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[bookmark: _Toc127285591]1. INTRODUCTION
The eThekwini Water and Sanitation (EWS) Branch of the eThekwini Metropolitan Municipality intends to contract a concessionaire to design, finance, construct, operate and maintain two new sewage treatment plants (STPs) at uMdloti and uMkhomazi as a Public Private Partnership (PPP). This agreement is expected to be in place for twenty (20) to thirty (30) years. For planning purposes, the maximum term of thirty (30) years is utilised and assumed to be between 2023 to 2053. 

The ultimate objective of this project is for the EWS to improve levels of service and to increase the availability and reliability of water resources in the Municipality. The IFC advisory services has engaged Royal HaskoningDHV (Pty) Ltd (Royal HaskoningDHV) as consultant to provide Technical, Environmental and Social (TES) advisory services.

EWS proposes the development of a new regional STP within the uMdloti catchment in the northern parts of the eThekwini Metropolitan Municipality to serve the greater uMdloti, Verulam, Moreland and Dube TradePort (DTP) areas. Presently, the uMdloti sub-region is serviced by the Verulam, uMdloti and Genazzano STPs. 

The project consists of the following components:
· New uMdloti STP designed to discharge 35 Ml/d of treated effluent into the uMdloti River;
· Sludge Handling and Beneficiation Plant within the new uMdloti STP to treat sludge generated by wastewater treatment process;
· Biogas facility to meet up to 35% of the new STP power requirements; and 
· Raw sewage conveyance systems (pipelines, pump stations and manholes) and a treated effluent (TE) pipeline.

The new uMdloti STP will replace the following existing plants that will need to be decommissioned once the new works is fully operational:
· Old uMdloti STP;
· Verulam STP;
· Genazzano STP; and
· KSIA Southern STP (package plant).
[bookmark: _Toc127285592]Purpose
In line with the TES advisory services for Phase 1, Royal HaskoningDHV has been appointed to undertake an Environmental and Social Scoping Study (ESS) for the proposed project. As part of this study, a Terms of Reference (ToR) for an Environmental Monitoring Programme is required. This document serves to provide this ToR and relates to the proposed uMdloti STP. 
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[bookmark: _Toc127285593]2. REGULATORY FRAMEWORK
In order to protect the environment and ensure that the development is undertaken in an environmentally and socially responsible manner, there are a number of significant environmental related legislation that need to be taken into account during this study. 

[bookmark: _Toc64847920][bookmark: _Toc127285616]Table 1: Key National Acts, Plans and Policies Considered
	[bookmark: _Hlk63416903]Acts / Plans / Policies
	Objectives, Important Aspects, Associated Notices and Regulations

	The Constitution (No. 108 of 1996)
	This includes the right to have the environment protected through legislative or other means. Among other things the Constitution states: 
Section 10: Everyone has the right – 
(a) To an environment that is not harmful to their health or well-being; and 
(b) To have the environment protected, for the benefit of present and future generations, through reasonable legislative and other measures that – 
(i) prevent pollution and ecological degradation; 
(ii) promote conservation; and 
(iii) secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social development.

Section 156(1): assigns municipalities executive authority in respect of matters listed in Schedule 4B of the Constitution (including sanitation).

Section 154(1): the national government and provincial governments, by legislation and other measures, must support and strengthen the capacity of municipalities to manage their own affairs, to exercise their powers and to perform their functions.

	National Environmental Management Act, 1998 (Act No. 107 of 1998) (as 
amended)
	Objectives:
To provide for co-operative environmental governance by establishing principles for decision-making on matters affecting the environment, institutions that will promote co-operative governance and procedures for co-ordinating environmental functions exercised by organs of state.

Relevant Notices and Regulations:
· Environmental Impact Assessment Regulations, 2014 (Government Notice Regulations - GNR 326 in Government Gazette (GG) 40772 as amended on 04 April 2017).
· Guideline on Need and Desirability in terms of the EIA Regulations (2010), GN 891 of 2014.
· Listing Notice 1 (GNR 327) as amended in 2017.
· Listing Notice 2 (GNR 325) as amended in 2017.
· Listing Notice 3 (GNR 324) as amended in 2017.
· Public Participation Guideline in terms of NEMA EIA Regulations (2017).
· Procedures for the Assessment and Minimum Criteria for Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of the National Environmental Management Act, 1998, when applying for Environmental Authorisation in GG 43110, 20 March 2020).

Relevance to the proposed project:
· Development must be socially, environmentally and economically sustainable.
· Environmental management must be integrated, acknowledging that all elements of the environment are linked and interrelated; the social, economic and environmental impacts of activities including disadvantages and benefits, must be considered, assessed and evaluated and decisions must be appropriate in the light of such consideration.
· ‘Polluter Pays’ principle.
· Any activity that is proposed and which is listed in the NEMA EIA Regulations, requires EA.

	[bookmark: _Hlk63417682]National Water Act (Act No. 36 of 1998) (as amended)
	Objectives: 
The National Water Act (NWA) is a legal framework for the effective and sustainable management of water resources in South Africa. Central to the NWA is recognition that water is a scarce resource in the country which belongs to all the people of South Africa and needs to be managed in a sustainable manner to benefit all members of society. The NWA places a strong emphasis on the protection of water resources in South Africa, especially against its exploitation, and the insurance that there is water for social and economic development in the country for present and future generations.

Relevance to the proposed project:
· Sustainable protection, use, development and conservation of water resources – including aquatic ecosystems.
· Defines 11 water uses and provides licencing procedures.
· Wastewater limit values applicable to discharge of water containing waste into a water resource.

Notices and Regulations:
· Engaging in a Controlled Activity, identified as such in Section 37(1)(a): Irrigation of any Land with Waster or Water containing Waste generated through any Industrial Activity or by a Waterwork, GN 665 in GG 36820, 
06 September 2013.General Authorisation in terms of Section 39 of the NWA, Water Uses Section 21 (c) and (i) (GN 509 in GG 40229, 26 August 2016).
· General Authorisation in terms of Section 39 of the National Water Act (Act No. 36 of 1998, Water Uses Section 21 (a) and (b) - GN 538 in GG 40243, 
02 September 2016).
· Water Quality Management Series Operational Guideline No. U2.1 Aide Memoire for the Preparation of a Water Quality Management Report to Support for the Application for Licences for Sewage Treatment Works in terms of the Requirements of the NWA.

	National Environmental Management: Waste Act (Act No. 59 of 2008) as amended
	Objectives:
The NEM:WA and Regulations, reforms the law regulating waste management in order to protect health and the environment by providing reasonable measures for the prevention of pollution and ecological degradation and for securing ecologically sustainable development; to provide for institutional arrangements and planning matters; to provide for national norms and standards for regulating the management of waste by all spheres of government; to provide for specific waste management measures; to provide for the licencing and control of waste management activities; to provide for the remediation of contaminated land; to provide for the national waste information system; to provide for compliance and enforcement; and to provide for matters connected therewith.

No person may commence, undertake or conduct a waste management activity listed GN 921 (as amended) unless a licence is issued in respect of that activity.




Notices and Regulations:
· GN 921 of 29 November 2013 (as amended in 2015 and 2017). No person may commence, undertake or conduct a waste management activity listed GN 921 (as amended) unless a license is issued in respect of that activity.

	[bookmark: _Hlk63417818]National Environmental Management: Air Quality Act (Act No. 39 of 2004)
	The National Environmental Management: Air Quality Act (Act No. 39 of 2004) [NEM: AQA) repeals the Air Pollution Prevention Act (Act No. 45 of 1965) in its entirety. The purpose of the Air Quality Act is to reform the law regulating air quality in order to protect the environment by providing measures for the prevention of pollution and ecological degradation, while, promoting justifiable economic and social development. The Air Quality Act seeks to provide national standards regulating air quality monitoring management and control.

Notices and Regulations:
· National Ambient Air Quality Standards promulgated in GN 1210 in GG 32816, 24 December 2009.
· National Dust Control Regulations published in GNR 827 in GG 36974, 
01 November 2013.
· Declaration of a Small Boiler as a Controlled Emitter and Establishment of Emission Standards and Establishment of Emission Standards, GN 831 in 
GG 36973, 01 November 2013.
· Listed Activities and Minimum National Emission Standards published in 2013 (GN 893 in GG 37054) as amended by GN 551, 12 June 2015; GN 1207, 
31 October 2018 and GN 687, 22 May 2019).

	National Environmental Management Biodiversity Act (Act No. 10 of 2004)
	Objectives: 
Provide for the protection of species and ecosystems that warrant national protection and the sustainable use of indigenous biological resources. 

Notices and Regulations:
· National Biodiversity Strategy and Action Plan (2005).
· National List of Ecosystems that are Threatened and in Need of Protection in terms of Section 52(1)(a) of the National Environmental Management Biodiversity Act (Act No. 10 of 2004), GN 1002 in GG 34809, 09 December 2011.
· Threatened or protected species (GN 388 in GG 36375, 16 April 2013). 
· Alien and invasive species regulations (GNR 506 in GG 36683, 19 July 2013).
· Publication of exempted alien species (GNR 509 in GG 36683, 19 July 2013).
· Publication of National list of invasive species (GNR 507 in GG 36683, 19 July 2013).
· Publication of prohibited alien species (GNR 508 in GG 33683, 19 July 2013).
· eThekwini Systematic Conservation Assessment (2015)
· KZN Freshwater Systematic Conservation Plan (2015).
· KZN Systematic Conservation Plan (2016).
· National Biodiversity Assessment – The Status of South Africa’s Ecosystems and Biodiversity (2018).

	National Forests Act (Act No. 84 of 1998)
	If forest habitat and protected tree species is confirmed within the study area, this Act will need to be referred to for the management of impacts to natural forest and protected tree species listed under this Act along with any associated permitting requirements.

Regulations:
· List of Protected Tree Species under the National Forests Act, 1998 (GNR 690, 08 September 2017).

	KZN Nature Conservation Management Act (Act No. 9 of 1997)
	This Act makes provision of institutional structures for nature conservation in KZN to establish control and monitoring bodies and mechanisms such as the KZN Nature Conservation Board.

	KZN Nature Conservation Ordinance (No. 15 of 1974)
	This Ordinance serves to consolidate the laws relating to nature conservation within the province of KZN and describes the correct processes related to the adherence and regulation of these laws. The ordinance outlines a number of protected faunal and floral species and the accompanying regulations that are relevant to these species.



There are a number of international conventions, agreements, standards, guidelines and industry guidelines which may have relevance to the proposed project.

[bookmark: _Toc64847922][bookmark: _Toc127285617]Table 2: International Conventions, Standards, Guidelines and Practices
	Conventions, Agreements, Standards, Guidelines

	Convention concerning the Protection of the World Cultural and Natural Heritage 1972 (Paris)
	Ensuring the identification, protection, conservation, presentation and transmission to future generations of the cultural and natural heritage. 

	Convention on Biological Diversity
(29 December 1993)
	The Convention has a bearing on the management of biodiversity at the study area. Countries such as South Africa that ascribe to the Convention must rehabilitate or restore degraded ecosystems through the formulation of appropriate strategies and plans.

	RAMSAR Convention on Wetlands
	The Convention on Wetlands is the intergovernmental treaty that provides the framework for the conservation and wise use of wetlands and their resources. The Convention was adopted in the Iranian city of Ramsar in 1971 and came into force in 1975. Since then, almost 90% of UN member states, from all the world’s geographic regions, have acceded to become “Contracting Parties”.

	United Nations Convention to Combat Desertification (26 December 1996)
	To combat desertification and mitigate the effects of drought through national action programs.

South Africa has responded to the UN Convention to Combat Desertification by developing a National Action Plan (NAP). The aim of the NAP is to implement at current and future policies that affect natural resource management and rural development, and establish partnerships between government departments, overseas development agencies, the private sector and NGOs.

	United Nations Framework Convention on Climate Change - Kyoto Protocol (23 February 2005)
	To further reduce greenhouse gas emissions by enhancing the national programs of developed countries aimed at this goal and by establishing percentage reduction targets for the developed countries and through the clean development mechanism (CDM) (where developed countries can invest in developing country clean technology to offset emissions).

	New Partnership for Africa’s Development (NEPAD) (2001)
	The NEPAD is an economic development program of the African Union adopted at the 37th session of the Assembly of Heads of State and Government in July 2001 in Lusaka, Zambia. Wetland conservation and sustainable use is one of the eight themes under the environment initiative.

	Paris Agreement adopted on 12 December 2015 at the 21st session of the Conference of the Parties to the United Nations Framework Convention on Climate Change (UNFCCC CoP21)
	The Agreement is a comprehensive framework which will guide international efforts to limit greenhouse gas emissions and to meet all the associated challenges posed by climate change. 

The main objective of the Agreement is to limit the global temperature increase to well below 2 degrees Celsius, while pursuing efforts to limit the increase to 1.5 degrees. 

	IFC Performance Standards
	The IFC's Environmental and Social Performance Standards (PS) define IFC clients' responsibilities for managing their environmental and social risks.

Eight Performance Standards establish standards that the client is to meet throughout the life of an investment by IFC:
· IFC Performance Standard 1: Assessment and Management of Environmental and Social Risks.
· IFC Performance Standard 2: Labour and Working Conditions.
· Performance Standard 3: Resource Efficiency and Pollution Prevention.
· Performance Standard 4: Community Health, Safety and Security.
· Performance Standard 5: Land Acquisition and Involuntary Resettlement.
· Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources.
· Performance Standard 7: Indigenous Peoples.
· Performance Standard 8: Cultural Heritage.

	World Bank Group Guidelines 
	· Environmental Health and Safety Guidelines (2007):
· Environmental (Air Emissions and Ambient Air Quality; Energy Conservation; Wastewater & Ambient Water Quality; Water Conservation; Waste Management; Noise and Contamination Land)
· Occupational Health and Safety (General Facility Design & Operation; Communication & Training; Physical Hazards; Chemical Hazards; Personal Protective Equipment; Special Hazard Environmental and Monitoring)
· Community Health & Safety (Water Quality & Availability; Structural Safety of Project Infrastructure; Life & Fire Safety; Traffic Safety; Transport of Hazardous Materials; Disease Prevention and Emergency Preparedness & Response)
· Construction & Decommissioning (Environment; Occupational Health & Safety and Community Health & Safety)

· Industry Sector Guidelines:
The Environmental, Health, and Safety (EHS) Guidelines are technical Reference documents with general and industry-specific examples of Good International Industry Practice (GIIP), as defined in IFC's PS. Applicable to this project:
· Environmental Health and Safety Guidelines for Water & Sanitation (2007).





[bookmark: _Toc127285594]3. TERMS OF REFERENCE
It is the objective of the monitoring plan to monitor the impacts of the proposed uMdloti STP on the receiving environment to ensure that the on-going functioning of ecosystems. The monitoring plan is based on the principles of a monitoring network design. The methodological approach which the monitoring plan follows is represented in Figure 1.

[image: ]
[bookmark: _Ref65091499][bookmark: _Toc5187835][bookmark: _Toc127343946]Figure 1: Monitoring Process

A number of environmental features have been identified as part of the Environmental and Social Scoping Study. The requirement of the Environmental and Social Impact Assessment is to establish the pre-development condition of these features including Present Ecological State (PES) and Recommended Ecological Classes (RECs). The monitoring programme will consider risks identified during the impact rating process and assesses the effectiveness of control measures in mitigating these risks.

The pre-construction, construction and operational phases will require the services of environmental specialists to undertake monitoring to ensure that there are minimal negative impacts to the environment and water resources.

The study area and environmental sensitivity is depicted in Figure 2 below.
[image: ]
[bookmark: _Ref127283276][bookmark: _Toc127343947]Figure 2: Study Area
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[bookmark: _Toc127285595]Water Quality and Biomonitoring Programme
Water quality is a measure of the suitability of water for supporting aquatic life and the extent to which key parameters (temperature, salinity, dissolved oxygen, nutrients and chlorophyll a, faecal coliforms and trace metal concentrations) have been altered from their natural state. Water quality parameters can vary widely over short time periods and are principally affected by the origin of the water, physical and biological processes and effluent discharge. However, water quality parameters provide only an immediate (very short-term, hours to days) perspective on changes in the environment and do not integrate changes over time. The monitoring of abiotic water quality paraments is crucially important to understand the physical and biological processes impacting on or occurring within aquatic resources. When monitoring water quality in response to an outfall, measurement of additional parameters related to the known, or expected contaminants (e.g. turbidity, total suspended solids, microbiological indicators, etc.) is informative so as to estimate ecological or human health risks by comparison of measurements with water quality guidelines. 

A Water Quality Monitoring Programme will need to be implemented to include:
· Monitoring of surface and groundwater resources upstream and downstream to the discharge to ensure the biological and physical integrity is maintained. The monitoring of the STP outputs is addressed in Technical Schedule 4: Metering and Monitoring System and the "environmental" Water Quality Monitoring Programme will not be required to address any of the STP outputs covered by Technical Schedule 4: Metering and Monitoring System.
· Biannual biomonitoring sampling of aquatic environments, as well as assessments of the re-establishment of riparian/wetland vegetation in both the respective habitats and buffer zones. 
· Trend analysis to inform thresholds for adaptive management and tracking of NNL/NG and trend in the PES as per IFC PS6 and National requirements.
[bookmark: _Toc127201345][bookmark: _Toc127201457][bookmark: _Toc127201346][bookmark: _Toc127201458][bookmark: _Toc127285596][bookmark: _Toc5187683]Groundwater and Soil Monitoring 
A Groundwater and Soil Monitoring Programme must be set up to determine likely number of groundwater and soil samples to be collected, monitoring parameters, monitoring type and frequency, monitoring locations and data quality (i.e. analysis using a SANAS approved laboratory) to demonstrate compliance with legal requirements, in particular those set out in the National Water Act 36 of 1998 (NWA) and the General Authorisations published in terms of the NWA and the Soil Screening Values (SSV) as contained in the National Norms and Standards (GNR 331 of May 2014).
[bookmark: _Toc127285597]Phase 1: Pre-construction Baseline 
A pre-construction baseline of all proposed ground water quality constituents for four (4) seasons must be determined in order to make a comparison with the construction and the operational phase of the STP to show trends in resource quality. This must include a determination of available boreholes for monitoring.

With regards to pre-construction soil quality, the baseline must be informed by, but not limited to the Soil Screening Values (SSV) as contained in the National Norms and Standards (GNR 331 of May 2014). A SANAS approved laboratory must be used for all analyses.
[bookmark: _Toc127285598]Phase 2: Monitoring during Construction
It is proposed that groundwater and soil monitoring focus on active excavation and equipment/ heavy machinery parking or housing areas. Regular visual inspections of these areas need to be undertaken. Moreover, placing and monitoring drip trays installed underneath parked construction vehicles will help to determine which vehicles need to be repaired/taken off site to prevent contamination while in service. Sampling upstream and downstream of the site will help to determine if the activity is impacting the surface water quality using a Before-After-Impact-Control (BACI) Approach.
[bookmark: _Toc127285599]Phase 3: Monitoring during Operations
 
Borehole monitoring must be done of which the likely number of samples required as well as standards will be based on the conditions of the Water Use Authorisation and Geohydrological Specialist recommendations. The monitoring plan must also identify monitoring positions. Monitoring must be done on the following parameters as a minimum: pH, Conductivity (EC)/Total Dissolved Solids (TDS), Temperature, Dissolved Oxygen, heavy metals, groundwater level (if applicable) as well as biological components and other toxicity and chemical parameters i.e. E. coli, Faecal coliforms, nitrate, phosphate, ammonia, ammonium, BOD and COD.

The Service Provider (appointed by the Concessionaire) shall determine the parameters, sensors and instrumentation, methods, frequency of monitoring and/or measurement and methods of evaluation required for operational monitoring and control.
[bookmark: _Toc127285600]River and Estuary Monitoring
From an aquatic ecosystem perspective, a suitably qualified and experienced specialist (professionally registered with SACNASP in freshwater or ecological science) would need to be appointed to compile a Surface Water Quality and Aquatic Biomonitoring Plan for the operational phase of the STP. The plan should seek to monitor potential long-term impacts that the STP discharge has on receiving aquatic ecosystems (i.e. the uMdloti River and Estuary in this case), reported against Resource Quality Objectives (RQO’s) specified for the uMdloti Estuary node i.e. PES, sediment processes, mouth state, water quality: salinity, water quality: ecosystem health for recreational use, macrophytes, invertebrates and fish set for the receiving environments and agreed discharge quality and quantities (volumes). 

The plan should form part of an auditing and compliance programme for the project using a set of agreed performance standards and conditions set out in the Environmental Authorisation (EA) and Water Use Licence (WUL) for the planned development project. Importantly the Surface Water Quality and Aquatic Biomonitoring Plan must report against flow, water quality, habitat and biota scenarios modelled as part of the impact assessment phase of the project (i.e. those that show potential improvements in Present Ecological State (PES) from decommissioning of existing plants and flow augmentation to the estuary). This would allow the relevant environmental authorities and other stakeholders to assess to what degree the outcomes of the project align with projected outcomes and impacts assessed. If the actual impacts observed during operation do not align with what was modelled during the impact assessment phase, interventions can be actioned in line with adaptive management principles. Monitoring plans should define performance thresholds or triggers for adaptive mitigation and management and tracking of NNL/NG and trend in the PES so that they achieve the objectives in terms of IFC PS6.

The Surface Water Quality and Aquatic Biomonitoring Plan should, at a minimum, contain the following for pre-construction, construction and operational phases:
· Purpose of monitoring programme;
· Aim and Objectives of the monitoring programme;
· Key risk and development impacts informing the monitoring plan;
· Potential water quality threats and pollution pathways to be monitored;
· Roles and responsibilities for monitoring;
· Confirmation of funding for monitoring;
· Monitoring site selection and rationale;
· Monitoring variables, methods, techniques and time intervals (aligned with water quality and biological indictors set out in the RQO’s);
· Reporting requirements;
· Trend analysis of abiotic and biotic results showing thresholds for the PES, REC (National RQO values) and the tracking of NNL/NG as per international requirements (IFC PS6).
· Use of monitoring results to inform impact management; and
· Review of the monitoring plan and adaptive management cycle.
[bookmark: _Toc127285601]Phase 1: Pre-construction Baseline
Pre-construction baseline monitoring includes the collection of baseline data prior to any construction activities occurring. 

Defining the Study Area
Prior to any baseline pre-construction monitoring occurring, the extent of freshwater and estuarine environments would need to be delineated (by contributing specialists) in relation to planned development activities and wastewater discharges. 

The above need to be done as part of the detailed baseline and impact assessment phase of the project (i.e. the ESIA Study). This would then inform what type of monitoring is required and at what locations. This is important as the NBA Estuarine Functional Zone Map (SANBI, 2018) suggests that that estuary conditions may extend within 1960m of the possible wastewater discharge point into the river. 

Baseline monitoring should be undertaken in the appropriate season/s with the aim of collecting sound biophysical, physico-chemical and biological data prior to any construction occurring. This data should serve two purposes: 
· Environmental Control Officer (ECO) to monitor the implementation of pre-construction-phase mitigation measures monthly, set out in the Environmental and Social Management Plan (ESMP) for the project.
· It should inform the assessment of impacts, which are based on the risks posed by the STP in relation to the current state and sensitivity of aquatic receptors.
· The data should form a foundation for longer-term, operation phase monitoring. As such, the approach to baseline monitoring should align with the operation phase monitoring programme to allow for comparison. In this regard, the reader is referred to the operation phase monitoring recommendations. These recommendations should be implemented during the pre-construction phase. The monitoring programme should also align with available RQO’s for the river node. 

Due to the lack of specific uMdloti River RQO’s at the time of this report, specific targets for water quality, fish, invertebrates, macrophytes, diatoms, flow and habitat will need to be established as part of the baseline assessment phase.
[bookmark: _Toc127285602]Phase 2: Monitoring during Construction 
Firstly, construction phase monitoring assumes no wastewater discharge. Monitoring to focus on construction phase risks and impacts. This is to be informed by the condition and sensitivity of aquatic receptors, potential pollution pathways and the nature and intensity of expected impacts. This will largely be informed by detailed baseline studies and the impact assessment process. Key impacts during the construction phase are however likely to be linked with physical disturbance of vegetation and soils for infrastructure development and pipeline installation across or near aquatic habitats. Such disturbances will likely result in exposed soils washing into watercourses and resulting in increased water turbidity and sedimentation of aquatic habitat. The proliferation of invasive alien plants is also likely to occur during the construction phase linked with physical disturbance within or near aquatic habitats. Accidental spill of hydrocarbons (from fuels) and other harmful construction substances may also occur during construction, but the likelihood and intensity of these impacts will likely be low. 

Based on the above considerations, a basic construction phase monitoring would be sufficient, this may include:
· Environmental Control Officer (ECO) to monitor the implementation of construction-phase mitigation measures monthly, set out in the Environmental and Social Management Plan (ESMP) for the project.
· Visual biophysical monitoring and fixed-point photography at selected sites recording issues such as rill and gully erosion, sedimentation of freshwater habitat, unstable soils, alien plants, unnecessary physical disturbance of aquatic habitat, visually identifiable water pollution (sheen, oil, grease, turbidity, foam, clarity etc).
· Basic monthly water quality monitoring within perennial rivers, including basic indicator determinants relevant to the risks and potential impacts outlined in the detailed impact assessment report.

Importantly, the broad monitoring recommendations outline above will need to be updated/refined during the detailed assessment (ESIA) phase, informed by the specialists undertaking the baseline and impact assessments. 
[bookmark: _Toc127285603]Phase 3: Monitoring during Operations
This section outlines the freshwater monitoring requirements during the operational phase:
· Monitoring sites:
Monitoring to take place at freshwater river sites/river reaches upstream and downstream of any future wastewater discharges and at multiple (at least five) sites in the uMdloti Estuary. 

· Flow monitoring:
Monitoring of flow rates in the river is considered critical to assessing the status of the system. Flow rates provide data to inform operational management, including information critical to construction or decommissioning of infrastructure within or adjacent to the channel, as well as to determine both required downstream flow, and the compliance with such flow requirements. As such, it is considered fundamental that the flow rate of water entering the head of the estuary be assessed through the deployment of a permanent flow gauge at the head of the estuary.  

· Water quality monitoring - Water quality determinants should be determined by the risks posed by the development, relevant/available RQOs, input from DWS as part of the licensing, and data required for the interpretation of biomonitoring results. This should include, but may not be limited to:
[bookmark: _Toc127285618]Table 3: Water Quality Monitoring Requirements
	Parameters include the following but not limited to
	Monitoring 

	In situ monitoring via handheld meter or established monitoring station:
· Dissolved Oxygen (% and mg/l)
· Temperature
· Conductivity and/or TDS
· Salinity
· pH
· Turbidity

Minimum determinants sampled via grab samples and submitted to a SANAS accredited laboratory: 
· Ammonia
· Total inorganic nitrogen (TIN)
· Nitrite
· Nitrate
· Phosphate
· Total Suspended Solids 
· Chlorophyl a
· Microbiological indicators - E. coli and/or other appropriate bacteria (i.e. Enterococci sp.)

Additional determinants that may be considered through input form the specialists undertaking the baseline studies and in consultation with DWS: 
· Chlorine 
· Fluoride 
· Chemical Oxygen Demand (COD)
· Biological Oxygen Demand (BOD)
· Soap, oil or grease 
· A suite of trace metals (cadmium, copper, lead, nickel, zinc, mercury)
	Water quality to be monitored monthly and fed into a detailed biannual monitoring reports for trend analysis along with biannual biomonitoring findings. 
Monthly water quality monitoring results to be captured in a brief memo-type report and distributed accordingly monthly. If routine monthly water quality monitoring identifies impacts linked with the STP operation or associated reticulation infrastructure, additional ‘reactive’ sampling and investigation should be implemented to trace the source of contamination. Thereafter, management measures must be implemented to address the source of pollution. This type of reactive sampling and adaptive management must be incorporated in the long-term monitoring plan so that it informs corrective action.




[bookmark: _Toc127285604]Biomonitoring 
The following minimum monitoring is recommended:
· Diatoms (reporting on SPI score, organic pollution levels, salinity levels and diatom valve deformities indicative of metal toxicity).
· Riparian vegetation using the Vegetation Response Assessment Index (VEGRAI).
· Aquatic macroinvertebrate composition and abundance including the use of the Macroinvertebrate Response Assessment Index (MRAI) for river sites.  Sampling methods to be determined by the appointed specialist (may include a combination of grab, core, hand net and/or dredge samples).
· Fish composition and abundance including the use of the Fish Response Assessment Index (FRAI) for river sites. Sampling methods to be determined by the appointed specialist (may include combination of electrofishing, seine netting and gill netting).
· Avifauna composition and abundance (estuary only).
· Assessment of Instream and riparian habitat condition using the Index of Habitat Integrity (IHI).

Monitoring Frequency and Reporting
Biomonitoring to be undertaken biannually (every six months), including representative “wet” and “dry” season monitoring. Biomonitoring findings/data, along with the monthly water quality findings, should be included in a detailed biannual monitoring report. In line with adaptive management principles, the monitoring programme can be reviewed annually and updated with motivation from specialists for any changes.

The above assessments should be used to determine the EcoStatus according to Kleynhans & Louw (2008) for the relevant river reaches/estuary reaches/sampling sites and compared against documented RQO’s (DWS, 2015) for each indicator and pre-construction conditions.

Standards and Quality Objectives for Monitoring 
Water quality and biomonitoring results for sites downstream of the wastewater discharges should be compared against data from the respective upstream/control sites and historic data. In addition, data for all sites should be presented/assessed against:
· The permitted water quality limits set out by DWS in the WUL issued for the STP.
· The most relevant South African Target Water Quality Ranges (TWQR) for aquatic ecosystems, recreational contact and domestic use. 
· The most relevant and up to date RQO’s for the applicable river reach and estuary site, including Recommended Ecological Categories (REC) for abiotic and biotic components of the river/estuary EcoStatus. At the time of this report, no detailed RQO’s had been defined for the uMdloti River node to be affected. The reach was however identified as a water quality (pollution) hotspot. Due to the lack of specific river RQO’s, specific target for water quality, fish, invertebrates, macrophytes, diatoms, flow and habitat will need to be established as part of the baseline assessment phase. RQO’s were available for the uMdloti Estuary node These should be considered and supported when developing RQO’s for the river node.
· Over time, water quality thresholds of potential concern (TPC) should be developed by contributing specialists based on an understanding of the spatial and temporal trends in water quality and associated biological responses (biomonitoring results).

According to the Classification of Water Resources and Determination of the Comprehensive Reserve and Resource Quality Objectives in the Mvoti to Umzimkulu Water Management Area (DWS, 2015), information on the uMdloti Estuary is summarized as follows:
· The system is small with a low assimilative capacity and therefore sensitive to increases in STP discharges. As with the other small estuaries, the greater the STP discharges the greater the negative impact on ecosystem services.
· The current state of the estuary (PES = D category) should be maintained and/or improved over the long term. 

Water quality RQOs for the uMdloti Estuary include the following:
· Ensure that turbidity/clarity or TSS levels stay within Acceptable limits: A moderate change from present with temporary high sediment loads and turbidity during runoff event (Aquatic ecosystems: driver).
· Ensure that nutrient levels (phosphate) are within Acceptable limits: 50th percentile of the data must be less than 0.025 mg/L PO4-P (Aquatic ecosystems: driver).
· Ensure that toxics are within Ideal limits or A categories: 95th percentile of the data must be within the TWQR for toxics (DWAF, 1996) or the upper limit of the A category in DWAF (2008).
· Meet faecal coliform and E. coli targets for recreational / other (full or partial contact) use.

The following parameters should be considered for monitoring as a minimum:
[bookmark: _Ref127198724][bookmark: _Toc127285619]Table 4: Parameters to be Monitored in the uMdloti Estuary
	Water Quality Parameters include the following but not limited to
	Description
	Frequency of Monitoring

	Salinity, temperature and water level

	This can be achieved by mooring an instrument capable of recording salinity, temperature and depth, on a semi-continuous basis (i.e. capable of taking measurements every few minutes). For example, a CTD (Conductivity, Temperature, and Depth Instrument) moored in the lower reaches of the estuary. 
	Monitoring should be conducted both pre- and post-construction and the initiation of discharge from the new plant (duration of sampling period to be determined). This data will provide more effective information on the state of the mouth (hydrodynamics) and the results should be assessed in the context of baseline data (present conditions prior to new discharge).

	Dissolved Oxygen
	Sufficient dissolved oxygen (DO) in aquatic environments is essential for the survival of nearly all organisms. Low dissolved oxygen (hypoxia) or no oxygen (anoxia) can be caused by excessive discharge of effluents with a high organic content (due in part to increased STP inputs due to increasing populations). The microbial breakdown of the excessive organic matter depletes the oxygen in the water, which has been linked to hypoxia, fish kills and the loss of ecosystem services (Adams et al. 2020). DO levels should not drop below 4mg/l within the estuary. 
	Ideally, DO levels must be measured on a semi-continuous basis (i.e. capable of taking measurements every few minutes) at the head of the estuary, in the middle reaches and at the mouth. Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.

	Microbiological indicators
	Monitoring bacteria such as Enterococci sp. and E. coli in estuarine waters provides a useful indicator of anthropogenic impacts. Faecal pollution contained in, for example, untreated sewage spills, may introduce disease-causing micro-organisms into coastal waters (i.e. microbial pollution). Bacterial indicators such as faecal coliforms, E. coli and faecal enterococci are used to detect the presence of faecal pollution. These bacteria are only found in the faeces of mammals and birds and the most likely cause of their presence in estuaries is effluent containing domestic waste. These bacterial indicators, however, only provide indirect evidence of the possible presence of water borne pathogens and may not accurately represent the risk to water users. It is recommended in revised guidelines (DEA, 2012) that samples are analysed for intestinal Enterococci sp. rather than for E. coli. Several studies have shown thermo-tolerant coliforms and E. coli to be relatively poor indicators of health risks in marine waters. These organisms are also less resilient than Enterococci (and other pathogenic bacteria). Thus, if analysis is focused on coliforms, the risk could be underestimated due to mortality occurring in the time taken between collection and analysis. 
	It is recommended that water samples be collected and analysed for microbiological indicators Enterococci sp. and faecal coliforms twice weekly, and the results compared to legislated water quality guidelines. Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.

	Nutrients
	Enhanced nutrient supply from urban pollution of multiple sources can stimulate macroalgal blooms in disturbed environments (Adams - 2020). South African water quality standards do not specify target values for nutrients (nitrate, nitrite, total ammonia nitrogen and orthophosphate and silicon, as reactive silica) suffice to state that levels should not cause excessive algal growth and the loads should not exceed the levels which are introduced by natural processes. 
	It is recommended that water samples be collected and analysed for nutrients (specifically inorganic nitrogen, inorganic phosphorus and un-ionised ammonia) weekly, and the results compared to legislated water quality guidelines. Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.

	Total Suspended Solids (TSS)
	TSS is the measure of the mass of the suspended solids in the water column per unit volume of water. This includes both inorganic and organic particulate matter, such as fine sediment, algae and plankton, but excludes dissolved salts. Monitoring TSS concentrations in aquatic environments is important as changes in TSS can have detrimental ecological effects. A high concentration of particulates in the water column can affect light penetration and primary productivity. Reduced light penetration due to high TSS limits plant photosynthesis reducing food availability and oxygen production. High TSS can clog fish gills and alter benthic community composition by impeding feeding efficiency by filter feeders. High TSS can also influence predator-prey interactions by reducing visibility. Indirectly, suspended solids can promote stratification by heat retention by particulate matter in the surface layers. This sequentially reduces mixing of the water column and limits the downward flux of oxygen and replenishment of nutrients in the surface layers. 
	It is recommended that water samples be collected and analysed for TSS twice weekly and the results compared to legislated water quality guidelines. Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.



Environmental monitoring requirements must focus on both physical and ecological parameters, and must be integrated into existing monitoring programs in the area and assessed in the context of the baseline state. To assess the health of the system “as a whole’, the monitoring of flow rates, mouth state, water quality and biota of the uMdloti Estuary are considered of “High priority (i.e. urgent)” by van Niekerk et al. (2015). A brief overview of the recommended monitoring actions, as a minimum, is outlined below:

[bookmark: _Toc127285620]Table 5: Ecological Water Requirements (Resource Monitoring) for the uMdloti Estuary
	Ecological Water Requirements include the following but not limited to
	Monitoring Actions

	Flow rates
	Monitoring of flow rates in the estuary is considered critical to assessing the status of the system. Flow rates provide data to inform operational management, including information critical to construction or decommissioning of infrastructure within or adjacent to the channel, as well as to determine both required downstream flow, and the compliance with such flow requirements. As such, it is considered fundamental that the flow rate of water entering the head of the estuary be assess through the deployment of a permanent flow gauge at the head of the estuary.

	Mouth state
	The mouth state refers to the condition of the estuary entrance to the sea. This directly impacts the volume of water that can enter the system during a tidal cycle, which can in turn impact water quality in the system. By collecting data on the state of the mouth on a daily basis (open, closed, semi-closed/overtopping e.g. through the use of a permanently mounted video camera) entrance, the physical/chemical water quality data collected can be placed into the context of the estuary state at that point in time. As such, it is recommended that an observer note the state of the uMdloti Estuary mouth on a daily basis or at least whenever there is a change in status. The state of the tides at the time of observation (i.e. high or low, neap or spring) should also be recorded. Monitoring should be conducted both pre- and post-construction. Mouth state should be used to determine patterns of hydrodynamic flow (i.e. water movement) that may influence both sediment and water quality.

	Water quality 
	As described in Table 4.

	Biota – Microalgae
Monitoring of microalgae can be undertaken using chlorophyll-a (Chl-a) measurements to assess water quality and ecosystem health. Chlorophyll is a green pigment found in almost all plants, algae and cyanobacteria, and can be used as to estimate the biomass and growth of these groups within a system. 
	It is recommended that samples be collected from the upper, lower and mid-reaches of the estuary on a twice weekly basis and counts (cell/ml) of dominant phytoplankton groups and species and chl-a measurements be assessed. Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.

	Biota - Macrophytes
Macrophyte communities reflect water quality parameters over the long term with high spatial resolution and are therefore considered a reliable instrument for the assessment of the ecological status of a system
	Macrofauna community structure, species richness and cover in the upper, middle and lower reaches of the estuary must be assessed on a biannual basis (during the “dry” and “wet” seasons). Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data. Particular attention should be placed on the detection and monitoring of alien and invasive species.

	Biota – Invertebrates
Zooplankton form an important link between primary producer algae and larger heterotroph (like crustaceans and fish).

Benthic macrofauna are frequently monitored as bio-indicators to detect changes in the health of marine environments.
	The monitoring of this component of the invertebrate fauna should be undertaken in the upper, middle and lower reaches of the estuary on a biannual basis (during the “dry” and “wet” seasons). Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data. 

Benthic macrofauna grab samples should be collected from the upper, middle and lower reaches of the estuary on a biannual basis (during the “dry” and “wet” seasons). Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data

	Fish (Ichthyofauna)
are particularly sensitive to changes in water quality, changes in their food supply (e.g. benthic macrofauna) and fishing pressure.
	Ichthyofauna surveys should be undertaken at the upper, middle and lower reaches of the estuary on a biannual basis (during the “dry” and “wet” seasons). Monitoring should be conducted both pre- and post-construction (duration of sampling to be determined). Results should be assessed in the context of existing baseline data.

	Birds
Are good indicators of long-term changes in the health of the environment. They are particularly susceptible to disturbance by human presence and infrastructural development, and changes in food supply (e.g. fish and intertidal invertebrates).
	Bird counts and identification should ideally be undertaken on a biannual basis (during the “dry” and “wet” seasons), both pre- and post-construction (duration of sampling to be determined). Existing monitoring program data for the area should be used to assess changes in community composition and abundance over time.


[bookmark: _Toc5187684][bookmark: _Toc127285605]Wetland Monitoring
[bookmark: _Toc127285606]Phase 1: Pre-construction Baseline
In terms of wetland habitat associated with the estuary, the reader is referred to the estuarine monitoring recommendations. In terms of smaller freshwater wetlands that may be impacted by the STP itself, pipelines or pumpstations, it is difficult to set a ToR for monitoring recommendations when potentially impacted wetlands have not been identified and delineated (in field) as part of baseline studies. While wetlands are known to occur in the study area, the extent type, extent, condition and sensitivity of these ecosystems needs to be stablished in relation to the infrastructure plans and associated risks. As such, freshwater wetland monitoring recommendations would need to be informed by baseline studies and field work. Furthermore, monitoring needs to be informed by the risks posed by development plans in relation to individual wetlands (to be identified at finer scales), and in the context of existing impacts to those wetlands.

To inform long-term monitoring, good baseline monitoring data would need to be collected. At minimum this would need to include:
· Infield delineation of freshwater habitat to be measurably affected by the proposed development. The freshwater habitats should be delineated according to the methods contained in the manual ‘A Practical Field Procedure for Identification and Delineation of Wetland and Riparian Areas’ (DWAF, 2005).
· Subdivision of delineated wetland and riparian areas into definable resource units and the classification of these units according to the national wetland and aquatic ecosystem classification system (Ollis et al., 2013).
· Description of the biophysical characteristics of the delineated watercourses i.e. topography, soils, plant communities and hydro-geomorphic characteristics.
· Assessment of the present ecological state (PES) of the delineated wetland units using published assessment tools (i.e. WET-Health tool suite developed by Macfarlane et al, 2022).
· Assessment of wetland functionality and service delivery using published assessment tools (i.e. WET-EcoServices developed by Kotze et al, 2021).
· Assessment of the Ecological Importance and Sensitivity (EIS) of the delineated watercourse units using appropriate EIS tools. 
· Determine the recommended ecological category (REC) and recommended management objectives.
· Outline key elements and sensitivities of wetland habitats delineated that require monitoring, and at which locations, and by which means.
· Refine and set ToR for a wetland monitoring plan.
· Determine any specific management actions to individual wetland units considering the planned development and the PES and EIS of the wetland receptors

A Wetland Monitoring Plan will need to be determined once wetlands are delineated and wetland functionality and health determined. The plan must include:
· Wetland monitoring points;
· Water sampling twice a year at a specific date to account for seasonal flow variations: one in June at low flow and again in December at high flow. These samples should then be compared with the reference analysis. Samples must be taken in freestanding exposed water.
· The following components should be analysed: Dissolved Oxygen, pH, Total Dissolved Solids (TDS), Total Suspended Solids (TSS), Electrical conductivity (EC), temperature, salinity, microbiological indicators (e.g. Enterococci sp. and E. coli) and nutrients (Ammonia, Phosphate, Chlorine, Fluoride, Total Inorganic Nitrogen, Nitrate, Nitrite), soap, oil and grease.
· The analysis should be done by an approved laboratory. The report should compare the data with the reference and all the previous data in order to ascertain if there is variation that should be addressed in either the effluent management or the wetland condition.
[bookmark: _Toc127285607]Phase 2: Monitoring during Construction 
Construction phase monitoring requirements are to be informed/refined by baseline assessments. Broadly, the following monitoring criteria should be considered when developing a monitoring plan or a ToR for a monitoring plan:
· The development and migration of headward erosion (head cuts).
· Accidental spills of hazardous substances 
· Accidental incursions/disturbances of sensitive no-go areas.
· Channel incision and bank erosion (channelled wetlands).
· Evidence of excessive sedimentation.
· Alien plant infestations.
· Changes in the structure and composition and vegetation communities over time informed by vegetation surveys, plots, transects and fixed-point photography.
· Pollution/water quality.
· Assessment of changes to overall wetland health (PES) over time using published assessment tools (i.e. WET-Health tool suite developed by Macfarlane et al, 2022) against REC set during baseline assessments for individual wetlands.
· Assessment of changes to wetland functionality and service delivery over time using published assessment tools (i.e. WET-EcoServices developed by Kotze et al, 2021) against REC set during baseline assessments for individual wetlands.



Monitoring and Reporting Frequency
· To be determined by the effected wetland units. In principle, basic visual monitoring and fixed-point photography on monthly basis in consultation with appointed ECO, and to be captured in brief monthly memo reports. Detailed wetland monitoring assessments every six months (if and where necessary) and captured in biannual monitoring reports. 
· The actual methods of data collection, sampling intensity, monitoring frequency, monitoring locations/sites and reporting requirements would need to be informed by detailed baseline studies. As with the monitoring requirements for rivers, the specialists undertaking the baseline studies should finalise the wetland monitoring requirements.
[bookmark: _Toc127285608]Phase 3: Monitoring during Operations
Operation phase monitoring requirements are to be informed/refined by baseline assessments. Broadly, the following monitoring criteria should be considered when developing a monitoring plan or a ToR for a monitoring plan:
· The development and migration of headward erosion (head cuts).
· Accidental spills of hazardous substances.
· Accidental incursions/disturbances of sensitive no-go areas.
· Channel incision and bank erosion (channelled wetlands).
· Evidence of excessive sedimentation.
· Alien plant infestations.
· Changes in the structure and composition and vegetation communities over time informed by vegetation surveys, plots, transects and/ or fixed-point photography.
· Pollution/water quality.
· The presence of bad odours.
· The presence of water sheen, foam, discoloured water or any unusual visual observations.
· Assessment of changes to overall wetland health (PES) over time using published assessment tools (i.e. WET-Health tool suite developed by Macfarlane et al, 2022) against REC set during baseline assessments for individual wetlands.
· Assessment of changes to wetland functionality and service delivery over time using published assessment tools (i.e. WET-EcoServices developed by Kotze et al, 2021) against REC set during baseline assessments for individual wetlands.

Monitoring and Reporting Frequency
· To be determined by the effected wetland units. In principle, basic visual monitoring and fixed-point photography on monthly basis in consultation with appointed ECO, and to be captured in brief monthly memo reports. Detailed wetland monitoring assessments every six months (if and where necessary) and captured in biannual monitoring reports. 
· The actual methods of data collection, sampling intensity, monitoring frequency, monitoring locations/sites and reporting requirements would need to be informed by detailed baseline studies. As with the monitoring requirements for rivers, the specialists undertaking the baseline studies should finalise the wetland monitoring requirements.
[bookmark: _Toc127285609]Terrestrial Monitoring Programme
The below terms of reference should serve as a broad guideline to future specialists appointed during the ESIA phase and beyond, however, can be revised based on the discretion of relevant specialists appointed to be better tailored to the context encountered following on from initial field-based assessments that will inform the ESIA. 

From a terrestrial ecosystems perspective, a suitably qualified and experienced botanist as well as taxon specific faunal specialists (professionally registered with SACNASP in ecological science) would need to be appointed to compile a vegetation monitoring plan and various faunal species monitoring plans respectively. These plans should seek to monitor potential long-term impacts that the development has on receiving terrestrial ecosystems and floral and faunal species of conservation concern (SCC) that stand to be negatively affected. The plan should form part of an auditing and compliance programme for the project using a set of agreed performance standards and conditions set out in the EA and WUL for the planned development project. Importantly the monitoring plans must report habitat and biota scenarios modelled as part of the impact assessment phase of the project. If the actual impacts observed during construction and operation do not align with what was modelled during the impact assessment phase, interventions can be actioned in line with adaptive management principles. Monitoring plans should define performance thresholds or triggers for adaptive mitigation and management so that they achieve the objectives in terms of IFC PS6.

Each monitoring plan should, at a minimum, contain the following for pre-construction, construction and operational phases:
· Purpose of monitoring programme 
· Aim and Objectives of the monitoring programme
· Key risk and development impacts informing the monitoring plan
· Potential threats and pollution pathways to be monitored
· Roles and responsibilities for monitoring
· Confirmation of funding for monitoring
· Monitoring site selection and rationale
· Monitoring variables, methods and techniques
· Reporting requirements
· Trend analysis of results 
· Use of monitoring results to inform impact management
· Review of the monitoring plan and adaptive management cycle.
[bookmark: _Toc127285610]Phase 1: Pre-Construction Baseline
A Vegetation Monitoring Plan and Monitoring Plans for faunal SCC confirmed/flagged as highly likely to occur in the study area will need to be compiled once the initial specialist assessments to inform the ESIA process have been completed and the SEI of all terrestrial sensitivities have been determined. The vegetation monitoring plan must include:
· Fixed vegetation plots in sensitive areas likely to be affected by the proposed development. 
· Changes in plant species richness, composition/cover and diversity of these vegetation plots must be measured using an appropriate methodology by a qualified botanist and the baseline must account for seasonal variation with one summer and one winter survey of plots conducted. Fixed point photography of the plots should also be conducted as an additional rapid visual tool to document changes and any potential impacts.

Several faunal SCC have been flagged at a desktop level as likely to occur within the study area, the list may be refined by faunal specialists appointed during the ESIA phase of the project, however in the event it is indicated that any of the SCC are likely to occur, and an appropriate monitoring plan is deemed necessary by the respective taxon specific specialist, potential monitoring plans should include: 
· A monitoring plan for avifauna (given 5 bird SCC have been flagged at the desktop level). Transect or point counts at fixed locations should be used to monitor bird species (see SANBI, (2020) for further detail on the appropriate methodology) at least some of these points count or transect count locations should coincide with the location of the fixed vegetation plots selected. Sampling frequency of fixed sampling points by specialists should account for capturing seasonal variation with at least bi-annual sampling undertaken. 
· A monitoring plan for mammals should be developed (if the 2 mammal SCC flagged at the desktop level are likely to occur). One or a combination of the following approaches should be used by the appointed specialist to monitor mammal species: Camera trapping, spoor and scat observations, diurnal and nocturnal transects/meanders on foot and diurnal and nocturnal drives (SANBI, 2020).
· A monitoring plan for herpetofauna (given 5 reptiles and 3 amphibian species have been flagged at the desktop level). Nocturnal surveys within a fixed radius e.g. 50m of selected fixed sampling points for herpetofauna which involves active search methods including active acoustic surveys for frog species should be included in the monitoring plan. In addition, Passive (intercept) trapping using pitfall traps for detecting cryptic SCC that cannot easily be located through active searching should be included if deemed necessary by the appointed herpetologist (refer to SANBI (2020) for further detail). At least some of the monitoring points selected should coincide with the location of the fixed vegetation plots selected.  Sampling frequency of fixed sampling points by specialists should account for capturing seasonal variation with at least bi-annual sampling undertaken.
· A monitoring plan for millipedes (given 3 millipedes species have been flagged at the desktop level). Active searching methods, leaf litter and soil scraping plot surveys and/or passive pitfall trapping in selected forest habitat should be used to monitor millipede SCC flagged, the combination of methods employed will be at the discretion of the appointed specialist (refer to SANBI (2020) for further detail). If active searching is used as the primary method, active search effort should be quantified in terms of the amount of time spent searching a particular habitat area, or in units such as numbers of rocks/logs turned, or numbers of soil scrapes carried out (refer to SANBI 2020). Ideally, the location of some of the leaf litter and soil scraping plot surveys should be located adjacent to some of the fixed vegetation plots. 
· A monitoring plan for molluscs (given 4 mollusc species have been flagged at the desktop level). One of the leaf litter and soil scraping plot survey methods outlined in SANBI, (2020) should be used to monitor mollusc SCC flagged along with the litter sampling method outlined for micromolluscs if deemed necessary by the appointed specialist. 
· A monitoring plan for grasshoppers and katydids (given 1 of each has been flagged at the desktop level). One or a combination of the following approaches should be used by the appointed specialist to monitor grasshopper and katydid species: Active searching, sweep netting, beating and/or nocturnal auditory searches (refer to SANBI (2020) for further detail). If active searching is used as the primary method, active search effort should be quantified in terms of the amount of time spent searching a particular habitat area, or in units such as numbers of rocks/logs turned, or numbers of soil scrapes carried out (refer to SANBI 2020). If beating or sweep netting are employed sampling should be standardised (e.g. 50 or 100 beats/sweeps per sample) and replicated to enable sampling effort to be quantified.

All monitoring plans developed by relevant taxon specific specialists should be designed to measure any changes in floral/faunal diversity at fixed monitoring points over time and should be cognisant of this when selecting the appropriate sampling methods for the project. 
[bookmark: _Toc127285611]Phase 2: Monitoring during Construction
Monitoring during the construction phase should include any monitoring of vegetation and faunal SCC necessary based on the monitoring plans described above with any trends and changes from baseline conditions highlighted in the relevant monitoring reports along with any adaptive management recommendations that should be implemented if additional mitigation is required. 

In addition, compliance with mitigation outlined in the ESMP for the project will also need to be monitored by a suitably qualified/trained ECO with any additional supporting Environmental Officers (EO) having the required competency skills and experience to ensure that monitoring is undertaken effectively and appropriately. Compliance monitoring during the construction phase should include the following: 
· A photographic record of the state of the development footprint and adjoining no-go areas prior to the commencement of clearing/construction must be kept for reference and rehabilitation monitoring purposes. 
· The ECO must undertake bi-monthly compliance monitoring audits. Aspects that must be monitored include:  
· The condition of the demarcation fence. 
· Evidence of any no-go area incursions. 
· The condition of the temporary runoff, erosion and sediment control measures and evidence of any failures. 
· Evidence of sedimentary deposits/plumes and elevated rates of sedimentation (i.e. vegetation smothering/burial). 
· Evidence of gully or bed/bank erosion. 
· The condition of waste bins and the presence of litter within the working area.
· Evidence of solid waste within the no-go areas. 
· Evidence of hazardous materials spills and soil contamination. 
· Presence of alien invasive and weedy vegetation within the working area. 
· Rehabilitation and re-vegetation methods and success. 

· Once the construction and rehabilitation has been completed, the ECO should conduct a close out site audit 1 month after the completion of rehabilitation.
[bookmark: _Toc127285612]Phase 3: Monitoring during Operations
Monitoring during the operational phase should include a continuation of monitoring of vegetation and faunal SCC necessary based on the monitoring plans described above with any trends and changes from baseline conditions highlighted in the relevant monitoring reports along with any adaptive management recommendations that should be implemented if additional mitigation is required. 

In addition, compliance with mitigation outlined in the ESMP for the project will also need to be monitored by a suitably qualified/trained ECO with any additional supporting EOs having the required competency skills and experience to ensure that monitoring is undertaken effectively and appropriately. Compliance monitoring during the operational phase should include the following: 
· Erosion and/or sedimentation issues; 
· Invasive alien plant monitoring; 
· Evidence of solid waste within no-go areas; 
· Evidence of spills and soil contamination;
· Evidence of any no-go area incursions and
· Evidence of any accidental clearing in no-go areas during maintenance of conveyance systems and STP and monitoring rehabilitation and re-vegetation methods and success if accidental clearing occurs.
[bookmark: _Toc127285613]Invasive Alien Species Programme
An Invasive Alien Species (IAP) eradication and control programme must be developed for areas disturbed during construction (terrestrial and riparian) and will need to comprise of the following three (3) phases:
i. Initial control phase: This involves the initial, intensive clearing and drastic reduction of existing alien plant infestations at the site. Must be undertaken during the construction period.
ii. Follow-up control phase: The follow-up phase involves the control of seedlings, root suckers and coppice growth after the initial control phase to control re-growth of alien seed. Must be undertaken during the construction phase through to the rehabilitation phase.
iii. Maintenance control phase: This final phase involves a programmed control of alien plants to sustain or maintain low alien plant numbers by suppressing regeneration. Depending on the success of the initial phases this maintenance phase may be carried out at intervals ranging from quarterly clean ups to once-a-year clean-ups. Must be undertaken during the operational phase of the proposed development. 

A Method Statement for Invasive Alien Species clearing and control must be compiled and detail the requirements and strategy for IAP eradication and control within disturbed terrestrial areas of the site. 

A monitoring, maintenance and follow-up control programme will need to be prepared detailed methods and frequency for Invasive Alien Species monitoring and control.
[bookmark: _Toc127285614]Rehabilitation and Revegetation Programme
A programme for monitoring any rehabilitation and revegetation initiatives must be prepared. Such a programme must detail the frequency, type and location of monitoring requirements.

A detailed rehabilitation plan must be compiled that addresses the following issues:
· Identification and estimation of the location and extent of areas requiring revegetation;
· Development of a detailed planting strategy and planting method (with spacing and densities) that is specific to different vegetation communities and sub-communities;
· Review and finalisation of methods and equipment for IAP clearing;
· Review and finalisation of slope/soil stabilisation measures and resources based on slope and soil types; and
· Bill of quantities and costs for all interventions (including re-vegetation).
[bookmark: _Toc127285615]Other Monitoring Programmes 
The monitoring programmes for air quality, stormwater management and runoff, noise, odour etc. must be included in the ESIA process including ESMP, once the Service Provider (appointed by the Concessionaire) has conducted the necessary baseline investigations and impact assessment. These programmes will specify the monitoring parameters regulated under compliance requirements, monitoring type and frequency, monitoring locations, methods for sample collection, preservation and analysis at SANAS accredited laboratories and reporting requirements.
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