provision
for crossing the watercourse that flows into the Mapstone Dam in an area
where the gradient is less steep (Figure 59).

\

Google earth

Figure 59:  Aerial view of pipeline link to WTW 2 deviation
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% Pipeline Link to WTW 3 —

The pipeline link to the WTW 3 travels from the plant in a south-eastern

direction trough a sugarcane plantation (see Figure 60) until it connects with

the Option 1 pipeline route on the Farm Morning Sun 17790.

Figure 60: General view of WTW 3 site

9.5.6 Alternative Methods for Crossing Mapstone Dam

The shortest practically constructible routes require that the pipeline crosses Mapstone
Dam. The pipeline has been routed to cross the dam at its narrowest section measuring
120 metres. The pipeline route in relation to the crossing of Mapstone Dam is depicted in
Figure 61.

Depending on the WTW location and pipeline configuration options, a solution is required
to allow the pipeline or pipelines to cross Mapstone Dam. Four options have been
identified as discussed in the sub-sections to follow.
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Pipeline — Option 1

Pipeline — Option 1B

Pipeline — Option 1C
Pipeline link to WTW 2
Pipeline link to WTW 2 Deviation

: b N

Figure 61: Crossing of Mapstone Dam

9.5.6.1 Steel Suspension Bridge

At least one of the options for crossing Mapstone Dam needed to span the entire
length of the dam without any construction required within the submerged area.
To this end, a steel suspension bridge was proposed that would span 160
metres, covering the 120 metre width of the dam as well as a twenty metre

allowance on either side.
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A conceptual design was carried out and a report has been prepared for the
proposed suspension bridge concept. The estimated cost of the suspension
bridge is R 47 million excluding VAT.

The nature of a suspension bridge is such that it cannot have unbalanced loading
around its centreline. For this reason, more than one pipe on the bridge cannot
be allowed as this will cause an imbalance in the loading if for example, one pipe
iIs empty and the other is full of water. For the double pipeline options therefore, it
was assumed that an equivalent larger diameter pipe would be required for the

suspension bridge crossing.

This bridge concept is depicted in Figures 62 - 64. A larger scale plan and

section for the proposed suspension bridge option is included in Appendix F.

— CHS 102x5

— CHS 102x6

CHS 127x6

CHS 140x5

——— PIPE_1

PIPE_V_4

——— RC Colurmn 1000x2000

— UC 152x152x23
UC 152x152x30

— UC 203x203x46

— UC 203x203x52

— UC 305x305%108
UC 305x305x97

Figure 62: Three-Dimensional View of Suspension Bridge
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SUSPENSION BRIDGE CONCEPT
CROSS - SECTIONS

SINGLE PIPE

Figure 63: Cross Section through Suspension Bridge
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Figure 64: Longitudinal Section through Suspension Bridge

9.5.6.2 Conventional Steel Pipe Bridge

The second option considered for the crossing of Mapstone Dam was to
construct a steel pipe bridge across the dam. The bridge will be supported on
concrete piers that sit within the dam basin. The concrete piers in turn may
require a piled foundation. Piling and the construction of concrete piers will have

to take place under submerged conditions.
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Conceptual drawings have been prepared out for pipe bridges to carry single and
double pipes of differing sizes. This concept is depicted in Figures 65 - 66. A

larger scale plan and section for the proposed bridge is included in Appendix F.
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Figure 65: Longitudinal Section through Conventional Steel Pipe Bridge
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Figure 66: Cross Sections through Conventional Steel Pipe Bridge

9.5.6.3 Pipe Supported on Concrete Piers

A third option for crossing Mapstone Dam is to construct the pipe on concrete
piers. In this option, the pipe is supported on concrete piers and is allowed to
span the distance between each pier. It has been calculated that piers will be

required every 20 metres. Each pier may require a piled foundation.
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This concept is depicted in Figures 67 - 68. A larger scale plan and section for

the proposed bridge is included in Appendix F.
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Figure 68: Cross Sections through Concrete Piers Option
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9.5.6.4 Pipe Buried in Dam Basin

The fourth option that was considered was to lay the pipe on the floor of the dam
basin. One idea on how this may be done is to drain the dam and then lay the
pipe in a conventional manner in a trench dug through the dam basin. The trench
would be relatively shallow and would be backfilled with concrete instead of soil in

order to protect the pipe coating and to secure the pipe.

Another option that could be considered is to construct the pipeline on the surface
of the dam by allowing it to float on the dam surface during the welding process.
Once welding is complete, the pipe will be filled with water which would cause it
to sink into position onto concrete cradles prepared for the purpose of seating the
pipe. Precast concrete cradle ‘caps’ could then be lowered into position to secure
the pipe in position and prevent movement. This will be a highly specialised
operation requiring experienced construction personnel and specialised

equipment typically used for laying pipe in marine conditions.

This concept is depicted in Figures 69 - 70. A larger scale plan and section for

this option is included in Appendix F.
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Figure 69: Longitudinal Section through Buried Pipeline Option
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Figure 70: Cross Sections through Buried Pipeline Option

9.5.6.5 Discussions with Upper Mlazi Water User Association

At a meeting with Mr. E. Mapstone, the Chairman of the Upper Umlaas Irrigation
Board that manages Mapstone Dam, Mr. Mapstone advised that all options to
cross the dam with a bridge or pipeline above the dam water level were not
supported as they created a security risk for the farmers by breaching the barrier
created by Mapstone Dam.

Mr. Mapstone advised that the preferred method of crossing the dam was by

burying the pipe though the dam. This would require the dam to be drained.

Mr. Mapstone proposed a methodology for draining the dam while mitigating the
consequences to downstream irrigators. This would require the raw water module
of the project to be commissioned prior to Mapstone Dam being drained. The
uMWP raw water system would then maintain a supply to irrigators during the
period that Mapstone Dam would be drained and in addition, would be used to

refill the dam when the crossing is completed.
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9.6 uMWP-1

Raw Water

Although the uUMWP-1 Raw Water component is covered under a separate EIA, an

overview of this project is provided for the sake of completeness.

The Raw Water component consists of the following (as shown in Figures 71- 72):

% Smithfield Dam on the uMkhomazi River, with a full supply level of 930 masl and

consisting of an earth core rockfill main embankment and a zoned earthfill saddle

embankment;

« The uMkhomazi — uMlaza Tunnel, with a finished internal diameter of 3.5 m and a
length of 32.5 km;

% The Tunnel — Balancing Dam — Baynesfield Pipeline, with two sections of 2.6 and

1.6 m diameters and 5.2 and 1.3 km lengths, respectively; and

< Balancing Dam, a concrete faced rockfill dam with a full supply level of 923 masl.
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Figure 71: uMWP-1 Raw Water — western side
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Figure 72: uMWP-1 Raw Water — eastern side

The location of the WTW will influence the final alignment of the raw water pipeline, as
well as the proposed Hydropower Plant that will be situated along the conveyance

structure from Smithfield Dam to the plant.

9.7 Alternatives Suggested by Interested and Affected Parties

This section provides an overview of certain alternatives that were identified by I&APs.
Refer to the Comments and Response Report (Appendix M) for further discussions on

alternatives identified during the Public Participation process.

9.7.1 Overall Scheme

Various concerns have been raised with regards to the proposed transfer scheme as the
preferred option to fulfil the long-term water requirements of the Mgeni system. These
concerns included the potentially significant impacts of dams on rivers, which is
compounded by the fact that the uMkhomazi River is one of the last free flowing rivers in

KZN. In addition, other options such as investing in improving catchments and
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ecosystems to address water security were also advocated, rather that the transfer

scheme.

Various options to meeting the project’'s objectives were considered during previous
studies, which eventually lead to the identification of alternatives to be investigated as
part of the Feasibility Study. Pertinent studies that lead to the identification of the current
project proposal (UMWP-1) are contained on the following website:

http://www.dwaf.gov.za /Projects/uMkhomazi/documents.aspx.

The Mgeni River System Analysis Study carried out between 1991 and 1994 identified
the uMkhomazi River as a potentially viable source of water for augmentation of the
Mgeni System. The subsequent Mkomazi-Mgeni Transfer Scheme Pre-Feasibility Study
included an investigation of augmentation schemes on the uMkhomazi River preceded by
scheme identification and reconnaissance investigations. The initial eight schemes that
were identified were refined based on technical, environmental and economic factors.
The Pre-feasibility Study recommended that the Smithfield Scheme be taken forward to

the next phase of investigation in a detailed Feasibility Study.

In terms of project alternatives, Section 9.1 includes a discussion that is dedicated to
explaining the various screened options that were considered to increase the water
resource (apart from a transfer scheme), which is referenced to the Water Reconciliation
Strategy for the KZN Coastal Metropolitan Areas. This includes desalinisation, use of

treated effluent, use of groundwater, etc.

It was also suggested by I&APs that off-stream storage be investigated as an option. As
part of the technical response it was indicated that an off-channel storage (OCS) dam
typically yields about 15 million m*annum in KZN and costs about R800 million. The
Smithfield Dam will yield approximately 200 million m®/annum and cost R2.5 billion. In
addition to this, OCS is a solution that works for a specific requirement. It often needs to
be close to the demand centre. The Mgeni River is currently fully developed, this implies
that even if an OCS dam is constructed in that river it will not fill up or the cost of water
will be very expensive per m°. To fill OCS Dams one needs long expensive canals or

huge amount of pumping to fill them. Suitable dam sites are not regularly available.
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9.7.2 Baynesfield Estate

Various meetings and discussions have been held with representatives from the

Baynesfield Estate. Some of the key outcomes of these engagements with regards to

alternatives to the project infrastructure include:

% Identification of alternative WTW sites;

< Identification of an alternative to creating a waste disposal site for spoil material on the
estate, which lead to the option of using the spoil material in the construction of the
balancing dam wall (covered in separate EIA for the uMWP-1 Raw Water component);
and

+ |dentification of alternative access roads.

9.7.3 Baynesfield Community

Feedback received from the community in the Baynesfield area resulted in the

identification of alternatives to the following project elements:

% Access roads to balancing dam (covered in separate EIA for the uMWP-1 Raw Water
component); and

% WTW site.

9.7.4 NCT Forestry Co-operative Limited

NCT Forestry Co-operative Limited suggested alternative sites for the proposed WTW
(shown in Figure 73) in order to prevent any impacts to the timber plantation associated
with the WTW Option 2 site. These suggested sites were assessed and the following
feedback was received from the engineering team:

% The old bull station is not viable as its elevation of 840 msl is much lower than the
required 872 msl.

% Atherstone Farm requires a considerable volume of fill across the site and access is
not ideal. Almost the entire site will require imported fill and is therefore not
considered viable.

< The “Open Area” to the north-east is unsuitable as the terrain is too steep, however
the adjacent farmland has a suitable elevation and is accessible via district roads. It
may however result in a 2.2 km increase in pipe length. This site was adopted as
WTW Option 2.
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pen Field

Figure 73: Alternative WTW sites suggested by NCT

9.7.5 Erf 34, 35 and 2-28 Umlaas Road

An alternative route to the potable water pipeline Option 1D was suggested by
representatives of the landowner of the following properties: Erf 34, 35 and 2-28 Umlaas
Road (refer to correspondence received from R. Cassimjee and S. Joshua contained in

Appendix K).

According to these representatives, the current route would impact on future development
of Erf 34 and 2-38 for mini-factories and/or warehouses. The suggested route, which is
shown in Figure 74, was adopted as Option 1E.
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Figure 74: Alternative route (see yellow line) suggested by I&APs

9.7.6 RCL Consumer Foods (Pty) Ltd

RCL Consumer Foods (Pty) Ltd (previously known as Rainbow Farms (Pty) Ltd)

recommended the following deviations to reduce impacts to existing chicken houses:

1. Pipeline route Option 1C identified, which represents a deviation to the alignment of
route Option 1 on Portion 43 of the Farm Hopewell 881 and Portion 20 of the Farm
Umlaas Poort 1174; and

2. Pipeline route Option 1D identified, which represents a deviation to the alignment of

route Option 1 on Portion 0 of Farm 30.

Furthermore, two additional alternatives to the pipeline route in the Umlaas Road area
were later suggested, as reflected in Figure 75. These routes serve to limit the potential
impacts to the property Umlaas Road Erf 41, which was recently rezoned and received

an Environmental Authorisation for the development of a warehouse.
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Figure 75: Alternative route (see black and blue lines) suggested by RCL

The technical feasibility of these new suggested routes were assessed and they were not

deemed to be viable for the following reasons:

< An additional pipe-jack would be required at a road crossing, which would result in
increased costs and additional approvals from KZN Department of Transport (DoT).

% Crossing an existing railway, where pipe jacking is not an option as there is
insufficient space for a receiving pit on the eastern side of the railway crossing.
Impractical to construct using open cut techniques due to the high cut embankments
and the need to take the railway line out of operation during construction.

% Proximity to the National road (N3). A wayleave would be required; however, this is
unlikely to be approved by SANRAL as the pipeline would be required to be benched
into the N3 embankment, which could undermine the freeway layerworks construction
and potentially lead to traffic hazard on the N3. There are also safety concerns during
construction.

% Restricted working space: The narrow strip of land between the N3 and R103 would
result in restricted working space, which presents a significant challenge for laying a
large diameter pipeline.
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A new route was identified, which is referred to as Option 1F (see Figure 51), and was

included in the EIA as a new feasible alternative for the pipeline alignment.

9.8 uMWP-1 Project Life-cycle

To adequately consider the impacts associated with the development of the uMWP-1
Potable Water component, the major activities during each phase of the project life-cycle

are listed below:

9.8.1 Pre-feasibility and Feasibility Phases

Major activities that form part of the Pre-feasibility and Feasibility Phases include:
% Assessment of base conditions;

% Technical, economic and environmental screening of alternatives;

% Surveying;

% Sizing and costing of infrastructure; and

% Geotechnical investigations.

9.8.2 Pre-construction Phase

Major activities that form part of the pre-construction phase include:

< Negotiations and agreements with the affected landowners, stakeholders and
authorities;

% Detailed engineering design;

% Detailed geotechnical investigations;

% Geophysical investigations;

< Survey and mark construction servitude;

% Survey and map topography for determination of post-construction landscape,
rehabilitation and shaping (where necessary);

% Possible removal of trees within construction servitude;

% Possible further phases of heritage site investigation and fencing of heritage sites;

< Procurement process for Contractors;

% Selective improvements of access roads to facilitate the delivery of construction plant

and materials;
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Arrangements for accommodation of construction workers;

The building of a site office and ablution facilities;

Permits if protected trees are to be cut, disturbed, damaged, destroyed or removed,;
Permits if heritage resources are to be impacted on and for the relocation of graves;
Confirmation of arrangements with individual landowners and/or land users for
managing and mitigating issues such as fencing and gate dimensions for traversing
servitude, traversing patterns of livestock over servitude, access to livestock drinking
points, security, opening and closing of gates and access to private property;
Confirmation of the location and condition of all buildings, assets and structures within
the servitude; and

Determining and documenting the road conditions for all identified haul roads.

9.8.3 Construction Phase

General activities associated with the construction phase for the WTW and potable water

pipeline include the following:

Site establishment;

Relocation of infrastructure;

Prepare access roads;

Establish construction camp;

Bulk fuel storage;

Storage and handling of material;

Construction employment;

Site clearing;

Excavation;

Blasting;

Establishment of and operations at crusher;
Establishment of and operations at batching plant;
Establishment of and operations at materials testing laboratory;
Create haul roads;

Concrete Works;

Steel works;

Mechanical and Electrical Works;

Temporary river diversions for pipeline crossings;
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% Electrical supply;
« Construction of WTW;

% Construction of pipeline;

« Cut and cover activities;

% Stockpiling (sand, crushed stone, aggregate, etc.);

% Waste and wastewater management;

% Relocation of graves, protected species, etc.; and

% Reinstatement and rehabilitation of construction domain (as necessary).

A more detailed description of the construction methodology follows.

9.8.3.1 Advanced Works

On a project of this magnitude, advanced works will be required to facilitate the

smooth ramping up of the main construction contract. Depending on the type of

advanced work activity, this work can be carried out by the main contractor or as

a separate contract.

The main advanced work activities that will be required are:

Pipe procurement. This includes the ordering and subsequent manufacturing
and delivery of the steel pipes to the site.

Clearing of sections of corridor. The corridor of construction consists of a 15
metre wide permanent servitude (for the single pipe option) and a further 30
metres of temporary working servitude. The sections of the corridor where
construction is to commence initially should be cleared over the entire width
and the area earmarked for receiving pipe should be levelled if necessary.
Fencing of corridor. The sections of corridor prepared for construction should
be fenced and access gates installed.

Construction road. A temporary road will be constructed that will initially be
used for trucks delivering pipes and later used for delivery of bedding material
and transporting away of spoil material.

Pipe delivery, offloading and stringing. It is envisaged that as each pipe is
manufactured, it will be transported to site and placed on the right hand side
of the construction road at the location where it is to be installed
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Coating and lining tests. Coating and lining integrity tests should be carried
out on all pipe delivered. Defects are to be marked up and the pipe formally
handed over to the contractor as free-issue.

Services location. Location of services should be part of an advanced works
contract just ahead of the main construction contract.

9.8.3.2 Main Construction Contract — Single Pipeline

For the single pipeline, the construction activities that will typically be required to

follow the advanced work contract include the following:
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Topsoil will be removed to the required depth and stockpiled on the extreme
left side of the trench (in the direction of flow).

The trench will be excavated to the required depth with a large excavator
(refer to the construction servitude diagram contained in Appendix G for an
illustration of the typical trench geometry). The volume of material required for
reinstatement as common backfill will be placed next to the topsoil stockpile.
Imported bedding material will arrive in side-tipper trucks and will be tipped
into the trench.

After the bedding material is placed at the required levels, the pipe will be
lowered onto the bedding with a side-boom, lined up and temporarily secured
in position.

The pipe will be welded, tested and coatings and linings repaired.

Further bedding material will arrive in side-tipper trucks and will be placed and
compacted around the pipe up to 300 mm above the crown of the pipe.

The common backfill material stockpiled on the side of the trench will be
placed above the bedding material layer and compacted.

Topsoil will be returned to the affected area and rehabilitation activities will

commence as the construction train progress.

A
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Figure 76:  Typical trench excavation and pipe installation activities
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Additional construction activities associated with the pipeline include:
% Construct air and scour valves. Air valves, which are generally positioned at
high points along the route, release air from the pipeline as it fills, allow air into
the pipeline when it is draining and ‘bleed’ off air during normal operations.
The scour valves serve to drain water from the pipeline (typically during
maintenance), and are located a low points along the route for drainage
purposes. A detailed hydraulic analysis for the positioning of the valves will be

performed as part of the detail design.

% Construct access chambers.

S

Figure 77:  Typical examples of chambers (left - during construction; right — completed)

Install final Cathodic Protection measures.

7
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Install AC mitigation measures.

R/
°e

Install pipeline markers (concrete posts) at changes in direction and at regular
intervals along the route.

Rehabilitation.

7
L4

Figure 78: Typical views of reinstated (left) and rehabilitated (right) pipeline routes
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Watercourse crossings will generally consist of pipe sections encased in concrete

in accordance with the relevant Umgeni Water criteria. The typical construction

methodology for a river crossing is as follows:

% An earthen berm (coffer dam) and temporary bypass canal is constructed to
divert the water around the construction site.

% The trench is excavated across the dry river channel

% A concrete bedding is constructed first, followed by the installation and
restraining of the pipe to prevent flotation. Encasement is completed by the
construction of further concrete lifts.

< Once the concrete has set, the temporary coffer dam is removed and the

bypass canal backfilled to re-instate the flow.

7
°

The impacted area is re-shaped to its original topography.

7
L4

The disturbed area is rehabilitated.

e

% If erosion of the disturbed river banks is a concern, suitable measures will be

implemented to ensure the stabilisation of the river structure.

Figure 79: Typical river crossing showing concrete encased pipe section

9.8.3.3 Main Construction Contract — Double Pipeline

Where two pipes are to be constructed, the construction procedure will change
slightly to accommodate the second pipe. The differences from the Single Pipe
option are:

< Two individual pipe trenches are envisaged, not a single, wider trench.
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< The laying of each of the parallel pipes will be staggered, i.e. the construction
front for the first pipeline will run ahead of the second one so that there is no
interference between the construction fronts.

< Topsoil replacement and corridor reinstatement will take place when both
pipelines are completed up to the common backfill level.

< Refer to drawing in Appendix F, which depicts the construction corridor for

double pipeline construction.

9.8.4 Operational Phase

Aspects pertaining to the Operation and Maintenance of the WTW are discussed in
Section 9.4.7.

Key activities to be undertaken as part of the operation and maintenance of the bulk
water supply scheme include the following:
% WTW operation —
e Raw water intake
e Chemical dosing
e Phase separation (Clarification and Filtration)
e Sludge treatment process
e Chemical storage, disinfection and final water storage
e Administrative buildings
e General housekeeping, security and biodiversity
< WTW mechanical, electrical and civil —
e Routine planned maintenance;
e Major breakdown repairs;
e Minor breakdown repairs.
< Potable Water Pipeline —
e Create access track along pipeline servitude;
e Conduct routine maintenance inspections of the project infrastructure;
e Scouring of pipeline, where the water conveyed and stored within this system will

be released into the receiving watercourses along the alignment from scour
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valves. A detail hydraulic analysis will be conducted to determine the optimum

positioning of the scour valves;
e Undertake maintenance and repair works, where necessary; and

e Ongoing consultation with directly affected parties.

9.8.5 Decommissioning Phase

Decommissioning is not considered applicable to the scheme. However, should
decommissioning be required the activity will need to comply with the appropriate

environmental legislation and best practices at that time.

9.9 Preliminary Implementation Programme

The preliminary programme for the implementation the uMWP-1 project components is
shown in Figure 80.

Feasibility study
L
Module 1: Technical Implementation
(Raw Water) ‘
Bl

Module 2:EIA | Phase 1: Phase 2:
il Smithfield Dam Impendle Dam
Module 3: Technical
(Potable Water) 2017 2018 l 2023
(Sept) p
r = | I N ///
| s T 7/ |
2012 P S 200

Decision Water delivery from

Smithfield Dam

Figure 80: Preliminary Implementation Timeframes

Note that the finalisation of the programme will be affected by various factors, and must
thus only be regarded as indicative.
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9.10 Resources Required for Construction and Operation

This section briefly outlines the resources that will be required to execute the project.

9.10.1 Water

During the construction stage, water will be required for various purposes, such as
concrete batching, washing of plant and equipment in dedicated areas, dust suppression,
potable use by construction workers, etc. Water for construction purposes will be sourced
directly from watercourses on site and groundwater (boreholes) will also be utilised.

Water tankers will also supply water to the site.

All water use triggered in terms of Section 21 of the NWA must comply with DWS’s

requirements.

9.10.2 Sanitation

Sanitation services along the pipeline route will be required for construction workers in
the form of chemical toilets, which will be serviced at regular intervals by the supplier. A
temporary septic field/ tank system will be provided at the site camps and site offices. At
the WTW camp site these facilities can be used into the operational phase at the offices
for the WTW operators.

9.10.3 Waste

Solid waste generated during the construction phase will be temporarily stored at suitable
locations (e.g. at construction camps) and will be removed at regular intervals and
disposed of at approved waste disposal sites within each of the local municipalities that

are affected by the project. All the waste disposed of will be recorded.

Construction-related wastewater, which refers to any water adversely affected in quality
through construction activities and human influence, will include the following:
% Sewage;

< Water used for washing purposes (e.g. equipment, staff); and
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< Drainage over contaminated areas (e.g. cement batching / mixing areas, workshop,

equipment storage areas).

All wastewater discharges will comply with legal requirements associated with the NWA,
including the General Authorisation that specifically deals with S21(g) water use (i.e.
disposing of waste in a manner which may detrimentally impact on a water resource).
Suitable measures will be implemented to manage all wastewater generated during the

construction period.

The management of the WTW residues and washwater during the operational phase of

the plant is discussed under Section 9.4.5.

9.10.4 Potential Spoil Sites

Large volumes of spoil material (excess soil and rock) will be generated during the
construction period that will be stored on site and will need to be disposed of. The
volumes of spoil expected to be generated from the raw and potable water pipelines are
77000 m® and 260000 m® respectively.

Two potential spoil sites were identified as shown in Figure 81, which are described

below.
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Figure 81: Locations of Proposed Spoil Sites
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9.104.1 Proposed Spoil Site No. 1 - Baynesfield

Refer to Figures 82 — 83. This spoil site is located on Erf 847 Meyer's Hoek on

the Baynesfield Estate. The site is currently a borrow pit.

Access to the site will be via Provincial road P334. The turn to P334 is located
approximately 1.5 kilometres north-west from the P315 intersection with the R56
between Thornville and Atherstone. The site is located on the left hand side of the
P334 approximately 9.5 kilometres from the P334 and P315 intersection. The
spoil site can accommodate approximately 115000 m? of spoil material calculated

on a right triangular wedge 125m long, 75m wide and 25m high.

Figure 82: Aerial view of proposed Baynesfield Spoil Site

Figure 83: Photographs of proposed Baynesfiéid Spoil Site
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9.10.4.2 Proposed Spoil Site No. 2 - Manderston

Refer to Figures 84 — 85 This spoil site is located on Erf 885 Portion 405 of

Vaalkop and Dadelfontein. The site is used as a borrow pit.

Goog]e earth

Figure 84: Aerial view of proposed Manderston Spoil Site

Figure 85: Photograph of proposed Manderston Spoil Site

Access to the site will be via the P338 between Umlaas Road and Manderston
and is located on the right hand side of the P338 when travelling from Umlaas
Road to Baynesfield. The proposed site is located approximately 1.5 kilometres
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from the R603 and P338 intersection. The proposed site can accommodate
approximately 45000m? of spoil material, calculated on a right triangular wedge
120m long, 50m wide and 15m high.

9.10.5 Roads

Permanent access roads will be required for the operational phase, whereas temporary

access and haul roads will need to be created for construction purposes.

All WTW sites have been assessed in terms of feasible access. The proposed access to
the WTW sites will include selective upgrading of existing road(s) as well as creating new
access road(s) to the plant (as required). The proposed access to the WTW optional sites
is discussed in Section 9.4.9.2.

9.10.6 Electricity

Electricity will be obtained from diesel generators or temporary electricity connections
during the construction phase. Electricity requirements for the operation of the scheme

will be supplied by Eskom.
A separate EIA will be conducted to seek approval for supplying electricity to the project.

Based on discussions held with Eskom during the Scoping phase, there is sufficient

capacity to cater for the project’s electrical requirements.

9.10.7 Pipe Storage Yards, Contractor’s Site Camps and Fabrication Yards

It is anticipated that the contractor’s site camp and fabrication yard will be located on the
same site. Several sites have been identified within close proximity to the proposed
pipeline and WTW and a description of each site follows. The locations are shown in
Figure 86.

Site Camp 1- Baynesfield — 3.3ha

This site camp is located on ERF 849 on the Baynesfield Estate. Access to the site will be
via Provincial road P315 off the R56 between Thornville and Atherstone. A temporary
intersection and access driveway can be constructed off the P315 approximately 650m
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from the R56/P315 intersection. The site is currently used for grazing of livestock. The
site is set on level land and adequate space for a fabrication yard can be provided for at
this site. Permission should be gained from the Joseph Baynes Board of Administration

for occupation of the land for the duration of the construction activities.

Site Camp 2 —Hopewell — 2.6ha

The site camp is located on ERF 881 Portion 5 Hopewell. Access to the site will be via
the R624 between Thornville and the Hopewell Township. A temporary intersection and
access driveway can be constructed off the driveway to the Rainbow Farms. The site is
currently used for grazing of livestock. Permission for occupation of the land for the
duration of the construction activities should be gained from the land owners as well as
Rainbow farms. The site is set on slightly sloping land and adequate space for a
fabrication yard can be provided for at this site however noise restrictions may apply due

to the close proximity to the chicken houses.

Site Camp 3- Manderston Site 1- 3ha

This site camp is located on Erf 1104 Portion 156 Uitzoek. Access to the site will be via
Provincial road P120 off the P338 between Thornville and Atherstone. A temporary
intersection and access driveway can be constructed off the P120 approximately 1km
from the P120/P338 intersection. The site is currently used for grazing of livestock. The
site is set on level land and adequate space for a fabrication yard can be provided for at
this site. Permission for occupation of the land for the duration of the construction

activities should be gained from the land owners.

Site Camp 4- Manderston Site 2— 3.8ha

This site camp is located on Erf 885 Portion 62 and Portion 203 of Vaalkop and
Dadelfontein. Access to the site will be via the P338 between Umlaas Road and
Manderston. A temporary intersection and access driveway can be constructed off the
P338. The site is currently used for grazing of livestock. The site is set on slightly sloping
land and adequate space for a fabrication yard can be provided for at this site.
Permission for occupation of the land for the duration of the construction activities should

be gained from the land owners.
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Figure 86: Proposed Site Camps and Fabrication Yards

9.10.8 Construction Workers

The appointed Contractor will make use of skilled labour where necessary. In those
instances where casual labour is required, Umgeni Water will request that such persons

are sourced from local communities as far as possible.
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10 PROFILE OF THE RECEIVING ENVIRONMENT

10.1 General

This section provides a general description of the status quo of the receiving environment
in the project area. This serves to provide the context within which the EIA was

conducted.

According to DEAT (2002), the “environment” is regarded as the surroundings in which

humans exist and which comprise:

1) The land, water and atmosphere of the earth;

2) Micro-organisms, plant and animal life;

3) Any part or combination of 1) and 2) and the interrelationships among and between
them; and

4) The physical, chemical, aesthetic and cultural properties and conditions of the

foregoing that can influence human health and well-being.

The study area includes the entire footprint of the project components and related
activities. Where necessary, the regional context of the environmental features is also
explained, with an ensuing focus on the local surrounding environment. The reader is
referred to Section 11 for more elaborate explanations of the specialist studies and their

findings for specific environmental features.

This section allows for an appreciation of sensitive environmental features and possible
receptors of the effects of the proposed project. The potential impacts to the receiving

environment are discussed further in Section 12.

Where relevant, the sub-sections to follow were divided into the primary project
components, namely:
% WTW options; and

% Potable Water Pipeline options.
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10.2 Land Use & Land Cover

10.2.1 General

The land cover in the study area is shown in Figure 87. The land use and cover for each

of the major project components are explained further in the sub-sections to follow.
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Figure 87: Land Cover

10.2.2 WTW Options

Refer to aerial views of the WTW options contained in Figures 88 - 90.

The proposed WTW Option 1 is situated on Baynesfield Estate, which is a diversified
commercial farming operation, and lies within a timber plantation. Baynesfield Estate is
predominantly surrounded by private farms. The timber land on the estate that is affected

by the project infrastructure is leased to NCT Forestry Co-operative Limited.

WTW Option 2 is also located on Baynesfield Estate within an area that was previously

cultivated with sugarcane. Grassland is situated to the south of this site. The site
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earmarked for WTW Option 3, which stretches over two private properties, is a sugarcane

plantation.
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Figure 88: Aerial view of WTW Option 1
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Figure 89: Aerial view of WTW Option 2
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Figure 90: Aerial view of WTW Option 3

As part of the Agricultural Impact Assessment (Index, 2015), the present land use was
determined by interpretation of high resolution satellite images and a site visit. Spot

checks were made on land uses and general soil types noted during site visit.

The land uses at the WTW sites, as established as part of the Agricultural Impact
Assessment, are listed in Table 30 and shown in Figure 91.

Table 30: Land uses at alternative WTW sites (Index, 2015)

WTW Option ‘ Land use ‘ Area (ha)

ESKOM Servitude 0.37
WTW 1 Forests 18.93
Grazing 1.59
Crops 8.53

WTW 2
Grazing 12.32
WTW 3 Crops (sugar cane) 21.07
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Figure 91: Land use — WTW sites (Index, 2015)

10.2.3 Potable Water Pipeline Options

Refer to aerial views of the potable water pipeline options contained in Figures 34 — 36.
The potable water pipeline’s final alignment will be dependent on the location of the
WTW.

The initial western section of the Potable Water Pipeline Option 1 crosses cultivated land
and timber plantation on Baynesfield Estate. From the R56, this pipeline passes more
cultivated land until Mapstone Dam. Thereatfter it traverses vacant land (grassland) and
passes chicken houses belonging to Rainbow Farms. It then passes cultivated land
mostly used for sugarcane production before entering the light industrial area of Umlaas
Road.

Options 1A and 1B traverse cultivated land and vacant land (grassland). For most of its
route Option 1C crosses a poultry farm and sugarcane plantation. Options 1D, 1E and 1F
pass through vacant land and the Umlaas Road light industrial area. The pipeline link to
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WTW Option 2 traverses cultivated land and vacant land (grassland). The deviation to

this route crosses grassland. The link to WTW Option 3 traverses land that is under

sugarcane plantation.

The land uses along the potable water pipeline routes, as established following a more

detailed site appraisal as part of the Agricultural Impact Assessment, are listed in Table

31 and shown in Figure 92.

Table 31: Land uses along Potable Water Pipeline Routes (Index, 2015)

Route / Field . . Total
alternative | crops Forest | Grazing | Industry | Poultry River Roads (Metres)
WTW 1
1 12 332 612 4539 65 1948 19 496
1A 1932 234 2 166
1B 2 808 343 234 3385
1C 566 2 756 368 3690
1D 434 488 922
1E 171 330 578 1079
WTW 2
2A 357 357
2B 1164 1164
WTW 3
3A 1169 1169
\\\k
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e
&
WTW Opt 2
&
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vn'wo‘pn o
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Figure 92:

Land use — Potable Water Pipeline Routes (Index, 2015)
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10.3 Climate

10.3.1 General

Based on feedback from the South African Weather Services (SAWS) the closest
meteorological station is located in Pietermaritzburg, KZN. The information to follow was

obtained for this station.

It is noted that as part of the uMWP-1 Raw Water Feasibility Study, the climatology at the
proposed Smithfield Dam and Langa Balancing Dam construction sites was assessed.

The variables considered included rainfall, evaporation and temperature.

10.3.2 Temperature

Mild to warm temperatures are experienced during the summer, whilst winters are

characterised as being cold with frost occurring regularly.

Average daily maximum and minimum temperatures for the last ten years are provided in
Tables 32 - 33.

Table 32: Average Daily Maximum Temperature (°C) - Pietermaritzburg

Year | JAN | FEB | MAR | APR | MAY | JuN | JuL | AuG | sEP | ocT | Nov | DEC
2003 | 29.9| 31.2| 30| 26.8]| 23.2[ 208|227 | 235237 | 27| 275| 287

2004 | 284 | 283 | 272 | 275 | 26.7 | 23.2 21| 251 | 23.7 | 26.7 | 29.3 | 28.7
2005 | 277 | 293 | 26.7 | 26.2| 26.1 | 241242 | 258|269 | 26.9| 26.6 27
2006 | 28.4 | 28.3 26| 252 | 213|216 |244 | 227248 | 256 | 256 | 271
2007 | 29.1| 30.7| 275| 26.1 | 26.6 | 226 | 23.7 | 252|264 | 234 | 246 | 267
2008 | 28.8 | 296 | 284 | 255 | 262 226|243 | 26.1 263 | 252 | 26.6 | 283
2009 27 28 | 274 | 26.7 | 249 | 22.7 23| 248 | 255 | 246 | 248 | 264
2010 | 282 | 303 | 294 | 274 | 276 | 234 | 244 26 1285 26.3| 26.7| 259
2011 | 275]| 29.8 321245 236 (219|198 | 229|259 | 254 | 251 | 26.6
2012 | 285 | 29.7| 279 25| 248 223|222 | 238|219 | 226 | 233]| 26.9
2013 | 275| 281 | 26.2 | 25.7 | 23.6 23 | 21.7 | 23.7 | 255 | 24.8 | 25.8= *
AVG 28.37 | 29.49 | 28.1 | 26.1 | 25.0 | 22.6 | 229 | 245 | 254 | 253 | 26.0 | 27.2

Legend: = indicates that the average is unreliable due to missing daily values
* indicates that data is unavailable
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Table 33: Average Daily Minimum Temperature (°C) - Pietermaritzburg

Year | JAN | FEB | MAR | APR | MAY | JUN | JuL | AuG | sEP | ocT | Nov | DEC
2003 | 193] 20| 169 155| 97| 62| 57| 75124 139| 157] 165

2004 | 18.3 | 184 | 169 14 10| 57| 56| 101|103 | 138 | 176 18
2005|185 189 | 16.6 | 13.8 94| 69| 63| 111|122 | 144 | 16.1| 154
2006 | 18.8 | 194 | 149 | 135 73| 48] 6.3 7911141148 | 151 | 165
2007 | 17.6 | 185 | 16.7 | 145 81| 64| 53 78135 | 13.7 | 145 17
2008 | 18.6 19| 16.9 13| 114 8| 64 991104 | 142 | 164 | 18.2
2009 | 183|183 | 171 | 13.7| 106 | 7.6 5 9117 | 147 15 17
2010 | 185 |19.2 | 179|151 | 114 | 66| 7.2 8.2 13 | 145 16 | 16.9
2011 | 18.7 | 18.9 | 18.7 | 13.7 | 10.7 6| 5.2 791128 | 134 | 143 | 16.6
2012 | 18.2 | 184 | 16.3 | 11,5 10.3 6 6 94 1111|136 | 141 | 173
2013 | 175 | 17.2 | 164 12 87| 56| 79 7.5 10 | 12.3 | 14.6= *
AVG 184 | 18.7 | 16.8 | 13.7 98| 63| 6.1 88117 139 | 155]| 16.9

Legend: =indicates that the average is unreliable due to missing daily values
* indicates that data is unavailable

10.3.3 Precipitation

Rainfall occurs predominantly during summer, but isolated winter rainfalls may occur. The

monthly daily rainfall for the last ten years is tabulated below.

Table 34: Monthly Daily Rain (mm) - Pietermaritzburg

Year | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

2003 | 764 | 53.8 |130.2 | 83.6 45| 8.2 0| 236|358 176 83 49.4
2004 | 54.2 191 | 59.6 | 11.8 02]226]382] 15.2 70 70 | 183.4 189.8
2005 | 180.4 84 | 121.2 8.2 08| 3.2 1] 10.7 | 244 67| 714 102.2
2006 | 185.6 | 54.8 | 98.6 | 109.2 68 | 14| 04| 522|542 | 816 101 177.2
2007 | 69.8 38 1928 | 24.6 7.4 | 60.6 0 14 33| 171.2 159 58.2
2008 | 178.2 | 786 | 774 | 86.2 0 17 0 4| 53.6 37| 78.6 169.8
2009 | 174.6 126 | 73.2 15] 264 | 08| 02| 464|148 1144 | 516 149.4

2010 162 | 834 30| 79.8 46| 92| 08 24| 28| 97.2| 93.6 140
2011 | 103.8 | 334 41| 93.8| 358|344 496 | 18.2 | 364 | 48.6 | 105.2 134.6
2012 | 86.6 | 28.8 |146.6 | 31.6 66| 0.6 0 1[582[1294 | 778 50.6
2013 | 1146 | 1446 | 26.2 | 85.6 27 1216 | 42| 124 18 122 | 16.0= *

AVG | 126.0 | 833 | 906 | 572 | 20.2 | 163 | 86| 182 | 36.,5| 86.9 | 100.7 122.1

Legend: = indicates that the average is unreliable due to missing daily values
* indicates that data is unavailable

10.3.4 Wind

The wind rose shown in Figure 93 for a 10-year period (2003 — 2013) is interpreted as
follows:
< Prevailing wind direction is south-east;

< Highest percentage of winds blow with speeds of 0.5 — 2.5 m/s;
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% 43.4% of all winds are calm.
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Figure 93: Wind rose for the Pietermaritzburg weather station

10.4 Geology & Soils

10.4.1 General

The simplified geology in the study area is shown in Figure 94. According to the 1:250
000 geological map the WTW Options 1 and 2, as well as the western section of the
project area, are generally underlain by the Ecca Group and Pietermaritzburg Formation.
The WTW Option 3, as well as the central and eastern sections of the project area, are

underlain by the Dwyka Group.

According to DWAF (2004), soil cover throughout the Mvoti to Mzimkulu Water
Management Area (WMA) is generally shallow and is strongly parent-material related due
mainly to the prevailing topographic conditions. Soils are mainly of sandy types
developed on quartzose rocks, or clayey soils developed on argillaceous and basic
igneous and metamorphic rocks. Deeper transported soils are present as colluvium on

lower slopes, with alluvium occurring in valley bottoms and estuaries at the coast.
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Figure 94: Simplified geology
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As part of the Agricultural Impact Assessment (Index, 2015), a more detailed soil map
was compiled which is shown in Figure 95. The predominant soil types are deep red and
yellow sandy loam soil. They are classified as Hutton, Bainsvlei and Clovelly. WTW 2
consists of Hutton soil on the northern part and becomes shallower with rocks towards
the south.
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Figure 95: Soil map of the WTW areas (Index, 2015)

10.4.2 Geotechnical Investigations

Geotechnical investigations were undertaken as part of the Technical Feasibility Study.

Some of the key findings include:

< All the materials at the WTW options 1 and 2 are low in potential expansiveness, while
most of the materials contain a pinhole voided soil structure, which might be prone to
collapse settlement upon wetting.
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< No water seepage was encountered in any of the test pits. The presence of ferricrete
is an indication of a fluctuating ground water table and therefore measures should be
put in place to deal with possible groundwater.

% Foundation recommendations for WTW options 1 and 2 site are provided.

% Findings on the corrosiveness of the soils are provided.

< Three main soil types were encountered along the pipeline route, namely colluvial
sandy clays (low potential expansiveness), residual shale (low potential
expansiveness) and residual tillite (low to medium potential expansiveness).

% Pipe jacking will be required at various areas along the potable water pipeline routes.

< The material along the pipeline route was deemed as unsuitable for bedding material
due to its high plasticity characteristics.

% Spoil from the pipe trench excavation is suitable for general backfilling.

% The soils along the pipeline routes are corrosive to mildly corrosive towards steel are
cathodic protection is thus required.

< Recommendations are provided for the options associated with the crossing of

Mapstone Dam.

10.5 Geohydrology

According to DWAF (2004), groundwater aquifer types present in the Mvoti to Mzimkulu
WMA are almost entirely of the ‘hard rock’ secondary porosity, ‘weathered and fractured’,
and ‘fractured’ classes. ‘Inter-granular’ primary porosity class aquifers are present to a
very limited extent in riverbeds in close proximity to the coast. In the ‘fractured’ class,
zones of preferential groundwater presence include faults, major joints, bedding planes,

and the contacts of intrusive Karoo dolerite sheets and dykes with the host rock.

By far the most common method of groundwater abstraction in the region is the normal
‘hard rock’ borehole of 165 mm diameter, with its uppermost portion (10-15 m) cased,
and of depth 60 to 120 m. Numerous natural low-flow springs and seepages of
groundwater are utilised as water supply sources in the rural portions of the region
(DWAF, 2004).
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Groundwater Resource Quality Objectives (RQOs) were determined as part of the

Comprehensive Reserve and RQOs in the Mvoti to Umzimkulu Water Management Area

(DWS, 2015). Groundwater RQOs are developed to maintain the required groundwater

contribution (groundwater baseflow) to the Ecological Reserve, which is assumed to

equal the required maintenance low flow. The relevance off the groundwater RQOs to

protect groundwater is twofold; 1) to maintain and support the ecological requirements of

the receiving surface water bodies; 2) to protect groundwater resources for the direct and

indirect users of the groundwater (DWS, 2015). The study area was subdivided into

Groundwater Response Units (GRUs) by catchment areas, topography and geology. The

EIA study area falls within the U60B quaternary catchment, which is located in GRU 28 of

the Integrated Unit of Analysis (IUA) U6-1 UPPER MLAZI. Key findings of this study for

this GRU include:

< Groundwater use in the IUA is minimal;

< The moderate borehole yields imply that over abstraction on a localised scale is
possible and borehole abstraction rates should consider sustainable yields derived
from pumping tests and aquifer recharge volumes;

% The Groundwater component of baseflow is only 9-17%, hence the potential of
groundwater abstraction to impact on baseflow is limited to low;

< GRU 28 is of moderate aquifer vulnerability;

% The present status is A (unmodified);

% Groundwater quality is generally good;

< The Harvest Potential is greater than the aquifer recharge for U60B hence the
sustainable abstractable volume is assumed to be 65% of aquifer recharge; and

% The groundwater RQOs are presented in Table 35.

Table 35: Narrative and Numerical RQOs (DWS, 2015)

Groundwater narrative RQO ‘ Groundwater numerical
GRU | Quat
Abstraction Baseflow Water Level Water Quality RQO
28 U60B [Significant ground water|Due to the impacts|Due to the low|No regional| The sustainable volume of
abstraction within 200m of ajof  afforestation,|groundwater use|groundwater groundwater abstraction is
perennial channel should be|and AlPs,|land low aquifer|quality issues 3.06 Mm3/a evenly
restricted. All users to|monitoring of|contribution to|exist distributed in both time and
comply with existing|baseflow is|baseflow, space. Low flows at
allocation schedules and|required. monitoring not UBH003 should be
individual licence conditions required

maintaintgd at a minimum of
5.92 Mm /a

within the Harvest Potential
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10.6 Topography

The terrain morphology of the project area is dominated by undulating hills and lowlands.

The 20m contour intervals are also shown in Figure 96.
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Figure 96: Terrain morphology and 20m contours

Figure 97: South-west view of terrain along option 1 pipeline route (Mapstone Dam in
foreground)

The Option 1 pipeline route commences (from west to east) at an elevation of
approximately 865 masl from the WTW Option 1. The pipeline termination point in
Umlaas Road is situated at an elevation of approximately 790 masl. Particularly steep
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areas are encountered along pipeline route Option 1 and the link to WTW 2 to the east

and north of Mapstone Dam, respectively.
Elevated areas are not preferred for the pipeline route due to the influence to the

hydraulic gradient and the prevention of impacts to environmental features such as

aesthetics and soil (erosion).

10.7 Surface Water

10.7.1 Affected Rivers and Streams

For the discussion to follow watercourses are considered as rivers, streams, natural
channels (perennial and seasonal), wetlands and dams, as defined in the National Water
Act (Act No. 36 of 1998).

The following watercourses are directly affected by the uMWP-1 Potable Water

infrastructure (refer to Figure 98):

< From west to east, Option 1 of the potable water pipeline crosses 12 tributaries (and a
number of drainage lines) of the uMlaza River, as well as the Mapstone Dam (see
Figure 99) which is situated on the main stem of the uMlaza River;

% Options 1A, 1B and 1C of the pipeline route, as well as the link to the WTW Option 2,
traverse tributaries of the uMlaza River;

% The proposed access roads to the WTW Options 1 and 2 cross tributaries of the

uMlaza River.

The proximity of the WTW alternative sites to the nearest watercourses are as follows:

% WTW Option 1 — approximately 130m east and 480m south of tributaries of the
uMlaza River;

% WTW Option 2 — possible encroachment into a watercourse in the south-western
corner of the site; and

% WTW Option 3 — more than 1km to the north and south of tributaries of the uMlaza

River.
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Figure 98: Watercourses in the study area
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Figure 99:
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North-west (left) and south-west (right) view of Mapstone Dam near proposed
crossing of pipeline route Option 1

10.7.2 Hydrology

The uMlaza River (also known as the Mlazi or uMlaza River) is located in the Mvoti to

Umzimkulu Water Management Area (WMA) and the project area falls within the U60B

and U60C quaternary catchments (see Figure 100). The uMlaza River originates south

west of Pietermaritzburg at 1 500masl. In the upper uMlaza, the main land-use types are

agriculture, forestry and small rural and peri-urban settlements. The river flows through

the Baynesfield and Mapstone dams before entering the Tala Valley, an area of intense

commercial agriculture and isolated forestry.
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Figure 100: WMA & Quaternary Catchments
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A breakdown of the hydro-meteorological characteristics of the upper uMlaza River
catchment, focusing on quaternary catchments U60A (upstream) and U60B, is presented
in Table 36.

Table 36: Hydro-meteorological characteristics of the upper uMlaza River catchment
(DWA, 2013c)

Quaternary Incremental Incremental natural MAR®

catchment | catchment area (km?) (million m°/a) (% MAP)

U60A 105 981 1200 22.65 216 22%

U60B 316 822 1 200 - - -

Totals: 421 862 1200 - - -
Note: (1) Mean annual precipitation.

(2) Mean annual evaporation (Symons-pan).
(3) Mean annual runoff, calculated over an 84-year period from 1925 to 2008 (hydrological years).
(4) Catchment not included in this analysis.

10.7.3 Water Use

Irrigation is fairly extensive in the upper uMlaza catchment, with a total crop area of
almost 40 km? and an estimated annual water use of 23 million m* — the majority of which
is supplied from run-of-river schemes. Irrigated crops include primarily sugarcane and
vegetables. Livestock farming has been one of the most important agricultural activities in
the southern KZN region for over 100 years and it is estimated that annual currently
almost 3 million m® is used annually for stock watering in the uMkhomazi and upper

uMlaza river catchments.

Commercial forestry is currently the largest water user in the study area. Plantations,
including pine, eucalyptus and wattle species. The total area under commercial forestry in
the uMkhomazi and upper uMlaza catchments is estimated at almost 700 km?, with an
associated water use of almost 70 million m*/a — 35% of all current in-catchment water

use.

The extent of dry-land sugarcane in the upper uMlaza River catchment is significant —
particularly in quaternary catchment U60B, with a total area of 76 km? and estimated

annual water use of almost 5 million m3.
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Alien plant infestation in the uMkhomazi and upper uMlaza river catchments is
considerable and cover an area of 47 km? — almost half the extent of dry-land sugarcane.
The impact of invasive alien plants (AIPs) on the water resources of the catchments is,

however, small, with an associated annual water use of under 7 million m?®.

A hydrological assessment was undertaken of the uMkhomazi and upper uMlaza River
catchments as part of the uUMWP-1 Feasibility Study (DWA, 2013b). The water use
estimates for the upper uMlaza river catchment (quaternary catchments U60A and U60B)
are summarised in the table to follow (refer to Figure 101).

Table 37: Summary of final water use estimates for the upper uMlaza river catchment, at
the 2008-development level (DWA, 2013b)

Water use™ (million m®/a)

Quaternary I EUIEH, i) [elEEiEs Invasive usUerbf?Qn??r?dril::;at“ed
catchment source Cc;g1rr:;rrC|al sEr)grlggge alien witgrcilri source® Inng:rslal Totals
Dams Run-of-| Ground- y 9 plants 9 Surface | Ground
river | water® water | water®
UG0A 0.009 0.69 0.00 4.75 0.25 0.07 0.01® 0.00 0.11 0.00 5.89
U60B 593 | 15.41 1.03 3.77 4.87 0.23 0.03® 0.71 0.23 0.00 32.21
Totals: 5.93 16.10 1.03 8.52 5.13 0.30 0.04 0.71 0.34 0.00 38.10
Note: (1) Modelled average based on an analysis over the 1925 to 2008 period (hydrological), at a constant development level as indicated.

(2) Final estimates of domestic water use, but not used in the hydrological analysis (as discussed above).

(3) The impact on surface water of irrigation and domestic users supplied from groundwater is insignificant and was not accounted for in the hydrological analysis.
(4) Irrigation requirement not modelled because total irrigated area in quaternary catchment supplied from specific source is less than 0.25 km?.

(5) Stock watering not modelled in quaternary catchments where the requirement is less than 0.25 million m*/a.
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Figure 101: Major land use in relevant uMWP-1 catchments
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10.7.4 Ecological Status

10.7.4.1 River Health Programme

The River Health Programme (RHP) notes the following with regards to the

uMlaza River (WRC, 2002) (see Figure 102):

% Water quality in the upper uMlaza is Good,

% Riparian habitat is Good in the upper reaches, but invasive alien plants are
a major problem especially in the lower reaches, despite control efforts. The
riparian zone is also affected by heavy stock grazing;

% Instream habitat is Natural in the upper reaches aided by removal of alien
plants from the banks.

% Invertebrates upstream of Shongweni Dam are in Good condition due to the
presence of several pollution sensitive species;

% Fish are in Good condition but Fair in the middle reaches and Poor in the

sea.

Figure 102: River health of uMlaza River (WRC, 2002)

According to the RHP (WRC, 2002), the drivers of river health in the upper
catchment of the uMlaza River include the following:
% Regulation of river flow by impoundments;

% Abstraction for irrigation and water use by plantation forests;
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% Excessive nutrient inputs (mainly by agricultural activities in the upper
catchment) to the river leading to eutrophication (excessive nutrient
enrichment of water);

% Rampant aquatic weed growth; and

% Sand mining for construction purposes.

10.7.4.2 Reserve Determination

The Chief Directorate: Resource Directed Measures of DWS initiated a study
during 2012 to undertake the Comprehensive Reserve, classify all significant
water resources and determine the Resource Quality Objectives (RQOS) in the
Mvoti to Umzimkulu WMA.

A Status Quo Report was prepared as part of the abovementioned study, where
the objective was to define the current status of the water resources in the study
area in terms of the water resource systems, the ecological characteristics, the
socio-economic conditions and the community well-being. Table 38 shows the
PES per Sub Quaternary (SQ) river reaches that have bearing on uMWP-1.

Table 38: uMkhomazi & uMlaza Rivers PES and key drivers resulting in modification from
natural (DWA, 2013a)

SQ number River MG Key PES Driver
(EC)
U10E-04380 Mkomazi C Non-flow: Sedimentation, overgrazing, erosion.
U10F-04528 Mkomazi B/C Non-flow: Sedimentation, riparian zone, erosion.

Non flow": Forestry, water quality, agriculture lands. Flow’: Instream

U60A-04533 Mlazi C S
dams — irrigation.

In the Upper Mlazi zone, which includes the area designated for the uMWP-1
balancing dam, the SQ has a C PES. Predominant impacts are non-flow related

(forestry, agricultural activities, alien invasive vegetation and water quality).

10.7.4.3 Aquatic Impact Assessment

An Agquatic Impact Assessment was conducted (see Appendix H2) for the
project. Refer to Sections 11.1.2 and 12.4 for a synopsis of the study and a

related impact assessment, respectively.
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10.7.5 Water Quality

A water quality assessment was conducted for uMWP-1 by Umgeni Water. An extract

from this study follows.

The aims of the water quality assessment were as follows:

% Assess the catchment land uses of uMkhomazi and uMlaza Rivers and activities
upstream of the proposed impoundments (Smithfield Dam and balancing dam) and
their potential impacts on water quality;

% Assess the water quality of the uMkhomazi raw water source and implications for
water treatment;

< Predict the water quality of impounded water, implications for treatment and river
release to the downstream environment, and recommend best management practices
for abstraction, storage, fill and release, and

% Provide water quality information needed for the preliminary design of the proposed
Smithfield Dam.

In the receiving uMlaza River catchment, water quality monitoring was set up in October
2012 at a monthly frequency at the following sites:

% RBYO001 — uMlaza Baynesfield Dam inflow;

< DBYO001 — Baynesfield Dam integrated; and

<% RMBGO001 — Mbangweni Dam inflow.

Since monthly monitoring only commenced in Oct-2012, only six samples have been
considered for this assessment and as the statistics are based on few results, the
findings must be viewed with caution. However, since the samples were taken in an
above average summer rainfall period, they will generally be biased towards elevated

results for determinants associated with significant rainfall-runoff events.

Findings include:
% All pH results ranged from 7 to 8.2, within the range of natural waters;
% E. coli counts were moderate with summer median values of 250 and 343 per 100 ml

at the Mbangweni and Baynesfield Dams inflows respectively. 95th percentile E. coli
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counts ranged between 350 and 662 per 100 ml. Significant in-dam improvement of
bacteriological quality was recorded with median counts of 18 per 100 ml, and 95th
percentile count of 98 per 100 ml at the Baynesfield Dam integrated sample point;
Low conductivity results were recorded in the upper uMlaza catchment (< 8 mS/m),
associated with low dissolved salt concentrations;

Moderate total organic carbon results were recorded with median concentrations of
2.37 and 2.26 mg/l at the Mbangweni and Baynesfield Dams inflows respectively. A
low median colour result of 3.95 °H was noted at both sites. However, the first flush of
significant rainfall in the catchment, recorded elevated TOC concentrations and colour
results of up to 4.75 mg/l and 11.8 °H respectively.

Turbidity results collected in summer in the upper uMlaza catchment were moderate.
The Mbangweni Dam inflow turbidity results (median 25.8 NTU, 95th percentile 45.4
NTU) were higher than the Baynesfield Dam inflow results (median 10.9 NTU, 95th
percentile 27.1 NTU).

In terms of nutrient trends, average summer soluble reactive phosphorus
concentrations were 3.7 and 5.4 ug/l for the Baynesfield Dam inflow and Mbangweni
Dam inflow respectively, indicating oligo-mesotrophic conditions. However, the
average total phosphorus concentration was significantly higher at the Mbangweni
Dam inflow (69 ug/l) compared to the Baynesfield Dam inflow (41 ug/l). Average
summer inorganic nitrogen concentrations were calculated to be 0.6 and 0.5 mg/l at
the Baynesfield Dam inflow and Mbangweni Dam inflow respectively, indicating
mesotrophic conditions.

In terms of toxic metals, all results were less than the analytical detection limit, with
the exception of a single chromium result (9.65 pg/l) at the Baynesfield Dam inflow,
significantly less than the SANS 241: 2011 limit of 50 pg/l for drinking water.

Overall the quality of water flowing into the proposed Langa balancing dam option (forms

part of the infrastructure associated with the uMWP-1 Raw Water component, as shown

in Figure 8), under abnormal operating conditions when the tunnel is being inspected or

maintained, was good to satisfactory.
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10.7.6 Riparian Habitat

As with the aquatic biota, the RHP (WRC, 2002) found the river health of the uMlaza
River in the study area in terms of the riparian zone to be Good. The riparian area
provides habitat for aquatic and terrestrial species, contributes towards maintaining the

form of the river channel and serves as filters for sediment, nutrients and light.

The structure and function of riparian vegetation in the study area has been altered by
vegetation removal, cultivation, erosion, sedimentation and invasion by alien vegetation

within or close to the riparian zone.

A Terrestrial Ecology Assessment, contained in Appendix H1, was undertaken for the
project. Refer to the summary and impact assessment of this study contained in
Sections 11.1.1 and 12.5, respectively. In addition, an Aquatic and Riverine Assessment
was also conducted (see Appendix H2) and Sections 11.1.2 and 12.4 contain a

synopsis of the study and a related impact assessment, respectively.

10.7.7 Wetlands
10.7.7.1 Aquatic Impact Assessment

All wetland components were delineated and assessed as part of the Aquatic
Impact Assessment (see Appendix H2). Refer to Sections 11.1.2 and 12.6.6 for
a synopsis of the study and a related impact assessment, respectively.

10.7.7.2 Hydrological Assessment

As part of the uMWP-1 Feasibility Study’s hydrological assessment (DWA,

2013b), information on the extent and distribution of wetlands in the uMkhomazi

and upper uMlaza River catchments was obtained from a wide variety of sources

which were assessed, compared and evaluated in order to obtain the most

reliable available data set. Some of the key findings include the following:

< Wetlands are fairly widely distributed across the study area, although it is
estimated that over 50% of wetland areas have been drained or inundated for
agricultural purposes (Enviromap CC, 1999);

< Wetlands in the study area are predominantly connected to river channels;
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% Images derived from Spot 5 images indicate that the majority of wetlands in
the uMlaza River catchment are currently located within cultivated land and
are assumed to be significantly degraded; and

% From an assessment of maps and aerial photography it was concluded that
most of the wetlands in the study area are channelled valley bottom wetlands,

with some located in floodplains.

10.7.7.3 FEPA

The FEPA wetlands in the study area are shown in Figure 103. The following is noted:
< The WTW Option 2 site encroached on a NFEPA wetland;
< No NFEPA wetlands are traversed by the potable water pipeline route options; and

% There are no wetland clusters in the study area.
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Figure 103: FEPA wetlands (Note: disregard Pipeline Option 2)

10.8 Terrestrial Ecology

A Terrestrial Ecology Assessment, contained in Appendix H1, was undertaken for the
project. Refer to the summary and impact assessment of this study contained in

Sections 11.7 and 12.11, respectively.
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10.8.1 Flora

10.8.1.1 General Description

According to Scott-Shaw and Escott (2011), the study area includes Grassland
and Wetland Biomes (see Figure 104). The Grassland Biome is found mainly on
the high central plateau of South Africa, and the inland areas of KwaZulu-Natal
and the Eastern Cape. Grasslands are dominated by a single layer of grasses.
Trees are absent, except in a few localised habitats and geophytes are often

abundant (Low and Rebelo, 1996).
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Figure 104: Biomes in project area

As shown in Figure 105, the project footprint falls within the following vegetation

types (Scott-Shaw and Escott, 2011):
« Midlands Misbelt Grassland;
« Moist Coast Hinterland Grassland;

% Dry Coast Hinterland Grassland; and
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% Alluvial Wetlands: Temperate Alluvial Vegetation.
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Figure 105: Vegetation Types in project area

Midlands Mistbelt Grassland vegetation type occurs in the KwaZulu-Natal and
Eastern Cape provinces. This area is a hilly and rolling landscape, characterised
by an east facing scarp formed by dolerite intrusions. This vegetation type is
dominated by forb-rich, tall, sour Themeda triandra grasslands that have been
transformed by the invasion of Aristida junciformis subsp. junciformis. This
vegetation type is classified as Endangered (one of the most threatened
vegetation types in KwaZulu-Natal) by Mucina and Rutherford (2006), with a
conservation target of 23% and only 0.5% statutorily conserved. More than 50%
has already been transformed for plantations, cultivated land or by urban sprawl
(Mucina and Rutherford, 2006).

Moist Coast Hinterland Grassland vegetation occurs in KwaZulu-Natal and
Eastern Cape Provinces. It is found near Melmoth in the north and near Libode in
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the south (including Eshowe, New Hanover, Thornville, Richmond, Harding,
Lusikisiki) generally occurring below Midlands Mistbelt Grassland (Camp 1999,
2001; Scott-Shaw, 2011). It occurs in rolling and hilly landscapes. The dense tall
sour grassland is dominated by unpalatable Ngongoni grass (Aristida junciformis)
with this mono-dominance associated with low species diversity, when in good
condition, this vegetation type is dominated by Themeda triandra and Tristachya
leucothrix. This vegetation type is statutorily conserved in Vernon Crookes and
Entumeni Nature Reserves (Camp 1999, 2001; Scott-Shaw, 2011).

Dry Coast Hinterland Grassland vegetation is found in KwaZulu-Natal and
Eastern Cape Provinces. It occurs in Melmoth in the north and near Libode in the
former Transkei (including Camperdown, Umlaas Road, Eston, Bisi, iZingolweni,
Nggeleni near Mthatha) generally occurring above the KwaZulu-Natal Hinterland
Thornveld, Bisho Thornveld and the Eastern Valley Bushveld (Camp 1999, 2001,
Scott-Shaw, 2011). It lies in undulating plains and hilly landscape mainly
associated with drier coast hinterland valleys in the rain-shadow of the rain-
bearing frontal weather systems from the east coast. Sour sparse wiry grassland
is dominated by unpalatable Ngongoni grass (Aristida junciformis) with this mono-
dominance associated with low species diversity. In good condition, this
vegetation type is dominated by Themeda triandra and Tristachya leucothrix.
Wooded areas are found in valleys at lower altitudes, where this vegetation unit
grades into KwaZulu-Natal Hinterland Thornveld and Bisho Thornveld. Termitaria
support bush clumps with Acacia species, Cussonia spicata, Ehretia rigida,
Grewia occidentalis and Coddia rudis (Camp 1999, 2001; Scott-Shaw, 2011a).

Alluvial Wetlands: Temperate Alluvial Vegetation is classified as Vulnerable
with a conservation target of 24%. Only 3.4% is protected (Scott-Shaw and
Escott, 2011).

10.8.1.2 Plant Species

The proposed project site is located within 2930CB, 2930CD and 2930DA quarter
degree squares in terms of the 1:50 000 grid of South Africa. South African
National Biodiversity Institute (SANBI) uses this grid system as a point of
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reference to determine any Red Data plant species or any species of

conservation importance occurring in South Africa.

Table 39 provides details on the Red Data plant species which have been

recorded in the aforementioned grid cells, which could potentially be found within

the project area.

Table 39: Threatened plant species recorded in grid cells 2930CB, 2930CD and 2930DA

. Threat SA
Species ‘ status ‘ Endemic ‘ Growth forms
QDS 2930CB
Acanthaceae Thunbergia venosa C.B.Clarke Rare No Herb
Amaryllidaceae Clivia miniata (Lindl.) Regel var. miniata VU No Geophyte
Amaryllidaceae Crinum macowanii Baker Declining No Geophyte
Amaryllidaceae Nerine pancratioides Baker VU No Geophyte
Anacardiaceae Loxostylis alata A.Spreng. ex Rchb. Declining No Shrub, tree
Apocynaceae Brachystelma franksiae  N.E.Br.  subsp. VU No Herb, succulent
franksiae
Apocynaceae Brachystelma gerrardii Harv. EN No Herb, succulent
Asphodelaceae Aloe cooperi Baker subsp. cooperi Declining No Herb, succulent
Asphodelaceae Aloe pruinosa Reynolds vuU No Herb, succulent
Asteraceae Gerbera aurantiaca Sch.Bip. EN No Herb
Asteraceae Senecio dregeanus DC. VU No Herb
Asteraceae Senecio exuberans R.A.Dyer EN No Herb
Asteraceae Senecio umgeniensis Thell. Threatened | No Herb
Celastraceae Elaeodendron croceum (Thunb.) DC. Declining No Tree
Colchicaceae Sandersonia aurantiaca Hook. Declining No ﬁg:gber, geophyte,
Cornaceae Curtisia dentata (Burm.f.) C.A.Sm. NT No Shrub, tree
Cyatheaceae Alsophila capensis (L.f.) J.Sm. Declining No Tree
Dioscoreaceae Dioscorea brownii Schinz VU No Geophyte, herb,
succulent
Fabaceae dCl:(rJ;alarla dura J.M.Wood & M.S.Evans subsp. NT No Dwarf shrub. herb
Hyacinthaceae Merwilla plumbea (Lindl.) Speta NT No Geophyte
Hypoxidaceae Hy[,JOXIS hemerocallidea Fisch., C.A.Mey. & Declining No Geophyte
Avé-Lall.
Iridaceae Dierama pallidum Hilliard vuU No Geophyte, herb
Iridaceae Moraea graminicola Oberm. subsp. NT No Geophyte, herb
graminicola
Iridaceae Moraea hiemalis Goldblatt NT No Geophyte, herb
Lauraceae Cryptocarya myrtifolia Stapf VU No Tree
Rhizophoraceae Cassipourea gummiflua Tul. var. verticillata VU* NoO Tree

(N.E.Br.) J.Lewis
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Species Ztha[ﬁfg ‘ EndS:mic ‘ Growth forms
QDS 2930CD
Asteraceae Senecio umgeniensis Thell. Threatened | No Herb
Hyacinthaceae Merwilla plumbea (Lindl.) Speta NT No Geophyte
Malvaceae Hermannia sandersonii Harv. VU No Dwarf shrub
Myrsinaceae Rapanea melanophloeos (L.) Mez Declining No Tree
Proteaceae Faurea macnaughtonii E.Phillips Rare No Tree
Leucospermum hypophyllocarpodendron (L.)
Proteaceae Druce subsp. hypophyllocarpodendron VU No Dwarf shrub
Proteaceae Protea coronata Lam. NT No Shrub
Zamiaceae Encephalartos natalensis R.A.Dyer & |.Verd. NT No Shrub, tree
QDS 2930DA
Amaryllidaceae Clivia gardenii Hook. VU No Geophyte
Amaryllidaceae Clivia miniata (Lindl.) Regel var. miniata VU No Geophyte
Apocynaceae Brachystelma franksiae N.E.Br. subsp. franksiae VU No Herb, succulent
Apocynaceae Brachystelma pulchellum (Harv.) Schltr. NT No Geophyte, succulent
Apocynaceae Schizoglossum peglerae N.E.Br. EN No Herb, succulent
Apocynaceae Woodia verruculosa Schiltr. VU No Herb, succulent
Asteraceae Cineraria atriplicifolia DC. VU No Herb
Asteraceae Helichrysum pannosum DC. EN No Herb
Asteraceae Helichrysum woodii N.E.Br. Rare No Dwarf shrub
Asteraceae Senecio exuberans R.A.Dyer EN No Herb
Asteraceae Senecio umgeniensis Thell. Threatened No Herb
Fabaceae Argyrolobium longifolium (Meisn.) Walp. VU No Dwarf shrub
Fabaceae Crotalaria dura J.M.Wood & M.S.Evans subsp. dura | NT No Dwarf shrub, herb
Fabaceae Indigofera hybrida N.E.Br. VU No Herb
Pseudoprospero firmifolium (Baker) Speta subsp.
Hyacinthaceae natalensis VU No [No lifeform defined]
Hypoxis hemerocallidea Fisch., C.A.Mey. & Avé-
Hypoxidaceae Lall. Declining No Geophyte
Iridaceae Dierama pallidum Hilliard VU No Geophyte, herb
Malvaceae Hermannia sandersonii Harv. VU No Dwarf shrub
Malvaceae Pavonia urens Cav. var. urens Threatened No Dwarf shrub, shrub
Cassipourea gummiflua Tul. var. verticillata (N.E.Br.)
Rhizophoraceae J.Lewis VU* No Tree
Rosaceae Prunus africana (Hook.f.) Kalkman VU No Tree
Zamiaceae Encephalartos natalensis R.A.Dyer & I.Verd. NT No Shrub, tree
Zamiaceae Encephalartos woodii Sander EW No Tree

Note: NT=Near Threatened; VU=Vulnerable; EN=Endangered; EW=Extinct in the Wild

10.8.1.3

Plant life affected by project footprint

The status of the plant life in the areas affected by the Potable Water components

is as follows:

/7
0.0

WTW Options —
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e Little to no natural vegetation remains at the three WTW sites due to
agriculture (Options 2 and 3) and timber plantation (Option 1); and
< Potable Water Pipeline Options —
e The majority of the pipeline routes traverse areas disturbed by agriculture.
More natural areas (primarily grassland) exist adjacent to watercourses
and on steep slopes.

During the field surveys, no threatened plant species were observed on site but
only two (2) species of conservation importance were noted, namely Hypoxis
hemerocallidea (Star flower/African potato) and Boophane disticha (Century
plant). These two plant species were recorded on grasslands along Pipeline to
Link WTW 2.

10.8.1.4 KZN Provincial Biodiversity Plan

According to Escott et al. (2013), the KZN Provincial Biodiversity Plan is an
amalgamation of the four systematic conservation plans and provides a spatial
representation of land and coastal marine area that is required to ensure the
persistence and conservation of biodiversity within the KZN Province. The plan
further provides the framework for the Bioregional Plans which in turn feed into a
range of multi-sect oral planning and assessment processes such as IDPs, SDFs,
Environmental Implementation or Environmental Management Plans (EIPs &

EMPs), Environmental Management Frameworks (EMFs), as well as EIAs.

The KZN Provincial Biodiversity Plan covers terrestrial, aquatic and marine
environs, and consists of two main layers namely, Critical Biodiversity Areas
(CBAs) and Ecological Support Areas (ESAs) with legislated Protected Areas,

modified areas, and other natural areas included as a base layer.

The above layers are informed by the outcomes of the KZN systematic
conservation planning process, as well as several other datasets identifying CBA
areas, including the National Threatened Ecosystems coverage’s, and the
NFEPAs.
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According to the KZN Provincial Biodiversity Plan (see Figure 106), the following

can be deduced:
% WTW Options —

/7
0.0

The majority of WTW Option 1 site is situated in an area that is not of
conservation importance, with the northern section falling in a CBA 1;
WTW Option 2 is located in an area that is not of conservation importance;
The WTW option 3 site lies within areas that are not of conservation
importance (southern part) and 100% transformed (northern part);

Potable Water Pipeline Options —

Sections in the western, central and eastern parts of the Option 1 pipeline
route traverse CBA 1;

The eastern sections of the potable water route options predominantly
cross areas that not of conservation importance (northern part) or 100%
transformed;

The south-eastern sections of the Options 1A and 1B routes traverse CBA
1;

Option 1C traverses an area that is not of conservation importance;
Options 1D, 1E and 1 F cross areas that are 100% transformed (western
section) and not of conservation importance (eastern section);

The southern section of the pipeline link to WTW Option 2 passes through
CBA 1 and the deviation to this route falls entirely within CBA 1; and

The pipeline link to WTW Option 3 traverses areas that not of conservation

importance (southern section) or 100% transformed (northern section).

CBA 1 Mandatory are areas which are required to meet biodiversity

conservation targets, and where there are no alternative sites available. CBA 3

Optimal are areas that are the most optimal solution to meet the required

biodiversity conservation targets while avoiding high cost areas as much as

possible.
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Figure 106:

KZN Provincial Biodiversity Plan in relation to the project area
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10.8.1.5 Threatened Ecosystems

The following threatened ecosystems are affected by the project (see Figure
107):
< Midlands Mistbelt Grassland —
e South-eastern part of WTW Option 1;
e Small section of Option 1 potable water pipeline route;
< Ngongoni Veld —
e South part of WTW Option 2;
e Sections of all the potable water pipeline routes, except the link to WTW
Option3.

U WTW Option 3

Potabls Watar Pipeline

wes Pipaling - Option 1
«Pipeline - Option 1AA
Pipeline - Opton 1B

w—Pipaling - Opton 1€

== Pipeline - Option 1D
Pipeline - Opton 1E
Fipeline Option 1F

= Fipeling link to WTW 3
Pipeline link to WTW 2
Diaviation

== Pipaline link to WTW 2
Terresinal Threalengd
Ecosystems
Bl v¥aongoni Veld

Midlards Mistbelt Grassland

Figure 107: Threatened Ecosystems

SANBI, in conjunction with the Department of Environmental Affairs and Tourism
(DEAT), released a draft report in 2009 entitled “Threatened Ecosystems in South
Africa: Descriptions and Maps”, to provide background information on the above
List of Threatened Ecosystems. The purpose of this report was to present a

detailed description of each of South Africa’s ecosystems and to determine their
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status using a credible and practical set of criteria (SANBI, 2009). The following
criteria were used in determining the status of threatened ecosystems:

% Irreversible loss of natural habitat;

< Ecosystem degradation and loss of integrity;

% Limited extent and imminent threat;

< Threatened plant species associations;

< Threatened animal species associations; and

% Priority areas for meeting explicit biodiversity targets as defined in a

systematic conservation plan.

In terms of section 52(1) (a), of the National Environmental Management:
Biodiversity Act, 2004 (Act No. 10 of 2004), a national list of ecosystems that are
threatened and in need of protection was gazetted on 9 December 2011,
Government Notice 1002 (http://bgis.sanbi.org/ecosystems/project.asp). The list
classified all threatened or protected ecosystems in South Africa in terms of four
categories; Critically Endangered (CR), Endangered (EN), Vulnerable (VU), or
Protected. The purpose of categorising these ecosystems is to prioritise
conservation areas to reduce the rates of ecosystem and species extinction, as
well as preventing further degradation and loss of structure, function, and
composition of these ecosystems. It is estimated that threatened ecosystems
make up 9.5% of the South Africa, with critically endangered and endangered
ecosystems accounting for 2.7%, and vulnerable ecosystems 6.8% of the land
area. It is therefore vital that Threatened Terrestrial Ecosystems inform proactive

and reactive conservation and planning tools (SANBI, 2009).

A description of each of the threatened ecosystems relevant to the project area

follows.

% Midlands Mistbelt Grassland vegetation type occurs in the KZNI and
Eastern Cape provinces. This area is a hilly and rolling landscape,
characterised by an east facing scarp formed by dolerite intrusions. This
vegetation type is dominated by forb-rich, tall, sour Themeda triandra

grasslands that have been transformed by the invasion of Aristida junciformis
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subsp. junciformis. This vegetation type is classified as Endangered (one of
the most threatened vegetation types in KwaZulu-Natal) by Mucina and
Rutherford (2006), with a conservation target of 23% and only 0.5% statutorily
conserved. More than 50% has already been transformed for plantations,
cultivated land or by urban sprawl (Mucina and Rutherford, 2006).

< Ngongoni Veld - this threatened ecosystem is found in From Melmoth in the
north to near Libode in the former Transkei including Eshowe, New Hanover,
Camperdown, Eston, Richmond, Dumisa, Harding, Lusikisiki and the Libode
area. It is dominated by dense, tall grassland and is characterised by
unpalatable, wiry Ngongoni grass (Aristida junciformis), with this mono-
dominance associated with low species diversity. Wooded areas (thornveld)
are found in valleys at lower altitudes, where this ecosystem grades into
KwaZulu-Natal Hinterland Thornveld and Bhisho Thornveld. Termitaria
support bush clumps with, for example, Acacia species, Cussonia spicata,
Ziziphus mucronata, Coddia rudis and Ehretia rigida. Less than 1% of the
ecosystem is protected in the Ophathe and Vernon Crookes Nature Reserves
(Rutherford et al., 2006)

10.8.1.6 Biodiversity Sector Plans

A Biodiversity Sector Plan has been developed for the uMgungundlovu DM (see
Figure 108). A Biodiversity Sector Plan is informed by the provincial conservation
priorities of EKZNW Wildlife’s Systematic Conservation Planning products, but
which are further tailored to the district through additional information sources to
develop CBAs, ESAs and associated land use guidelines. The Biodiversity Sector
Plan then feeds into the development of a Bioregional Plan, a legislated

requirement by the National Environmental Management: Biodiversity Act, 2004.

Amongst others, the Biodiversity Sector Plan serves to provide a spatial dataset
and common point of reference to inform municipal planning regarding land use
and biodiversity management, land use change decision making and the
development of planning frameworks, such as IDPs, SDFs, Environmental

Management Frameworks, Strategic Environmental Assessment and also EIAs.
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Figure 108:

uMgungundlovu DM Biodiversity Sector Plan (EKZNW, 2014)
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The uMgungundlovu DM Biodiversity Sector Plan shows the project infrastructure

to include the following areas: Transformed, ESA and CBA 1.

10.8.2 Fauna
10.8.2.1 General

The Terrestrial Ecological Impact Assessment (Appendix H1) discusses the
habitat available for species of conservation importance and the likelihood of

occurrence of these species.

10.8.2.2 Mammals

According to the Animal Demography Unit (2015b), Oribi, Blue Duiker, Serval,
Ground Pangolin, African White-tailed Rat, Honey Badger, Swinny's Horseshoe
Bat, Lesser Long-fingered Bat, Schreibers's Long-fingered Bat, Geoffroy's
Horseshoe Bat, Temminck's Myotis, Side-striped Jackal and Common Dasymys

are mammal species of conservation importance known to occur in the region.

10.8.2.3 Reptiles

According to the South African Reptile Conservation Assessment (ADU, 2015c),
Striped Harlequin Snake, Natal Black Snake, KwaZulu Dwarf Chameleon, Natal
Midlands Dwarf Chameleon, Large-scaled Grass Lizard and Nile Crocodile are
the reptiles’ species of conservation importance known to occur in the region (grid

cells).

10.8.2.4  Amphibians

According to Frog Atlas of Southern African (ADU, 2015a) for the grid cells
2930CB, 2930CD and 2930DA, the Red Data frog species that are known to
occur in the region include Spotted Shovel-nosed Frog, Natal Leaf-folding Frog

and Kloof Frog.
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10.8.2.5 Avifauna

An Avifaunal Specialist Study (Appendix H8) was conducted for the project.
Refer to the summary and impact assessment of this study contained in Sections

11.1.8 and 12.7, respectively. An extract from this study follows.

It is necessary to provide a broader perspective on the study area in order to gain
some understanding of the importance of the potential bird impacts on a national
scale. What needs to be established is the relative importance of the study area,
especially Red Listed species, as this will have a bearing both on the expected
frequency of the impacts and the significance of those impacts. Various data
sources were used in determining the distribution and abundance of bird species

in the study area, which are discussed below.

Southern African Bird Atlas Project 1 Data (SABAP 1) - Harrison et al, 1997
and SABAP2

This data was collected on the basis of quarter degree squares, which is a

relatively large spatial scale. The more recent SABAP2 collected data on the
basis of pentads which are roughly 8km x 8km squares, and are hence much

smaller than the quarter degree squares used in SABAP 1.

A full list of approximately 450 bird species recorded in the broader area within
which this site falls was developed based on the two atlas projects. Using this
information in combination with the above assessment of the habitat on site and
various other factors, an assessment can be made of the likelihood of each
species occurring on the site itself.

Important Bird Areas

Important Bird Areas are classified on the basis of the following criteria:

% The site regularly holds significant numbers of a globally threatened species;

% The site is thought to hold, a significant component of a group of species
whose breeding distributions define an Endemic Bird Area (EBA) or

Secondary Area; and
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% The site is known or thought to hold a significant component of a group of

species whose distributions are largely or wholly confined to one biome.

The Potable Water Component was identified in the Scoping Phase as infringing
on one IBA — SA078 — KwaZulu-Natal mistbelt grasslands. However the EIA
Phase has discarded that WTW site option, so this is no longer as serious a
consideration. SA078 consists of several smallish polygons which together
amount to approximately 5 000 hectares (see Figure 109). The main criterion for
identifying these areas was the presence of viable units of mistbelt grassland.
Most of these polygons support Blue Swallows and the area encompassed by
this IBA holds one of the highest concentrations of breeding Blue Swallows in
southern Africa. Additional important species include: Denham’s Bustard;
Southern Bald Ibis; Black Stork Ciconia Nigra; the 3 crane species Wattled, Blue
and Grey Crowned; Secretarybird; Black-winged Lapwing Vanellus melanopterus;
Corncrake Crex crex; Striped Flufftail Sarothrura affinis; Cape Vulture; Matrtial

Eagle and Black Harrier.
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Figure 109:

the proposed project (Wildskies, 2015)

KwaZulu-Natal Mistbelt Grasslands - SA078 — Important Bird Area relative to

June 2016

204



uMWP-1 Potable Water Component EIA Report (Draft)

EKZNW Terrestrial Systematic Conservation Plan Data (EKZNW 2010)

This conservation planning exercise identified planning units across the province

based on species occurring in those units and requiring conservation attention.
Figure 110 shows the relevant units for this project. Those units identified
primarily on the basis of bird species are shown in coloured polygons according
to species. These units were identified as important on the basis of Blue Crane,
Wattled Crane (historic sites), Blue Swallow, and Grey Crowned Crane. Many of
these polygons are also classified by EKZNW as ‘Irreplaceability 1’ areas. This
means that EKZNW were unable to find any other localities which may act as
alternates to try and meet the conservation target for these particular species. It
must be emphasised that the Wattled Crane information in this data source is
based on historic occurrence, and this species is considered unlikely to occur in

these areas at present (Coverdale pers comm, 2014).
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Figure 110: Terrestrial Systematic Conservation Plan — Bird polygons (EKZNW 2010)
(Dark blue = Blue Crane; Light blue = Blue Swallow; Orange = Grey Crowned Crane; Purple = Wattled Crane)
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EKZNW Blue Swallow habitat model (2014)

The results of a Blue Swallow habitat modelling exercise conducted by EKZNW

were examined to determine whether any such potential habitat exists in this
study area. This exercise identified potential Blue Swallow breeding habitat on
the basis of several parameters. Polygons were classified according to the
likelihood of being used by swallows, ranging from 60% to 90%. This is an index
of the suitability of the habitat, and does not in any way guarantee the sites use
by this species. With a species as critically threatened it is important to conserve
potential habitat in addition to currently used habitat. This species also serves as
an important indicator or flagship species for mistbelt grassland and so areas
important for the swallow are also important for various other mistbelt associated
biodiversity, although this is beyond the scope of this particular report. No
potential habitat was identified in the Potable Water Module study area.

Relevant sightings during field work

It is believed that the following Red Listed species could occur on site:
% Blue Swallow Hirundo atrocaerulea (Critically endangered);

% African Marsh Harrier Circus ranivorus (Endangered) -

% Blue Crane Anthropoides paradiseus (Near-threatened) -

< Grey Crowned Crane Balearica regulorum (Endangered)

< Black Harrier Circus maurus (Endangered)

% Lanner Falcon Falco biarmicus (Vulnerable)

% Secretarybird Sagittarius serpentarius (Vulnerable)

< White Stork Ciconia ciconia (BONN)

The Red Listed bird species, their preferred microhabitats and possible

interactions with the proposed project are further assessed in the Avifaunal

Specialist Study (see Section 11.1.8).

10.9 Protected Areas

The nearest protected area to the proposed project is the Impendle Nature Reserve,

situated approximately 32km to the west of the WTW Option 1.
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Known conservancies that are traversed by the project infrastructure from west to east
include (see Figure 111):
% Baynesfield Conservancy; and

% Mkuzane Conservancy.

The Baynesfield Conservancy is involved in the conservation of the natural environment
of Baynesfield Estate with a particular focus on maintaining the biodiversity of this
environment. The conservancy encompasses the entire 9,300ha of Baynesfield Estate,
including agricultural areas and commercial forests. A large part of the conservancy
consists of mistbelt grasslands which are threatened. These grasslands are important
habitats for 3 endangered species, namely the Oribi antelope, Blue Swallow and Hilton
Daisy, all of which are found on Baynesfield Estate (http://www.baynesfield.co.za/social-

responsibility/conservancy.aspx).
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Figure 111: Protected area nearest to project area
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10.10 Socio-Economic Environment

The following relevant specialist studies were conducted as part of the EIA:

% Socio-Economic Study (Appendix H6) - refer to the summary and impact assessment
contained in Sections 11.1.6 and 12.12, respectively; and

% Social Impact Assessment (Appendix H7) - refer to the summary and impact
assessment contained in Sections 11.1.7 and 12.12, respectively.

The sub-sections to follow provide the socio-economic context of the two Local

Municipalities which are affected by the project footprint.

10.10.1 Richmond LM

Key statistics on the Richmond LM, based on the census 2011 data, follow:
% Total population - 65,793;

% Young (0-14) - 33,5%;

% Working Age (15-64) - 61,7%;
< Elderly (65+) - 4,7%;

< Dependency ratio - 62%;

+ Sex ratio — 94: uMgungundlovu DM
% Growth rate - 0,4% (2001-2011);

< Population density - 52 persons/km?;

Richmond LM

< Unemployment rate - 26,3%;
% Youth unemployment rate - 33,2%;
% No schooling aged 20+ - 16,1%;

< Higher education aged 20+ - 4,2%;

% Matric aged 20+ - 21,7%;

% Number of households - 16,440;

% Average household size - 3,8;

% Female headed households - 48,8%;
% Formal dwellings - 54,7%; and

% Housing owned/paying off - 44,5%.
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10.10.2 Mkhambathini LM

Key statistics on the Mkhambathini LM, based on the census 2011 data, follow:
% Total population - 63,142;

% Young (0-14) - 31,7%;

% Working Age (15-64) - 63,5%;

< Elderly (65+) - 4,8%;

< Dependency ratio - 57,6%;

% Sexratio - 92,1;

% Growth rate - 0,67% (2001-2011); »
< Population density - 71 persons/km?; i uMgungundlovu DM
< Unemployment rate - 26,8%; i
% Youth unemployment rate - 34,1%;
% No schooling aged 20+ - 18,6%;

< Higher education aged 20+ - 5%;
% Matric aged 20+ - 20,6%;

% Number of households - 14,964;

Mkhambathini LM

% Average household size - 3,7;
< Female headed households - 45,5%;
% Formal dwellings - 48,9%; and

% Housing owned/paying off - 26,5%.

10.10.3 WTW and Potable Water Pipeline Options

Some notable socio-economic features in the project area include the following:

% WTW Options 1 and 2, as well as the first sections of potable water pipeline Options
1, 1A, 1B and link to WTW Option 2, are situated on Baynesfield Estate which is a
diversified commercial farming operation. The timber land on the estate that is
affected by the project infrastructure is leased to NCT Forestry Co-operative Limited,;

% Pipeline Option 1 passes to immediate north of Hopewell;

% Pipeline Options 1, 1A, 1B, 1C, link to WTW 2 and link to WTW 3 affect cultivated
land;

% Pipeline Options 1, 1C, 1D, 1E and 1F traverses Rainbow Farms property where the

route passes chicken houses;
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% Pipeline Options 1, 1D, 1E and 1F travel through the light industrial area of Umlaas
Road; and
< Pipeline Option 1 is aligned alongside the D125, which is the primary access road into

Umlaas Road.

10.11 Planning

According to the uMgungundlovu DM’s SDF (see Figure 112), the WTW Option 2 site is
located in an ‘Agricultural Priority Area’. The eastern part of the pipeline route in the
Umlaas Road area falls within the greater Camperdown / Cato Ridge Secondary Node,
which is regarded as an urban centre with good existing levels of economic development
and the potential for growth, serving the sub-regional economy and beyond. There are no

clear designations for the remaining sections of the project footprint.

Y
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Figure 112: uMgungundiovu DM’s SDF (uMgungundiovu DM, 2013)

Apart from the Camperdown / Cato Ridge Secondary Node in the east, the other nearest

development nodes in the uMgungundlovu DM to the project area are Richmond (Tertiary

June 2016 210



uMWP-1 Potable Water Component EIA Report (Draft)

Node) to the south and the urban complex of Pietermaritzburg / Ashburton / Edendale
(Primary Node) to the north).

According to the uMgungundlovu DM’s SDF, the project crosses the R56 and R603 which
are Primary Corridors that provide major linkages with the adjoining districts. The pipeline
ties into the Western Aqueduct next to the N3, which is a Provincial Priority Corridor
(PC2).

The uMgungundlovu DM (2013) notes the following with regards to the two affected local

municipalities:

< The Richmond LM enjoys a distinct competitive advantage in the field of agriculture
that contributes to more than 50% of the gross geographic product and employment in
this area. Closely related to this is the timber industry and manufacture of wood
products. Investment opportunities in manufacturing enterprises linked to timber and
agricultural activities centre on dairy, citrus, vegetable, poultry, pig, cattle and sugar
production.

% The Mkhambathini LM has several competitive advantages emanating from its
location to Pietermaritzburg and Durban and the adjoining Cato Ridge, which is an
industrial node. Mkhambathini features the second highest concentration of poultry
producers in the world, supported by a network of service suppliers, as well as beef

farming. Agricultural production includes vegetables, maize and sugar cane.

The uMgungundlovu DM undertook a Strategic Environmental Assessment (SEA) and
developed a Strategic Environmental Management Plan (SEMP), which serves as a pro-
active tool that will guide decision-making within the district from an environmental
management perspective. The SEMP provides specific action plans aimed at addressing
pressing environmental management issues in the district. The compatibility of the project

with the SEMP will need to be scrutinised at a municipal level.

According to comments received from E. Donaldson (Mkhambathini LM), the uMWP-1
Potable Water component (in particular WTW B, which was subsequently discarded —

see Section 9.4.9) will have the following potential impacts (amongst others):
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< Impact on Umlaas Road Light Industrial Development Node. There are a number of
light industrial developments in the pipeline for the Umlaas Road area for which 186
ha was released; and

% The visual aspect in relation to the new Big 5 Mayibuye Game Reserve and its

overseas tourist potential.
The uMWP-1 is not in direct conflict with the planning frameworks of the affected

municipalities. It is not anticipated that the project will adversely affect the rural nature of
the project area in the western and central areas or the light industrial zone in the east.

10.12 Agriculture

10.12.1 General

An Agricultural Impact Assessment (Appendix H3) was conducted for the project. Refer
to the summary and impact assessment of this study contained in Sections 11.1.4 and
12.8, respectively.

According to the Richmond LM’s IDP (2013), WTW Option 1 falls within an area with a
high agricultural potential. WTW Options 2 and 3 and the potable water pipeline are
situated on land that is classified as having good agricultural potential.

The WTW Options 1 and 2, as well as the initial western sections of the potable water
pipeline route Options 1, 1A, 1B and link to WTW Option 2, are situated on Baynesfield
Estate. Baynesfield Estate has a large agricultural concern operated by the company,
Joseph Baynes Estate (Pty) Ltd. The company employs over one hundred permanent
employees and farms a large diversified operation of about 3,600ha. The Estate also
employs a large number of seasonal workers during peak production harvest times. The
company currently farms Avocados, Pigs, Beef Cattle, Cane and Grains (Maize and Soya
Bean). In addition to farming, the company also has strategic shareholdings in a number
of other entities involved in agriculture. The estate is predominantly surrounded by private

farms.
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The following is noted with regards to the encroachment of the project components into

agricultural area:

% WTW Option 1 affects timber land on the Baynesfield Estate that is leased to NCT
Forestry Co-operative Limited (see Figure 113);

% WTW Option 2 affects cultivated land on the Baynesfield Estate (see Figure 114);

% WTW Option 3 affects privately owned sugarcane plantation (see Figure 115);

< All the potable water pipeline routes traverse cultivated land (see Figure 116).

Figure 113: Timber plantation affected by WTW Option 1
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Figure 116: Example of agricultural land affected by potable water pipeline route Option
1 (over Portion 6 of Brasfort Park 1295)
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NCT Forestry Co-operative Limited noted the following concerns with regards to the

possible loss of timber land by the project, with specific bearing on WTW Option 1:

% Permitted timber land cannot be replaced in the Umlaas River catchment;

« The land in question is not only prime timber land but is also suitable as prime
agricultural land;

s NCT lease the said timber area from Baynesfield Estate and as lessee's of the area
which has attracted large costs over the years, forecast have been done without
taking the loss of timber areas into consideration. This would also have an effect on
the lease agreement with Baynesfield Estate; and

% Forestry land is already under threat from many other different aspects such as power
lines, environmental organizations, water projects, roads etc. any loss of timber land is

a further loss to the industry.

10.13  Air quality

Due to the predominantly rural nature of the study area, the air quality is regarded to be
good. Localised impacts to air quality include burning of fossil fuels, emissions from
vehicles travelling on the surrounding road network, dust from un-vegetated areas and

dirt roads, smoke (veld fires), agricultural activities, and methane release from cattle.

In the greater area, air quality is influenced by anthropogenic activities in urbanised areas
such as Richmond, southern parts of Pietermaritzburg, Camperdown and Cato Ridge.
However, a significant factor that needs to be borne in mind is that the prevailing wind
direction is south-east for the Pietermaritzburg weather station (refer to wind rose
contained in Section 12.2.3). Sugar cane burning also constitutes a substantial seasonal

source of particulates and CO emissions.

Sensitive receptors to dust and other air quality impacts in the study area, which include

human settlements, are noted in Section 12.10.1.
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10.14 Noise

The rural state of the study area affords it tranquillity. Dwellings are sparsely situated
within the project footprint. Noise in the region emanates primarily from households,
farming operations (e.g. use of farming equipment), and vehicles on the road network.
The undulating hills and lowlands serves as noise attenuation features, although the

ambient noise levels are regarded as insignificant.

Sensitive receptors to noise in the study area, which include human settlements, are
noted in Section 12.10.1.

10.15 Historical and Cultural Features

10.15.1 General

According to the uMgungundlovu Strategic Environmental Assessment Status Quo
Report (uMgungundlovu DM, 2012), the following provincial and landmark heritage sites
occur within the Baynesfield area (all rated as High in terms of heritage significance):

< Baynes house;

% OlId Nel's Rust dairy;

% First cattle dip; and

< Joseph Baynes Masoleum.

A Phase 1 Heritage Impact Assessment, in accordance with the National Heritage
Resources Act (Act No. 25 of 1999) and KZN Heritage Act (Act No. 04 of 2008), was
conducted (see Appendix H4) for the project. Refer to Sections 11.1.3 for a synopsis of

the study. An extract from this study is provided in the sub-sections to follow.

10.15.2 Archaeological

Although various archaeological sites occur in the greater Pietermaritzburg and

Camperdown areas none are located in the project footprint.
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10.15.3 Historical
10.15.3.1 Water Treatment Works

WTW Option 1:
The site is situated directly south of the Baynesfield Estate Museum and

administration buildings. The area is highly disturbed by forestry activities
including access roads, felling of trees, ploughing of fire-breaks, etc., therefore
the possibility of finding intact significant heritage resources is regarded as very

low.

The proposed site of the WTW is situated approximately 850 m south-west of the
Joseph Baynes mausoleum (see Figure 117) which should not be impacted by

the proposed project.

Figure 117: Joseph Baynes mausoleum (Jean & Prins, 2015)

WTW Option 2
The proposed location for this WTW’s is situated on Portion 85 of the farm Nels

Rust 849 which forms part of the Baynesfield Estate. Part of the site falls on an
area that is used for the growing of maize and sugar cane and a section of the
proposed site that is situated closer to the R56 Thornville road falls on

undisturbed land.
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Although no visible heritage resources were noted during the site visit, the
undisturbed nature of sections of the site could result that heritage resources that
can be found beneath the ground (archaeological remains, etc.) could be found
and damaged or destroyed during construction activities.

WTW Option 3

The Stead family Church and cemetery were noted during the site inspection of

the proposed location of WTW Option 3. Many of the graves are from the 19"

Century and the church is older than 60 years.

The approximate centre of the cemetery is situated at 29°46'10.71" S:
30°25'10.77" E (see Figure 118). The church is situated at 29°46'09.40" S:
30°25'09.30" E. The proposed pipeline link to WTW Option 3 is situated
approximately 30m west of the cemetery and church and Pipeline Option 1 is
situated approximately 12m south east of the cemetery. The cemetery is

overgrown with vegetation.

Figure 118: Grave and headstone of Mary Milne Stead (Jean & Prins, 2015)
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Figure 119: Grave and headstone of Eleanor Pellen (Jean & Prins, 2015)

Figure 120: Stead family church (Jean & Prins, 2015)

There is a possibility that the graves and church may be damaged by the
construction of the pipeline link to the WTW 3 and therefore it is recommended
that a buffer of at least 30 m is placed around the site so that there is no
movement or passage of people and vehicles between the church and cemetery
and that construction activities are situated a suitable distance away from the

area.
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The location of WTW Option 3 is in an area that is used to grow sugar cane
therefore the possibility of finding intact and significant heritage resources is

deemed to be low.

10.15.4 Potable Water Pipeline

Option 1
The majority of the option crosses areas that are highly disturbed through the

cultivation of various crops (sugar cane, maize, and vegetables), battery chicken

farms and roads.

Where the route option passes the pipeline link to WTW 3, the pipeline is situated
approximately 12m south east of the cemetery. It is recommended that the
pipeline is moved a substantial distance from the cemetery and church complex.

Option 1A
Just before crossing the R56, the pipeline is situated about 170 m south west of

St. Johns Church (Baynesfield Methodist Church) and graveyard (see Figure
121). The church and some of the graves in the cemetery are over 60 years and
the church and cemetery are of heritage significance. The church and cemetery
are situated at 29°46'22.06" S: 30°21'35.10" E.

Figure 121: St Johns Church (Baynesfield Methodist Church) and graves (Jean & Prins,
2015)
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Option 1B
No heritage resources were found but it should be noted that the undisturbed

areas were densely vegetated which limited visibility.

Option 1C
Route Option 1C crosses areas that are impacted by previous and current sugar

cane and chicken farming and the possibility of finding intact heritage resources

along the routes is low.

Route 1D

The area is relatively undisturbed but no heritage resources were identified.

Routes 1E & 1F
The area is relatively undisturbed but no heritage resources were identified.

Pipeline link to WTW 2

The pipeline travels passes within 50 m of an old building/structure that appears

to be no longer used but is over 60 years and is therefore protected. The position
of the structure is: 29°46'00.98"S 30°22'06.13E (see Figure 122).

Figure 122: Structure situated south-west of pipeline link to WTW 2 (Jean & Prins, 2015)
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The area around the dam is in pristine condition with a possibility of cultural

heritage resources been found during the construction of the pipeline.

Pipeline Link to WTW 2 Deviation
This area is undisturbed and care should be taken if this option is selected as

there is a possibility of finding heritage resources in this area.

Pipeline Link to WTW 3
The proposed pipeline link to WTW Option 3 is situated approximately 30m west

of the Stead family cemetery and church (see Figure 123). It is recommended
that the pipeline is moved a substantial distance from the cemetery and church
complex. Figure 123 shows how close the pipeline is to the cemetery and church

complex which is outlined in white.

Figure 123: Stead family cemetery and church complex in relation to pipeline route
options (Jean & Prins, 2015)
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10.15.5 Palaeontology

The project area lies in eastern margin of the Karoo Basin, in the Pietermaritzburg
Formation and Dwyka Subgroup in particular, which are of early Permian Ecca age and
Late Carboniferous respectively. These sediments are known to include fossil plants
associated with the coal flora. The distribution, however, is patchy. Plants of this age
include Glossopteris leaves, cordaitalean leaves, ginkgophytes, ferns, sphenophytes,
lycopods.

According to the palaeo-sensitivity map produced by SAHRIS the area falls in the green
area which means that there is a moderate risk of fossils occurring there and a desktop
study is required. There are no records of fossils from this region on the ESI database or
published (Anderson and Anderson, 1985; Plumstead, 1969).
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Figure 124: Geological map of area between Baynesfield & Camperdown in the general
project area (Jean & Prins, 2015)
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Table 40: Explanation of symbols (Jean & Prins, 2015)

Group/Formation Lithology Approximate Age
Q Quarternary Alluvium, sand, calcrete Last ca 20 Ma
O-s Natal Quiartzitic sandstone, arkose, shale Ordovician, Silurian
Jd Jurassic dykes Intrusive dolerite Jurassic ca. 180 Ma
Pvo Volksrust Shale Permian 300-250 Ma
Pa Adelaide & Estcourt [Mudstone, sandstone Permian 300-250 Ma
Pp Pietermaritzburg Shale Permian 300-250 Ma
C-Pd Dwyka Tillite, sandstone, mudstone, shale Carboniferous-Permian

No further palaeontological impact assessment is required for the potable water
component as there are no records of fossils from the area. If, however, fossil plants are
discovered during any excavations, a professional palaeontologist must be called to

rescue them (after obtaining the appropriate AMAFA permit).

10.16 Existing Structures and Infrastructure

Buildings that occur in the study area, which were primarily identified on a desktop level
via GIS and aerial imagery, are shown in Figure 125.

The potable water pipeline route options affect the following existing structures and

infrastructure:

% The routes cross various public and private roads, power lines and telephone lines;

% Options 1, 1A, 1B, 1D, 1E and 1F cross railway lines;

< All the routes, except the link to WTW option 3 and the deviation to the link to WTW
Option 2, travel past houses;

% Options 1, 1C, 1D, 1E and 1F travel past large buildings (mostly chicken houses on
poultry farms);

% Option 1 crosses an existing Transnet Pipeline g609,6mm pipeline in the Umlaas
Road area; and

% In the Umlaas Road area Options 1, 1D, 1E and 1F pass buildings and premises used

primarily for light industrial purposes.

The WTW Option 1 site is located within an existing power line servitude.
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10.17 Land Claims

An enquiry was made with the Department of Rural Development and Land Reform
(DRD&LR): Regional Land Claims Commission: KZN on the status of land claims in the
project area. It was confirmed that claims for restitution in terms of the provisions of the
Restitution of Land Rights (Act No. 22 of 1994) (as amended) have been lodged in
respect of various properties that are affected by the uMWP-1 infrastructure (refer to
Figure 126).

Each of the land claims form part of a broader claim per claimant. For more information
on the land claims refer to the Socio-Economic Impact Assessment (Appendix H6). The
land claims are from the following claimants:

% Funukubekwa Zungu, on behalf of the Nkumbuleni Community;

< Mr Norman Sibisi on behalf of the Baynesfield Land Claim Committee; and

CONGULTING

< Thembu/Mkuzane.
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Figure 126: Land claims in project area (Nemai Consulting, 2016a)
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10.18 Services

The dispersed low-density settlement pattern and topography in the project area
complicate the provision of service, and substantially increase the costs of installing,

maintaining and operating the associated infrastructure.

10.18.1 Water

The sources of water in the Richmond LM and Mkhambathini LM, based on Census
2011, are shown in Table 41.

Table 41: Sources of water - Richmond LM and Mkhambathini LM (Stats SA)

Source of water | Richmond LM ‘ Mkhambathini LM

municipaity or other water sevices providen 55.1% 38,8%
Borehole 8,6% 14, 7%
Spring 5,2% 5,3%
Rain water tank 1,2% 0,9%
Dam/Pool/Stagnant water 6,2% 7,5%
River/Stream 10,5% 17, 7%
Water vendor 0,7% 2,4%
Water tanker 8,6% 10,6%
Other 4% 2,1%

Ultimately, the transfer scheme is deemed to be the most viable option to provide a large
volume of water to fulfil the long-term water requirements of the Mgeni system, including
the Reserve. Provision of water to the rural areas is however a function of the Water
Services Authority (WSA).

During the construction stage, water will be required for various purposes, such as
concrete batching, washing of plant and equipment in dedicated areas, dust suppression,
potable use by construction workers, etc. Water for construction purposes will be sourced
directly from watercourses on site and groundwater (boreholes) will also be utilised.

Water tankers will also supply water to the site.

No direct impacts to water infrastructure due to this project are anticipated.
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10.18.2 Sanitation

The toilet facilities in the Richmond LM and Mkhambathini LM, based on Census 2011,

are shown in Table 42.

Table 42: Toilet facilities - Richmond LM and Mkhambathini LM (Stats SA)

Toilet Facility Richmond LM Mkhambathini LM

None 7,4% 3%

Flush toilet (connected to sewerage system) 8,9% 12,6%
Flush toilet (with septic tank) 9% 7,7%
Chemical toilet 2,7% 18,4%
Pit toilet with ventilation 43,2% 30,9%
Pit toilet without ventilation 24,8% 22,4%
Bucket toilet 0,6% 0,5%
Other 3,5% 4,4%

Sanitation services along the pipeline route and in remote areas will be required for

construction workers in the form of chemical toilets, which will be serviced at regular

intervals by the supplier. A temporary septic field/ tank system will be provided at the

residential labour camp and site offices, which can be used into the operational phase at

the offices for the WTW operators.

Ablution facilities will also be provided as part of the permanent infrastructure for the

operational phase at the offices for the WTW operators, which will include septic tanks.

No direct impacts to sewage infrastructure due to this project are anticipated.

10.18.3 Electricity

Energy sources in the Richmond LM and Mkhambathini LM, based on Census 2011, is

shown in Table 43.

Table 43: Energy sources - Richmond LM and Mkhambathini LM (Stats SA)

Energy Source Cooking

Heating

Richmond LM Mkhambathini LM

Lighting | Cooking | Heating | Lighting

Electricity

61,1%

47,1%

81,5%

51,9%

43%

65,2%

Gas

2,6%

1,3%

0,2%

4%

1,7%

0,3%
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Richmond LM Mkhambathini LM

Energy Source ‘ Cooking | Heating | Lighting | Cooking | Heating | Lighting
Paraffin 5% 1,6% 1% 10,4% 4,5% 1,7%
Solar 0,2% 0,2% 0,4% 0,2% 0,2% 0,3%
Candles 0% 0% 16,3% 0% 0% 31,7%
Wood 30,5% 38,7% 0% 33% 42,3% 0%
Coal 0,2% 0,4% 0% 0,2% 0,5% 0%
Animal Dung 0,1% 0,1% 0% 0% 0,2% 0%
Other 0,1% 0% 0% 0,1% 0% 0%
None 0,3% 10,6% 0,6% 0,3% 7,6% 0,7%

According to the Technical Feasibility Study Raw Water: Engineering Feasibility Design
Report — Hydropower Assessment Report (DWA, 2014a), the predicted volumes and
reliability of flow of water through the raw water tunnel offer the potential for coupling
hydropower to the uMWP. A potential hydropower plant location was identified on the
conveyance structure (tunnel and pipeline) just upstream of the proposed WTW, which is
being assessed as part of the EIA for the uMWP-1 Raw Water component. This
hydropower could be generated when the dam level is above the minimum operating
level and there is excess head. The flow through this potential hydropower plant would be
associated with the water transferred and would be regular and reliable. The potential use
for the generated power, which may include supplying energy for the WTW’s operational

requirements, still needs to be explored.

Electricity will be obtained from diesel generators or temporary electricity connections

during the construction phase.
Discussions were held with Eskom during the Scoping phase and the availability of power
supply was confirmed. A separate EIA will be conducted to seek approval for a new high

voltage power line to supply electricity to the site.

10.18.4 Transportation

The major road infrastructure in the study area is shown in Figure 127. The project will
influence the road network as follows:

« Potable water pipeline routes —

e Crossing of various public and private roads, including the following —
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= Options 1, 1A, 1B and link to WTW Option 2 — crossing of R56;
= Option 1 — alignment alongside the D360;
= Option 1 — crossing of R624;
= Options 1 and 1C — crossing of P547;
= Options 1, 1D, 1E and 1F — crossing of R603;
= Option 1 — alignment alongside the D125;
e Use of private roads to cultivated areas and timber plantations, in order to reach

construction sites.

Options 1, 1A and 1B of the potable water pipeline routes cross a railway line in the
Baynesfield area. Options 1, 1D, 1E and 1F cross another railway line in the Umlaas

Road area (see Figure 127).

During the construction period there will be a significant increase in traffic on the local
road networks, especially in the western and eastern parts of the project area, due to the
delivery of plant and material, transportation of staff and normal construction-related
traffic. Haul roads and access roads will also be created on site, within the construction

domain.

As part of the construction phase measures will be implemented for the selective upgrade
of the roads (if necessary) and to render these roads safe for other users (amongst

others). Dust suppression on the access and hauls roads will also be addressed.

After the construction phase the local roads will only need to be used for operation and

maintenance purposes.

A Traffic Impact Assessment was undertaken for the project, and it is contained in
Appendix H9. Refer to the summary and impact assessment of this study contained in

Sections 11.2.2 and 12.13, respectively.
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10.18.5 Solid Waste

The types of refuse disposal in the Richmond LM and Mkhambathini LM, based on

Census 2011, are shown in Table 44.

Table 44: Refuse disposal - Richmond LM and Mkhambathini LM (Stats SA)

Refuse Disposal Richmond LM Mkhambathini LM
Removed by local authority/private company at least once a week 15,5% 5,5%
Removed by local authority/private company less often 1,6% 1,6%
Communal refuse dump 1,4% 5%
Own refuse dump 73,4% 76,5%
No rubbish disposal 6,8% 10,3%
Other 1,4% 1,2%

According to the Msunduzi LM Integrated Waste Management Plan (IWMP)
(Umgungundlovu DM, 2010), the New England Road landfill site is the largest in the
district but only had about six years of airspace left in 2010. The permitted landfill is
classified as G:L:B+ (Class B in terms of GN No. R 646). The Richmond Landfill Site,
which is situated in the Richmond LM, is also permitted and is classified as G:S:B+ (Class
C in terms of GN No. R 646).

The project will directly or incidentally generate various types of solid waste during the
construction phase, such as:

% Waste generated from site preparations (e.g. plant material);

% Domestic waste;

% Surplus and used building material; and

< Hazardous waste (e.g. chemicals, oils, soil contaminated by spillages, diesel rags).

Wastewater will also be produced during construction from the sanitation facilities,

washing of plant, operations at the batching plant, etc.

During construction a waste management area will be established at the camp where
waste from site will be collected, sorted, weighed and placed in skips and recycling
containers for removal to service providers and appropriate registered landfill sites

(hazardous and general sites, as required). All the waste disposed of will be recorded.
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The various options for the management of the residue produced at the WTW are
discussed in Section 9.4.5.

10.19 Aesthetic Qualities

A Visual Impact Assessment was undertaken for the project, and it is contained in
Appendix H5. Refer to the summary and impact assessment of this study contained in
Sections 11.1.5 and 12.15, respectively.

The sense of place of the study area is largely associated with commercial agriculture

and forestry that dominate the landscape, as shown in Figure 128.

Figure 128: General view of study area conveying the sense of place

The area is afforded aesthetic appeal through topographical features such as undulating
hills, valleys, grassland and watercourses. The undeveloped and rural state of the area
further contributes to its visual qualities.

The Baynesfield area has a strong heritage character which is linked to the Heritage

Centre at the Baynesfield Estate.
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10.20 Tourism

Tourism-related features in the western part of the study area include the following:

< The Baynesfield Estate Lodge is located next to the Mbangweni Dam and it offers
tourist accommodation, recreational fishing on the dam and environmental education
opportunities.

% The Heritage Centre at the Baynesfield Estate offers tourism opportunities.

% The greater area holds aesthetic values which are associated with its landscape,

watercourses and grassland habitats.

The Visual Impact Assessment (Appendix H5) includes an appraisal of the project’s
impacts on tourists from an aesthetics perspective. - refer to the summary and impact

assessment of this study contained in Sections 11.1.5 and 12.15, respectively.
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11 SUMMARY OF SPECIALIST STUDIES

11.1 Specialist Studies undertaken as part of the EIA

A crucial element of the Plan of Study for the EIA prepared during the Scoping phase was
to provide the Terms of Reference for the requisite specialist studies triggered during
Scoping. According to Minster (2005), a ‘trigger’ is “a particular characteristic of either
the receiving environment or the proposed project which indicates that there is likely to be
an issue and/or potentially significant impact associated with that proposed development
that may require specialist input”. The requisite specialist studies ‘triggered’ by the
findings of the Scoping process, aimed at addressing the key issues and compliance with
legal obligations, include:

1. Terrestrial Ecological Impact Assessment;

Aquatic Impact Assessment;

Heritage Impact Assessment;

Agricultural Impact Assessment;

Visual Impact Assessment;

Socio-Economic Impact Assessment;

Social Impact Assessment; and

© N o g &~ w D

Avifauna Study.

For the inclusion of the findings of the specialist studies into the EIA report, the following
guideline was used: Guideline for the review of specialist input in EIA processes
(Keatimilwe & Ashton, 2005). Key considerations included:

% Ensuring that the specialists have adequately addressed I&APSs’ issues;

% Ensuring that the specialists’ input is relevant, appropriate and unambiguous; and

% Verifying that information regarding the receiving ecological, social and economic

environment has been accurately reflected and considered.

The information obtained from the respective specialist studies was incorporated into the
EIA report in the following manner:

7. The assumptions and limitations identified in each study were included in Section 7;
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8. The information was used to complete the description of the receiving environment
(Section 10) in a more detailed and site-specific manner;

9. A summary of each specialist study is contained in the sub-sections to follow
(Sections 11.1.1 — 11.1.8), focusing on the approach to the study, key findings and
conclusions drawn;

10.The specialists’ impacts assessment, and the identified mitigation measures, were
included in the overall project impact assessment contained in Section 12;

11.The evaluations performed by the specialists on the alternatives of the project
components were included in the comparative analysis (Section 13) to identify the
most favourable option;

12.Specialist input was obtained to address comments made by I&APs that related to
specific environmental features pertaining to each specialist discipline; and

13. Salient recommendations made by the specialists were taken forward to the final EIA

Conclusions and Recommendations (Section 15).

Refer to Appendix H11 for declarations from the respective specialists.

11.1.1 Terrestrial Ecological Impact Assessment

The key issues and triggers identified during Scoping for the Terrestrial Ecological Impact
Assessment include:

< Species with a known conservation status occur in the project area,;

< Potential loss of significant flora and fauna species;

% Impacts to sensitive terrestrial ecological features; and

% Management actions for controlling exotic vegetation.

The details of the nominated specialists follow.

Name, qualifications and Ronald Phamphe - MSc — Botany, 8 years
number of years’ experience:
Affiliation (if applicable):

«+ Professional Natural Scientist - SACNASP
% Professional member - SAIEES
% Professional member - SAAB
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This section provides a summary of the Terrestrial Ecological Impact Assessment (Nemai
Consulting, 2016b), as contained in Appendix H1.

Scott-Shaw and Escott (2011) described the study area as falling entirely within the
Grassland and Wetland biomes. It traverses four (4) vegetation types-namely Midlands
Mistbelt Grassland, Moist Coast Hinterland Grassland, Dry Coast Hinterland Grassland
and Alluvial Wetlands: Temperate Alluvial Vegetation. The following threatened
ecosystems are affected by the project:
% Midlands Mistbelt Grassland —

e South-eastern part of WTW Option 1;

e Small section of Option 1 potable water pipeline route;
% Ngongoni Veld —

e South part of WTW Option 2; and

e Sections of all the potable water pipeline routes, except the link to WTW Option3.

Even though the Midlands Mistbelt Grassland vegetation type is listed as endangered, on
the project area, this vegetation type is now highly transformed due to forestry and maize

fields. Only small sections of this grassland exist on site.

According to the KZN Provincial Biodiversity Plan the following can be deduced:
< Water Treatment Works (WTW) Options —
e The majority of WTW Option 1 site is situated in an area that is not of conservation
importance, with the northern section falling in a CBA 1;
e WTW Option 2 is located in an area that is not of conservation importance;
e The WTW option 3 site lies within areas that are not of conservation importance
(southern part) and 100% transformed (northern part);
% Potable Water Pipeline Options —
e Sections in the western, central and eastern parts of the Option 1 pipeline route
traverse CBA 1;
¢ In the central part of the overall project footprint, sections of the Option 2 pipeline
route traverse CBA 1 and CBA 3;
e The eastern sections of the potable water route options predominantly cross areas
that not of conservation importance (northern part) or 100% transformed;
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e The south-eastern sections of the Options 1A and 1B routes traverse CBA 1,

e Option 1C traverses an area that is not of conservation importance;

e Option 1D crosses areas that are 100% transformed (western section) and not of
conservation importance (eastern section);

e Option 1E traverses areas that are 100% transformed (western section) and not of
conservation importance (eastern section);

e Option 1F traverses areas that are 100% transformed (western section) and not of
conservation importance (eastern section);

e The southern section of the pipeline link to WTW Option 2 passes through CBA 1
and the deviation to this route falls entirely within CBA 1; and

e The pipeline link to WTW Option 3 traverses areas that not of conservation
importance (southern section) or 100% transformed (northern section).

According to this plan, it is important to note that the areas designated as CBA Mandatory
(CBA 1 and 2) are areas required to meet biodiversity targets for both biodiversity pattern
and ecological process features, and no other options are available to meet this target.
Whereas areas listed as CBA Optimal are areas that are the most optimal to meet the

biodiversity conservation targets while avoiding high cost areas as much as possible.

The majority of the project area is located on privately owned land which is predominantly
used for commercial farming and forestry. Patches of natural habitats were noted along
the rivers and on the slopes. During the field surveys, no threatened species were
observed on site but only two species of conservation importance were recorded on
grasslands along Pipeline to Link WTW 2, notably Hypoxis hemerocallidea (Star
flower/African potato)) and Boophane disticha (Century plant). These two plant species
are listed as Declining (i.e. does not meet any of the five International Union for
Conservation of Nature (IUCN) criteria and does not qualify for the categories Critically
Endangered, Endangered, Vulnerable or Near Threatened, but there are threatening
processes causing a continuing decline in the population). This means that the two plant
species recorded must be removed prior construction to areas with suitable survival and

growth-enabling conditions.
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The proposed development areas consisted of suitable habitats such as rivers and
grasslands for mammalian species. During the field assessments, there were some
several small rodent species observed on the study area but the identity of these species
could not be verified. Subsistence hunting and habitat transformation within the areas
would limit the occurrence of sensitive species. Sugar cane is the major land use within
the area, which means that small carnivores are persecuted by farmers and vast
expanses of fencing that limit the natural movement of wild species also impacts on the
conservation of many species within the region. Areas where smaller species could occur
would be along the greenbelts associated with riparian vegetation that provide ecological
corridors. The fact that communities in these areas hunt for social, cultural and spiritual
reasons will mean that no antelope will be found in the immediate vicinity of the
homesteads, although they may be maintaining an existence in natural bush close to the
homesteads, albeit in very low numbers. Small predators will be present and, for the most
part, will continue to survive in that environment, although they may be killed for muthi
purposes. Snakes and frogs, and occasionally chameleons, are regularly killed in
communal areas, so around homesteads their numbers will be quite low. Due to high
densities of livestock, these also pose considerable threat to wildlife, since high numbers
of domesticated animals generally cause a displacement of game, as there is less
suitable habitat available.

WTW 1 and WTW 2 fall within the Baynesfield Conservancy, which is responsible for the
conservation of the natural environment of Baynesfield Estate. A species of conservation
importance recorded in the area is Oribi and this species is listed as Endangered. It is
known to favour grasslands on flat to gently undulating terrain, where there is both short
grass and long grass during the same year. Oribi are considered to be highly vulnerable,
and have the highest conservation importance rating of any ungulate in KZN. Suitable
Oribi habitat is shrinking primarily as a result of habitat destruction due to cultivation,

afforestation and urbanization.

The reptile assessment indicated that the grassland and riparian vegetation are of high
importance to reptiles. In some sections of the study area increased habitat modification
and transformation as well as increased human presence and associated disturbances

(ilegal reptile collecting, indiscriminate killing of all snake species, frequent fires) is
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encountered. The increased habitat destruction and disturbances are all causal factors in
the alteration and disappearance of reptile diversity in the area. Termite mounds were
present on the study area. Some large mounds had been damaged by previous foraging
Antbears. This resulted in the exposing of tunnels into the interior of the termite mound.
Old termite mounds offer important refuges especially during veld fires as well as cold
winter months for numerous frog, lizard, snake and smaller mammal species. Large
number of species of mammal, birds, reptiles and amphibians feed on the emerging
alates (winged termites). During the field surveys, no reptile species of conservation
importance were noted. However, according to the South African Reptile Conservation
Assessment (ADU, 2015c), the six red data reptile species which were recorded in the
grid cells 2930CB, 2930CD and 2930DA (Striped Harlequin Snake, Natal Black Snake,
KwaZulu Dwarf Chameleon, Natal Midlands Dwarf Chameleon, Large-scaled Grass

Lizard and Nile Crocodile) have a lower possibility of being found in the project area.

Frogs are useful environmental bio-monitors (bio-indicators) and may acts as an early
warning system for the quality of the environment. Frogs and tadpoles are good species
indicator on water quality, because they have permeable, exposed skins that readily
absorb toxic substances. The presence of amphibians is also generally regarded as an
indication of intact ecological functionality. Frog species recorded during the field surveys
were common and of no conservation concern, namely Guttural Toad, Painted Reed Frog

and Bubbling Kassina.

The ecological function describes the intactness of the structure and function of the
vegetation communities which in turn support faunal communities. It also refers to the
degree of ecological connectivity between the identified vegetation communities and
other systems within the landscape. Therefore, systems with a high degree of landscape
connectivity among each other are perceived to be more sensitive. The following
sensitivity ratings were used as part of the study:

% High — Sensitive vegetation communities with either low inherent resistance or
resilience towards disturbance factors or vegetation that is considered important for
the maintenance of ecosystem integrity. Most of these vegetation communities
represent late succession ecosystems with high connectivity with other important

ecological systems.
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< Medium — Vegetation communities that occur at disturbances of low-medium intensity
and representative of secondary succession stages with some degree of connectivity
with other ecological systems.

% Low — Degraded and highly disturbed vegetation with little ecological function.

The sensitivity map (Figure 129) was based on the following criteria:

% Critical Biodiversity Area 1 (High);

% Species of conservation importance (Hypoxis hemerocallidea and Boophane disticha)
(Medium);

% Perennial river and its associated buffer zone (Medium); and

% Oribi and its habitat (High).
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Figure 129: Terrestrial Ecological Sensitivity Map (Nemai Consulting, 2016b)

It is recommended that search and rescue be conducted prior to the construction in order
to confirm the presence of species of special concern in the project area. This could be
done through formalised trapping studies in the case of reptiles and small mammals. All
relocations will need to comply with the requirements of Ezemvelo KZN Wildlife, in terms
of the National Environmental Management: Biodiversity Act (Act No. 10 of 2004) and
Natal Nature Conservation Ordinance (15 of 1974).
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After construction, any bare surfaces should be grassed as soon as possible in order to
minimise time of exposure. Only locally occurring, indigenous grasses should be used for
rehabilitation of the site, for example species such as Stenotaphrum secundatum,

Dactyloctenium australe and Cynodon dactylon.

11.1.2 Aaqguatic Impact Assessment

The key issues and triggers identified during Scoping for the Aquatic Impact Assessment
include:
% Impacts of scheme to uMlaza River;
< Impacts associated with