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DEFINITION OF KEY TERMS 

Auditing A systematic and objective assessment of an organisation’s activities and services 
conducted and documented on a periodic basis. 

  
Competent Combination of knowledge, qualifications and experience specific to the work or 

task being performed. 
  
Construction Area Immediate site influenced by specific construction activities, as approved by the 

Engineer. 
  
Construction 
Domain 

Entire footprint required for the construction of the overall project components.  

  
Environment 
 

The surroundings in which humans exist and which comprise: 
• The land, water and atmosphere of the earth. 
• Micro-organisms, plant and animal life. 
• Any part or combination of a) and b) and the interrelationships among and 

between them. 
• The physical, chemical, aesthetic and cultural properties and conditions of the 

foregoing that can influence human health and well-being. 
 

Environmental 
Aspect 
 

Those components of the company’s activities, products and services that are 
likely to interact with the environment. 
 

Environmental 
Feature 
 

Elements and attributes of the biophysical, economic and social environment. 
 
 

Environmental 
Impact 
 

The change to the environment resulting from an environmental aspect, whether 
desirable or undesirable. An impact may be the direct or indirect consequence of 
an activity. 
 

Environmental 
Management 
Programme (EMPr) 

A detailed plan of action prepared to ensure that recommendations for enhancing 
positive impacts and/or limiting or preventing negative environmental impacts are 
implemented during the life-cycle of a project. 

  
Environmental 
Objective 
 

Overall environmental goal pertaining to the management of environmental 
features. 
 

Environmental 
Target 
 

Performance requirement that arises from the environmental objectives and that 
needs to be set and met in order to achieve those objectives. 
 

Monitoring 
 

A systematic and objective observation of an organisation’s activities and services 
conducted and reported on regularly. 
 

Potable Water Water that is fit or suitable for drinking. 
  
Project Area The greater area within which the project is executed. Extends beyond the 

construction domain.  
  
Raw Water Natural (untreated) water found in the environment, such as water from bodies 

like dams and rivers. 
  
Sensitive 
environmental 
features 

Environmental features protected by legislation (e.g. heritage resources), or 
identified during the EIA as sensitive through specialists’ findings and input 
received from Interested and Affected Parties. 
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Watercourse A geomorphological feature characterized by the presence of a streamflow 
channel, a floodplain and a transitional upland fringe seasonally or permanently 
conveying surface water. According to the National Water Act (Act 36 of 1998), a 
watercourse constitutes a river or spring, a natural channel in which water flows 
regularly or intermittently, a wetland, lake or dam into which, or from which, water 
flows, and any collection of water which the Minister may, by notice in the Gazette, 
declare to be a watercourse, and a reference to a watercourse includes, where 
relevant, its bed and banks. 

  
Weeds and Invader 
Plants 

Weeds and invader plants are defined as undesirable plant growth that shall 
include, but not be limited to all declared category 1, 2 and 3 listed invader species 
as set out in the Conservation of Agricultural Resources Act (No 43 of 1983) 
regulations. Other vegetation deemed to be invasive should be those plant 
species that show the potential to occupy in number, any area within the defined 
construction area 
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1 PURPOSE OF THIS DOCUMENT 

The proposed uMkhomazi Water Project Phase 1 (uMWP-1) consists of both raw water and potable 

water components which are being undertaken by the Department of Water and Sanitation (DWS) 

and Umgeni Water (UW), respectively. Nemai Consulting was appointed as the independent 

Environmental Assessment Practitioner (EAP) to undertake the Environmental Impact Assessment 

(EIA) for both components of the uMWP-1.  

 

The then Department of Environment, Forestry and Fisheries (now the Department of Forestry, 

Fisheries and the Environment – DFFE) issued two Environmental Authorizations (EAs) in 

November 2020. An Environmental Authorizations (EA) for the construction of the Smithfield Dam 

and its associated infrastructure was issued and another for the water conveyance infrastructure 

consisting of a tunnel and raw water pipeline.  

 

DWS (Applicant) subsequently applied for amendments to the above EAs. DFFE approved most of 

the proposed amendments to the conditions in September 2021.  

 

This document serves as the Environmental Management Programme (EMPr) for the pre-

construction phase only of the Smithfield Dam and its associated infrastructure. It was 

developed in support of the EIA that was undertaken for the project, the EA (Annexure A) and the 

subsequent amendments to the EA (Annexure B). Furthermore, this EMPr was compiled in 

accordance with Appendix 4 of Government Notice (GN) No. R 982 of 4 December 2014 (as 

amended). 

 

An approved Construction and Operation EMPr will be required prior to the commencement of 

the main construction activities. 

 

2 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.  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.   

 

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 and Phase 1 of the Mooi Mgeni 

Transfer Scheme Phase 1 and 2) has a stochastic yield of 394 million m³/a (measured at Inanda 
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Dam) at a 99% assurance of supply. However, this will not be sufficient to meet the long-term 

requirements of the system.  

 

Pre-feasibility investigations indicated that the development of the undeveloped uMkhomazi River, 

to transfer water to the existing Mgeni system, most likely will fulfil this requirement. The uMkhomazi 

River is the third-largest river in KZN in terms of mean annual runoff.  

 

The uMWP-1 consists of both Raw Water and Potable Water components, which are being 

undertaken by the DWS and Umgeni Water, respectively (refer to a simplified diagrammatic 

representation of the overall transfer scheme in Figure 1 below).  

 

 
 

Figure 1: Simplified Diagram of uMWP-1 Components  

 

The proposed uMWP-1 Raw Water Component consists of the following, based on the outcomes 

of the Technical Feasibility Study (detailed project description provided in the uMWP-1 Raw Water 

EIA Report): 

• Smithfield Dam (81 m high) on the uMkhomazi River, near Bulwer in KZN, with a Full Supply 

Level (FSL) of 930 masl, including associated infrastructure. 

• Water Conveyance Infrastructure: 

o A transfer tunnel (known as the uMkhomazi-uMlaza Tunnel) with an approximate length of 

32.5 km (depending on the final route along the tunnel corridor), an inside diameter of 3.5 

m and a peak discharge of 8.65 m³/s, conveying water from the proposed Smithfield Dam 

to the uMlaza River Valley; and 

o A raw water pressure pipeline from the tunnel outlet to the Water Treatment Plant (WTP), 

with an approximate length of 5.2 km (depending on the final route along the pipeline 

corridor), an internal diameter of 2.6 m and peak discharge of 8.65 m³/s. 
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This Document only focuses on the uMWP-1 Raw Water Component with specific reference 

to the pre-construction activities related to the Smithfield Dam and the associated 

infrastructure (DFFE Ref: 14/12/16/3/3/3/94). 

 

3 PROJECT LOCATION 

The preferred layout for the Smithfield Dam and associated infrastructure, as established through 

the EIA and additional assessments as part of the first and second Addenda, is shown in Figure 2 

below.  

 

The project area is situated in the southern part of KZN. The Smithfield Dam and the associated 

infrastructure fall within the Harry Gwala DM and Dr Nkosazana Dlamini Zuma LM as well as the 

uMgungundlovu DM and Impendle LM. The western portion of the project area is falls under 

Traditional Authority and state land. The area is characterised by traditional homestead settlements 

and rural subsistence agriculture.   

 

The proposed Smithfield Dam is located 2 km upstream from the confluence of the uMkhomazi and 

Mfeneni Rivers, along the middle reaches of the uMkhomazi River, midway between Lundy’s Hill 

Bridge and Deepdale. 

 

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. 

 



uMWP-1 Smithfield Dam and Associated Infrastructure Pre-Construction EMPr  
 

 

December 2021  4 
 

 

 

Figure 2: Locality Map of Preferred Layout – uMWP-1 Raw Water (western side) 
 

(Note: Tunnel -  access to shafts and central portal for preferred tunnel alignment not shown; Cadastal – farm portions not shown) 
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4 OVERVIEW OF THE DAM AND ASSOCIATED INFRASTRUCTURE 

The various components of Smithfield Dam and associated infrastructure are listed in Table 2 below 

(refer to Figures 2 – 3 above). 

 

Table 1: uMWP-1 Smithfield Dam and associated infrastructure (preferred layout) 

Raw Water 
Component 

Associated Infrastructure  

Major Storage 
Dam  
(Smithfield Dam) 

1. Dam embankment 
2. Saddle dam embankment 
3. Spillway (including approach area and plunge pool) 
4. Tunnel intake tower 
5. Dam and outlet works (including dam wall, dam intake tower, outlet valve 

house, construction roads, and operator’s offices and houses) 
6. Relocation of Eskom Transmission Line  
7. Relocation of telephone lines 
8. Quarries and borrow areas 
9. Substation 
10. Gauging weir 
11. Hydropower plant 
12. Spoil sites 
13. Construction houses 
14. Deviation of the R617 and the construction of a new bridge over the 

uMkhomazi River 
15. Access roads (Nonguqa, intake tower, tunnel inlet portal, dam, gauging weirs) 

 

5 PRE-CONSTRUCTION EMPr  

This pre-construction EMPr provides performance criteria required to address potential 

environmental impacts during the pre-construction phase and must be read in conjunction with the 

EIA Report (November, 2016), as well as the First Addendum to the EIA Report (July, 2018) and 

Second Addendum to the EIA Report (February, 2020), Environmental Authorisation (November 

2020), and first amendments to the Environmental Authorisation (September, 2021). 

 

The pre-construction EMPr: 

• Establishes management objectives during the pre-construction phase to enhance benefits and 

minimise adverse environmental impacts; 

• Provides targets for management objectives, in terms of desired performance; and 

• Describes actions required to achieve management objectives. 
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6 ROLES AND RESPONSIBILITIES 

6.1 DFFE 

The DFFE is the mandated authority in terms of NEMA that determines whether an authorisation 

can be issued for the project, following a decision-making process as conducted as part of the EIA. 

Conditions are included in the EA and EMPr, which need to be complied with by the project 

applicant. DFFE also fulfils a compliance and enforcement role with regards to the EA and EMPr. 

Any amendments that may be required to the EA and and/or EMPr, based on adaptive management 

to site conditions and the technical requirements of the project must be submitted to DFFE following 

the required process. This pre-construction EMPr will require approval from DFFE prior to any of 

the activities as listed taking place. 

 

6.2 DWS 

The Department of Water and Sanitation (DWS) is the applicant in terms of NEMA. DWS is also 

referred to as the project proponent.  DWS has transferred the accountability of meeting the 

requirements of the EMPr and EA to TCTA, who is the implementing agent.  This relationship was 

formalised in May 2018 when the Minister of Water and Sanitation issued a directive to TCTA fund 

and implement uMWP-1. TCTA is therefore responsible for the implementation of the EMPr and 

ensuring that the conditions in the EA are satisfied.   DWS is accountable for the implementation of 

all environmental management requirements during the operation and maintenance of the 

infrastructure.   

 

6.3 TCTA 

The Trans-Caledon Tunnel Authority (TCTA) is the state-owned entity, established by Government 

Notice No 2631 of 12 December 1986 for “the implementation, operation and maintenance of the 

project works within South Africa” according to the Treaty that governs the Lesotho Highlands Water 

Project (LHWP). Today TCTA has grown to become a specialised liability management body set 

up to finance and oversee the creation of bulk raw water infrastructure for the National Government 

on behalf of the people of South Africa. 

 

TCTA is the implementing agent for the development, as directed by the Minister of Water and 

Sanitation. The responsibility for environmental compliance rests with the TCTA and includes inter 

alia the following: 

• Implementation of the approved pre-construction EMPr. 

• Submission of any substantial changes, updates or amendments to the pre-construction EMPr 

and/or EA to DFFE for approval. 
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• Ensuring that the provisions of the EA and pre-construction EMPr are binding on all contractors 

and service providers undertaking any of the pre-construction activities. 

• Complying with all applicable environmental laws, regulations, standards and guidelines, and 

ensuring that the contractors and service providers accepts responsibility to do likewise. 

• Being committed to the principles contained within NEMA, including sustainable development 

and the prevention of pollution and environmental degradation. 

 

It must be noted that all monitoring of the pre-construction activities will be conducted by TCTA 

through the specific contractual arrangements with contractors and service providers. An 

Environmental Control Officer (ECO) will not be appointed for the pre-construction activities, 

however, will be appointed before the commencement of construction activities. 

 

7 SENSITIVE ENVIRONMENTAL FEATURES 

This Section highlights the key sensitive environmental features that were identified in the EIA.  This 

is presented at a fairly high level as this will be verified through the ‘Environmental Walk-Through 

Survey’ described in Section 10.6 below. Thereafter detailed maps will be prepared identifying 

highly sensitive environmental features and in instances where this cannot be avoided or mitigated, 

suitable replacement habitats and/or offset requirements will be provided.  This detail will be 

included in the site-specific plans, i.e. Search Rescue and Relocation; Rehabilitation Management; 

and Biodiversity Offsets and Compensation. 

 

The stands of Protea caffra are regarded as an important habit for the threatened Capys 

penningtoni, a threatened butterfly species (Pennington’s Protea Butterfly). The sensitive areas and 

buffer zones are depicted in Figure 3 below.   

 

All natural and untransformed habitat within what has been termed an “invertebrate corridor” is 

classified as highly sensitive and has been mapped accordingly in Figure 4 below. 

 

Whilst these delineations provide the basis for the site survey, it must be noted that the entire 

construction footprint will be assessed to identify all possible species and habitats of concern. Whilst 

no Gnomeskelus fluvialis (Riverine keeled millipede) has been detected in the aera since 1959, 

special attention will be paid to this species due to the suitability of habitat for its occurrence along 

the uMkhomazi River. 

 



uMWP-1 Smithfield Dam and Associated Infrastructure Pre-Construction EMPr 

 

 

December 2021  8 
 

 
Figure 3: Spatial position of potential breeding habitat (Protea caffra stands) for Capys 

penningtoni 
 

 

Figure 3: Sensitivity map of the “invertebrate corridor” 
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8 ENVIRONMENTAL ASSESSMENT PRACTITIONER 

Nemai Consulting was appointed by DWS as the independent EAP to undertake the EIA for the 

proposed uMWP-1 Raw Water. Nemai Consulting is an independent, specialist environmental, 

social development 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 were involved with compiling the EMPr for the project 

are captured in Table 2 below, and their respective Curricula Vitae are contained in in the body of 

the EIA Report. 

 

Table 2: EMPr Core Team Members 

Name Qualifications Experience 

Mr D. Henning MSc  
(Aquatic Science)  

20 years’ experience. Prepared Environmental Management Plans 
(EMP’s) and EMPr’s, as well as acted as the Environmental Control 
Officer (ECO) on various projects, including: 
• 80 km bulk water pipeline from Randfontein to Rustenburg, 

North-West; 
• Construction of the Spring Grove Dam, as part of the Mooi-

Mgeni Transfer Scheme Phase 2, KZN; 
• Ncwabeni Off-Channel Storage and associated infrastructure, 

KZN;  
• Mokolo Crocodile West Water Augmentation Project (water 

transfer scheme), Limpopo Province; and 
• Foxwood Dam and associated infrastructure, Eastern Cape. 

Mr C. Chidley • BSc Eng 
(Civil)  

• BA 
(Economics, 
Philosophy) 

• MBA 

25 years’ experience. Prepared EMP’s and acted as the ECO on 
various projects, including: 
• Raising of Hazelmere Dam, KZN; 
• Upgrade of the Sunderland Ridge Waste Water Treatment 

Works and bulk sewer line situated on the Hennops River, 
Gauteng; and 

• Empangeni Bulk Outfall Sewer, 40 km pipeline, KZN. 

 

9 ENVIRONMENTAL GOVERNANCE FRAMEWORK 

9.1 Legal Framework 

Pre-construction activities will be undertaken according to recognised best industry practices and 

will include measures prescribed within this EMPr. The EMPr is a legally binding in terms of 

environmental legislation. As such, this EMPr, and all environmental statutory requirements, shall 

form part of the contract documents for any service provider appointed to undertake the pre-

construction activities (see Section 8 below) and will inform the service provider of their duties in 

the fulfilment of this pre-construction EMPr, with particular reference to the mitigation of 

environmental impacts.   
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All pre-construction activities must comply with all relevant South African legislation and 

regulations. Specific legislation that must be complied with includes, but is not necessarily limited 

to: 

• Constitution of the Republic of South Africa; 

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

• National Water Act (Act No. 36 of 1998); 

• Mineral and Petroleum Resources Development Act (Act No. 28 of 2002); 

• Mine Health and Safety Act (Act No 29 of 1996); 

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

• National Environmental Management: Waste Act (Act No. 59 of 2008); 

• National Environmental Management: Protected Areas Act (Act No. 57 of 2003); 

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

• National Heritage Resources Act (Act No. 25 of 1999); 

• National Veld and Forest Fire Act (Act No. 101 of 1998); 

• Environmental Conservation Act (Act No. 73 of 1989); 

• Animal Protection Act (Act No. 71 of 1962); 

• Conservation of Agricultural Resources Act (Act No. 43 of 1983); 

• Hazardous Substances Act (Act No. 15 of 1973); 

• Occupational Health and Safety Act (Act No. 85 of 1993);  

• Construction Regulations (2014);  

• Explosives Act (No. 15 of 2003); and 

• Alien and Invasive Species Regulations (2014). 

 

 

10 PRE-CONSTRUCTION ACTIVITIES  

This Section describes the pre-construction activities and identifies any potential impacts, either 

positive or negative that may occur as a result of any activities associated with the proposed 

Smithfield Dam and associated infrastructure. All impacts identified must be then prevented, 

mitigated against or managed. This EMPr strives to provide a comprehensive list of mitigation 

measures for the pre-construction activities.   

 

The main activities as well as high-level environmental activities undertaken in the pre-construction 

phase are listed in Table 3 below. 

 
Table 3: Activities associated with Pre-Construction Phase 

Project Phase: Pre-construction 

Pre-construction Activities 

Detailed geological and geotechnical investigations. 
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Project Phase: Pre-construction 

Survey and map topography for determination of post-construction landscape, rehabilitation and shaping 
(where necessary). 

Baseline survey of existing infrastructure (e.g. existing roads, Eskom, Telkom, etc.). 

Conceptual Engineering design. 

Environmental Activities 

Undertake a walk-through survey of the project footprint by the relevant environmental specialists to identify 
sensitive environmental features (including inter alia red data, protected and endangered species and 
medicinal plants – detailed Search, Rescue and Relocation Plan; Rehabilitation Management Plan of the 
construction footprint. 

Social Baseline Assessment by relevant specialists to survey and document including amongst others, 
affected households, livelihoods, crops and livestock, heritage, etc. Relocation Action Plan (RAP). 

Develop a detailed Biodiversity Offsets and Compensation Plan including agreements to secure the offset 
sites. 

Permits if protected trees are to be cut, disturbed, damaged, destroyed or removed during construction. 

Access to the affected properties, including access control. 

On-going consultation with I&APs. 

Development of the Construction and Operation EMPr. 

 

10.1 Geological and geotechnical investigations  

Management Objective: 

• Arrange access to properties. 

• Ensure that only areas that are specifically required for the geological and geotechnical surveys 

are cleared and rehabilitated. 

• Ensure suitable management of labour and staff to prevent security-related issues. 

• Provide a safe and healthy working environment to labour and staff, and the public by complying 

with the Occupational Health and Safety (OHS) Act. 

 

Indicators and Targets: 
 

Indicators Targets 

Compliance notices or other forms of sanction by 
the authorities  

None  

Avoid sensitive areas 100% 

General housekeeping as a function of visual 
inspections  

Full compliance  

General waste management, including 
contamination as a result of ablution facilities as a 
function of visual inspections  

Full compliance  

Number of health and safety major incidents None 
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Indicators Targets 

Compliance with the OHS Act  100% 

 

A description of the activities undertaken during the geological and geotechnical surveys, including 

survey method, equipment used, and impacts on properties is described in Table 4 below.  

 

Reporting and Monitoring Requirements: 

• Documentation i.e. OHS Act. 

• Public complaints and issues, and responses.  

• Specialist report – Geological and geotechnical report. 

• Sign-off from landowners once the investigations are complete. 
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Table 4: Description of typical activities for geophysical and geotechnical surveys 

TYPE OF SURVEY BRIEF DESCRIPTION OF SURVEY METHOD EQUIPMENT USED IMPACTS ON PROPERTIES 

Test pitting with a 
Tractor Loader 
Backhoe (TLB)  

A test pit is excavated using a TLB. The test pit is 
usually 3.5m deep by 1m wide and 3m to 5m long.  
A staff member enters the pit and describes and 
samples the soil therein (profiling). The test pit is 
then backfilled. As some settlement of the soil can 
be expected the pit is generally backfilled a little 
higher than the surrounding ground.  
 
Each test pit can take between, approximately, 20 
minutes to 40 minutes depending on the skill of 
the operator and how dense or stiff the underlying 
material is.  
 
Care will be taken to avoid sensitive features. 

TLB plus accompanying person in a 
Light Duty Vehicle (LDV) or car.  
 

 
Tractor Loader Backhoe (TLB) 

The excavation of test pits requires the 
excavation several cubic metres soil and 
replacing the same. An area of 
approximately 10m by 10m will be 
disturbed.  
 
Care will be taken that the topsoil is placed 
in a separate stockpile to the sub-soil, and 
is re-instated on top again.  
The process will be excavation, profiling 
and backfilling. No pit will remain open 
overnight nor left unattended.  

Test pitting with a 
tracked excavator  

A test pit is excavated using a tracked excavator 
which is a larger and more powerful machine than 
a TLB. The test pit is usually 5m to 6m deep by 
1m wide and can be 10m long.  
A staff member enters the pit and describes and 
samples the soil therein (profiling). The test pit is 
then backfilled. As some settlement of the soil can 
be expected the pit is generally backfilled a little 
higher than the surrounding ground.  
 
Each test pit can take between, approximately, 10 
minutes to 30 minutes depending on the skill of 
the operator and how dense or stiff the underlying 
material is.  
 
Test pits will, only, be excavated with the tracked 
excavator where suitable foundation conditions 
were not reached with the TLB. This would, 
typically, be at river crossings and at sites of 
potential borrow areas. 

Tracked excavator plus accompanying 
persons in a LDV or car.  
 

 
Excavator 

The excavation of test pits requires the 
excavation several cubic metres soil and 
replacing the same. An area of 
approximately 20m by 20m will be disturbed 
as the depth of the pit is much greater than 
those excavated by a TLB. However, these 
deeper pits are usually only excavated at 
the positions of potential borrow areas or at 
major crossings where rock has to be 
proven.  
 
Care will be taken that the topsoil is placed 
in a separate stockpile to the sub-soil, and 
is re-instated on top again.  
The process will be excavation, profiling 
and backfilling. No pit will remain open 
overnight nor left unattended.  
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TYPE OF SURVEY BRIEF DESCRIPTION OF SURVEY METHOD EQUIPMENT USED IMPACTS ON PROPERTIES 

Rotary Core Drilling  A small diameter hole is drilled to depth using a 
rig which is driven or skidded into position. A full, 
cylindrical, sample of the profile drilled through is 
obtained and this can be logged and sampled for 
subsequent testing.  
 
Drilling can be to a predetermined depth or can be 
terminated when specific conditions are met such 
as once 3m of rock have been proven.  
 
It can take approximately half a day to establish 
the machine on site for each borehole. Thereafter 
the drill rig will need to be on site for the period 
required complete the drilling to the required 
depth. In exceptional circumstances the machine 
may be left on site over a weekend or public 
holiday(s). 

Drilling rig plus accompanying LDV. A 
water cart will, occasionally visit the 
rig. Staff will be dropped off at the rig 
each morning and collected at the end 
of the working day. 
 

 
Typical Drilling Rig 

The drill hole itself is very small.  
However, a working area is required for 
drilling and it is necessary to dig a small 
sump, approximately 1m by 1m and 0.5m 
deep to allow water and drilling fluids to be 
recycled and there are drilling rods and 
core boxes that need to be stored adjacent 
to the drilling rig.  

Soil resistivity survey  This is a non destructive testing method and 
require small pegs to be hammered into the 
ground and “wired” up. A small electrical pulse is 
put through the ground and a receiver picks up 
the signal along the line of connected pegs. 
 
Each survey line will take a few hours to set up 
and get readings from. 

The equipment is, generally, confined 
to pegs and cables, which are 
removed after testing. Also, some 
instrument boxes which are, also, 
removed after testing. A Light Duty 
Vehicle (LDV) will be used to deliver 
the equipment to site.  

 
Typical resistivity survey activities 

Negligible as only small pegs are driven 
into the ground and removed once the 
survey is complete. The only impact will be 
the survey personnel walking across a 
property and the LDV which will deliver the 
equipment to site, using only the farm 
access roads where these are available.  
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TYPE OF SURVEY BRIEF DESCRIPTION OF SURVEY METHOD EQUIPMENT USED IMPACTS ON PROPERTIES 

Soil Seismic survey This is a non destructive testing method and 
require small geophones to be placed on the 
ground and “wired” up. A small impulse is 
generated (usually by hitting a steel plate on the 
ground) causing a shock wave to travel through 
the ground. The arrival times of the shock wave at 
the various geophones is recorded. 
 
Each survey line will take a few hours to set up 
and get readings from. 

The equipment is, generally, confined 
to geophones and cables which are 
removed after testing. Also, some 
instrument boxes (i.e. recorders) which 
are, also, removed after testing. A LDV 
will be used to deliver the equipment to 
site.  
 
Typical seismic survey activities are 
similar to those for the resistivity 
survey (see above). 

Negligible as only small geophones are 
placed on the ground and removed once 
the survey is complete. The only impact will 
be the survey personnel walking across a 
property and the LDV which will deliver the 
equipment to site, using only the farm 
access roads where these are available. 
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10.2 Topographical Surveys 

A topographical survey locates all surface features showing all natural and man-made features.  

Specifically, it shows their location, size and levels/elevation.  The topographical survey for the 

project will generally include: 

• A three-dimensional digital terrain model (DTM) of the surface (including bathymetry, where 

required); 

• Contour digital orthophotos; 

• 2D line mapping of the survey; 

• Installation of survey benchmarks and/or control points; and  

• Obtaining cadastral information, title deeds and SG diagrams. 

 

Airplanes, helicopters and drones are the most commonly used platforms for acquiring LIDAR data 

over broad areas.  Topographic LIDAR typically uses near infrared laser to map the land, while 

bathymetric LIDAR uses water-penetrating green light to measure riverbed elevations. 

 

During these surveys, access to properties will be required for the installation of benchmarks and/or 

control points only. 

 

Management Objective: 

• Arrange access to properties. 

• Ensure suitable management of labour and staff to prevent security-related issues. 

• Provide a safe and healthy working environment to labour and staff, by complying with the OHS 

Act. 

 

Indicators and Targets: 
 

Indicators Targets 

Compliance notices or other forms of sanction by 
the authorities  

None  

Avoid sensitive areas 100% 

Number of health and safety major incidents None 

Compliance with the OHS Act  100% 

 

As much of these surveys are aerial, the impacts if any will be minimal. 

 

Reporting and Monitoring Requirements: 

• Public complaints and issues, and responses.  

• Topographical Survey information and/or model – this information will be used in Concept 

Engineering Design. 
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10.3 Baseline Surveys of Existing Infrastructure and Services 

Infrastructure and services within the dam wall and basin, and associated infrastructure will require 

decommissioning and/or removal or realignment before impoundment (filling of the dam basin to 

crease a reservoir).  These include fences, roads, powerlines, buildings, pipelines and septic tanks. 

 

The table below provides a summary of infrastructure and services may require decommissioning 

or realigned prior to the construction and impoundment.  

 

Table 5: Example of Service/Infrastructure and Requirements  

Services/Infrastructure Construction Activities 

Buildings Demolished and removed, or protected 

Roads Left as is, realigned, deviated, or upgraded 

Fences Demolished and removed  

Septic tanks  Opened and filled with un-compacted soil  

Electricity and telephone lines Left as is, relocated or protected 

Abstraction works, pump stations 
and/or pipelines 

Disconnected but left in situ.  Realignment or relocated   

Other services Including inter alia fibre optic cables, etc. 

 

Whilst the above construction activities will not be undertaken during the pre-construction phase, it 

is essential that the existing infrastructure and services are identified and mapped during pre-

construction phase.  

 

Management Objective: 

• Arrange access to properties. 

• Ensure suitable management of labour and staff to prevent security-related issues. 

 

Indicators and Targets: 
 

Indicators Targets 

Compliance notices or other forms of sanction by 
the authorities  

None  

Avoid sensitive areas 100% 

 

Monitoring Requirements: 

• Public complaints and issues, and responses.  

• Existing Infrastructure and Services information - this information will be used in Concept 

Engineering Design. 
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10.4 Access and Access Control 

The right of access on or around the landowners/farmers private land that are required for the pre-

construction activities will be sought from landowners/farmers through negotiation.  Generally, 

permissions for access will be required for small teams/specialists and will be temporary and for a 

limited period. The access control/protocol we be negotiated and agreed with each 

landowner/farmer.  

 

Management Objective: 

• The access and access control will be in accordance with the EA and this EMPr. 

 

Indicators and Targets: 
 

Indicators Targets 

Access control measures/protocol, i.e. 
agreement with landowner(s) 

Full compliance 

 

Monitoring Requirements: 

• Public complaints and issues, and responses.  

 

10.5 Conceptual Engineering design 

All of the above pre-construction project activities as well as the environmental activities will inform 

the conceptual engineering design.  This will meet the requirements of Condition 13 of the EA (as 

amended): 

 

“A copy of the detailed site layout map must be made available for comments by registered 

Interested and Affected Parties for a period of 30 days and the holder of this Environmental 

Authorisation must consider such comments.  Once amended, the development layout map must 

be submitted to the Department for written approval prior to the commencement of construction 

activities.  All available biodiversity information, baseline studies and preconstruction surveys must 

be used in the finalization of the layout map.  The Department will provide written response within 

a period of 30 days”.  

 

The layout map will include inter alia the following: 

• Position of the dam and associated infrastructure; 

• Internal roads; 

• Wetlands, drainage lines, rivers, streams and water crossings; 

• Sensitive environmental features; 

• Temporary construction laydown areas; 

• Borrow pits; and 



uMWP-1 Smithfield Dam and Associated Infrastructure Pre-Construction EMPr 

 

 

December 2021  19 
 

• Buildings, etc. 

 

10.6 Environmental Walk-Through Survey 

The purpose of the survey is to document the flora and fauna that will be affected by the 

development, including inter alia: 

• The habitat for: 

o Capys penningtoni (Pennington’s Protea Butterfly) as a result of the impacts on the stands 

of their food source, i.e. Protea caffra; 

o Individuals of Gnomeskelus fluvialis (Riverine Keeled Millipede), which is only known to 

occur in the leaf litter of indigenous riparian forest within the uMkhomazi River near 

Smithfield Dam; 

• The terrestrial Critical Biodiversity Areas (CBAs) including Irreplaceable CBAs and Optimal 

CBAs. 

• The wetlands, riparian areas and instream habitat, which are ecologically sensitive and often 

identified as CBAs. 

 

Management Objectives: 

• To identify and document flora and fauna. 

 

Indicators and Targets: 
 

Indicator Target 

Percentage area of search and rescue on the 
construction area, including licences/permits 
where required 

100%  

Alien invasive vegetation control measures 
documented for the construction area 

100% 

 

An ecologist and/or group of specialists (with wetland and rehabilitation experience) will produce 

an ecological report, which will provide a pre-construction baseline description of the habitats and 

vegetation types including the siting of faunal species with particular attention to those listed above.  

 

With regards to floral species and habitats, the report must include maps and photographic records 

per directly affected property and describe the vegetation types as well as: 

• Mitigation for threatened/protected species of conservation importance.  

• Any protected plants or trees must be documented to ensure that all the necessary permits 

under the National Forests Act (Act 84 of 1998) can be acquired timeously. 

• The alien invasive plant species and weeds that will need to be controlled and the methods of 

control. 
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• Detailed and specific rehabilitation (i.e. fertilisers, seed mixes, timing, maintenance, type of 

applications, etc.) for those areas where rehabilitation will be required. 

 

Monitoring Requirements: 

• Public complaints and issues, and responses. 

• Information from the survey must be used to prepare the following plans: 

o Search, Rescue, Relocation Management Plan; and 

o Rehabilitation Management Plan. 

 

10.7 The Biodiversity Offsets and Compensation Plan 

The EA (as amended) requires that the detailed Biodiversity Offset and Compensation Plan must 

be approved by the Department prior to the commencement of construction commencing on any 

part or aspect of the development. The footprint lost as described in the EIA Report is summarised 

in Table 6 below.  

 

Table 6: Biodiversity features and footprint lost  

Project Component 
Biodiversity Feature 

Affected 
Footprint Lost Status 

Smithfield Dam 
basin 

CBA Irreplaceable 31 ha 

8.7 ha 
(excluding 

wetland and 
riparian 

vegetation) 

Portions of CBA Irreplaceable are 
along the river (riparian 
vegetation), on natural grasslands 
and on steep slopes. In some 
areas the CBA has been 
transformed (gravel roads and 
overgrazing).  

CBA Optimal 
176 
ha 

104 ha  
(excluding 

wetland and 
riparian 

vegetation) 

Portions which fall within CBA 
Optimal were along the rivers, 
within natural grassland areas, as 
well as patches of shrublands. In 
some areas the CBA has been 
transformed (agriculture, soil 
erosion and overgrazing). 

Wetland 55 ha 

Wetlands associated with the 
uMkhomazi River near the 
proposed Smithfield Dam site 
include seepages closely 
associated with the watercourse as 
well as areas where the side 
channels show characteristics of 
valley-bottom wetlands. Floodplain 
terraces also occur in association 
with the watercourse. These 
wetlands fall within an A (natural) 
PES category. 

Riparian Vegetation 135 ha 

Riparian vegetation has retained a 
relatively good overall PES within 
this area, although impacted by 
overgrazing, trampling and some 
encroachment of exotic vegetation.  
Functionality remains high, 
however. 

River 17 km - 
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The detailed biodiversity offsets and compensation planning process will include inter alia the 

following: 

• Review of the footprint lost or residual impacts (refer to Table 6 above) and determining the 

offset targets. 

• Develop a detailed plan: 

o Select recipient sites or biodiversity offset areas. 

o Develop detailed scope of work for each site/area - designs, specifications, drawings, budget 

estimates, cash-flows, etc. 

o Undertake EIAs or apply for exemption where required. 

o Apply for Water Use Licences where required. 

o Conditions for long-term management. 

o Sign agreement with landowner(s). 

 

10.8 Social Baseline Assessment 

A Relocation Action Plan (RAP) must be prepared to make suitable provision for the relocation of 

any dwellings and structures affected by the project and must include the restoration of livelihoods 

of the affected parties where possible.  The survey conducted during the EIA did not cover all 

affected homesteads, only 12 homesteads have been documented.  A Social Baseline Assessment 

is therefore requirement to inform the RAP. Some of these activities will include inter alia: 

• The number of households affected and occupation status e.g. contractual right to live on the 

property, tenancy agreement, number of persons in each house, utilities available and 

expenses, graves, etc.  

• A comprehensive inventory of all dwellings and buildings in the project area that affected 

(number of living rooms, total floor area, finishing, storage facilities, out buildings, crops and 

fruit trees, animals, etc.) 

• Land requirements e.g. production of maize and other food crops and provision of the loss of 

land when relocated, livestock grazing area. 

• Employment status and proximity to place of employment. 

• Access to social services such as medical facilities, school, public buildings, etc. 

• Water sources and pipelines for domestic and stock watering; and 

• Preferred relocation area, i.e. dwellings/buildings. 

 

11 ENVIRONMENTAL MANAGEMENT REQUIREMENTS 

A separate Environmental Awareness Plan has not been prepared for pre-construction activities as 

there will be a low number of specialists/teams required to access the footprint of the proposed 

development to undertake the field surveys, studies and investigations.  However, strict adherence 

to this pre-construction EMPr will be required at all times and will be contractually binding.  
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Management Objective: 

• To mitigate impacts to environmental features, landowners and existing infrastructure. 

 

Management Actions: 

• Air Quality Management 

o To minimise dust, the speed limit must be adhered to at all times. 

• Noise Management 

o To minimise disturbance to surrounding residents and landowners: 

▪ No amplified music is to be allowed from the use of radios and other devices. 

▪ Sufficient notice must be provided to the surrounding residents and landowners on any 

activity that may be a nuisance. 

• Water Management 

o Working in close proximity to, or in, surface water can pose a risk to the ecological integrity 

of these resources, potentially to the detriment of the users of water in the resources. It is 

therefore necessary to ensure that activities that could negatively impact on water resources 

and water users are effectively managed and controlled to minimise or prevent the same.  

o No hinderance to flow in natural drainage lines. 

o Pre-construction activities not to affect or interfere with downstream water users and 

ecology. 

• Fire Management 

o Uncontrollable fires pose risks to health, safety and the environment. No fires will be allowed.  

• Fauna and Flora Management 

o There are some critically endangered grasslands and functioning wetlands, and other 

sensitive environmental features. There is also the presence of red data and endangered 

fauna. 

o Ensure the protection of all animals including livestock. 

o Adhere to agreements made with landowners regarding animals, fences, gates, use of 

private roads, etc. 

o Have an emergency response procedure for dealing with snake bites, as venomous species 

may occur in the area. 

• Heritage Management 

o Care must be taken to avoid damage to, or destruction of, any heritage and cultural sites, 

graves and archaeological artefacts. 

 

• Social Management 

o The project will affect landowners and other interested and affected parties in the area. All 

interested and affected parties will need to be (i) kept updated on status of pre-construction 

activities (ii) given the opportunity to raise issues or request information.  
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o Establish and maintain communication with interested and affected parties.  

o Existing communication channels need to be duly respected and adhered to when engaging 

with the Traditional Authorities surrounding Smithfield Dam and associated infrastructure. 

o Continued liaison with authorities with regards to compliance with the EA and this EMPr. 

o Establish and maintain protocol to record and address complaints and issues and provide a 

single point of contact (suitably qualified person) through whom the interested and affected 

parties may register queries, issues or complaints. 

o Provide all information, especially technical findings in a language that is understandable to 

the general public. The dominant languages include English and Zulu. 

• Rehabilitation Management 

o All areas disturbed by pre-construction activities must be rehabilitated as soon as is 

practically possible. Backfilling of excavations must ensure placement of soil in the order it 

was removed, i.e.  subsoil is deposited first, followed by the topsoil and vegetation. Compact 

in suitable layer thickness to avoid subsistence or depressions and growth of vegetation.  

• General 

Some of the general requirements that must be adhered to include inter alia: 

o Ablution facilities: 

▪ Provide and maintain sufficient and suitable ablution facilities, where required e.g. 

portable toilets and ensure that these are removed once the pre-construction activities 

are complete.  

▪ Toilets may not be situated within 100 m of any water body or within the 1:100 year flood 

line, exceptions should, however, be allowed when the works are in the water body or in 

close proximity of the water body – in this instance mobile toilets may be situated at least 

50 m away from the water body.  

▪ All temporary / portable / mobile toilets shall be secured to the ground to prevent them 

from toppling over due to wind or any other cause and doors are to be kept closed at all 

times. 

▪ All windows and other ventilation openings of the toilets should be fitted with suitable 

screens to prevent flies and other unwanted flying insects from entering the neighbouring 

properties. 

▪ The entrances to the toilets will be adequately screened from public view.  

▪ Sanitary hygiene bins will be provided for female labour and staff.  

▪ Toilet paper shall be provided. 

▪ All ablutions facilities are to be cleaned/emptied on a regular basis, before they are full 

and contaminate the environment, and the disposal of waste is only at a licensed waste 

disposal facility.  

o Management of equipment: 

▪ Maintenance and cleaning/washing of equipment (which includes apparatus, machinery, 

and off-road vehicles) will be performed in such a manner so as to avoid any 

environmental contamination. 

▪ Use of drip trays, oil traps or other suitable measures.  
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▪ Refuelling (using dripless methods/equipment) or servicing within or close proximity of 

the natural water resources will not be permitted.  

o Waste management: 

▪ Littering is prohibited. 

▪ Oils spills must be prevented. For accidents/incidents relating to spills, cleaning must be 

immediate by bagging the contaminated soil and safe disposal thereof. 
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ANNEXURE A 

 

ENVIRONMENTAL AUTHORISATION –  

SMITHFIELD DAM & ASSOCIATED INFRASTRUCTURE (14/12/16/3/3/3/94) 
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ANNEXURE B 

 

AMENDED ENVIRONMENTAL AUTHORISATION – 

SMITHFIELD DAM AND ASSOCIATED INFRASTRUCTURE (14/12/16/3/3/3/94/AM2) 

 

 

 




















