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1. INTRODUCTION

1.1 BACKGROUND

Evergreen Property Investments (Pty) Ltd (hereafter referred to as “EPI”) is proposing the

construction of a retirement village: Phase 8 (“the proposed development”) on Erf 3823 in

Noordhoek, Cape Town, Western Cape (“the Site”). The proposed development footprint

includes an area of approximately 29,750 m2 in the north western portion of the property that

historically formed part of a municipal waste disposal facility which was used from 1976 to 1988

for disposal of building material and garden refuse (see discussions in Section 2.2). The

Western Cape Government Department of Environmental Affairs and Development Planning

(DEA&DP) issued the City of Cape Town (CoCT) with a Waste Management Licence in terms

of Section 49(1) (A) The National Environmental Management: Waste Act, 2008 (Act No. 59 of

2008) for proposed closure of the Noordhoek historic waste disposal facility on the remainder

of Cape Farm No. 933 and Erf No. 3823 Noordhoek, Cape Town, dated 10 December 2014,

Ref: 19/2/5/1/A6/57/WL0041/14 (here after referred to as the “WML”).

It is understood that the portion of the historic disposal facility that falls within the proposed

development footprint (Erf. 3823) and the soils immediately underlying the waste body will be

removed to approximately 3 m below ground level during construction of the proposed

development. It is further understood that where possible, materials such as concrete and stone

found within the waste body will be crushed and re-used as building aggregate so as to limit the

amount of materials removed for off-site disposal. Additionally, it is noted that the portion of the

historic landfill located on the City of Cape Town’s property on the remainder of Cape Farm No.

933, immediately adjacent and to the north of the proposed development, will remain in place.

Considering that EPI is proposing to change the land use to residential, and that a portion of the

historic disposal facility immediately north of the proposed development will remain in place, it

was identified by the DEA&DP that a human health risk assessment (HHRA) is required to

adequately protect the proposed future users of the property.

DEA&DP further identified that the conditions within the WML had not been fulfilled by the

Licence Holder (CoCT) to close the disposal facility. To aid progression of the proposed

development EPI, undertook to complete certain requirements of WML on Erf. 3823 (i.e. the

portion of the historic disposal facility that falls within the proposed development).

As such EPI requested IBIS Contamination Risk Management (IBIS) as an independent

consultant to complete a site investigation to fulfil the following objectives:
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i. Assess the site soil and groundwater conditions underlying the historic disposal facility

on Erf. 3823 to identify the potential risks to human health and the environment for the

proposed redevelopment of the land for residential use; and

ii. Fulfil the requirements of the WML’s Item 9: Monitoring and Item 10: Analysis of Samples

on Erf. 3823

1.2 ASSESSMENT APPROACH

This report follows the risk-based decision support protocol for assessing contaminated sites as 

specified in The Framework for the Management of Contaminated Land1 (“the Framework”). 

The report structure follows the guidance provided in the Framework as follows: 

 Summary of the site history, previous investigations and project background;

 Phase 1: Desktop Study including the site setting, geology and hydrology and sensitivity

of aquifers and surface water to contaminants;

 Phase 2: Detailed Field Investigations as part of the requirements for contaminated site

assessments, including the sampling & analysis plan, sampling methodology, quality

control/quality assurance, discussion of the results, site characterisation and risk

quantification with regards to human health; and

 Recommendations to inform the regulatory status of contamination as required under

Section 38(1) of the Waste Act.

IBIS’ conceptual approach, is thus in-line with the Framework and adopts the phased-approach 

as shown in the flow diagram in Figure 1. 

1promulgated as Part 8 (2014) of the National Environmental Management Waste Act (NEM:WA)
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Figure 1: Conceptual Approach as per the Framework 

1.3 SCOPE OF WORK 

IBIS undertook the following primary work elements to meet the assessment approach 

Phase 1: Desktop Study 

 IBIS gathered historical information of the site and surrounding Noordhoek area. This

included information on the site setting, geology and hydrology and sensitivity of aquifers

and surface water to contaminants.

Phase 2: Detailed Field Investigation  

 Five test pits were excavated to a depth of approximately 5 m below ground level (m

bgl) within the waste body that falls within Erf No. 3823 to assess the soil profile and

collect soil samples. One soil sample was collected below the waste body at each test

pit (TP);

 Piezometers were installed to an approximate depth of 5m bgl for shallow groundwater

monitoring (TP1 – TP5);

 Depth to groundwater at each piezometer was measured, and four (TP1 – TP4)

groundwater samples were collected;

 Groundwater flow direction was determined using elevation information collected from

the Icon Consulting Engineering appointed surveyor; and

 The soil and groundwater samples were analysed at an accredited laboratory. The soil

samples were analysed for metals and organics as listed in the “National Environmental

Management: Waste Act, 2008 National Norms and Standards for the Remediation of
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Contaminated Land and Soil quality2”. The groundwater samples were analysed for 

constituents3 in accordance with the Waste Management Licence (WML) issued in terms 

of Section 49(1) (A) The National Environmental Management: Waste Act, 2008 (Act 

No. 59 of 2008) for the proposed closure of the Noordhoek Historic Disposal Facility on 

the remainder of Cape Farm No. 933 and Erf No. 3823 Noordhoek, Cape Town. 

Data Interpretation and Reporting: 

 A presentation was developed to discuss the summary of the assessment findings for

presentation to the relevant stakeholders; and

 Report for delivery to the relevant stakeholders which will include the findings of the

assessment and recommendations.

2. PHASE 1: DESKTOP STUDY
The following sections describe the non-invasive assessments undertaken to understand the

key risk drivers at the Investigation Area consistent with the “Protocol for Site Risk Assessment”

as advocated by the Framework document.

In addition to the publicly available data, site-specific information on the Site area was gained

through various documents/reports made available for review by the client; interviews with

project engineers (Icon Consulting Engineers) and observations gained during site walkovers

and the soil and groundwater Phase 2, intrusive assessment.

2.1 SITE HISTORY

The existing Lake Michelle development is built on a saltpan from which salt was produced until

approximately 1920. The Fish Hoek Sewage Works discharged effluent to the saltpan between

2 Department of Environmental Affairs, National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008), National 

Norms and Standards for the Remediation of Contaminated Land and Soil Quality, Government Notice No. 331, 2 May 2014

3 Suggested Parameters for Background and Investigative Monitoring as stipulated in “Minimum Requirements for Water 

Monitoring at Waste Management Facilities”, Second Edition, 1998
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the 1960s and 1970s, records of volumes of effluent pumped to the saltpan are unknown. 

Thereafter, the saltpan was dredged to form a permanent water body in 1974. 

According to a review of available assessment reports (summarised below) the historic 

Noordhoek waste disposal facility was reportedly operational from 1976 for approximately nine 

to twelve years before its closure in 19854 or 19885. The historic disposal facility was not formally 

classified, however, the CoCT assigned a likely classification of G:C:B+ (general waste, small 

landfill, significant leachate generation)6, based on the landfill classification prescribed by the 

minimum Requirements for Waste Disposal by Landfill (Department of Water Affairs & Forestry, 

1998). 

2.2 PREVIOUS ASSESSMENTS 

Several historical site investigations have been undertaken within the Noordhoek basin. 

Relevant sections from the reports reviewed are summarised below: 

Cape Metropolitan Council: Cave’, L & Parsons, R.: Groundwater Monitoring: Noordhoek 
Solid Waste Disposal Site; Report No. 7 (ENV/S-C96020); June 1996 

The purpose of the report was to prove that groundwater contamination in the Noordhoek area 

did not originate from the disposal facility 7 . A groundwater monitoring programme was 

implemented from 1990 during which at least nine groundwater monitoring wells were installed 

within or close to the disposal facility on remainder of Cape Farm No. 933, two of which were 

on the boundary with Erf. 3823 (BH 8 & 9) (see Figure 2). Four private boreholes were identified 

within a 1 km radius of the site, hydraulically up-gradient of the disposal facility. Based on the 

information collected, the aquifer in the vicinity of the disposal facility was not used to any extent. 

When used, it was for irrigation purposes and not for domestic supply.  

4SRK Consulting: Decommissioning of the Noordhoek Historic Waste Disposal Site: Final Basic Assessment Report; May 2014. 
5Cape Metropolitan Council: Cave’, L & Parsons, R.: Groundwater Monitoring: Noordhoek Solid Waste Disposal Site; Report No. 7 
(ENV/S-C96020); June 1996 
6Waste Management Licence in terms of Section 49(1) (A) The National Environmental Management: Waste Act, 2008 (Act No. 59 
of 2008) for proposed closure of the Noordhoek historic waste disposal facility on the remainder of Cape Farm No. 933 and Erf No. 
3823 Noordhoek, Cape Town, dated 10 December 2014, Ref: 19/2/5/1/A6/57/WL0041/14
7Cape Metropolitan Council: Cave, Cave’, L & Parsons, R, L: Noordhoek Solid Waste Disposal Site Groundwater Monitoring, 
Report No. 7 (ENV/S-C96020); June 1996.
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Figure 2.: Monitoring Well Locations (1990 to ~1996, CMC Study)  

The 1990 to 1996 monitoring programme compared levels of conductivity, sulphate, ammonia, 

potassium and DOC in groundwater samples taken upgradient of the disposal facility with 

groundwater samples taken down gradient of the disposal facility. The CMC investigation 

concluded that since the inception of the monitoring programme “there was no evidence of 

contamination emanating from the waste disposal facility”, that the groundwater quality was 

within the maximum allowable limits for domestic consumption (SABS 1984) and “thus no 

groundwater pollution was detected as a result of the waste disposal site”. The source of the 

increased nitrate concentrations identified in the groundwater a few 100 m upgradient of the 

disposal facility was concluded to be as a result of human settlements and agricultural activities 

(the Cape Dutch Gardens Nursery and nearby small holdings; soak-aways used for sewage 

disposal on the small holdings as well as informal disposal of waste & sewage at an informal 

Remainder Cape 

Farm Erf. 933 

Erf 3823 
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settlement directly to the west of the disposal facility (which was later closed in 1993)), and not 

emanating from the disposal facility.  

SRK Consulting: Decommissioning of the Noordhoek Historic Waste Disposal Site: Final 
Basic Assessment Report; May 2014. 

The Basic Assessment (BA) Report was drafted for the CoCT as part of the process to formally 

decommission the closed Noordhoek historic disposal facility in accordance with the 

requirements of “NEMWA: Category A Activity No. 14: The decommissioning of a facility for a 

waste management activity listed in Category A or B of this Schedule” The activities undertaken 

during the compilation of the BA Report included a desktop review of available information, 

including a historical review of Google Earth imagery and a site visit in February 2014.  

The BAR states that little was known about the history, design, operation and closure of the 

disposal facility. According to the BA Report the waste comprised garden refuse and 

construction rubble which was dumped in a single layer on the ground in elongated heaps, 

extending approximately 1.5 m above ground. The BA Report describes the disposal facility in 

2014 as follows “It appears, therefore, that after the Site ceased operations, the area was at 

least partially levelled, covered with a layer of cover material of unknown origin and thickness, 

and became overgrown with vegetation (largely non-indigenous grass) over time. 

It was concluded, in 2014, that the “the Site in its current state does not appear to pose a 

significant risk to the surrounding environment (although this can only be confirmed through 

further investigation)”. An impact significance, as part of the BA process, indicated that there is 

a low risk of groundwater contamination due to leachate and reduced air quality due to landfill 

gas (Table 2.2.1). Further investigations to determine the risk to groundwater and air quality 

were recommended to confirm the assumed impact significance as per the Final BAR: 

Table 2.2.1: Summary of Impact Significance (BAR, SRK 2014)  

(Source: SRK Consulting: Decommissioning of the Noordhoek Historic Waste Disposal Site: Fina Basic Assessment Report; May 2014. Section: 
Annexure K: Executive Summary) 
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R.A Bradshaw & Associates: Evergreen Lake Michelle Remainder of Erf 3823 Noordhoek,
Geotechnical Investigation, April 2018

The Site investigation details the ground conditions encountered during the investigation for the 

development proposed on the remainder of Erf 3823. Trial pitting and DCP testing was 

conducted across the proposed development area; including within the disposal facility area.  

Figure 3 below indicates the locations of the trial pits completed within the disposal facility. Nine 

test pits (TP1 – TP12 A) were completed within this area.  

Figure 3: Trial Pit Locations Carried out by RA Bradshaw & Associates (2018) 

(Source: R.A Bradshaw & Associates: Evergreen Lake Michelle Remainder of Erf 3823 Noordhoek, Geotechnical Investigation, 
April 2018) 

In summary the report described the area as follows: the waste disposal area comprised of 

layered assemblages of sand with a fine to coarse component of natural and man-made gravel 

material. Concrete, brick and gravel as well as cobble-sized pieces of very hard sandstone were 
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identified and in some areas the sandstone blocks were at least 1.2 m maximum dimension. 

The blocks of concrete identified were tabular and circular or irregular in shape. Extraneous 

material was also present in concentrations ranging from locally extensive to rare in the pits. 

This material comprised of household refuse, pieces of plastic and wire, corrugated iron 

sheeting and fragments of black plastic, PVC piping, ceramic tiles and asbestos cement pipe, 

strapping, rebar, plastic paint tins and rare glass and ceramics. Organic matter was only 

recorded in very small quantities and included decomposing logs, poles, pieces of timber and 

rare roots. Generally, the thickness of uncontrolled fill extended to approximately 3 m bgl and 

the compressible and decomposable material identified was very variable across the Site; 

between the waste lenses.  

The general soil profile identified during the RA Bradshaw & Associates’ excavations was a dark 

grey, loose, fine to medium grained, slightly organic topsoil. The soils encountered within the 

waste lens; approximately 0.5 m bgl – 3.20 m bgl, was slightly moist, orange brown with a 

medium density with a minor sandy matrix amongst the waste material. At greater depth, from 

approximately 3 m bgl a very moist, medium dense, sandy clay layer was encountered.  
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2.3 SITE SETTING 

2.3.1 Site Location 

The Site is located approximately 21 km south-south-west of Cape Town central business 

district (CBD), in the suburb of Noordhoek, in the Western Cape province of South Africa. The 

Site is located adjacent to the Noordhoek Main Road, at the intersection with Northshore Drive 

(the access road to Lake Michelle residential development). The geographical coordinates are: 

34° 6'48.85"S and 18°22'54.40"E. The Site locality is shown in Figure 4. The proposed 

development consists of a multifunctional mixed-use residential development (retirement / 

elderly housing). The development will also include a lifestyle centre or clubhouse complex, 

which would provide a range of communal services and facilities such as a reception area, 

bistro/coffee, bar/kitchen, dining room, games room, gym, pool, laundrette and salon. The 

assessment area is on the remainder of Erf 3823, Noordhoek and forms a part of the larger 

Lake Michelle development.  The Site layout is shown in Figure 5. 

Surrounding land-use is predominantly residential. with large areas of open ground/vacant land 

bordering. The land-use is summarised in Table 2.3.1 below. 

Table 2.3.1: Surrounding Land Use Description. 

Direction* Description Distance (m)* Land use type 
North Vacant land and 

historic Noordhoek 
disposal facility 
(remainder of Cape 
Farm No. 933) beyond 
which is a sports field 
and clubhouse 

0 m – 295 m 

295 m – 585 m 

Vacant land / historic 
disposal facility 

Vacant land 

South Open ground / 
wetland 

0 m – 485 m 

485 m – 740 m   

Wetland 

Residential property 
(Lake Michelle Estate) 

East Noordhoek Main Road 

Residential properties   

20 m - 40 m 

40 m – and 
beyond 

Main Road 

Residential properties  

West Vacant land / open 
ground 
Surface Water 
channel 
Dune belt/beach and 
sea 

0 m -200 m 

190 m  

2.2 km  

*from the boundary of assessment area
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2.3.2 Surface topography 

The Site is located at an elevation of approximately 6 -7 m above mean sea level (amsl) and is 

considered to be undulating with a fairly steep embankment immediately adjacent to the 

wetland, towards the south.   

The Site is located within the lower regions of the Noordhoek Valley, surrounded by the 

sandstone mountains north and east of the Site. A dune belt and coast is located approximately 

2.1 km west of the Site.  

2.3.3 Rainfall 

Noordhoek’s climate is described as Mediterranean, with mild winters and very warm summers 

and falls within the winter rainfall region of South Africa. According to the seasonal rainfall map 

of South Africa for 2018 to 20198, Noordhoek receives between 500 and 2 000 mm of rain 

annually.  

2.3.4 Geology 

According to the 1:50,000 Geological Map 3418AB & AD9, Cape Peninsula, the Site is underlain 

by thick (~95 m) sediments quartzitic sand of the Springfontein formation and quaternary 

calcareous coastal dune sand of the Witzand formation which overly the Cape Granite Suite10.  

The historic disposal facility has resulted in the reworking of the upper alluvial sand deposits 

where the landfilling took place in a single layer on the ground. The heaps of waste extend to 

approximately 1.5 m above the ground.  

The excavations conducted during this assessment (up to ~ 5 m bgl) confirm that the Site is 

underlain by unconsolidated sandy sediments. Geological logs of the test pits /soil bores 

completed by IBIS, are presented in Appendix C.  

8 South African Weather Service: Rainfall (mm) for Season July 2018 – January 2019: 

http://www.weathersa.co.za/home/historicalrain

9 Geohydrological Spatial Solutions International (Pty) Ltd, Geohydrological Assessment & Conceptualisation, Lake Michelle, 
Noordhoek, GEOSS Report No. 2017/09-32, 26 September 2017

10 Blue Science, Aquatic Ecological Assessment for the Proposed Phase 8 Development of Lake Michelle in Noordhoek, City of 
Cape Town, Project Ref No.: P402-Sep16, June 2018 
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2.3.5 Hydrology 

There are three permanent water bodies in the Noordhoek Valley, namely the Lake Michelle (an 

artificial lake created in a historical salt mine) towards the south of the Site and two Wildevoelvlei 

wetlands towards the south west. The Brookwood stream (canalised in places) flows down the 

mountain through Crofters Valley into the wetland located south of the Site. The coastline is 

situated approximately 2.5 km west of the Site11. 

2.3.6 Hydrogeology 

According to the 1:500 000 scale groundwater map of Cape Town (3317), the shallow sandy 

deposits are not  identified as being a viable  aquifer and the deep  fractured aquifer has an 

average borehole yield of approximately 0.5 L/s to 2.0 L/s. Considering the Site is located in the 

lower regions of the Noordhoek valley and it is assumed that the underlying bedrock is  

comprised of granite, it is likely that the yield would be at the lower end of the given range (i.e. 

0.5 L/s).  

Depth to the shallow groundwater measured beneath the disposal facility during the field 

investigation, is between 3.94 m bgl and 4.85 m bgl. Groundwater flow direction within the 

shallow aquifer was measured to be in a southerly direction. 

Literature indicates that the deep, fractured aquifer has an electrical conductivity (EC) in the 

range of 70 – 300 mS/m, however according to the Groundwater Quality Map of South Africa, 

the groundwater quality in the region is considered to be slightly salty with EC values ranging 

between 70 and 150 mS/m12.  During the Site assessment, the EC of the shallow groundwater 

was measured to be between 231 and 327 mS/m, which is to be expected considering the 

naturally occurring sands, marine environment and close proximity to the historic salt mine. 

According to the hydrogeological maps of South Africa, the following key aspects of the regional 

aquifer were noted: 

11 Geohydrological Spatial Solutions International (Pty) Ltd, Geohydrological Assessment & Conceptualisation, Lake Michelle, 
Noordhoek, GEOSS Report No. 2017/09-32, 26 September 2017

12 This map is based on data provided by Murray R., Baker K, Revenscroft P., Musekiwa C. and Dennis R. (2012). Water 
Research Commission Report No. 1763/1/11, Pretoria, South Africa.
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 Aquifer Classification Map13 – the aquifer is considered a “Minor Aquifer”, which is a

moderately yielding aquifer system of variable water quality;

 Aquifer Vulnerability Map14 – the aquifer is of “Moderate Vulnerability”; and

 Aquifer Susceptibility Map15 – the underlying aquifer is of “Medium Susceptibility”.

2.3.7 Hydrocensus 

A desk-top hydrocensus 16  of the National Groundwater Information System (NGIS) was 

conducted in April 2019 within a radius of 1 km of the Site. One registered borehole was 

identified on the Lake Michelle property; with coordinates: 34° 6'54.71"S; 18°22'58.47"E. In 

addition to this, it was confirmed during the Site assessment that the Lake Michelle property has 

a well point located south of the investigation area which is used to water the estate gardens 

and fill the water features. There is also a disused borehole southeast of the administration 

building which they do not make use of as the salinity is too high. It is likely that the borehole 

registered on the NGIS database is the disused borehole belonging to the estate. The NGIS 

borehole, Site borehole and Site well point are shown in Figures 4 & 5 (above). 

2.3.8  Site Sensitivity and Vulnerability 

The Site vulnerability is the likelihood of contamination from the Site reaching the groundwater 

and/or surface water.  Sensitivity is the significance of potential site contamination in terms of 

groundwater and surface water. 

Vulnerability of the groundwater beneath the Site is considered to be high given the depth to 

groundwater is approximately 3 m bgl and the overlying sediments are permeable sands.  

However, there is a clay layer underlying the sands which acts as a semi permeable layer; 

reducing vulnerability of the deeper aquifer to shallow contamination.   

13This map is based on the “Borehole Prospects” map provided by JR Vegter, Hydrogeological Consultant and AJ Seymour, DWA. 
CSIR, August 2012 Directorate: Hydrological Services Sub-Directorate: Groundwater Information.
14This map indicates the tendency or likelihood for contamination to reach a specified position in the groundwater system after 
introduction at some location above the uppermost aquifer. Moderately vulnerable region which is vulnerable to some pollutants, 
but only when continuously discharged or leached. CSIR, August 2012 Directorate: Hydrological Services Sub-Directorate: 
Groundwater Information.
15This map indicates the qualitative measure of the relative ease with which a groundwater body can be potentially contaminated 
by anthropogenic activities and includes both aquifer vulnerability and the relative importance of the aquifer in terms of its 
classification. CSIR, August 2012 Directorate: Hydrological Services Sub-Directorate: Geohydrological Information.
16This is a “water census”’ and involves gathering information on water features, water supply sources in the proximity of a subject 
site, towards understanding the potential for identified Receptors (i.e. water users) be exposed to contaminant Sources via these 
Pathways. The existing requirements of DWA for hydrocensus has been adopted, that is taken as a nominal radius of 1km.
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Vulnerability of the surface water at the site is considered to be high as the nearest surface 

water body is the wetland located immediately south of the site.  

Sensitivity to groundwater is considered to be low given that groundwater is only used to fill the 

ponds at the Lake Michelle estate and is saline, and thus is highly unlikely to be used for drinking 

or irrigation. Sensitivity in terms of surface water is considered high considering the location of 

the wetland; south of the disposal facility.  

3. PHASE 2: FIELD INVESTIGATIONS

3.1 OVERVIEW

A programme of intrusive investigations, involving the sampling and analysis of soil and

groundwater was undertaken to characterise the waste body and quantify the nature and extent

of potential contamination that has resulted from the historical disposal activities.

3.2 SOIL SAMPLING

Soil samples were recovered on the 23 and 24 April 2019 within the historic disposal facility

area from five test pits excavated using an excavator. The sampling locations were selected to

provide adequate spatial coverage of the footprint of the waste body as described in Table 3.2.1

and shown in Figure 5.

Table 3.2.1: Soil Sampling Plan 

Test Pit Id Test Pit Location on Erf 3828 Depth to Base of Waste 
Body (m bgl) 

Sample ID and Depth of 
Sample (m bgl) 

TP1 NW extent of waste body 2.4 LMTP1 (2.5) 

TP2 NE extent of waste body 2.0 LMTP2 (2.4) 

TP3 SE extent of waste body 3.6 LMTP3 (3.9) 

TP4 SW extent of waste body 2.2 LMTP4 (2.4) 

TP5 Centrally within waste body 2.8 LMTP5 (3.0) 

Photographs of the materials encountered are shown over page.  
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Photo 1: Test pit 2 (TP2) profile containing building rubble and plastic bags. 

Photo 2: Test pit 4 (TP4) profile indicating layer of plastic bags, plastic bottles and building 
rubble. 
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Photo 3: Test pit 1 (TP1) waste pile containing building rubble, plastic bags & plastic 
bottles, roof sheeting and cement blocks. 

Each test pit was extended to below the waste body where one soil sample was collected per 

test pit for analysis at the laboratory.    

During test-pitting, sub-surface conditions were logged by an IBIS geologist, noting visual and 

olfactory evidence of impacts. South African guidelines for soil and rock logging procedures for 

soil field observations were followed. The soil profiles encountered are summarised in Table 

3.2.2 and the soil bore logs are included in Annex A.  

Table 3.2.2: Soil Sample Descriptions 

Sample ID Depth to Base of 
Waste Body 

Sampling Depth 
(m below ground 

level) 
Soil Description 

LMTP1 2.4 ~ 2.5 Sand, light brown, slightly moist 
LMTP2 2.0 ~ 2.4 Sand, light brown, slightly moist 
LMTP3 3.6 ~ 3.9 Clayey sand, light brown, slightly moist 
LMTP4 2.2 ~ 2.4 Clayey silt, brown, slightly moist 
LMTP5 2.8 ~ 3.0 Sand, grey, moist 
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Samples were sealed in laboratory supplied 60 g glass jars, kept cool and in the dark. The 

samples were transported timeously to a South African National Accreditation System (SANAS) 

accredited laboratory, Element (formally Exova Jones Environmental) for analysis accompanied 

by an analysis request and chain of custody form. Analysis and results are discussed in Section 

4. 

The sample collection, handling and transfer followed IBIS’ QA/QC procedures (based on 

accepted international best-practice and aligned with US EPA/ASTM-advised methodologies. 

3.3 PIEZOMETER INSTALLATIONS 

Piezometers were installed into each test pit location to intersect the shallow groundwater and 

backfilled. 

The piezometers were constructed using 63 mm outer diameter (OD) polyvinyl chloride (PVC) 

casing; with slotted casing from the base to approximately 1.0 – 1.5 m bgl, across the water 

table. Geofabric was wrapped around the slotted casing to prevent sand from entering the 

piezometer. Solid casing was used from approximately 1.0 – 1.5 m bgl to the surface and 

approximately 1.0 m above ground level, to ensure the piezometers are visible. The piezometers 

were developed using bailers to remove fine material and allow the flow of fresh groundwater. 

Piezometer locations are indicated in Figure 5. Photographs of the completed piezometers are 

attached in Annex B. 

3.4 GROUNDWATER SAMPLING 

The groundwater monitoring network was monitored on the 25 April 2019. Before sampling, the 

depth-to-groundwater and base of the piezometer was measured using an electronic interface 

probe (Heron, H.OIL) which can detect the presence of non-aqueous liquids as well as water. 

The wells were purged and sampled using single-use bailers. Four groundwater samples were 

obtained for laboratory analysis as presented in Table 3.4.1. Field parameters including 

temperature; pH; and Electric Conductivity (EC) were measured. 

Table 3.4.1: Groundwater Sampling Plan 

Test Pit 
Id. 

Piezometer 
Id. Location Selected for Analysis 

TP1 P1 Upgradient of disposal facility on Erf 
3823 and down gradient of disposal 
facility on remainder of Cape farm 933 

Yes. to assess groundwater conditions 
within the waste body on the upgradient 
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Test Pit 
Id. 

Piezometer 
Id. Location Selected for Analysis 

north east portion of Erf. 3823 and down 
gradient of remainder Cape Farm 933.… 

TP2 P2 Upgradient of disposal facility on Erf 
3823 and down gradient of disposal 
facility on remainder of Cape farm 933 

Yes. to assess groundwater conditions 
within the waste body on the upgradient 
north east portion of Erf. 3823 and down 
gradient of remainder Cape Farm 933 

TP3 P3 Down gradient of disposal facility on 
remainder of Cape farm 933 and Erf 
3823  

Yes. to assess groundwater conditions 
within the waste body on the downgradient 
south east portion of Erf. 3823 and down 
gradient of remainder Cape Farm 933  

TP4 P4 Down gradient of disposal facility on 
remainder of Cape farm 933 and Erf 
3823 

Yes. to assess groundwater conditions 
within the waste body on the down gradient 
south west portion of Erf. 3823 and down 
gradient of remainder Cape Farm 933 

TP5 P5 Located centrally on the Erf 3823, 
down gradient of the remainder of 
Cape Farm 933 

No. Not selected for analysis as upgradient 
and down gradient locations adequate to 
assess groundwater conditions underlying 
Erf. 3823  

During sampling and decontamination activities, disposable nitrile gloves were worn to minimise 

cross-contamination between sample locations. Any disposable equipment, such as nitrile 

gloves, were dedicated to a sampling location and disposed after use. 

The samples were collected in appropriate laboratory-supplied bottle. Samples collected for 

metals analysis were field filtered (0.45 µm pore size) before being transferred into acidified 

bottles. The samples were kept cool and in the dark for sample preservation on-site and 

transferred timeously under strict QA/QC controls to a SANAS accredited, local laboratory; 

Element for analysis accompanied by an analysis request and chain of custody form. The 

analytical results are presented in Section 4. 

3.5 LABORATORY ANALYSIS 

3.5.1 Soil Analysis 

Soils were analysed for the complete list of determinants included in the Framework’s Soil 

Screening Values (SSVs) as follows: 

 Metals (arsenic (As), cadmium (Cd), chromium (III) (Cr); Cr VI, cobalt (Co), copper
(Cu), Lead (Pb), manganese (Mn); mercury (Hg), nickel (Ni), vanadium(V) and zinc
(Zn);
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 Petroleum organics (Total petroleum Hydrocarbons - TPH) C7 – C9; C10 – C14 and C15 –
C36);

 Monocyclic aromatic hydrocarbons (MAHs) (benzene, toluene, ethylbenzene and
xylenes);

 Aromatics (naphthalene, pyrene, benzo (a)pyrene);
 Petroleum additives (methyl tert-butyl ether (MTBE);
 Organics (carbon tetrachloride; chlorobenzene; chloroform; 2 chlorophenol, 1,2

dichlorobenzene; 1,4-dichloroethane; 1,2-dichloroethene; 1,1-dichlorethene; 1,2-
dichloroethene; trichlorobenzenes (total); nitrobenzene; 1,1,2,2-tetrachloroethane;
2,4,6-trichlorophenol, vinyl chloride; polychlorinated biphenyls (PCBs) and cyanide);
and

 Anions (chloride, fluoride, nitrate-nitrite, sulphate).

A summary of the results is discussed in Section 4 and laboratory certificates of analysis are 

presented in Annex C. 

3.5.2 Groundwater Analysis 

The groundwater samples were analysed for determinants as per the “Waste Management 

Licence (WML17) as indicated below: 

 Alkalinity (P. Alk);
 Ammonia (NH3-N);
 Chemical Oxygen Demand (COD);
 Chlorides (Cl);
 Electrical Conductivity (EC);
 Nitrate (as N) (NO3-N);
 pH;
 Potassium (K);
 Total Dissolved Solids (TDS);
 Calcium (Ca);
 Fluoride (F);
 Magnesium (Mg);
 Sodium (Na); and
 Sulphate (SO4).

A summary of the analytical results is provided in Section 4 and the laboratory certificates of 

analysis are presented in Annex C. 

17Issued in terms of Section 49(1) (A) The National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) for the 
proposed closure of the Noordhoek Historic Disposal Facility on the remainder of Cape Farm No. 933 and Erf No. 3823 
Noordhoek, Cape Town Annexure II and III.
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3.5.3 Laboratory QA/QC 

A trip blank was submitted to detect the potential for cross contamination between samples 

during transportation to the laboratory. Due to the inherent heterogeneity of soils, no blind 

duplicate soil samples were submitted.  

The groundwater sample QA/QC regime included a blind duplicate for analysis of all 

determinants. A blind duplicate is a single sample derived by splitting the primary sample and 

submitting it “anonymously” to the contract laboratory for the same analyses as the primary 

sample. Blind duplicates provide an indication of the analytical precision of the laboratory but 

are inherently influenced by other factors such as sampling techniques and sample media 

heterogeneity. It is generally prescribed practice to submit 10% of all samples in duplicate for 

QA/QC. Thus, in the current study, this translates to one full sample set of blind duplicates 

collected from the piezometer within test pit location TP1 (labelled GWP1LM). 

Laboratory QA/QC for soil samples also included surrogate analysis where surrogate 

compounds are added during the preparation process to monitor the recovery of the analytes. 

Acceptable limits for most organic methods are 70 – 130 % and for VOCs are 50 – 150 %. The 

soil analysis results were within the acceptable limits therefore the results are not surrogate 

corrected.  

The results and QA/QC discussion are provided in Section 4.4 and laboratory certificates of 

analysis are presented in Annex C.  

4. DISCUSSION OF RESULTS

4.1 SITE OBSERVATIONS

4.1.1 Soil Conditions

The waste body was encountered from 0.20 m bgl to a maximum depth of 3.60 m bgl (TP3)

which is consistent with the Geotechnical Report, 201818 and SRK’s BA Report, 201419. Waste

identified during test pitting included in order of occurrence sand > building rubble (bricks,

concrete boulders etc.) > wooden fence poles > sandstone boulders > scrap metal > roof

18R.A Bradshaw & Associates: Evergreen Lake Michelle Remainder of Erf 3823 Noordhoek, Geotechnical Investigation, April 2018. 
19SRK Consulting: Decommissioning of the Noordhoek Historic Waste Disposal Site: Final Basic Assessment Report; May 2014. 
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sheeting > plastic bags and bottles plastic bottles. No visual or olfactory contamination was 

observed during the field investigation.  

Water seepage appeared at approximately 4.0 m bgl at TP1; 4.7 m bgl at TP2; 4.8 m bgl TP3; 

4.6 m bgl at TP4 and 4.9 m bgl at TP5.  

Details of the subsurface conditions encountered during the completion of the test pits are 

provided in the geological logs and presented in Annex A. 

4.1.2 Groundwater 

Groundwater rest levels recorded during the sampling event on 25 April 2019 were 3.94 – 4.85 

m bgl. No field evidence of contamination (olfactory/ visual discolorations,) was noted during the 

monitoring of the groundwater.  

A summary of the field parameters and groundwater level measurements are presented in Table 

4.1.1 below. 

Table 4.1.1: Groundwater Sample Field Parameters & Groundwater Measurements 

Piezometer 
Id. 

Piezometer 
depth (m 

bgl) 

Static water 
level (SWL) 

(m bgl) 
pH 

Temperature  
(℃) 

EC 
(mS/cm) Comments 

P1 4.63 3.32 7.30 22.8 308 Light brown to clear, 

no odour, no sheen 

P2 4.62 3.68 7.36 23.0 242 
Light grey to clear, no 

odour, no sheen 

P3 4.67 4.21 7.42 22.0 231 
Turbid light yellow-

brown, no odour, no 

sheen 

P4 3.66 3.19 7.59 19.8 327 
Turbid dark brown, no 

odour, no sheen 

P5 4.63 4.13 - - - Not sampled 

Notes: 
mS/cm: micro-Siemens per centimeter 
m bgl: metres below ground level 
EC: Electrical Conductivity 

The groundwater pH recorded at all locations was neutral and ranged between 7.30 and 7.59 

and the EC ranged between 231 mS/cm and 327 mS/cm which is expected given the naturally 

occurring salty sands. Based on these EC levels, it is considered highly unlikely that the 

groundwater will be consumed given that water with a range of EC between 150 – 300 mS/m 
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has a marked salty taste and would probably not be used on aesthetic grounds if alternative 

supplies are available. Water with an EC range of between 300 to 450 mS/m would taste 

extremely salty. 

Based on the surveyed groundwater elevations provided by Icon Consulting Engineers the 

general groundwater flow direction is towards the south. Data collected from the topographic 

survey is presented in Table 4.1.2. 

Table 4.1.2: Piezometer Topographic Survey Data 

Piezometer 
Id. 

Coordinates 

Elevation 
relative to 
reference 
point (m) 

Groundwate
r water level 

(m bgl) 

Groundwater 
elevation corrected 
relative to reference 

point (m above 
reference)  X Y Z 

P1 34° 6'49.84"S 18°22'48.80"E 6.680 3.315 3.365 

P2 34° 6'47.78"S 18°22'51.48"E 7.062 3.675 3.387 

P3 34° 6'50.68"S 18°22'54.94"E 7.495 4.210 3.285 

P4 34° 6'52.49"S 18°22'49.32"E 6.385 3.190 3.195 

P5 34° 6'50.60"S 18°22'51.20"E 7.459 4.125 3.334 
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4.2 SOIL LABORATORY ANALYTICAL RESULTS 

A summary of the results of the soil analyses are presented in Table 4.2.1. Only determinants 

which were detected above the laboratory detection limits, are shown. The analytical certificates 

are presented in full in Annex C. 

The soil analytical results have been compared with the South African Soil Screening Values 

(SSV1) for “All Land-Uses Protective of the Water Resource” which are the most conservative 

of the screening values provided in the Framework. Although groundwater is not proposed to 

be used at the Site, the wetland located south and south west of the historic waste disposal 

facility is considered an important water resource and ecosystem in the area. No organic 

compounds were detected above the laboratory detection limits. Metals (arsenic, cobalt, 

chromium, copper, manganese, nickel, lead, vanadium and zinc) and anions (fluoride, chloride, 

nitrate and sulphate) were recorded above the laboratory detection limit, however they are all 

below the SSV1 screening criteria. This is consistent with what was expected, based on the 

inert nature of the materials observed to be contained within the waste body.  
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Table 4.2.1: Summary of Soil Analytical Detections (mg/kg) 

Determinant (mg/kg) Screening Level 
SSV1 (mg/kg) 

LMTP1 
(2.5 m bgl) 

LMTP2  
(2.4 m bgl) 

LMTP3 
(3.9 m bgl) 

LMTP4 
(2.4 m bgl) 

LMTP5  
(3.0 m bgl) 

Metals (mg/kg) 
As (Arsenic) 5.8 0.6 3.6 3.8 3.8 2.8 
Co (Cobalt) 300 0.6 3.3 9.0 2.0 2.7 
Cr III (Chromium) 46 000 18.5 32.6 38.3 37.6 63.1 
Cu (Copper) 16 1 1 1 <1 1 
Mn (Manganese) 740 3 17 166 41 29 
Ni (Nickel) 91 1.8 9.0 15.5 8.3 6.8 
Pb (Lead) 20 <5 7 8 13 17 
V (Vanadium) 150 3 31 33 45 14 
Zn (Zinc) 240 <5 <5 <5 10 38 
Anions (mg/kg) 
Fluoride 30 3.4 2.2 2.5 <0.3 2.7 
Chloride 12 000 5 18 102 150 165 
Nitrate (NO3)  120 4.9 6.0 4.6 4.4 <2.5 
Sulphate (SO4) 4 000 17.5 212 414.5 1 556 177 

Notes: 
SSV1 - Values as stipulated for All Land-Uses Protective of the Water Resource 
< #: Indicates value below the laboratory detection limit 
m bgl – metres below ground level 
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4.3 GROUNDWATER LABORATORY ANALYTICAL RESULTS 

A summary of the results of the groundwater analyses are presented in Table 4.3.1. Only 

determinants which were detected above the laboratory detection limits, are shown. The 

analytical certificates are presented in full in Annex C.  

The purpose of the groundwater sampling is to fulfil the monitoring requirements stipulated 

within the WML. These results form a baseline for any future monitoring the CoCT may carry 

out.  

At present, there are no South African Screening Values for groundwater. While a future potable 

groundwater use scenario is considered unlikely considering the high salinity, the analytical 

results for this assessment form a baseline assessment for the groundwater quality at the Site. 
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Table 4.3.1: Groundwater Analytical Results (µg/L) 

Notes: 
NV: No value  

Determinant (µg/L) GWP1LM 
(P1) 

GWP2LM 
(P2) 

GWP3LM 
(P3) 

GWP4LM 
(P4) 

Calcium (Ca) 450.2 298.7 198.1 436.7 
Magnesium (Mg) 71.3 55.2 39.5 95.0 
Potassium (K) 104.1 99.5 80.2 142.6 
Sodium (Na) 130.3 94.2 187.1 205.1 
Fluoride (F) 0.6 0.5 0.4 0.6 
Chloride (Cl) 222.4 162.9 314.7 247.1 
Sulphate (SO4) 812.0 469.8 198.0 965.3 
Nitrate (N) 21.37 0.23 0.54 0.47 
Ammoniacal Nitrogen as N 0.07 2.19 0.50 0.19 
Total Alkalinity (CaCO3) 570 657 737 797 
Chemical Oxygen Demand (COD) 91 90 54 310 
Total Dissolved Solids (TDS) 2 511 1 754 1 531 2 707 
Electrical Conductivity (EC) (mS/cm) 308 242 231 327 
pH 7.30 7.36 7.42 7.59 
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4.4 SOIL & GROUNDWATER SAMPLE QA/QC ANALYSES 

4.4.1 Soil QA/QC Analyses 

A trip blank sample was submitted for QA/QC for the volatile organic carbon analytes to ensure 

no cross contamination of samples during transit to the laboratory. The trip blank sample 

recorded below laboratory detection limits for volatile organic carbon (VOC) analytes, confirming 

that no volatiles were introduced during transportation.  

4.4.2 Groundwater QA/QC Analyses 

A single blind duplicate was collected. RDP between the primary and duplicate samples were 

acceptable, thus indicating the reproducibility of the sample results. Table 4.4.1 compares the 

results of the primary and duplicate sample. 

Table 4.4.1: Primary & Duplicate Groundwater Sample Comparison 

Determinant (µg/L) GWP1LM 
(P1) 

GWDUP01 
(P1) 

Calcium (Ca) 450.2 516.8 
Magnesium (Mg) 71.3 71.3 
Potassium (K) 104.1 99.5 
Sodium (Na) 130.3 129.8 
Fluoride (F) 0.6 0.6 
Chloride (Cl) 222.4 225.5 
Sulphate (SO4) 812.0 832.2 
Nitrate (N) 21.37 21.64 
Ammoniacal Nitrogen as N 0.07 0.07 
Total Alkalinity (CaCO3) 570 570 
Chemical Oxygen Demand (COD) 91 93 
Total Dissolved Solids (TDS) 2 511 308 
Electrical Conductivity (EC) (mS/cm) 308 251.3 
pH 7.30 7.36 
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5. CONCEPTUAL SITE MODEL
As the sub-surface environment is generally too complex to be described in its entirety, a 

conceptual site model (CSM) helps provide a representation of the environment within a set of 

reasonable boundaries and assumptions. The CSM provides a representation of the 

characteristics of a Site either in diagrammatic or written form, to show the possible 

relationships between contaminants, pathways and receptors. The development of a CSM is a 

dynamic process and requires that it is continuously updated as successive iterations of work 

are completed and new information on the Site becomes available.

As a minimum, a CSM tries to define three risk factors (current or future), as per the definitions 

used in the Framework document:

• Sources: contains a concentration of contaminant(s) – a substance that is in, or on land 

that has the potential to cause an impact to human health or the environment;

• Pathways: the route or means that controls the release and migration of a contaminant 

to environmental media, for instance soil to water or soil to air; and

• Receptors: in general terms, something that can be adversely affected by exposure to 

the contaminants. Receptors include humans but may also include animals and plants.

The potential “risks” posed by the presence of a source of contamination and applicable 

exposure of receptors via the relevant pathways at a site are qualitatively assessed using what 

is referred to as a “source-pathway-receptor” (SPR) model. Any of the three risk factors can 

exist independent of each other with no resultant risk. By applying a qualitative analysis, a risk 

is only considered to exist when the SPR linkage is complete, i.e. where all three risk factors 

co-exist under current or future land use scenario. Figure 6 illustrates this concept graphically. 
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Figure 6: A graphic illustration of the qualitative derivation of risk via the Source-
Pathway-Receptor (SPR) approach. 

A more detailed qualitative analysis of the SPR linkages are presented in Table 5.1. 

The proposed development includes retirement residential housing as well as a lifestyle centre 

with various facilities for the residents. During the construction of the development, EPI plans to 

remove the waste associated with the historical waste disposal facility. Waste will be separated 

according to its classification, will be removed from site and disposed of accordingly. Prior to 

the commencement of construction, the extent of land will be levelled with imported clean soil, 

therefore the area will no longer be considered a part of the historical waste disposal facility; 

resulting in complete removal of the source on the portion of Erf No. 3823.   
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Table 5.1: Qualitative Assessment of the Potential Source-Pathway-Receptors 

SOURCE RECEPTOR PATHWAY POTENTIALLY COMPLETE 
PATHWAY? 

PRIMARY: 

Historical waste body 

 Historic disposal facility
estimated to be 34 – 43
years old

 Depth of the waste
body ranges from ~ 0.2
m - 3.9 m bgl

 Waste identified
included: concrete,
plastic, wire, PVC,
metal pipes, ceramic
tile, roof sheeting,
concrete piping,
wooden poles, rusted
metal etc.

 Roof sheeting & pipes
observed in the waste
body has the potential
to contain asbestos

SECONDARY: 
Groundwater 
Shallow sandy aquifer which is underlain by 
an extensive clay layer that acts as a semi 
permeable layer; enabling lateral movement 
of groundwater.   
 Current use - groundwater is abstracted

from a well point and piped below ground
directly into water features and ponds at
the estate.

 Future use – potential only if future
residents install private boreholes.

H
U

M
A

N
 

On-site construction workers 
involved in the sorting and 
removal of waste body in 
preparation of construction of 
the proposed development  

Ingestion No - as groundwater is not used for drinking (too saline20) 
and municipal drinking water is supplied to site workers 

None identified. 

Dermal No - there is no access to the groundwater abstracted 
from the existing well point (no tap outlet). Excavations 
will not intersect groundwater therefore there will be no 
contact with seepage water.  

None identified. 

On-site future residents  Ingestion No - It was confirmed that groundwater is not used for 
consumption (too saline) and there is no access to the 
water apart from in the water features as there are no tap 
outlets. Municipal drinking water is supplied.  
There is a potential link for residents if they install a 
borehole for irrigation of fruit or vegetables. However 
based on the nature of the development the installation 
private boreholes on the estate is not considered a 
realistic feature of the future development, 

None identified.  
Estate management can control the 
installation of boreholes by residents. 

Dermal Potential - contact with groundwater in the estate water 
features and if residents install boreholes 

None identified: Estate management to 
implement control measures to control the 
installation of boreholes by residents 

EC
O

LO
G

IC
A

L Wetland directly adjacent 
(south) of the historical disposal 
facility with the groundwater 
flow direction towards the 
wetland 

Seepage Seepage of shallow groundwater into the wetland  
Potential impact to the wetland ecosystem.  

Based on the high-level data review impact 
is considered low, however this pathway is 
considered outside scope of this - 
assessment. The removal of the waste 
body on Erf 3823 will potentially decrease 
the likelihood of impact.  

Soil: The site is underlain by quartzitic 
sandy sediments of the Springfontein 
formation. Evidence of reworking of the 
upper alluvial sandy deposits at the waste 
facility, with waste heaps extending 1.5 m 
above ground. 

Excavations conducted during the 
assessment (up to ~5m bgl) confirm 
unconsolidated permeable sandy sediments 
and the thickness of the waste body 
extending ~3.6 m bgl in some areas. Re-
working of the shallow sandy deposits with 
waste.  

Soil analytical results were compared to 
South African soil screening values for all 

H
U

M
A

N
 

On-site construction workers 
(involved in the sorting and 
removal of waste body in 
preparation of construction of 
the proposed development) 

Inhalation (dust)  Direct exposure to soils of the waste body during sorting 
and removal of waste body and associated excavations. 

Potential exposure to asbestos (from ACMs) via the 
inhalation of asbestos fibres from building materials during 
the removal of the waste body during the construction 
phase at the Site. 

None identified for soils.  

However, the potential for asbestos 
containing materials exists and are to be 
managed through controls in the EMP21 
management controls during construction.  

Note fragments of ACMs will have a higher 
likelihood for fibre release if crushed by 
construction traffic. Therefore the removal 
and management of the materials identified 
as potential ACMs is detrimental to avoid 
potential exposure to asbestos fibres 

Dermal Direct exposure to contaminated soils through handling of 
the waste and associated soils. 

None identified as this risk is managed 
through controls in the EMP. 

20 Based on these EC levels, it is considered highly unlikely that the groundwater will be consumed given that water with a range of EC between 150 – 300 mS/m has a marked salty taste and would probably not be used on 
aesthetic grounds if alternative supplies are available. Water with a range of EC between 300 to 450 mS/m tastes extremely salty (SOUTH AFRICAN WATER QUALITY GUIDELINES, Volume 1: Domestic Water Use, Second 
Edition, 1996. 
21 Doug Jeffery Environmental Consultants: Evergreen Lake Michelle, Lifestyle Retirement Village, Remainder Erf 3823 Noordhoek Draft Environmental; Management Programme; August 2018. 
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SOURCE RECEPTOR PATHWAY POTENTIALLY COMPLETE 
PATHWAY? 

land-uses protective of a water resource. 
Metals and anions recorded above the 
laboratory detection limit are below the 
SSV1 screening criteria. As such, soil is not 
considered a source.  

However, potential asbestos containing 
construction rubble (fragments of roof 
sheeting and down pipes) was identified and 
mixed within the waste body 

Future on-site residents   Dermal/ingestion Potential exposure of residents for food grown in 
contaminated soils.  
Contact with contaminated dust or director contact with 
soil while gardening. 

However, clean topsoil will be imported once the waste 
body has been removed. 

None identified 

Inhalation (dust)  Potential exposure inhalation of  contaminated dust. 
However, clean topsoil will be imported once the waste 
body has been removed. 

Potential exposure to asbestos fibres from unidentified 
ACMs exposed at the surface of the adjacent disposal 
facility (remainder of Cape Farm No. 933 & Erf No. 3823 

None identified for soils  

With respect to asbestos fibres, the 
likelihood of exposure is considered low as 
layer of vegetated cover soil is present 
disposal facility and it is. (see 
recommendation)22 . 

The ACMs observed are considered non 
friable forms of asbestos with a low risk of 
fibre release unless severely weathered or 
crushed. It is therefore unlikely that future 
residents at the Site will be exposed to 
asbestos fibres if the ACMs remain in situ 
at the adjacent property (remainder of 
waste disposal facility, north of the Site) 

Landfill gas 
Potential for the build-up, lateral migration 
and release of landfill gases (mostly 
methane and carbon dioxide) trapped in air 
space between the soil and waste body.  

The extent to which landfill gas is produced 
is a function of many factors including the 
age of the waste body and the extent to 
which biodegradable materials are present 
the waste. 

H
U

M
A

N
 

On-site construction workers Inhalation 
/explosion 

Potential exposure of construction workers excavation 
phases. 

Not assessed (see recommendation1 

Future on-site residents  Inhalation 
/explosion 

Potential exposure of future on-site residents to gaseous 
elements and compounds potentially present between the 
waste and soil particles at the adjacent property 
(remainder of Cape Farm No. 933 & Erf No. 3823) and the 
potential migration of the gases / vapours in a southerly 
direction. 

22A gas vapour study can be completed to ensure there is no gas/vapour pathway at the Site 
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6. CONCLUSIONS & RECOMMENDATIONS

6.1 CONCLUSIONS

The key findings from the assessment are presented below.

i. Soil samples collected from strategic locations below the waste body at the Site were 

analysed for the broad range of organic and inorganic determinants included in 

the Frameworks’ SSV list23.The soil analytical results indicated that these  determinants 

are either below the laboratory detection limits for the tested parameters or below 

the referenced SSV1 screening threshold value;

ii. As no significant soil impacts were reported, and in alignment with the Framework, soils 

at the Site do not pose a significant risk to human health or the environment, no 

further action in this regard is considered necessary;

iii. Shallow groundwater is considered as the main contaminant transport pathway at most 

contaminated sites as groundwater can potentially be impacted by leachable 

contaminants, potentially present in soils overlying and up-gradient of the Site (mobilised 

by infiltration of rainfall and surface run-off). Although the Site is an historical disposal 

facility and leaching from the soil is a potential migration pathway for contaminants, the 

risk of leaching at the Site is considered negligible as there is no discernible impact 

observed in the soils as reported in this assessment. However; the current status of the 

soils up-gradient of the Site within the remainder of the historic waste facility (Remainder 

of Cape Farm 933) is unknown;

iv. The groundwater chemical analysis was completed for the chemical suite as per the 

WML (Ref: 19/2/5/1/A6/57/WL0041/14) for the closure of the waste disposal facility 

parameters which form the “baseline” assessment of groundwater conditions at  the 

Site and can be referenced for comparison with the CoCT’s future sampling events;

v. Based on the qualitative risk assessment presented in the CSM, there is limited potential 

exposure to contamination at the Site in its current state. Removal of the waste from the 

Site as well as the clean layer of surface soils, that will be installed as part of the 

proposed development, will facilitate a change in land-use for residential use.

23 The SSV list includes: metals, petroleum organics, MAHs, aromatics, petroleum additives, organics and anions). 
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6.2 RECOMMENDATIONS

Based on the conclusions presented above, the following recommendations are made: 

i. As there is the potential for ACMs to be present in the roof sheeting/pipes contained 

within the waste body and thus potential exposure of ACMs to the construction workers 

during the removal of the waste, the construction EMP should consider the potential for 

ACMs and implement management controls during construction and safe disposal of 

ACMs;

ii. The potential presence of landfill gases within the historical waste disposal facility on the 

Remainder of Cape Farm No. 933 and Erf. No. 3823 was raised at the meeting with the 

CoCT and DEA&DP on 15 May 2019. Based on available data, we are of the opinion 

that the risk for landfill gas generation to the extent that it would pose a risk to the 

proposed development is low. However, it is recommended the potential presence of 

landfill gas be further assessed and excluded prior to development, in terms of 

its impact both during construction and to future residents (from the adjoining 

disposal facility on remainder Cape Farm No 933);

iii. Although it is considered unlikely that groundwater will be used given the high salinity, 

and that it is unlikely to be contaminated based on the soil concentrations and the 

groundwater analysis (for a limited analytical suite) carried out, a low potential for 

contamination still exists. Additionally, the disposal facility on remainder Cape Farm No 

933 will remain in place after the proposed development is completed. Thus, it is 

recommended that analysis of the groundwater from a selection of the existing 

piezometers on Erf 3823 is undertaken for a broad range of analytes to further assess 

this potential source;

iv. CoCT is the licence holder of the WML Ref: 19/2/5/1/A6/57/WL0041/14 for the closure 

of the waste disposal facility; Cape Farm No. 933 and Erf No. 3823 Noordhoek and 

remains responsible for upholding the terms and conditions of the WML. If the 

proposed housing development is approved the waste body at the Site will be 

removed. With the change in land use, EPI/CoCT should apply to amend the WML to 

reflect the actual extent of the historical waste disposal facility in the current WML.
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7. LIMITATIONS
This report was prepared in accordance with the scope of work outlined in IBIS’ proposal and in

a manner consistent with the level of skill and care stated in our contract. This report was

developed within the confines of the existing available data, our scope of work, the budget,

schedule and other constraints.

This report is based upon the application of scientific principles and professional judgment to

specified facts, with resultant subjective interpretations. Professional judgments expressed

herein are based on the facts available at the time the investigations were undertaken. The

information provided in this report is not to be construed as legal advice.

IBIS makes no warranty concerning the suitability of the Site for any purpose or the permissibility

of any use, development or redevelopment of the Site. More generally, IBIS make no warranties,

expressed or implied, as to merchantability or fitness for a particular purpose.

IBIS prepared this report for the sole and exclusive benefit and use of the Client. Except as

otherwise expressly agreed by IBIS, delivery of a copy of this report provided to a third party by

IBIS or The Client shall be for informational purposes only and IBIS disclaims all liability to such

a third party to the extent permitted by law. Any delivery to or use of this report by a third party

is deemed to constitute acceptance of this limitation.

IBIS is not engaged in environmental assessment and reporting for the purpose of advertising,

sales promotion or endorsement of any the Client’s interests, including raising investment

capital, recommending investment decisions or other publicity purposes. Accordingly, the Client

also agrees that none of its advertising, sales promotion or other publicity matter containing

information obtained from this audit and report will mention or imply the name of IBIS.

The Client agrees that it will not quote, attribute or refer to IBIS, our services or this report (or

any part thereof) in any prospectus, offering circular or similar document without IBIS’ prior

written consent. To the extent that IBIS does consent to any such use, quotation, attribution or

reference, we reserve the right to review and comment on the form and content thereof.
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Annex A: 
Test Pit/Piezometer Profiles 



GEOLOGICAL LOG: TP1 
Project Name: Lake Michelle Date started: 23/04/2019 Plain riser length: 0.75 m 

Project No.: 0283 - 0889 Date completed: 23/04/2019 Screen length: 

Location: Noordhoek, Cape Town Clearance depth: 6.0 m bgs Sampling method: Excavator 

Logged by: A. Leach Total depth: 5.25 m bgs Coordinates (X/Y): 34° 6'49.84"S ;  18°22'48.80"E 

Contractor: Icon Consulting Engineers Drill diameter: N/A PID used: N/A 

Drill equip.: Excavator Casing dia. (mm): 63 mm Well development: Bailer 

4.50 m 

Depth 
(m) 

Sample 
(m) Geological Description 

Well 
Con-

struction 
Comments 

Push on end-cap 

Solid riser 

Bidum 

Screened section 

 

Grass / top soil, dry, dark brown, loose 

Waste: plastic bags, plastic bottles, metal, sandstone blocks and 
cobbles, roof sheeting, plastic piping, wooden poles 

(no staining, no odour) 

Slightly moist to wet, grey, medium grained, loose, sand (no field 
evidence of contamination).   

0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60  
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 

END OF SOIL BORE 

Comments: 

Test pit/piezometer 1 is located along the northern boundary of the historic disposal facility at Lake Michelle, 
north west of the gatehouse were.  

Soil sample collected at 2.4 m bgl. 

No field evidence of contamination below or above the waste lens. Waste lens identified between 0.20 and 
2.4 m bgl 

Natural sand below the waste lens 

SWL (3.94 m bgl) 

Push on end-cap 

X 



GEOLOGICAL LOG: TP2 
Project Name: Lake Michelle Date started: 23/04/2019 Plain riser length: 0.760 m 

Project No.: 0283 - 0889 Date completed: 23/04/2019 Screen length: 

Location: Noordhoek, Cape Town Clearance depth: 6.0 m bgs Sampling method: Excavator 

Logged by: A. Leach Total depth: 5.26 m bgs Coordinates (X/Y): 34° 6'47.78"S ;  18°22'51.48"E 

Contractor: Icon Consulting Engineers Drill diameter: N/A PID used: N/A 

Drill equip.: Excavator Casing dia. (mm): 63 mm Well development: Bailer 

4.50 m 

Depth 
(m) 

Sample 
(m) Geological Description 

Well 
Con-

struction 
Comments 

Push on end-cap 

Solid riser 

Bidum 

Screened section 

 
 

Grass / top soil, dry, dark brown, loose 

Waste: plastic bags, plastic bottles, metal, sandstone blocks and 
cobbles, and bricks. 

(no staining, no odour) 

Dry to slightly moist, light brown to dark brown, medium grained, 
loose, sand to hard organic layer (humic odour) 

Slightly moist to wet, light brown, medium grained, loose, sand 
(no field evidence of contamination) 

0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.20 
2.40  
2.60 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 

END OF SOIL BORE 

Comments: 

Test pit/piezometer 2 is located along the northern boundary of the historic disposal facility on Lake Michelle 
Estate Erf 3823 east of test pit /piezometer location TP1.  

Soil sample collected at 2.4 m bgl. 

No field evidence of contamination below or above the waste lens. Waste lens identified between 0.20 and 
2.2 m bgl 

Natural sand below the waste lens 

SWL (4.32 m bgl) 

Push on end-cap 

X 



GEOLOGICAL LOG: TP3 
Project Name: Lake Michelle Date started: 23/04/2019 Plain riser length: 0.810 m 

Project No.: 0283 - 0889 Date completed: 23/04/2019 Screen length: 

Location: Noordhoek, Cape Town Clearance depth: 6.0 m bgs Sampling method: Excavator  

Logged by: A. Leach Total depth: 5.31 m bgs Coordinates (X/Y): 34° 6'50.68"S ; 18°22'54.94"E 

Contractor: Icon Consulting Engineers Drill diameter: N/A PID used: N/A 

Drill equip.: Excavator  Casing dia. (mm): 63 mm Well development: Bailer  

4.50 m 

Depth 
(m) 

Sample 
(m)  Geological Description 

Well 
Con-

struction 
Comments 

      Push on end-cap  
 
 
 
Solid riser 
 
Bidum 
 
 
 
Screened section 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Grass / top soil, dry, dark brown, loose  

Waste: plastic bags, metal, sandstone blocks and cobbles 

(no staining, no odour) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slightly moist to wet, light grey to orange mottled brown,  

 

0.00    

0.20    

0.40    

0.60    

0.80    

1.00    

1.20    

1.40    

1.60    

1.80    

2.00    

2.20    

2.40    

2.60    

2.80    

3.00    

3.20    

3.40    

3.60    

3.80    

4.00    

4.20   medium dense to loose, clayey sand to sand  

(no field evidence of contamination) 
 

 

 

4.40    

4.60    

4.80    

5.00    

5.20    

END OF SOIL BORE 

 

 

Comments: 

Test pit/piezometer 3 is located along the southern boundary of the historic disposal facility at Lake Michelle, 
south east of the gatehouse.  

Soil sample collected at 3.9 m bgl.  

No field evidence of contamination below or above the waste lens. Waste lens identified between 0.20 and 
3.7 m bgl 

Natural sand below the waste lens 

 

SWL (4.85 m bgl) 

Push on end-cap 

X 



GEOLOGICAL LOG: TP4 
Project Name: Lake Michelle Date started: 24/04/2019 Plain riser length: 0 m 

Project No.: 0283 - 0889 Date completed: 24/04/2019 Screen length: 

Location: Noordhoek, Cape Town Clearance depth: 6.0 m bgs Sampling method: Excavator  

Logged by: A. Leach Total depth: 4.31 m bgs Coordinates (X/Y): 34° 6'52.49"S ;  18°22'49.32"E 

Contractor: Icon Consulting Engineers Drill diameter: N/A PID used: N/A 

Drill equip.: Excavator  Casing dia. (mm): 63 mm Well development: Bailer  

4.50 m 

Depth 
(m) 

Sample 
(m)  Geological Description 

Well 
Con-

struction 
Comments 

      Push on end-cap  
 
 
 
Solid riser 
 
Bidum 
 
 
 
Screened section 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Grass / top soil, dry, dark brown, loose  

Waste: concrete blocks (building rubble), plastic bags, plastic 
bottles 

(no staining, no odour) 

 

 

 

 

 

 

 

Dry to slightly moist, brown, loose to moderately dense, sand to 
clayey silt (no field evidence of contamination) 

 

0.00    

0.20    

0.40    

0.60    

0.80    

1.00    

1.20    

1.40    

1.60    

1.80    

2.00    

2.20    

2.40    

2.60    

2.80    

3.00    

3.20    

3.40    

3.60    

3.80    

4.00    

4.20   Slightly moist to wet, grey, sand (no field evidence of contamina-
tion) 

 

4.30    

    

    

    

    

END OF SOIL BORE 

 

 

Comments: 

Test pit/piezometer 4 is located along the southern boundary of the historic disposal facility at Lake Michelle, 
within the south western corner of the site.  

Soil sample collected at 2.4 m bgl.  

No field evidence of contamination below or above the waste lens. Waste lens identified between 0.20 and 
2.4 m bgl 

Natural sand below the waste lens 

 

SWL (3.84 m bgl) 

Push on end-cap 

X 



GEOLOGICAL LOG: TP5 
Project Name: Lake Michelle Date started: 23/04/2019 Plain riser length: 0.760 m 

Project No.: 0283 - 0889 Date completed: 23/04/2019 Screen length: 

Location: Noordhoek, Cape Town Clearance depth: 6.0 m bgs Sampling method: Excavator  

Logged by: A. Leach Total depth: 5.26 m bgs Coordinates (X/Y): 34° 6'50.60"S ; 18°22'51.20"E 

Contractor: Icon Consulting Engineers Drill diameter: N/A PID used: N/A 

Drill equip.: Excavator  Casing dia. (mm): 63 mm Well development: Bailer  

4.50 m 

Depth 
(m) 

Sample 
(m)  Geological Description 

Well 
Con-

struction 
Comments 

      Push on end-cap  
 
 
 
Solid riser 
 
Bidum 
 
 
 
Screened section 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Grass / top soil, dry, dark brown, loose  

Waste: plastic bags, bricks, scrap metal, rubber tubing, wooden 
poles 

(no staining, no odour) 

 

 

 

 

 

 

 

 

 

Moist to wet, grey to yellow-brown, medium grained, sand 

(no field evidence of contamination) 

 

0.00    

0.20    

0.40    

0.60    

0.80    

1.00    

1.20    

1.40    

1.60    

1.80    

2.00    

2.20    

2.40    

2.60    

2.80    

3.00    

3.20    

3.40    

3.60    

3.80    

4.00    

4.20    

 
 

4.40    

4.60    

4.80    

5.00    

5.20    

END OF SOIL BORE 

 

 

Comments: 

Test pit/piezometer 5 is located centrally within the historic disposal facility at Lake Michelle, south east of the 
gatehouse.  

Soil sample collected at 3.0 m bgl.  

No field evidence of contamination below or above the waste lens. Waste lens identified between 0.20 and 
3.0 m bgl 

Natural sand below the waste lens 

 

SWL (4.76 m bgl) 

Push on end-cap 

X 
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Annex B: 
Photolog 



  

Photo 1: Lake Michelle historic disposal facility in Noordhoek, Western Cape, South 

Africa. Area covered in natural vegetation 

Photo 2:  An excavator was used for test pitting at five locations across the historic 

disposal facility on Erf 3823  

  

Photo 3: Test pit 2 (TP2) profile containing building rubble and plastic bags  Photo 4:  Test pit 4 (TP4) profile indicating layer of plastic bags, plastic bottles and 

building rubble 



  

Photo 5: Test pit 1 (TP1) waste pile containing building rubble, plastic bags & plastic 

bottles, roof sheeting and cement blocks 

Photo 6: Piezometer TP1 located along the northern boundary of the historic dispos-

al facility on Erf 3823, north west of the Lake Michelle gatehouse 

  

Photo 7: Piezometer TP2 located along the northern boundary / fence-line of the 

historic disposal facility on Erf 3823 at Lake Michelle  
Photo 8: Piezometer TP3 located along the southern boundary of the historic dispos-

al facility, eastern section of Lake Michelle; south east of the gatehouse 



  

Photo 9: Piezometer TP4 located along the southern boundary of the historic disposal 

facility at Lake Michelle, within the south western corner of the site 

Photo 10: Piezometer TP5 located within a central area of the historic disposal facili-

ty at Lake Michelle, south east of the gatehouse 
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Annex C: 
Laboratory Certificates  



Unit D2/5

9 Quantum Road

Firgrove Business Park

Somerset West

IBIS Consulting

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Musa Tiki

Technical Signatory (Inorganics)

Compiled By:

Test Report 19/346 Batch 1

Leigh-Ann Palmer

2nd May, 2019

1

Aatifah Latief 

0283-0889

Exova Jones Environmental South Africa

7130

South Africa

Organics Laboratory: Inorganics Laboratory:

Sixteen samples were received for analysis on 26th April, 2019 of which eleven were scheduled for analysis.  Please find attached our Test Report 

which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the 

scope of any accreditation, and all results relate only to samples supplied.  

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.  

 

Analysis was undertaken at either Exova Jones Environmental (UK), which is ISO 17025 accredited under UKAS (4225) or Exova Jones 

Environmental (SA) which is ISO 17025 accredited under SANAS (T0729) or a subcontract laboratory where specified. 

 

NOTE: Under International Laboratory Accreditation Cooperation (ILAC), ISO 17025 (UKAS) accreditation is recognised as equivalent to SANAS 

(South Africa) accreditation.

Unit 1 Devonshire Court 

Wynberg 

Cape Town 

Western Cape 

South Africa 

Lake Michelle

26th April, 2019

Final report

David Adams

Technical Signatory (Organics)

QF-PM 3.1.1 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 10



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 19/346

J E Sample No. 1-3 7-9 13-15 19-21 25-27

Sample ID LMTP1 LMTP2 LMTP3 LMTP4 LMTP5

Depth 2.5m 2.4m 3.9m 2.4m 3.0m

COC No / misc

Containers V V V V V

Sample Date 23/04/2019 23/04/2019 23/04/2019 23/04/2019 23/04/2019

Sample Type Solid Solid Solid Solid Solid

Batch Number 1 1 1 1 1

Date of Receipt 26/04/2019 26/04/2019 26/04/2019 26/04/2019 26/04/2019

Arsenic* 0.6 3.6 3.8 3.8 2.8 <0.5 mg/kg UK_TM30/UK_PM15

Cadmium* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg UK_TM30/UK_PM15

Cobalt* 0.6 3.3 9.0 2.0 2.7 <0.5 mg/kg UK_TM30/UK_PM15

Copper* 1 1 1 <1 10 <1 mg/kg UK_TM30/UK_PM15

Lead* <5 7 8 13 17 <5 mg/kg UK_TM30/UK_PM15

Manganese* 3 17 166 41 29 <1 mg/kg UK_TM30/UK_PM15

Mercury* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg UK_TM30/UK_PM15

Nickel* 1.8 9.0 15.5 8.3 6.8 <0.7 mg/kg UK_TM30/UK_PM15

Vanadium* 3 31 33 45 14 <1 mg/kg UK_TM30/UK_PM15

Zinc* <5 <5 <5 10 38 <5 mg/kg UK_TM30/UK_PM15

VOC MS

Methyl Tertiary Butyl Ether <2 <2 <2 <2 <2 <2 ug/kg SA_TM15/SA_PM10

Vinyl Chloride <2 <2 <2 <2 <2 <2 ug/kg SA_TM15/SA_PM10

1,1-Dichloroethene (1,1 DCE) <6 <6 <6 <6 <6 <6 ug/kg SA_TM15/SA_PM10

trans-1-2-Dichloroethene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

cis-1-2-Dichloroethene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Chloroform <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Carbon tetrachloride <4 <4 <4 <4 <4 <4 ug/kg SA_TM15/SA_PM10

1,2-Dichloroethane <4 <4 <4 <4 <4 <4 ug/kg SA_TM15/SA_PM10

Benzene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Toluene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Chlorobenzene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Ethylbenzene <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

Xylenes (sum of isomers) <8 <8 <8 <8 <8 <8 ug/kg SA_TM15/SA_PM10

1,1,2,2-Tetrachloroethane <3 <3 <3 <3 <3 <3 ug/kg SA_TM15/SA_PM10

1,4-Dichlorobenzene <4 <4 <4 <4 <4 <4 ug/kg SA_TM15/SA_PM10

1,2-Dichlorobenzene <4 <4 <4 <4 <4 <4 ug/kg SA_TM15/SA_PM10

1,2,4-Trichlorobenzene <7 <7 <7 <7 <7 <7 ug/kg SA_TM15/SA_PM10

1,2,3-Trichlorobenzene <7 <7 <7 <7 <7 <7 ug/kg SA_TM15/SA_PM10

1,2-Dichloroethene (cis & trans) <6 <6 <6 <6 <6 <6 ug/kg SA_TM15/SA_PM10

Trichlorobenzenes (1,2,3 & 1,2,4) <14 <14 <14 <14 <14 <14 ug/kg SA_TM15/SA_PM10

Surrogate Recovery Toluene D8 100 98 100 95 99 <0 % SA_TM15/SA_PM10

Surrogate Recovery 4-Bromofluorobenzene 96 90 97 72 94 <0 % SA_TM15/SA_PM10

SVOC MS

Phenols

2-Chlorophenol <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

PAHs

Naphthalene <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

Pyrene <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

Benzo(a)pyrene <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

Lake Michelle

Leigh-Ann Palmer

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

IBIS Consulting

0283-0889

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 10



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 19/346

J E Sample No. 1-3 7-9 13-15 19-21 25-27

Sample ID LMTP1 LMTP2 LMTP3 LMTP4 LMTP5

Depth 2.5m 2.4m 3.9m 2.4m 3.0m

COC No / misc

Containers V V V V V

Sample Date 23/04/2019 23/04/2019 23/04/2019 23/04/2019 23/04/2019

Sample Type Solid Solid Solid Solid Solid

Batch Number 1 1 1 1 1

Date of Receipt 26/04/2019 26/04/2019 26/04/2019 26/04/2019 26/04/2019

SVOC MS

Other SVOCs

Nitrobenzene <10 <10 <10 <10 <10 <10 ug/kg SA_TM16/SA_PM8

Surrogate Recovery 2-Fluorobiphenyl 105 105 106 108 105 <0 % SA_TM16/SA_PM8

Surrogate Recovery p-Terphenyl-d14 100 100 100 101 100 <0 % SA_TM16/SA_PM8

TPH CWG

Aliphatics

C7-C9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg SA_TM36/SA_PM12

C10-C14 <4 <4 <4 <4 <4 <4 mg/kg SA_TM5/SA_PM8/PM16

C15-C36 <7 <7 <7 <7 <7 <7 mg/kg SA_TM5/SA_PM8/PM16

Total aliphatics C7-C36 <12 <12 <12 <12 <12 <12 mg/kg SA_TM5/TM36/SA_PM8/PM12/PM16

PCBs (Total vs Aroclor 1254) <10 <10 <10 <10 <10 <10 ug/kg SA_TM17/SA_PM8

Natural Moisture Content 3.0 15.9 27.7 18.9 14.8 <0.1 % SA_PM4/SA_PM0

Fluoride 3.4 2.2 2.5 <0.3 2.7 <0.3 mg/kg SA_TM27/SA_PM20

Chloride 5 18 102 150 165 <2 mg/kg SA_TM27/SA_PM20

Nitrite as NO2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg SA_TM27/SA_PM20

Nitrate as NO3 4.9 6.0 4.6 4.4 <2.5 <2.5 mg/kg SA_TM27/SA_PM20

Sulphate as SO4 (2:1 Ext) 0.0175 0.2120 0.4145 1.5560AA 0.1770 <0.0015 g/l SA_TM27/SA_PM20

Hexavalent Chromium* <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg UK_TM38/UK_PM20

Chromium III* 18.5 32.6 38.3 37.6 63.1 <0.5 mg/kg UK_TM30/TM38/UK_PM15/PM20

Total Cyanide* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg UK_TM89/UK_PM45

LOD/LOR Units
Method

No.

Exova Jones Environmental

IBIS Consulting

0283-0889

Lake Michelle

Leigh-Ann Palmer

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 10



Client Name: Report : Liquid

Reference:

Location:

Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  

JE Job No.: 19/346 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 31-34 35-38 39-42 43-46 47-50 51-52

Sample ID GWP1LM GWP2LM GWP3LM GWP4LM GWDUP1LM TRIP BLANK

Depth

COC No / misc

Containers H HN P H HN P H HN P H HN P H HN P P

Sample Date 25/04/2019 25/04/2019 25/04/2019 25/04/2019 25/04/2019 25/04/2019

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Trip Blank

Batch Number 1 1 1 1 1 1

Date of Receipt 26/04/2019 26/04/2019 26/04/2019 26/04/2019 26/04/2019 26/04/2019

Dissolved Calcium
 SA 450.2AB 298.7AB 198.1 436.7AB 516.8AB - <0.3 mg/l SA_TM27/SA_PM0

Dissolved Magnesium
 SA 71.3 55.2 39.5 95.0 71.3 - <0.2 mg/l SA_TM27/SA_PM0

Dissolved Potassium
 SA 104.1AB 99.5 80.2 142.6AB 99.5 - <0.1 mg/l SA_TM27/SA_PM0

Dissolved Sodium
 SA 130.3 94.2 187.1 205.1AB 129.8 - <0.1 mg/l SA_TM27/SA_PM0

VOC MS

Methyl Tertiary Butyl Ether - - - - - <0.1 <0.1 ug/l SA_TM15/SA_PM10

Vinyl Chloride - - - - - <0.1 <0.1 ug/l SA_TM15/SA_PM10

1,1-Dichloroethene (1,1 DCE)
 SA - - - - - <3 <3 ug/l SA_TM15/SA_PM10

trans-1-2-Dichloroethene
 SA - - - - - <3 <3 ug/l SA_TM15/SA_PM10

cis-1-2-Dichloroethene
 SA - - - - - <3 <3 ug/l SA_TM15/SA_PM10

Chloroform
 SA - - - - - <2 <2 ug/l SA_TM15/SA_PM10

Carbon tetrachloride
 SA - - - - - <2 <2 ug/l SA_TM15/SA_PM10

1,2-Dichloroethane
 SA - - - - - <2 <2 ug/l SA_TM15/SA_PM10

Benzene - - - - - <0.5 <0.5 ug/l SA_TM15/SA_PM10

Toluene
 SA - - - - - <5 <5 ug/l SA_TM15/SA_PM10

Chlorobenzene
 SA - - - - - <2 <2 ug/l SA_TM15/SA_PM10

Ethylbenzene
 SA - - - - - <1 <1 ug/l SA_TM15/SA_PM10

Xylenes (sum of isomers) - - - - - <3 <3 ug/l SA_TM15/SA_PM10

1,1,2,2-Tetrachloroethane - - - - - <4 <4 ug/l SA_TM15/SA_PM10

1,4-Dichlorobenzene
 SA - - - - - <3 <3 ug/l SA_TM15/SA_PM10

1,2-Dichlorobenzene
 SA - - - - - <3 <3 ug/l SA_TM15/SA_PM10

1,2,4-Trichlorobenzene - - - - - <3 <3 ug/l SA_TM15/SA_PM10

1,2,3-Trichlorobenzene - - - - - <3 <3 ug/l SA_TM15/SA_PM10

1,2-Dichloroethene (cis & trans) - - - - - <6 <6 ug/l SA_TM15/SA_PM10

Trichlorobenzenes (1,2,3 & 1,2,4) - - - - - <6 <6 ug/l SA_TM15/SA_PM10

Surrogate Recovery Toluene D8 - - - - - 101 <0 % SA_TM15/SA_PM10

Surrogate Recovery 4-Bromofluorobenzene - - - - - 100 <0 % SA_TM15/SA_PM10

Fluoride
 SA 0.6 0.5

++
0.4

++ 0.6 0.6 - <0.3 mg/l SA_TM27/SA_PM0

Chloride
 SA 222.4AB 162.9 314.7AB 247.1AB 225.5AB - <0.3 mg/l SA_TM27/SA_PM0

Sulphate
 SA 812.0AB 469.8AB 198.0AB 965.3AB 832.2AB - <0.5 mg/l SA_TM27/SA_PM0

Nitrate as N
 SA 21.37AB 0.23 0.54 0.47 21.64AB - <0.05 mg/l SA_TM27/SA_PM0

Ammoniacal Nitrogen as N* 0.07 2.19 0.50 0.19 0.07 - <0.03 mg/l UK_TM38/UK_PM0

Total Alkalinity as CaCO3
 SA 570 657 737 797 570 - <3 mg/l SA_TM32/SA_PM0

P Alkalinity as CaCO3 <3 <3 <3 <3 <3 - <3 mg/l SA_TM32/SA_PM0

COD (Settled)
 SA 91 90 54 310 93 - <9 mg/l SA_TM57/SA_PM0

Electrical Conductivity @25C
 SA 3080 2420 2310 3270 3080 - <2 uS/cm SA_TM28/SA_PM0

pH
 SA 7.30 7.36 7.42 7.59 7.36 - <2.00 pH units SA_TM19/SA_PM0

Total Dissolved Solids
 SA 2511 1754 1531 2707 2513 - <35 mg/l SA_TM20/SA_PM31

Lake Michelle

Leigh-Ann Palmer

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

IBIS Consulting

0283-0889

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 10



Notification of Deviating Samples

J E

 Job

 No.

Batch Depth
 J E Sample 

No.
Analysis Reason

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

Exova Jones Environmental

0283-0889

Lake Michelle

Leigh-Ann PalmerContact:

Sample ID

Client Name: IBIS Consulting

Reference:

Location:

No deviating sample report results for job 19/346

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 5 of 10



JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable

containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and

any test results that may be compromised highlighted on your deviating samples report. 

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

19/346

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless

otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 10



JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA

AB

x10 Dilution

x20 Dilution

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

AQC Sample

Suspected carry over

Trip Blank Sample

Blank Sample

Client Sample

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

Indicates analyte found in associated method blank.

ABBREVIATIONS and ACRONYMS USED

Matrix Effect

No Asbestos Detected.

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Determination Possible

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to an Exova Jones Environmental approved laboratory.

Not applicable

ISO17025 (UKAS Ref No. 4225) accredited - UK.

Dilution required.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa.

MCERTS accredited.

19/346

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 10



JE Job No: 19/346

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

SA_PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465 and BS1377.
SA_PM0 No preparation is required. AR

SA_TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds by 

Headspace GC-MS.
SA_PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  

SA_TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds by 

Headspace GC-MS.
SA_PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
Yes

SA_TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds by 

Headspace GC-MS.
SA_PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
AR Yes

SA_TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
SA_PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

SA_TM17
Modified US EPA method 8270. Determination of specific Polychlorinated Biphenyl 

congeners by GC-MS.
SA_PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

SA_TM19 Determination of pH by bench pH meter SA_PM0 No preparation is required. Yes

SA_TM20 Modified BS 1377-3: 1990  Gravimetric determination of Total Dissolved Solids SA_PM31 Sample is filtered Yes

SA_TM27 Major ions by Ion Chromatography SA_PM0 No preparation is required. Yes

SA_TM27 Major ions by Ion Chromatography SA_PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a orbital shaker for all analytes except hexavalent chromium. 

Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to soil for 

hexavalent chromium using a orbital shaker.

AD Yes

Exova Jones Environmental Method Code Appendix
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JE Job No: 19/346

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

SA_TM28 Determination of Electrical Conductivity with hand held manual conductivity probe. SA_PM0 No preparation is required. Yes

SA_TM32
Determination of Alkalinity by titration of the sample with a standard solution of acid by 

visual detection of end points.
SA_PM0 No preparation is required.

SA_TM32
Determination of Alkalinity by titration of the sample with a standard solution of acid by 

visual detection of end points.
SA_PM0 No preparation is required. Yes

SA_TM36
Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon chain range of C4-12, MTBE and BTEX by headspace GC-FID.
SA_PM12

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

SA_TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
SA_PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

AR Yes

SA_TM5/TM36

TM005: Modified USEPA 8015B. Determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) including column fractionation in the carbon range of C10-35 into 

aliphatic and aromatic fractions by GC-FID.  

TM036: Modified USEPA 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C5-10 by headspace GC-FID.  Including determination of 

BTEX and calculation of Aliphatic fractions.

SA_PM8/PM12/PM16 please refer to SA_PM8/PM16 and SA_PM12 for method details AR Yes

SA_TM57
Modified US EPA Method 410.4. Chemical Oxygen Demand is determined by hot 

digestion with  Potassium Dichromate and measured spectrophotometerically.
SA_PM0 No preparation is required. Yes

UK_TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

UK_PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes

UK_TM30/TM38

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009 / Soluble Ion analysis using the Thermo Aquakem Photometric Automatic 

Analyser. Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1

UK_PM15/PM20

Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground. / Extraction of dried and ground 

or as received samples with deionised water in a 2:1 water to solid ratio using a 

reciprocal shaker for all analytes except hexavalent chromium. Extraction of as received 

sample using 10:1 ratio of 0.2M sodium hydroxide to soil for hexavalent chromium using 

a reciprocal shaker.

Yes

UK_TM38
Soluble Ion analysis using the Thermo Aquakem Photometric Automatic Analyser. 

Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1
UK_PM0 No preparation is required.

Exova Jones Environmental Method Code Appendix
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JE Job No: 19/346

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

UK_TM38
Soluble Ion analysis using the Thermo Aquakem Photometric Automatic Analyser. 

Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1
UK_PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes

UK_TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser. 

 Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

UK_PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide and 

Thiocyanate analysis.
Yes

Exova Jones Environmental Method Code Appendix
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