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Definitions

In this EMPr any word or expression to which a meaning has been assigned in the NEMA or EIA Regulations has that
meaning, and unless the context requires otherwise –

“consultant” – is the independent accredited person appointed to undertake the monitoring and sampling of the well
points.

“contractor” - The Contractor has overall responsibility for ensuring that all work, activities, and actions linked to the
delivery of the contract, are in line with the Environmental Management Programme and that Method Statements are
implemented as described;

“hazardous substance” is a substance governed by the Hazardous Substances Act, 1973 (Act No. 15 of 1973) as
well as the Hazardous Chemical and Substances Regulations, 1995;

“solid waste” means all solid waste, including construction debris, hazardous waste, excess cement/ concrete,
wrapping materials, timber, cans, drums, wire, nails, food and domestic waste (e.g. plastic packets and wrappers);

1. DETAIL AND EXPERIENCE OF THE EAP WHO PREPARED THE PROTOCOL

This report was prepared by Adrian Sillito of SEC.

Adrian Sillito is a certified environmental assessment practitioner (CEAPSA), Professional Natural Scientist
(Pr.Sci.Nat.) and a member of the International Association for Impact Assessment (IAIAsa). Adrian has a Master of
Science Degree in Engineering Geology obtained in 1991. The first five years of his professional career were spent in
the coal and gold exploration and mining fields. Subsequent to this he worked in the geotechnical field for leading
companies. During this time, he increasingly focused on the environmental field, gaining extensive experience in
environmental impact assessment, soil and groundwater contamination investigation, remediation design and
monitoring.

SEC has extensive experience in Environmental Impact Assessment (EIA) procedures and has completed numerous
such applications in most provinces of South Africa since 1998.

2. INTRODUCTION

This Protocol for inclusion in the Environmental Management Programme (EMPr) has been compiled as part of the
Waste Licence Application, in terms of the requirements of the National Environmental Management Waste Act, 2008
(Act 59 of 2008) and the Environmental Impact Assessment Regulations, 2014, as amended.

The EMPr is intended to ensure compliance with the conditions of the Waste Licence and ROD to be issued by
DEADP Waste and DWS respectively, the principles of sound Environmental Management and the general “Duty of
Care” specified in the NEMA, so as to avoid or minimize potential negative impacts on the natural environment during
the capping exercise.

3. PROJECT LOCATION

The site is situated in the residential area of Concordia, Knysna. Formal and informal residential properties surround

the site in all directions. The surface of the proposed school site slopes in a broadly southerly direction at <1°. Site

location details are presented in Figure 1 below.
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Figure 1: Site Locality Map

Title
Site Image

Project Title
Concordia Primary School

Project Number
E13122 Legend Site Boundary 1 km Radius

4. PROJECT DESCRIPTION

The proposed site was historically used for the uncontrolled dumping of builder’s rubble, soil and organic matter, as

indicated in the OGS report dated 11 December 2013 (Revision 2) and titled “Proposed New Primary School on Erf

17632, Knysna, Western Cape”.

The Concordia site is proposed to be developed for a permanent primary school, down-gradient of an existing informal

landfill site, which is to be closed and capped.

The landfill has associated health, safety and environmental aspects which need to be monitored on a medium and

long-term basis.

This Protocol covers aspects relating to:

1. Background to the need for monitoring.
2. Type of monitoring wells required.
3. Installation methodology.
4. Sampling procedure through to lab submission.
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5. ASPECTS COVERED BY THIS PROTOCOL

Background for the need for monitoring:

 The landfill has associated health, safety and environmental aspects which need to be monitored on a
medium and long-term basis to ensure the health and safety of the surrounding residents and learners. .

 Landfills are dynamic structures which change with time as the waste material contained within in it changes
and breaks down.

 The leachate varies in its characteristics as a result of these changes.
 The gaseous emissions also change over time.

Type of Monitoring wells required:

 Two different aspects of the landfill require monitoring, namely liquid and gaseous emissions and the type of
monitoring well/gas probe required differs accordingly.

Installation Methodology:

 The way in which monitoring wells are installed affects their long term behavior and the use that can be made
of them.

Sampling procedure:

 The sampling process is key to ensure that samples recovered are representative of the subsurface
environment and to allow accurate assessment of the results and the associated management of the site.

5.1. BACKGROUND FOR THE NEED FOR MONITORING

The proposed site was historically used for the uncontrolled dumping of builder’s rubble, soil and organic matter.  The
uncontrolled nature of this process also raises the possibility that other liquids and solids may have been dumped at
the site in the past.  This in addition to the dynamic nature of landfills requires regular monitoring to be carried out to
ensure the health and safety of those using and located near to the site as the location of a school adjacent to a
landfill site is not ideal.

In terms of the landfill behaviour, the anaerobic breakdown of organic material results in the production of methane
(CH4), carbon dioxide (CO2) and other volatile organic compounds.  The resulting water saturated gas mixture is
referred to as landfill gas (LFG) and a typical composition of LFG is presented in the table below:

Gas Percentage by Volume
CH4 64%
CO2 34%

Nitrogen 2%
Source Envitech 2014

Other gases present include hydrogen sulphide (H2S), volatile fatty acids (VFA) and ammonia.

Many of these gases have detrimental health and safety impacts above certain levels and need to be monitored.  The
CO2 and VFA components for example are highly aggressive to concrete, brick mortar and mild steel. As such
adequate precautions are required to protect these materials during the construction phase.
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The Concordia primary school site poses a  risk in terms of landfill gases, methane and carbon dioxide.  The latter two
particularly pose a hazard and are likely to affect the health and safety of the users of the proposed school.

The liquid leachate from the landfill may also present a risk over time and requires monitoring. To date no such risk
have been identified, but this needs to be monitored to ensure that this remains the case.

5.2. TYPE OF MONITORING WELLS

As indicated above there are both liquid and gas monitoring requirements at the site and as such the design and
construction differs accordingly.

Appendix A of this document presents a typical landfill gas monitoring probe which needs to be installed by
competent professionals at key locations.  The latter based on the likely migration pathways of the LFG.

The liquid leachate monitoring will take place in the 7 existing onsite. Appendix B presents a typical monitoring well..

These wells are installed at various locations on the property in relation to the landfill and to leachate migration
direction and as required.

In all cases all wells/probes installed need to be maintained and monitored to ensure their ongoing usability and that
they continue to be fit for purpose.

5.3. SAMPLING PROCEDURE, TESTING & FREQUENCY

 Normal sampling procedures should be followed using standard sampling protocols.

 Focused testing of the groundwater using a SANAS accredited laboratory for the compounds of concern
identified previously, including metals. A summary of the analyses to be carried out is presented below.  Other
analyses may be required going forward as required:

a. Physio-Chemical

i. Alkalinity

ii. Chemical Oxygen Demand

iii. Dissolved Oxygen

iv. Total Dissolved Solids

v. Total Suspended Solids

b. Hydrocarbons

i. TPH (C6-C8)

ii. TPH (C8-C10)

iii. TPH (C10-C12)

iv. TPH (C12-C16)
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v. TPH (C16-C21)

vi. TPH (C21-C40)

vii. TPH (C40-C44)

c. Nitrogen Compounds

i. Cyanide

ii. Ammonia Nitrogen

iii. Nitrate & Nitrite Nitrogen

iv. Nitrate Nitrogen

v. Nitrite Nitrogen
d. Other Compounds and Elements

i. Aluminium

ii. Antimony

iii. Arsenic

iv. Barium

v. Beryllium

vi. Boron

vii. Cadmium

viii. Calcium

ix. Chloride

x. Chromium

xi. Cobalt

xii. Copper

xiii. Fluoride

xiv. Iron

xv. Lead

xvi. Magnesium

xvii. Manganese
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xviii. Mercury

xix. Molybdenum

xx. Nickel

xxi. Potassium

xxii. Sodium

xxiii. Sulphate

 Sampling frequency should be carried out based on the requirements of the permitting authorities and as a
minimum biannually, during the winter and summer months for the leachate sampling. Depending on the
findings of the LFG monitoring, this frequency may need to be increased.

6. IMPLEMENTATION OF THE PROTOCOL

6.1. Roles and Responsibilities for Monitoring Well Installation, Sampling & Reporting

6.1.1 Independent Consultant

Role: The Consultant should have appropriate training and experience in the correct sampling protocols. They
should also ensure that reports are concise and highlight issues and suggested mitigation measure as required.

Responsibilities:
 The Consultant is to ensure that suitable equipment is used by trained staff and that the required protocols

used are followed, both during the installation, sampling, analysis and reporting phases.
 To ensure that timeous sampling is carried out as required and that changes to any aspects of the project are

agreed to by all parties prior to this taking place.
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APPENDIX A
TYPICAL LANDFILL GAS MONITORING PROBE
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APPENDIX B
TYPICAL MONITORING WELL
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