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1.0 PROJECT INTRODUCTION 
Lanele Group (Pty) Ltd (Lanele) is a privately-owned South African company with a track record in the 

downstream oil, gas and energy sector. Lanele forms part of the Lanele Group of entities, which was founded 
in 2005 to focus on the energy and commodities sector. Using in-house expertise honed within the oil refining, 
gas, and coal to the petrochemical industry, the company has made in-roads into the downstream segment of 

the energy production value chain. Ventures have been within the biofuels sector, with a bio-refinery that will 
produce bio-ethanol and power. The company aims to become a fully integrated energy and commodities 

trading company. This includes interests throughout the energy value chain, comprised of crude oil, fuels, 

lubricants and power and extending to industry-related commodities such as steel, copper, and aluminium. 

Lanele is proposing to develop and operate a liquid fuel blending and storage terminal at Ambrose Park, in 

Bayhead, Durban to be known as the “Lanele Oil Terminal 1 (Lot 1)” project. The portion of land is approximately 

7 hectares (ha) and has been leased from Transnet Properties for 30 years. The first phase of the proposed 

Lanele Oil Terminal (Lot 1) project is funded by the Development Bank of Southern Africa (DBSA). 

The facility is intended for the receipt, storage, blending and issuing of refined products. It will import petrol, 
diesel and blending components via the port of Durban. The distribution of product will take place via the multi 

products pipeline (MPP), previously known as the new multi products pipeline to Gauteng and via road and/or 

rail, by Lanele and storage tenants at the facility. Lanele also has the intention of importing low sulphur fuel oil 

and supplying it to the port via the facility. 

2.0 PROJECT DEVELOPMENT 
Lanele commissioned engineering company, Thyssenkrupp Industrial Solutions South Africa (Pty) Ltd 

(Thyssenkrupp) to complete the pre-feasibility study and bankable feasibility study. Lanele now requires the 

necessary Environmental Authorisation (EA) undertaken though an Environmental Impact Assessment (EIA) 
before construction and operations may commence. Golder Associates Africa (Pty) Ltd (Golder), as 
Environmental Assessment Practitioner (EAP), has been commissioned to undertake the EIA process. The 

scope of the EIA only relates to the inside battery limits portion of the proposed Lanele Oil Terminal 1 (Lot 1) 
project. While some aspects of the outside battery limits portion of the project will be discussed, the outside 

areas of the proposed project do not form part of the scope of this EIA. 

The proposed Project will be developed in phases over the first few years to reach a total liquid fuels storage 

capacity of 225 000 m3. 

3.0 PROJECT DESCRIPTION 

3.1 Location 
The Lanele Oil Terminal 1 (Lot 1) project is located in Ambrose Park, in Bayhead, Durban (see Figure 1). The 
parcel of land is approximately 7 ha in extent, on a portion of the Kings Royal Flats No. 16576 and the remainder 

of ERF 10019. Ambrose Park is currently being proposed for tank farm development projects. The Lanele Oil 
Terminal 1 (Lot 1) project is located immediately north of the proposed NOOA Fuel Storage and Handling 

Terminal (NOOA Terminal). 
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Figure 1: Regional locality map 
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Figure 2: Layout of the proposed Lanele Oil Terminal 1 (Lot 1) project 
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3.2 Facility Details 
The operation of the proposed Lanele Oil Terminal 1 (Lot 1) project is primarily pipeline driven with limited gantry 

loading and, therefore, will be operated as follows: 

 Single shift operation 

 8-hour working day 

 5-day working week 

 21 working days per month 

 Ship receipts or pipeline injections after hours can be managed on an overtime basis with minimal staff 

The proposed facility will store mostly diesel 50 parts per million (ppm) as ultra-low sulphur diesel (ULSD), 

special diesel products and blends, unleaded petrol (ULP) 95 octane (ULP 95), high octane blend stock, low 
octane ULP, aviation grade turbine kerosene (JET A1), in addition to blending components such as reformate, 

naphtha, biofuels, marine gas oil (MGO) and marine fuel oil (MFO) 500 ppm according to the International 

Marine Organisation (IMO) 2020 specification (Figure 2). 

ULSD, ULP 95 and JET A1 will be received from Berths 6 and 9 (and also possibly Berth 2) in the Cutler 
Complex via common user infrastructure. The details of the receipt of low octane petrol, high octane blend stock 

and special diesel blend stock is based on the following assumptions: 

 Low octane product is received from a destination approximately 5000 m away via pipeline at a rate of 600 

m3/hr. Properties for calculation purposes have been assumed to be the same as ULP 95 

 High octane blend stock is assumed to be reformate. It is assumed to be received from Berth 2 at a rate 

of 800 m3/hr at maximum parcel size of 10 000 m3 

 Low octane product is blended with high octane blend stock in a ratio of 4:1 

 Diesel blend stock is received from a destination approximately 5000 m away via pipeline at a rate of 600 

m3/hr. Properties for calculation purposes have been assumed to be the same as ULSD 

ULSD, ULP 95 and JET A1 will be dispatched to Gauteng via the MPP. ULSD, ULP 95 and JET A1 will also be 
dispatched via road tankers. MGO will be received from Berth 2. MGO will be dispatched via pipeline to the 

storage within the port – located along side Berth 10. The facility will have the ability to: 

 Blend (in-line) low octane unleaded petrol with high octane blend stock (e.g. toluene or reformate) to create 

ULP 95 

 Blend (in-tank) ULSD with blend stock to create special diesel products 

 Add colorant (in-line) to imported ULP 95 

 Add conductivity additive (in-line) to imported ULSD product 
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4.0 SPECIALITY STUDY INTRODUCTION 
This surface water baseline and impact assessment study describes the catchment and project area in respect 

of surface water resources and hydrological data for the current situation, and the existing and potential impacts 

that may affect the surface water resources in the area.  

4.1 Methodology  
The methodology included an assessment of the study area using Google Earth and knowledge of water users 

in the area and water quality data from the Department of Water and Sanitation’s (DWS) Water Management 

System.  

In addition, Eco-Pulse Consulting undertook baseline water quality testing along the artificial stormwater canal 
at the Project site and to the east, with a focus on sampling and analysis for Total Petroleum Hydrocarbons 

(TPH). The water quality testing focussed on THP in light of the potential for existing hydrocarbon impacts due 

to industrial activity in the catchment at Bayhead and the potential for hydrocarbon contamination as a result of 

the storage and handling of liquid fuels at the proposed Lanele Oil Terminal 1 (Lot 1) project. 

5.0 POLICY LEGAL AND ADMINISTRATIVE FRAMEWORK 
The specialist study is undertaken in accordance with the following legal and administrative framework 

documents: 

 Environmental Impact Assessment Regulations of 2014 (published under Government Notice R982 of 

Government Gazette 38282 of 4 December 2014, as amended) 

 IFC World Bank Group documents: 

 Performance Standards on Environmental and Social Sustainability (2012) 

 General Environment Health and Safety Guidelines (2007) 

 EHS Guidelines for Ports, Harbours and Terminals (2007); 

 EHS Guidelines for Crude Oil and Petroleum Product Terminals (2007) 

 DBSA Environmental and Social Safeguards Standards (2018). 

 National Water Act (Act No. 36 of 1998), as amended 

6.0 BASELINE DATA  

6.1 Regional Setting 
The project site is located in the Pongola Umzimkulu Water Management Area (WMA), specifically quaternary 

catchment U60F (indicated by the red dot in the map below), which covers an area of 272 km2 of which the site 

is 0.07 km2 (0.026%). The catchment is highly developed. 
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Figure 3: Water Management Areas of South Africa 

6.2 Climate 
The climate of the area is classified as being within the Savanna Biome (Aw)(Köppen Climate Classification). 

This refers to a wet-dry tropical climate. Savannas have warm temperature year round, with two very different 
wet (summer) and dry seasons (winter). In the Durban area the climate is considered warm temperate, fully 

humid with hot summers.  

6.2.1 Temperature 

On average, the warmest month(s) are January and February and the coolest month is July. The average annual 
maximum temperature is 25.4°C, and the average annual minimum temperature is 16.5°C. Figure 4 illustrates 
the average annual maximum, minimum and average temperatures for the period 1985 to 2015 at Durban 

Airport (https://www.timeanddate.com/weather/south-africa/durban/climate). 
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Figure 4: Average annual maximum, minimum and average temperatures 

6.2.2 Rainfall and Evaporation 

Rainfall and evaporation data from Meteorological Station U6E003 were extracted from the DWS website Daily 

Rainfall Extraction Utility. The station is approximately 10km south of the project site at coordinates:  29°58'01"S 

30°56'59"E, at a similar elevation. Meta data for this weather station is presented in Table 1. 

Table 1: Rainfall station used for Lanele Project site 

Station Name Distance 
from Site 
(km) 

Rainfall Record Period No. of 
Years 

Missing 
Data (%) 

MAP 
(mm) 

From To 

U6E003 Durban Wo 10 01/09/1957 30/07/2010 53 0* 988 

*Note: for the period 29/05/1957 to 29/12/1967 the daily rainfall was not adequate 

Table 2 and Figure 5 shows the monthly rainfall and evaporation; and Figure 6 shows the daily rainfall for the 

U6E003 Durban Wo station.   

Table 2: Average monthly rainfall and evaporation for U3E001 meteorological station 

Month Monthly rainfall (mm) 
Monthly S-pan evaporation 
(mm) 

Oct 99 122.2 

Nov 110.9 133 

Dec 112.7  154.6 

Jan 130.2  160 

Feb 109.8 141 
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Month Monthly rainfall (mm) 
Monthly S-pan evaporation 
(mm) 

Mar 111.9 139.3 

Apr 80.2 106.7 

May 49.8 83.6 

Jun 29.2 68.2 

Jul 39.4 73.7 

Aug 46.9 91.1 

Sep 69.1 102.2 

Annual rainfall/ evaporation (mm) 988.4 1 356.4 

 

 

Figure 5: Average monthly rainfall and evaporation (mm) at Station U6E003 

 

 

 

 

 

 

 

 



July 2019 1791874-323955-4

 

 
 6

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Daily rainfall for U6E003 U3E001 Durban Wo station 

 

The monthly rainfall boxplot is illustrated in Figure 7. This shows the variation in the five number summary: 
minimum, 25%, mean, 75% and maximum values, between the months. The higher maximum rainfalls occur 
between October and March while there is limited rain between May and August. 

 

Figure 7: Monthly rainfall boxplot for U6E003 Durban Wo station 

 

Figure 8 shows the annual rainfall as well as the average rainfall for the U6E003 station.  
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Figure 8: Annual rainfall measured at for U6E003 Durban Wo station 

 

The mean annual rainfall for the station is 987 mm for the period 1957 to 2010. The lowest rainfall year was 

1959/ 60 with 638.2 mm and the highest rainfall year was 1983/84 with 1 533.1 mm. Considering the last 15 
years of data, the lowest rainfall year was 2004/ 05 with 648 mm and the highest rainfall year was 1999/00 with 

1 396 mm.  

The 5, 50 and 95 percentiles of the annual rainfall totals for the rainfall station are presented in Table 3. Figure 

9 shows the probability of exceedance of the annual rainfall totals measured at the U6E003 Durban station. 

Table 3: 5, 50 and 95 percentiles of the annual rainfall totals 

Station number Station name 5th percentile 50th percentile 95th percentile 

U6E003 Durban Wo 654 983 1 383 

 

Table 3 shows that for the U6E003 station there was: 

 Less than 654 mm/annum rainfall for 5 % of the time; 

 Less than 983 mm/annum rainfall for 50 % of the time; and  

 Less than 1 383 mm/annum rainfall for 95 % of the time. 

Figure 9 shows the probability distribution of the annual rainfall. 
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Figure 9: Annual rainfall probability curve for the U6E003 Durban Meteorological station 

 

The data indicate that there were 15 events where rainfall was > 100 mm/d, and 127 events where >50 mm/d 

was experienced.  

The 24-hour rainfall depths for the 1 in 2, 1 in 10, 1 in 20, 1 in 50, 1 in 100 and 1 in 200 recurrence intervals at 

the station were calculated from the data available. In order to determine the likely magnitude of storm events, 

a statistical approach, using the Reg Flood program (Alexander, van Aswegen, & Hansford, 2003) was applied, 
to the available recorded daily rainfall depths. The maximum 24 hour rainfall depth for each year was analysed. 

This method statistically analyses the maximum daily rainfall depths for each year to determine the different 

recurrence interval daily rainfall depths.  

Table 4: 24 hour rainfall depths for different recurrence intervals in mm/d 

Recurrence interval (years) 1 in 2 1 in 10 1 in 20 1 in 50 1 in 100 1 in 200 

24 hour rainfall depth (mm) 85 152 181 220 252 285 

 

6.2.3 Climate Change 

The primary cause of climate change is the burning of fossil fuels, such as oil and coal, which emit greenhouse 
gases into the atmosphere—primarily carbon dioxide. Other human activities, such as agriculture and 

deforestation, also contribute to the proliferation of greenhouse gases that cause climate change.  

Figure 10 shows the minimum, average and maximum temperatures for Durban for the period 2009 to 2018. It 

indicates that while the maximum temperatures do not appear to have changed much over the period, showing 

a slight decrease over time, the minimum temperatures have increased over this period 

(https://www.worldweatheronline.com/' title='Historical average weather). 
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Figure 10: Min, max and average temperatures for the period 2009 to 2018 ('https://www.worldweatheronline.com/' 
title='Historical average weather) 

 

The City of Durban is involved in the Rockefeller Foundation 100 Resilient Cities Centennial Challenge 

(100RCCC) which is being led by the Environmental Planning and Climate Protection Department. 

6.2.4 Topography 

The site is narrow, approximately 680 m long and 160 m wide as illustrated in Figure 11. The topography of the 
length of the site varies from 7 metres above mean sea level (mamsl) on the northern side, to 3 mamsl at the 
stormwater channel, approximately 110m into the site, and then remaining between 5 and 8 mamsl, with the 

most southern side being at 4 mamsl. The western side of the site is slightly higher than the eastern side, with 

a drop of about 0.7m across the site, so that current water flow would be from west to east.  

6.3 Water Users  
The proposed project site is located within the Durban harbour precinct (Bayhead), which is dominated by 
industrial built infrastructure and facilities associated with port operations, at the outlet of quaternary catchment 

U60F. The larger catchment area is highly developed with water users in the catchment being formal and 

informal residential, and industrial, and a small portion being natural (North Park Nature Reserve). The biggest 

water use that would be impacted by the development would the aquatic ecosystem.  
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6.4 Hydrological Description 
6.4.1 Catchment Description 

Quaternary catchment U60F of the Pongola Umzimkulu WMA has two main rivers draining to Durban Harbour. 
The Umbilo River flows south east towards Durban harbour and the Mhlatuzana River flows east towards 

Durban Harbour, with their confluence being ~ 750m upstream of Durban Harbour ~ 570m south of the site. 
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Figure 11: Surface water resources in the vicinity of the project site 
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6.4.2 Local Hydrology 

Other than two stormwater channels there are no water resources on the site. Water on the site would flow from 
west to east across the site. There is a concrete stormwater channel on the northern side of the site and 

approximately mid-way across the site, flowing west to east and passing under the railway line on the eastern 

side of the site into the stormwater channel draining into the harbour. 

 



July 2019 1791874-323955-4

 

 
 13

 

 

 

Figure 12: Position and direction of flow of existing stormwater channels on and around the site 
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6.4.3 Water Quality 

1.1.1.1 Umbilo and Umhlatuzana Rivers 

Water quality in the project area was not available, however limited water quality data for two DWS points on 
the two rivers upstream of the site, were available. The data were sourced from the Water Management 

Systems. 

 Point 194984 on the Umbilo River approximately 10 kilometres upstream of the confluence (December 

2015 to January 2017); and 

 Point 195013 on the Umhlatazana River approximately 6 kilometres upstream of the confluence (August 

2015 to January 2017).  

Data is captured in Table 5 and illustrated in Figure 13 to give some baseline for the current situation in the 

area.  

The data indicate that the main upstream impacts are related to the urban run-off (including from formal and 
informal residential areas), wastewater treatment works discharges and run-off from industrial areas, indicated 

by elevated orthophosphate, nitrate, and TDS.  

Inorganic phosphorus concentrations of less than 0.005 mg/L are considered to be sufficiently low to reduce the 

likelihood of algal and other plant growth, so in this case the concentrations are very high and algal growth may 

be encouraged.  

The pH values recorded are within the limits of 7.3 to 8.2 for coastal marine environment, however, show an 

increasing trend over time.  

Table 5: Water quality data for upstream sites 

ID Date EC (mS/m) 
TDS 
(calculated)* 

Nitrate as N pH 
Ortho-
phosphate 
as P 

194984 

Dec-15 47.9 311.4 7.6 7.6 2.6 

Jan-16 30.8 200.2 3 7.6 0.8 

Feb-16 32.2 209.3 4 7.5 1.1 

Mar-16 58.6 380.9 9.5 7.8 2.3 

Apr-16 59 383.5 9.8 7.8 2.8 

Sep-16 49 318.5 2 7.6 1.1 

Oct-16 53.9 350.4 4.1 7.8 1.9 

Dec-16 55.2 358.8 2.8 7.9 1.5 

Jan-17 88.9 577.9 3.3 7.8 2.8 

195013 
Aug-15 49.1 319.2 6.4 7.6 0.5 

Nov-16 40.5 263.3 3.9 7.8 0.2 
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ID Date EC (mS/m) 
TDS 
(calculated)* 

Nitrate as N pH 
Ortho-
phosphate 
as P 

Dec-16 45.4 295.1 3.6 7.7 0.3 

Jan-17 47.5 308.8 2.2 8.1 0.3 

*TDS (mg/L) ~ EC (mS/m) x 6.5 (DWAF, 1996) 

 

What the data does not show is the potential metals and hydrocarbon contamination from the industrial areas, 

which would impact on the aquatic ecosystems.  
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Figure 13: Water quality data for upstream monitoring sites (Source: DWS, WMS)



July 2019 1791874-323955-4

 

 
 17

 

1.1.1.2 Artificial Stormwater Canals 

Eco-Pulse Consulting undertook baseline water quality testing along the artificial stormwater canal at the Project 
site and to the east, with a focus on sampling and analysis for TPH. The water quality testing focussed on THP 

in light of the potential for existing hydrocarbon impacts due to industrial activity in the catchment at Bayhead 
and the potential for hydrocarbon contamination as a result of the storage and handling of liquid fuels at the 

proposed Lanele Oil Terminal 1 (Lot 1) project. 

TPH is a term used to describe a large family of chemical compounds that originate from crude oil1. TPH 
chemicals consist largely of hydrogen and carbon with common TPH’s containing products of mineral oils and 

most petroleum and gasoline substances. TPH are typically divided into three broad groups based on the carbon 

atom range of the petroleum products. The broad TPH groups and their carbon atom ranges are as follows: 

 Gasoline Range Organics (C6 to C10) 

 Diesel Range Organics (C10 to C28) 

 Oil Range Organics (C28 to C40) 

The vast number of chemical compounds in the TPH family makes it impractical to measure each one 
separately. It is however useful to measure total Gasoline, Diesel and Oil Range Organics, which can be 

combined to determine the TPH in a water sample. 

TPH typically enter the environment through leaks and spills with some TPH factions being known to float on 

water surfaces, where they form ‘surface films’, while others sink and enter bed and bank sediments. The 

negative effects of accumulated TPH on aquatic fauna and flora are well researched with TPH spills and leaks 

being a recognised international concern for wetlands, rivers, estuaries and the ocean. 

Collected samples were analysed for TPH, including the Gasoline, Diesel and Oil Range Organics. Water 
samples were collected at two locations along the artificial canal that runs through the proposed development 

site. One sample was gathered upstream of the development site (‘control’ Sample Site 1) with a second sample 

collected downstream of the Project site (Sample Site 2). The location of these sample points is shown spatially 

in Figure 14.  

All samples were analysed for TPH at a SANA-accredited water quality testing laboratory. In summary, the 

results are as follows (Table 6): 

 Gasoline Range Organics levels were <10 μg/ℓ and 21 μg/ℓ at Sample Sites 1 and 2, respectively 

 Diesel Range Organics were higher at Sample Site 1 (450 μg/ℓ) than at Sample Site 2, where the they 

were below the minimum detectable limits (<382 μg/ℓ) 

 TPH levels were only marginally higher at Sample Site 1 (control site, 842 μg/ℓ) compared to those 

recorded at Sample Site 2 (785 μg/ℓ) 

Table 6: Summary of THP results for Sample Sites 1 and 2 (Eco-Pulse, 2019) 

Parameter Units Sample Site 1 Sample Site 2 

Gasoline Range Organics (C6-C10) μg/ℓ <10 21 

Diesel range Organics (C10-C28) μg/ℓ 450 <382 

                                                     
1 Information obtained online at: https://www.atsdr.cdc.gov/toxfaqs/tfacts123.pdf) 
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Parameter Units Sample Site 1 Sample Site 2 

Oil Range Organics (C28-C40) μg/ℓ <382 <382 

Total Petroleum Hydrocarbons (C6-C40) μg/ℓ 842 785 

 

The South African Water Quality Guidelines (DWAF, 1996) provide national guidelines and thresholds of 

concern for various water quality determinants. The guidelines do not presently contain specific reference to 
chronic or acute effects to exposure to TPH or information on limits, nor do the guidelines provide target water 

quality range(s) for TPH. 

However, based on basic information on typical environmental TPH limits for acceptable water quality from 
reputable sources such as the United States of America: Environmental Protection Agency as well as other 

international authorities, background TPH levels at Sample Sites 1 and 2 are below the general threshold of 

potential concern. 
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Figure 14: Location of surface water sampling points 
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7.0 ENVIRONMENTAL IMPACT ASSESSMENT 
The impact assessment was undertaken using a matrix selection process, the most commonly used 

methodology, for determining the significance of potential environmental impacts/risks. This methodology 
incorporates two aspects for assessing the potential significance of impacts, namely occurrence and severity, 

which are further sub-divided as follows (Table 7)  

Table 7: Impact assessment factors  

Occurrence  Severity  

Probability of occurrence Duration of occurrence Scale/extent of impact Magnitude of impact 

 

To assess these factors for each impact, the following four ranking scales are used (Table 8): 

Table 8: Impact assessment scoring methodology 

Value Description 

Magnitude 

10  Very high/unknown 

8 High 

6 Moderate 

4 Low 

2 Minor 

Duration 

5 Permanent (Impact continues post-closure) 

4 Long term (Impact ceases after decommissioning and closure) 

3 Medium-term (Impact ceases after the operational phase) 

2 Short-term (Impact ceases after the construction phase) 

1 Immediate 

Scale 

5 International 

4 National 

3 Regional 

2 Local 
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Value Description 

1 Site Only 

0 None 

Probability  

5 Definite/Unknown (impact will definitely occur) 

4 Highly Probable (most likely, 60% to 90% chance) 

3 Medium Probability (40% to 60% chance) 

2 Low Probability (5% to 40% chance) 

1 Improbable (less than 5% chance) 

0 None 

 

Significance Points= (Magnitude + Duration + Scale) x Probability. 

 

Table 9: Significance of impact based on point allocation 

Points Significance Description 

SP>60 High 
environmental 
significance 

An impact which could influence the decision about whether or not to 
proceed with the project regardless of any possible mitigation. 

SP 30 - 60 Moderate 
environmental 

significance 

An impact or benefit which is sufficiently important to require management, 
and which could have an influence on the decision unless it is mitigated. 

SP<30 Low 

environmental 
significance 

Impacts with little real effect and which will not have an influence on or 

require modification of the project design. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

 

For the methodology outlined above, the following definitions were used: 

 Magnitude is a measure of the degree of change in a measurement or analysis (e.g., the area of 
pasture, or the concentration of a metal in water compared to the water quality guideline value for the 

metal), and is classified as none/negligible, low, moderate or high 

 Scale/Geographic extent refers to the area that could be affected by the impact and is classified as site, 

local, regional, national, or international 
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 Duration refers to the length of time over which an environmental impact may occur: i.e. 

immediate/transient, short-term, medium term, long-term, or permanent 

Probability of occurrence is a description of the probability of the impact actually occurring as improbable (less 

than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60% chance), highly probable 

(most likely, 60% to 90% chance) or definite (impact will definitely occur). 

7.1 Project Phases 
The environmental impacts of the project were assessed for the: 

 Pre-construction phase 

 Construction phase 

 Operational phase 

 Closure and rehabilitation phase 

7.2 Detailed Description of Potential Impacts during all Phases of the 
Proposed Project 

Due to its proximity, the potential issues arising from the project site on the surface water systems are: 

1) Contaminated stormwater run-off from plant area 

2) Changes in topography and drainage 

3) Increased run-off due to increase in paved areas 

7.2.1 Contaminated Run-off from Plant Area 

Impact Characterisation 

Soil and water resources may be contaminated by hydrocarbons and metal contaminated run-off from plant 

area due to:  

 Vegetation clearing may lead to erosion of soil and increased sediment to Durban harbour;  

 Leaks and spills of fuel (e.g. petrol, diesel) and lubricants from construction vehicles and other 

machinery and equipment; and  

 Spillages of chemicals from poorly sealed storage units or containers; and  

 Overflow from contaminated storage ponds (oily water pits) within the plant area. 

The contaminated run-off would directly impact the aquatic ecosystems. It is unlikely that the contaminated 
water would impact any other water users, due to the proximity to the harbour. The consequences of 

contamination may include death of fish species and potentially other marine life. 

Impact in Relation to Proposed Project 

Through the correct implementation of on-site operating procedures, including those related to vehicle and 
machinery maintenance, waste disposal and storage, and chemical and fuel storage throughout all phases of 
the proposed project, and ensuring the any contaminated stormwater is adequately contained and tested prior 

to being released to the stormwater system as per specific design and operational specifications that will be put 

in place, this impact can be effectively managed. It is therefore rated with a post mitigation impact significance 

of low. 
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7.2.2 Changes in Topography and Drainage 

Impact Characterisation 

1. Changes in topography and drainage may lead to the reduction of flow to the water resources due to 
construction and bunded areas, so that water from the current site no longer flows to the stormwater 

channel flowing east of the site to Durban harbour.  

2. Changes in the site area from natural vegetation to paved area will increase run-off. The percentage 

of run-off entering the stormwater channels would need to be quantified to determine if the peaks 

storm flows can be accommodated by current culvert sizes. 

Impact in Relation to Proposed Project 

Considering that the project site covers only 0.07 km2 of the 272 km2 of quaternary catchment U60F and 

considering its locality within a highly developed industrial area, close to the harbour, it is highly unlikely that the 

changes in topography will impact on the volume of water entering Durban harbour. It is noted that a stormwater 
management plan will be put in place to adequately separate clean and dirty storm water and that clean water 

will be diverted to the stormwater channel east of the site into Durban harbour. This impact can be effectively 

managed and is therefore rated with a post mitigation impact significance of low. 

While it is noted that a stormwater management plan will be put in place to adequately separate clean and dirty 

storm water and that clean water will be diverted to the stormwater channel east of the site into Durban harbour. 
The culvert would need to be assessed to ensure that it is adequate to cope with increased stormwater from 

the site so that no flooding of the railway line and road will occur. This impact can be effectively managed and 

is therefore rated with a post mitigation impact significance of low. 

Management by stormwater management plan and appropriately design channels and culverts as determined. 

7.3 Impact Assessment Summary 
The predicted environmental impacts resulting from the proposed project activities are listed in Table 10 along 

with their significance ratings before and after mitigation. 
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Table 10: Rating of impacts before and after mitigation 

Activity 
Potential 
Impact 
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Construction Phase 

Vegetation 
clearing, and 
earth works 
during site 
preparation  

Erosion and 
increased 
sedimentation 

Durban 
Harbour 

4 2 2 4 32 Moderate 2 2 2 3 18 Low 

Use of 
construction 
vehicles and 
machinery and 
storage of 
hazardous 
construction 
substances and 
materials 
 

Chemical 
leaks/spills 
causing 
contamination 
of soil and 
water 
resources  

Durban 
Harbour 

8 2 2 4 48 Moderate 6 2 2 2 20 Low 

Operational Phase  

Use of vehicles 
and machinery  

Chemical 
leaks/spills 
causing 
contamination 
of soil and 
water 
resources  

Durban 
Harbour 

8 3 2 4 52 Moderate 6 3 2 2 22 Low 

Storage of 
hazardous 
substances and 
materials 

Overflow from 
contaminated 
storage facilities 

Changes to 
topography 

Decreased 
flows to 
Durban 
harbour 

Durban 
Harbour 

2 5 2 1 9 Low 2 5 2 1 9 Low 

Increased 
flow from 
hardened 
surfaces 

Railway 
line/ road 

4 5 2 2 22 Low 2 5 2 1 9 Low 

Closure Phase 

Use of vehicles 
and machinery 
for 
decommissioning 

Chemical 
leaks/spills 
causing 
contamination 
of soil and 
water 
resources  

Durban 
Harbour 

8 4 2 3 42 Moderate 4 2 2 2 16 Low 
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Activity 
Potential 
Impact 

Aspects 
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Removal of 
stored hazardous 
substances and 
materials 

Chemical 
leaks/spills 
causing 
contamination 
of soil and 
water 
resources 

Durban 
Harbour 

8 3 2 4 52 Moderate 4 2 2 2 16 Low 

Decommissioning 
of hard surfaces - 
cleared areas 

Erosion and 
increased 
sedimentation 

Durban 
Harbour 

4 3 2 4 36 Moderate 2 3 2 3 21 Low 

 

8.0 ENVIRONMENTAL MANAGEMENT PROGRAMME: SURFACE 
WATER 

This Environmental Management Programme (EMPr) addresses the management of potential environmental 

impacts related to the proposed project and should be used for managing, mitigating, and monitoring of the 

environmental impacts associated with construction, operational and rehabilitation phases of the site.  

8.1 Objectives 
The objectives for the surface water component should include: 

 Managing the cleared areas to limit sedimentation to Durban Harbour 

 Maintaining vehicles and machinery to limit contaminated run-off from the site during all the phases of the 

project 

 Managing the contaminated storage tanks and bunded areas to limit the volume of contaminated run-off 

to Durban Harbour 

 Designing and maintaining the stormwater system to separate clean and dirty water and to prevent flooding 

8.2 Environmental Management and Mitigation Measures Identified  
A summary of mitigation measures for each of the potential impacts identified are described in Table 11 of 

Section 8.4. These include consideration of the following aspects:  

 For negative impacts (either/or): 

 Avoid 

 Minimize 

 Rehabilitate/Repair 

 Compensate 

 For positive impacts: 

 Enhance 
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8.3 Potential Cumulative Impacts Identified 
The current situation is that the catchment is already highly developed with water resources bearing the brunt 

of urban (formal and informal) and industrial contamination. Several further developments are currently planned 
for undeveloped sites in the harbour precinct, including this project (Lanele Oil Terminal 1 project), the NOOA 
tank farm development (immediately south and adjacent to the site) and other similar projects. Considering the 

existing impacts to the catchments, the additional cumulative impact of contamination (hydrocarbons, metals 
and sediments) to surface water resources in the area by the proposed developments, is likely to only marginally 

adversely affect the surface water resources as long as good management practice is maintained. 

8.4 Potential Impacts to be mitigated in their respective phases 
The following potential impacts will be mitigated. 

Construction phase  

 Vegetation clearing, and earth works during site preparation to avoid and/ or minimize erosion and 

increased sedimentation 

 Use of construction vehicles and machinery to avoid and/ or minimize chemical leaks/ spills that may cause 

contamination of soil and water resources 

 Storage of hazardous construction substances and materials in a manner that will avoid and/ or minimize 

chemical leaks /spills causing contamination of soil and water resources 

Operational Phase  

 Use of vehicles and machinery to avoid and/ or minimize, chemical leaks/ spills causing contamination of 

soil and water resource 

 Storage of hazardous substances and materials to avoid and/ or minimize chemical leaks/ spills causing 

contamination of soil and water resources 

 Overflow from contaminated storage facilities to avoid and/ or minimize increased contaminated run-off 

 Changes to topography to avoid and/ or minimize decreased flows to Durban Harbour 

Closure Phase 

 Use of vehicles and machinery for decommissioning to avoid and/ or minimize chemical leaks/spills 

causing contamination of soil and water resources 

 Removal of stored hazardous substances and materials to avoid and/ or minimize chemical leaks/spills 

causing contamination of soil and water resources 

 Decommissioning of hard surfaces - cleared areas to avoid and/ or minimize erosion and increased 

sedimentation 

8.5 Summary of Mitigation and Management measures for the 
Construction, Operational, Decommissioning and Closure Phase 
Impacts 

Table 11 summarizes the proposed mitigation for impacts to surface water. 
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Table 11: Proposed mitigation for surface water impacts identified 

Activity Potential Impact Negative impacts Positive 

Construction Phase Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

Vegetation clearing, 
and earth works 
during site 
preparation  

Erosion and 
increased 
sedimentation 

- Limit area cleared and 
ensure drainage is not 
to the stormwater 
channel -include 
sedimentation ponds 
during construction if 
water must drain to the 
channel 

Vegetate areas where 
no concrete structures 
are built to allow 
stormwater infiltration 

- - 

Use of construction 
vehicles and 
machinery 

Chemical leaks/spills 
causing 
contamination of soil 
and water resources  

Maintain vehicles and 
equipment  

Store only necessary 
chemicals on site and 
within well contained 
areas and as per 
supplier specifications 

Ensure spills are 
cleared immediately 
and contaminated soils 
disposed of as per 
relevant legislation  

- - 

Storage of 
hazardous 
construction 
substances and 
materials  

Chemical leaks/spills 
causing 
contamination of soil 
and water resources  

- Store only necessary 
chemicals on site and 
within well contained 
areas and as per 
supplier specifications;  

Ensure spills are 
cleared immediately 
and contaminated soils 
disposed of as per 
relevant legislation 

- - 

Operational Phase Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

Use of vehicles and 
machinery  

Chemical leaks/spills 
causing 
contamination of soil 
and water resources  

Maintain vehicles and 
equipment  

Store only necessary 
chemicals on site and 
within well contained 
areas and as per 
supplier specifications; 
ensure all storage is 
within a bunded area 

Ensure spills are 
cleared immediately 
and contaminated soils 
disposed of as per 
relevant legislation  

- - 

Storage of 
hazardous 
substances and 
materials 

Chemical leaks/spills 
causing 
contamination of soil 
and water resources  

- Store only necessary 
chemicals on site and 
within well contained 
areas and as per 
supplier specifications; 

Ensure spills are 
cleared immediately 
and contaminated soils 
disposed of as per 
relevant legislation 

- - 
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Activity Potential Impact Negative impacts Positive 

ensure all storage is 
within a bunded area 

Overflow from 
contaminated 
storage facilities 

Increased 
contaminated run-off 

Maintain and operate 
ponds and conveyor 
systems as per 
approved designs 
ensuring that clean 
water does not enter 
the contaminated 
stormwater system 

Ensure levels are kept 
low, by pumping and 
treating as necessary; 
clean conveyor 
systems as needed;  

Ensure spills are 
cleared immediately 
and contaminated soils 
disposed of as per 
relevant legislation;  

- - 

Changes to 
topography 

Decreased flows to 
Durban harbour 

- Ensure clean and dirty 
water systems are 
separated so that 
maximum clean run-off 
is maintained and as 
much clean flow as 
possible reaches 
Durban harbour. 

- - - 

Closure Phase Avoid Minimize Rehabilitate/ Repair Compensate Enhance 

Use of vehicles and 
machinery for 
decommissioning 

Chemical leaks/spills 
causing 
contamination of soil 
and water resources  

Maintain vehicles and 
equipment 

Store only necessary 
chemicals on site and 
within well contained 
areas and as per 
supplier specifications;  

Vegetate areas where 
no concrete structures 
are built to allow 
stormwater infiltration 

- - 

Removal of stored 
hazardous 
substances and 
materials 

Chemical leaks/spills 
causing 
contamination of soil 
and water resources 

- Ensure hazardous 
substances and 
materials are disposed 
of as per relevant 
legislation 

Ensure contaminated 
soils and material are 
disposed of as per 
relevant legislation 

- - 

Decommissioning of 
hard surfaces - 
cleared areas 

Erosion and 
increased 
sedimentation 

- Ensure contaminated 
soils and material are 
disposed of as per 
relevant legislation 

Vegetate areas cleared 
as soon as possible 
and ensure drainage is 
to the stormwater 
channel;  

- Vegetate with 
indigenous plants 
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8.6 Recommended Monitoring Framework 
For the surface water component, monitoring of the operation of the stormwater system to ensure conveyor 

systems are adequately designed and operated is important. Table 12 sets out the proposed monitoring 

framework that includes: 

 Monitoring of impact management actions 

 Monitoring and reporting frequency 

 Responsible persons 

 Time period for implementing impact management actions 

 Mechanisms for monitoring compliance 

Table 12: Proposed monitoring actions for the surface water component 

Source Activity Impacts requiring 

monitoring 
programmes 

Functional 

requirements for 
monitoring 

Roles and 

responsibilities 
(for the execution 

of the monitoring 
programme) 

Monitoring and 

reporting 
frequency and 

time periods for 
implementing 
impact 

management 

actions 

Earth works and 
vegetation clearing 
during construction 

and 

decommissioning 

Erosion 
(sedimentation) 
and surface water 

contamination 

Assess area for 
erosion and 
spillages;  

 

Environmental 
Manager with 
relevant 

construction 

company 

Weekly or daily 
during high rainfall 
periods until 

construction and 

decommissioning 
are complete 

Use and storage of 
chemicals  

Contamination 
(leaks/ spills/ 

overflows) from 

storage areas 

Maintain storage 
areas;  

Clean and dispose 

in accordance with 
legislation;  

Environmental 
Manager in 

collaboration with 

chemical suppliers 
(if necessary) 

Daily inspection to 
ensure no leaks 

are visible;  

Clean-up in the 
event of spills 

Operations Contamination to 
the stormwater 

management 
system 

Monitor and 
maintain 

stormwater 
containment 
systems;  

Clean and dispose 
in accordance with 

legislation. 

Take samples as 
necessary if 
stormwater is to be 

discharged and 
analyse for 

Environmental 
Manager and 

relevant engineers 

Weekly or daily 
inspection during 

high rainfall 
periods 
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Source Activity Impacts requiring 
monitoring 
programmes 

Functional 
requirements for 
monitoring 

Roles and 
responsibilities 
(for the execution 

of the monitoring 
programme) 

Monitoring and 
reporting 
frequency and 

time periods for 
implementing 
impact 

management 
actions 

hydrocarbons and 
metals to assess 
level of 

contamination;  
Collaborate with 

industries in the 

area to monitor the 
river downstream 
of the confluence, 

upstream of the 

discharge to 
Durban Harbour. 

 

9.0 DATA GAPS AND ASSESSMENT SHORTCOMINGS 
There was no data relating to the current water quality in and around the site, specifically at the point 
downstream of the confluence of the Umbilo and Umhlatazana rivers. No metal and hydrocarbon monitoring 

data were available to assess upstream baseline in order to determine future impact. 

10.0 CONCLUSION 
The catchment in which the site is located is highly developed with considerable existing impacts from the urban 
(formal and informal) and industrial areas, to the two main rivers, the Umbilo and Umhlatazana. The site is in 

the Durban Harbour precinct which itself, is highly developed. The only water users at this point would be the 

aquatic ecosystems. 

The main impacts from the site would be contaminated run-off including sediments (mostly during construction 

and decommissioning), hydrocarbons and metals, amongst other potential contaminants. 

Mitigation would therefore need to include adequate design, operation and maintenance of the stormwater 

system and responsible storage of chemicals in well-designed bunded areas. 

Impacts to the already highly impacted surface water resource is likely to be low. 

11.0 SPECIALISTS 
This Surface Water Impact Assessment was prepared by Lee Boyd, and the report reviewed by Priya Moodley, 

of Golder. The details of the specialist’ qualifications and experience are provided in  

Table 13 below: 
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Table 13: Qualifications and experience of the specialists 

Role Name Qualifications and Experience 

Water 
Resource 

Scientist 

Lee Boyd  MSc. Water Utilisation, University of Pretoria, 1994 

 BSc. Honours, University of the Witwatersrand 

Johannesburg, 1990 

 BSc. Biological Sciences, University of the Witwatersrand 

Johannesburg, 1987 

 Lee has over 15 years’ experience in water quality 
management with particular emphasis on wastewater related 

issues and nutrient management 

Senior 

Scientist 

Priya Moodley  MSc Water and Environmental Management, University of 

Durban Westville, Durban, 1998 

 BSc (Hons Microbiology), University of Durban Westville, 

Durban, 1996 

 Priya has over 20 years’ experience in water quality 

management, catchment management, water resource 

protection and integrated water resource management 

 

Neither Golder nor the specialists that prepared this report has any vested interest in the proposed Lanele Oil 
Terminal 1 (Lot 1) project other than fair remuneration for professional services rendered. The findings 

presented in this specialist report are those of the specialists, without influence from any other parties. 

12.0 REFERENCES 
Alexander, W. R. J., van Aswegen, F. & Hansford, J. R., 2003. UPFlood - Flood Analysis Programs. Version 
4.0.0. Pretoria: University of Pretoria. 

Department of Water Affairs, 2008. Hydrological Services - Surface Water (Data, Dams, Floods and Flows). 
[Online]; Available at: http://www.dwaf.gov.za/hydrology/ [Accessed 18 December 2018]. 

World Weather Online available at: https://www.worldweatheronline.com/' title='Historical average weather 
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APPENDIX A 

Specialist CVs 
 

 

 



 
 1 

Resumé LEE ANN BOYD 

 

Education 

BSc. Biological Sciences, 
University of the 
Witwatersrand 
Johannesburg, 1987 

BSc. Honours, University of 
the Witwatersrand 
Johannesburg, 1990 

MSc. Water Utilisation, 
University of Pretoria, 1994 

Languages 

Afrikaans – Fluent 

English – Fluent 
 

Golder Associates Africa (Pty.) Ltd. – Johannesburg 

Water Resource Scientist, Water Division 
Lee Boyd is a Water Resource Scientist in the Surface Water Team, Mine Water 
Division of Golder Associates Africa (Pty) Ltd. Lee gained her professional 
experience in the field of water quality management with particular emphasis on 
wastewater related issues and nutrient management. Lee has also been the 
project manager on several catchment management projects including the 
development of an Integrated Water Quality Management Plan for the Olifants 
Water Management Area and the development of a Catchment Management 
Strategy for the Breede-Gouritz Water Management Area. She has worked 
closely with stakeholders from various sectors in these catchment studies.  She 
is a Water Institute of Southern Africa (WISA) fellow, was on the WISA Board 
and WISA Water Scientists Committee for several years. 

 

Employment History 

Department: Water Affairs and Forestry – Pretoria, South Africa 
Deputy Director, Resource Protection and Waste: Local Government and Water 
Service Institutions (2005 to 2006) 

Overall planning, quality control, and oversight to ensure consistency with the 
issuing and review of Water Use Authorisations, including co-operative 
authorisations with DEAT and DME (marine outfall, waste disposal, EMPR), and 
the implementation of Interventions for non-compliance and the development and 
consistent implementation and review of Policy and Regulatory Instruments. 
 

Department: Water Affairs and Forestry – Pretoria, South Africa 
Assistant Director, Water Quality Management, Urban development and 
Agriculture  (1998 to 2005) 

Development of policy, strategies, procedures and guidelines to ensure 
compliance to the relevant legislation as contained in the relevant sections of the 
National Water Act.  
 

Cydna Laboratories (Jhb City Council) – Johannesburg, South Africa 
Registered Scientist  (1996 to 1998) 

The post included water pollution control issues including research as required, 
eg disinfection studies, gas works remediation studies, odour studies. 
 

Northern Works STW (Jhb City Council) – Johannesburg, South Africa 
Registered Scientist  (1993 to 1996) 

The post included routine laboratory analysis, development of new analytical 
techniques, research activities with respect to plant optimisation for the biological 
nutrient removal process 
 

Cydna Laboratories (Jhb City Council) – Johannesburg, South Africa 
Registered Scientist (1988 to 1992) 

This was the first position held after completing studies and involved research 



 
 2 

Resumé LEE ANN BOYD 

projects on viruses in sewage, anaerobic digestion, leachate studies, biological 
phosphate removal studies and routine lab work. 
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Resumé LEE ANN BOYD 

 

PROJECT EXPERIENCE – WATER RESOURCES 

Golder Associates 
Africa 

Gauteng, South Africa 

Involved in the deve;opment of a decision support tool for risk based Water 
Quality Guidelines for Domestic Use 

Golder Associates 
Africa 

Mpumalanga/ Limpopo, 
South Africa 

Development of an Integrated Water Quality Management Plan for the Olifants 
Water Management Area 

Golder Associates 
Africa 

Western Cape, South 
Africa 

Development of a Catchment Management Strategy for the Breede-Gouritz 
Water Managemernt Area 

Golder Associates 
Africa 

Gauteng/North 
West/Mpumalanga, 

South Africa 

Involvement of the test implementation of the Waste Discharge Charge System 
in the Upper Olifants and Upper Vaal catchments 

Golder Associates 
Africa 

Gauteng/NorthWest/Lim
popo, South Africa 

Classification of significant water resources in the Crocodile (West)/Marico WMA 
and the Mokolo and Matlabas catchments of the Limpopo WMA. 

Golder Associates 
Africa 

Gauteng and Free State, 
South Africa 

Development of Resource Quality Objectives for the Middle Vaal 

Golder Associates 
Africa 

Mpumalanga, South 
Africa 

Update on the water resources requirements in the Highveld coalfields 

Golder Associates 
Africa 

Gauteng, South Africa 

A water resources, water supply and water requirements assessment of the 
Highveld Coalfields area of the Upper Olifants catchment 

Golder Associates 
Africa 

Gauteng, South Africa 

Development of an inspection guideline for wastewater treatment works 

Golder Associates 
Africa 

Gauteng, SouthAfrica 

Technical review of the AngloGold Ashanti Vaal River and West Wits operations 
wastewater treatment works 

Golder Associates 
Africa 

Gauteng, South Africa 

Implementation of an integrated water quality management model 

Golder Associates 
Africa 

Gauteng, South Africa 

Development of a framework for the integration of water resources and potable 
water quality 
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Resumé LEE ANN BOYD 

Golder Associates 
Africa 

Johannesburg, Soiuth 
Africa 

Development of a guideline for package plants for Johhanesburg Water 

 

PROJECT EXPERIENCE – VARIOUS 

Golder Associates 
Africa 

Johannesburg, South 
Africa 

Development of Integrated water and waste management plans and integrated 
water use licence applications for various mines and industries  

Golder Associates 
Africa 

Johannesburg, South 
Africa 

The Manual of Guidelines on the Management of EDCs in Water Resources 
Volume 4: Management Options for EDCs in Catchments 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Development of an intervention and support protocol for non-compliant Local 
Authorities in the wastewater sector 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Development of an emergency protocol for water related diseases. 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Development of Waterworks regulations in terms of the National Water Act, 1998 
and associated qualifications 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Phase 1 of the development of a Nutrient management strategy for South Africa. 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

A Strategy to manage the water quality effects from densely populated 
settlements – the approach used as well as the implementation of the strategy in 
the informal settlement on the banks of the Klip River as it passes through the 
wetlands. 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Audit of the Northern Province Water Resources Management with particular 
reference to sewage works operations. 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Development of Unit Standards for the Wastewater industry 
 

Department of Water 
Affairs and Forestry 
Pretoria, South Africa 

Development of an Aide Mēmoire for Sewage Works 
 

Cydna Laboratories, 
Johannesburg City 

Council 
Pretoria, South Africa 

Rehabilitation studies at an old gas works site in Johannesburg. 
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Cydna Laboratories, 
Johannesburg City 

Council 
Pretoria, South Africa 

Research into percentage readily biodegradable COD in various industrial 
effluents discharged to sewer. 
 

 

PROFESSIONAL AFFILIATIONS 

Fello of the Water Institute of Southern Africa 

 

PUBLICATIONS 

Other Moodley P and Boyd L (2017) Integrated Water Resources Management: 
Regulatory Aspects in the South African context. Poster presentation at the 14th 
International Water Association Specialist Conference on Watershed and River 
Basin Management 

 
 Boyd, L and Mosoa M (2017) An Integrated Water Quality Management Plan for 

the Olifants River System, 14th International Water Association Specialist 
Conference on Watershed and River Basin Management 

 
 Boyd, L. and Tompkins, R.(2011) 'A New Mindset for Integrated Water Quality 

Management for South Africa', International Journal of Water Resources 
Development, 27: 1, 203 — 218 

 
 Boyd L and Tompkins R. A conceptual model for integrated water quality 

management in South Africa, Drinking Water Quality Conference, May 2009, 
South Africa 

 
 Mc Donald L.A. and Theron P.F. “Towards a Microbiological Indicator for 

Leachates” Presented at the International Conference on Waste management in 
the Nineties, Tenth Conference, 1990, South Africa. 
 
 

 
 Boyd L.A. and Lötter L.H. “The Effect of Chemical Addition on Biological 

Phosphate Removal” Presented at the WISA conference, May 1993, South 
Africa. 
 

 
 Pitman A.R. and Boyd L.A. “Transforming Local Government Wastewater 

Departments – from Adversary to Industrial Partner”, Presented at the IAWQ 
Conference Chemical and Process Industries and Environmental Management, 
Cape Town, 8 to 10 September 1997, South Africa. 
 
 

 
 Boyd L.A. “Poster Relating to Filamentous Bacteria in Three Johannesburg 

Wastewater Treatment Works” presented at the first International Specialised 
Conference on Micro-organisms in Activated Sludge Processes, September 
1993, Paris, France. 
 

 



 
 6 

Resumé LEE ANN BOYD 

 Boyd L.A. “Poster entitled: Managing the Water Quality Effects from Settlements” 
presented at the International Symposium Frontiers in Urban Water 
Management, Deadlock or hope? June 2001, Marseille, France. 
 

 
 Boyd L.A. “Waterworks Regulations” Afriwater 2003, South Africa. 

 
 

 Boyd L.A. “Waterworks Regulations in Terms of the National Water Act” WISA 
2004, South Africa. 
 

 
 Boyd L.A. “Diffuse Pollution in an Urban Context and its Management under the 

National Water Act” IWA/WISA Specialist Conference, August 2005, South 
Africa. 
 

 
 Kasselman G. and. Boyd L.A. The Integrated Authorisation of Effluent and 

Residues Emanating from the Treatment of Domestic Wastewater and Potable 
Water under the National Water Act”, IWA/WISA Specialist Conference, August 
2005, South Africa. 
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Education 

MSc Water and 
Environmental 
Management, University of 
Durban Westville,  Durban, 
1998 

BSc  (Hons Microbiology), 
University of Durban 
Westville, Durban, 1996 

Languages 

English – Fluent 

Afrikaans – Fluent 
 

Golder Associates Africa (Pty.) Ltd. – Johannesburg 

Senior Scientist 
Ms Priya Moodley is a senior scientist with Golder Associates Africa, with diverse 
experience in water management, water quality management, catchment 
management, water resource protection and integrated water resource 
management. She applies her technical skills to provide has work on a number 
of for water resource management related projects with emphasis on the water 
quality management and water resource protection related disciplines. She also 
provides specialist water policy and regulatory input where required and has 
strong skills in project management and co-ordination. She has worked on a 
number of basin wide studies, catchment area based and baseline assessments 
and has experience and understanding of water resource systems and the 
dynamics and complexities of integrated water resource management. She also 
has a strong understanding of the institutional environment governing water 
resource management in South Africa. 

 

Employment History 

Golder Associates Africa  – Johannesburg, South Africa 
Senior Scientist: Water Resources (March 2009  to Present) 

 

Zitholele Consulting (Pty) Ltd  – Johannesburg, South Africa 
Operations Manager  (2005 to 2009) 

Responsible for the overall operational management of the company as well as 
contributing to technical development within the company. 
Also responsible for water resource management related projects with emphasis 
on the water quality management related discipline. Provision of technical 
specialist input to projects focused on integrated water resource management, 
water resource protection and catchment water quality management. Other 
responsibilities included project management and administration, financial and 
human resource management. 

Department of Water Affairs and Forestry  – Pretoria, South Africa 
Principal Water Pollution Control Officer  (1999 to 2005) 

Responsibilities were related to Water Resource Management, Water Quality 
Planning, Integrated Water Quality Management, Catchment Water Quality 
Management, and Implementation of the National Water Act.   
 

Department of Microbiology  – University of Durban Westville, Durban, South Africa 
Research Assistant  (1997 to 1997) 

Worked as a research assistant on microbiology research projects 
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PROJECT EXPERIENCE – WATER RESOURCES 

Department of Water 
Affairs 

South Africa 

Determination of Resource Quality Objectives for the Middle Vaal Water 
Management Area 

 

PROJECT EXPERIENCE – WATER RESOURCES 

Department of Water 
Affairs 

South Africa 

Development of Reconciliation strategies for Bulk Water Supply Systems: 
Orange River - Water Quality assessment and reporting  

Department of Water 
Affairs 

South Africa 

Development of Resource Quality Objectives for the Middle Vaal WMA 

Chamber of Mines 
South Africa 

Water Quality status assessment of key mining catchments in South Africa  

Anglogold Ashanti  
South Africa 

Regulatory input into the investigation of alternative treatment technologies for 
AngloGold Ashanti (KOSH Area) 

Department of Water 
Affairs and Forestry  

South Africa 

Development of Guidelines for Water Quality Catchment Assessment Studies 
and the Water Quality Management Component of the Catchment Management 
Strategy 

Department of Water 
Affairs and Forestry  

South Africa 

Development of Guidelines for the Establishment and Management of 
Catchment Forums 

Various Municipalities  
South Africa 

Preparation of water use authorisations 

Department of Water 
Affairs and Forestry  

South Africa 

Assistant Project manager for the Comprehensive Reserve Determination for the 
Integrated Vaal River System: Upper Vaal WMA and Water Quality 

Water Research 
Commission  
South Africa 

Policy and regulatory input to treatment options to wastewater arising from 
waterborne sewage systems 
 

Department of Water 
Affairs and Forestry  

South Africa 

Water quality input to the development of an Integrated Water Resource 
Management Plan for the Upper and Middle Olifants River 

Department of Water 
Affairs and Forestry 

South Africa 

Water quality situation assessment of the Leeuspruit andTaaiboschspruit 
catchment - a catchment study 

Department of Water 
Affairs and Forestry 

South Africa 

Project co-ordinator and assistant manager for the study, Development of 
Integrated Water Quality Management Plan for the Vaal River System 
 

Water Research 
Commission  
South Africa 

Project Manager of the Development of the methodology for the extraction, 
identification and enumeration of Helminth ova 
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Department of Water 
Affairs and Forestry  

South Africa 

Assistant project manager and water quality technical input on the Intermediate 
Reserve Determination Study for the Crocodile West and Marico management 
areas 

Department of Water 
Affairs and Forestry  

South Africa 

Business Support for Water Quality Planning Systems: Development of Water 
Quality Status Maps - Technical analysis and map development 
 

Department of Water 
Affairs and Forestry  

South Africa 

Project co-ordinator and assistant manager: Development of the South African 
Risk based Water Quality Guidelines 

Department of Water 
Affairs and Forestry  

South Africa 

Project manager and water quality technical input: Assistance in Multi-Media 
Aspects to the Sub-Directorate Water Quality Planning 
 

Water Research 
Commission 
South Africa 

Project manager and legal perspective input to the Development of the South 
African Sludge Guidelines Series. 
 

Department of Water 
Affairs and Forestry  

South Africa 

Project manager on Orange River System: Assessment of water quality data 
requirements for planning purposes 

Department of Water 
Affairs and Forestry  

South Africa 

Development of Water Reconciliation Strategies for small towns in the Central 
Region (Upper Vaal WMA): Preparation of strategies  

Department of Water 
Affairs and Forestry  

South Africa 

Planning level review of Water Quality in South Africa: Technical analysis and 
report compilation. 

Department of Water 
Affairs and Forestry  

South Africa 

Project co-ordinator/Key Support - Water quality TDS modelling and Water 
Resource Planning Model setup for the Orange River System 

Department of Water 
Affairs and Forestry  

South Africa 

Project co-ordinator - Water Reconciliation Strategy for Kwazulu-Natal Coastal 
Metropolitan Areas: Provision of support to Strategy Implementation and 
Maintenance 

Department of Water 
Affairs 

Department of Water 
Affairs  

Water Resource Classificationm of the signifucant Water Resources in the 
Olifants Water Management Area: Assistant project manager, co-ordinator and 
key support.    

 

PROFESSIONAL AFFILIATIONS 

Water Industry of South Africa (WISA)  

 

PUBLICATIONS 

Other Towards Balancing Water Resource Protection with Water Resource Use and 
Development: Integrated Water Quality Management in South Africa J.J. Van 
Wyk, P Moodley, and P. Viljoen 2nd International Symposium on IWRM, 
Stellenbosch, South Africa, 2003.  
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 Water Quality Management In The New Millennium: Towards a National Water 
Quality Management Framework Policy for South Africa 
J.J. Van Wyk, P Moodley, SAP Brown and P. Viljoen 
Water Institute for South Africa, Durban, South Africa, 2002 
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Golder and the G logo are trademarks of Golder Associates Corporation 

 
Document is uncontrolled if downloaded or printed Page 1 of 1

https://golderassociates-my.sharepoint.com/personal/micvanniekerk_golder_com/Documents/Administration/GAIMS/GAA GAIMS Form 10_Rev 4.docx 

 

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 

limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 
purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 
circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 
do not assume it has been provided. If a matter is not addressed, do not assume that any determination 
has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 
to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 
and there may be special conditions pertaining to the site which have not been revealed by the investigation 
and which have not therefore been taken into account in the Document. Accordingly, additional studies 
and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 
this Document. Golder’s opinions are based upon information that existed at the time of the production of 
the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 
of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 
of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 
and the investigation described. No warranty is included, either express or implied, that the actual 
conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 
been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 
is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 
done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 
and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 
recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 
companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 
No responsibility whatsoever for the contents of this Document will be accepted to any person other than 
the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 
based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 
suffered by any third party because of decisions made or actions based on this Document. 
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