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LIST OF ABBREVIATIONS 
 
BAT  Best available technique 
BOD Biological Oxygen Demand 
BREF BAT Reference Documents 
COD Chemical Oxygen Demand 
EAR   European Agency for Reconstruction 
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EEC European Economic Community 
EIA Environmental Impact Assessment 
EIS   Environmental Impact Statement  
EU European Union 
IPPC  Integrated Pollution Prevention and Control 
MoEPP   Ministry of Environment and Physical Planning 
NGO Non-governmental organization 
O.G. Official Gazette 
SEA  Strategic Environmental Assessment 
WWTP Wastewater Treatment Plant 
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1. Introduction 
 

1.1 Background 
 
The whole EIA process in general is an information gathering exercise involving and requiring: 
 
• EIA Procedures & Guidelines 
• EIA Sector Guidance Notes 
 
These guidelines on wastewater treatment plant have been prepared as part of the Project: 
“Environmental Management Strengthening”, and have been tailored to the specific situation in the 
fYR of Macedonia.”.  
 
The development of sector EIA guidelines must take into consideration the requirements of the EU 
EIA Directive and the Integrated Pollution Control Directive – IPPC, as appropriate. 
 
It is important irrespective of the type of sector EIA process being undertaken, that a standard or 
generic approach is adopted regarding the information to be contained in an environmental impact 
statement – EIS. 
 
However, there is a considerable degree of overlap between the two pieces of legislation, namely, EIA 
and IPPC.  
 
This approach is applicable to Macedonia given that Macedonia is in the process of approximating key 
EU EIA Directive with Macedonian environmental legislation. The Urban Wastewater Directive is 
implemented in the Law on water which is still not adopted by the Government. 
 
Clear guidance is required to maintain Environmental Impact Assessment as a practical application of 
sound technical and specialist knowledge. 
 
EIA provides environmental information and guidance to the decision making process. An 
Environmental Impact Statement (EIS) is the document produced within the EIA process. Where 
effects are identified as an unacceptable, these can be avoided or reduced during the design process. 
 
The EIA procedure commences at the project design stage where it is decided whether an EIS is 
required. If it is required, the scope of the study is determined after which the EIS is prepared as part 
of the application for development consent. 
The competent authority evaluates the EIS, circulating copies to statutory consultees, while also 
making it available to the public. The competent authority then makes its decision to grant or refuse 
permission or to seek additional information, having regard to the information contained in the EIS 
among other factors. 

 
Guidelines for the environmental impact assessment procedures for wastewater treatment plant 
development are described herein. The guidelines focus on providing guidance for the EIA procedure 
concerning wastewater treatment plant preparation as well as the development of the Environmental 
Impact Statement EIS.  
 
The guidelines are meant for operators, authorities and consultants. The main focus is environmental 
assessments relating to these activities and the EIA procedure itself.  
 
The guidelines include the principal of cumulative collection of environmental information for 
subsequent use in the preparation of the EIA. 
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EXAMPLE OF EIA PROCESS 
 
 
 
 
 
 
 
  

EIA
1. Screening to determine if the project 

requires an EIA

2. Scoping to determine extent & details 
of the EIA 

 
3. Developer conducts an assessment 
of the proposed project modifying the 
proposal where required in the light of 

EIA

 
4. Developer prepares EIA on finalised 

draft of proposed project & submits it in 
support of the application for 

authorisation an application for 
approval by the competent authority 

 
5. EIA / EIS is made available to 

environmental authorities & public for 
information & comment 

6. Competent authority incorporates all 
relevant information + EIS & consultation 

comments into account in reaching a 
decision on the proposed project 

7. Provisions for monitoring 
implementation of the project and its 

environmental impact 
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Essentially the guidelines provide guidance on how to ensure that the EIA process is primarily and 
effectively directed towards the care for, and improvement of, the environment during and after the 
development in question. 
 
The major impacts associated with wastewater treatment plants include nuisances and traffic 
generated by operations, and the visual and landscape impact of the facility.  
The major challenge is to try and balance the positive impacts of wastewater treatment with potentially 
negative impacts generated by its operation. 
 
The significance of impacts is also dependent on the proximity of the facility to dwellings and other 
places of human activity. 
 
For the purposes of preparing these guidelines information sources used are given as a checklist in 
Annex 1.  
 

1.2 EIA – Legislative Context EU & Macedonian 
 
Waste water treatment plant developments come within the scope of EU EIA Directive Annex I and II 
projects categories and Annex I and II of Macedonian Decree that determinates the projects for which 
an environmental impact assessment shall be carried out and the criteria for screening. If the WWTP 
has a capacity exceeding 150,000 population equivalent (in Macedonian legislation 10,000 
population), then the development comes within the scope of the EU EIA Annex I requirement. 

The key tranches of legislation – EU and Macedonian that are of relevance to the Waste Water 
Treatment Plant – EIA Guidelines are as follows: 

 
• 2001 / 42 / EC: Council Directive of the 27 June 2001 on the assessment of the effects of 

certain plans and programmes on the environment. (Law on environment) 
 

• 2000 / 60 / EC:  Council Directive of 23 October 1996 establishing a framework for community 
action in the field of water policy – Water Framework Directive. (Law on water) 

 
• 1991 / 676 EEC: Council Directive 21 May 1991 concerning urban wastewater treatment. (Law 

on water) 
 

• 1991 / 271 / EEC: Council Directive of 12 December 1991 Urban Wastewater Directive. (Law 
on water) 

• EU White Paper on Environmental Liability, 2000. .(Law on environment) 
 

• 1997 / 11 / EC: Council Directive of 3 March 1997 amending Directive of 27 June 1985 on the 
assessment of the effects of certain public and private projects on the environment. .(Law on 
environment) 

 
• 1996 / 61 / EC: Council Directive of 24 September 1996 concerning integrated pollution 

prevention and control; .(Law on environment) 
 

• 1996 / 82 / EC: Council Directive on the Control of Major Accident Hazards – SEVESO II; 
.(Law on environment) 

 
• The UNECE Convention on Environmental Impact Assessment (EIA) in a Transboundary 

Context – Espoo Convention, 1991;(Ratified) 
 

• 2003 / 4 / EC: Council Directive of 28 January 2003 on public access to environmental 
information; (Law on environment) 

 
• Law on Environment (O.G. 53/2005) 
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• Law on water (O.G. 4/1998) 
 
Wastewater treatment plants designed and constructed must meet with the requirements of the EU 
Urban Wastewater Directive in terms of final treated effluent discharge to receiving waters (Law on 
water (O.G. 4/1998) 
 
Moreover, provision is made under Macedonian legislation regarding projects falling under EU EIA 
Annex I or Annex II requirements. Guidance is also given regarding the structure and contents layout 
of an environmental impact assessment study (Environmental Impact Statement). 
Competencies relating to Annex I / II developments are split between central and local jurisdictions. 
 
Under Macedonian legislation wastewater treatment plants fall within the scope of Decree determining 
projects for which and criteria on the basis of which the screening for an environmental impact 
assessment shall be carried out (O.G. 74/2005) Annex 1 – Projects for which compulsory 
environmental impact assessment shall be carried out. This complies with the requirements of EC 
Directive 1997 / 11. 
 
Of relevance is the Directive 2003 / 4 / EC which replaces Directive 90 / 313 / EEC regarding access 
to environmental information. The new Directive creates a right to access to information rather than 
the existing freedom of access, and provides for active dissemination of environmental information in 
the interest of increased transparency – enhanced public participation in decision making and access 
to justice in environmental matters.  
 

2. EIA Stages  
 
The environmental impacts of projects are usually determined during the early phases of project 
planning, site selection and design. The procedures for the project cycle addresses when to use 
environmental tools such as EIA, Environmental Management Programmes and Environmental Audits. 
 
To assist in the production of Environmental Impact Statements that achieve the objectives of Impact 
Anticipation and Avoidances it is worthwhile to consider the relevant issues as they arise during each 
of the principal stages of EIA, such as screening and scooping. 
 
The EU Directive 85/337/EEC amended by Directive 97/11/EC, the later made provision for guidance 
to be provided reflecting current EU legislation, and the current state of good practice as it relates to 
the EIA process.  
This approach is reflected in documents published by the EU and relating to screening, scooping and 
EIS review, with reference to these three specific stages in the EIA process. 
 
The EIA process represents a systematic analysis of a proposed WWTP development in relation to the 
existing environment. It is conducted at a stage in the design process where changes can still be 
made to avoid adverse impacts, schematically shown as follows overleaf. 
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PROPOSED DEVELOPMENT-
WASTEWATER TREATMENT PLANT 

EXAMINE THE IMPACTS ON THE ENVIRONMENT 

SIGNIFICANT LIKELY 
ADVERSE IMPACTS 

PROPOSED MITIGATION 
MEASURES 

INCORPORATE 
REVISIONS INTO 
WASTEWATER 

TREATMENT DESIGN

POSITIVE, RESIDUAL 
OR NO IMPACTS  

FINALISE DESIGN 

APPLY FOR 
DEVELOPMENT 

CONSENT 
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2.1 Screening 
 
The process by witch the competent authority determines whether or not an EIA is required is known 
as screening. Despite extensive and specific EIA legislation there will still be circumstances where a 
determination is be required as to whether or not an EIS is required. Where legislation or other official 
guidance is inconclusive it may be useful (err on the side of caution) to consider the following issues: 
 
• Could the development significantly affect more than one significant or sensitive environmental 

resource? 
 

• Is the project of a large size and effect and does it involve emerging technologies or techniques? 
 

• Are there significant levels of unpredictability about the effects arising from the methods, 
technologies or because of the absence of data on the receiving environment? 

 
• Is there reason to believe that there may be significant and reasonable levels of public concern 

about demonstrable effects on environmental resources   
 
If YES is the clear and immediate answer to any of these questions, then it is reasonable to anticipate 
that EIA is required. 
 
In such an evaluation, however, it is important to clearly examine whether concerns (public or expert) 
arise on account of: 
 
• a single or very specific environmental topic, e.g. archaeology 

 
• a single or very restricted characteristics of the development e.g. noise emissions 

 
• uncertainty or data limitations about a single aspect of the development. 
 
If any of these concerns exist in the absence of clear requirements for an EIS consideration should be 
given to preparing a detailed evaluation (EIA) of the single or restricted topic, issue or uncertainty as 
an appropriate evaluation. This could arise where there is a likelihood of significant effects on the 
environment by reference to the nature or location of a project, e.g. potential impact on a designated 
conservation site or sensitive environment(s). 
 

2.2 Scoping 
 
The prior determination of the nature and detail of the information to be contained in an EIS is one of 
the most critical stages of the process. This stage is known as scoping. This may be a formal or 
informal process but essential from the point of view of establishing full and effective communication 
between the various parties involved in the EIA process. 
Scoping is aimed at identifying the likely areas of potential impact and the appropriate methods by 
which to evaluate them prior to the commencement of detailed collection or assessment. 
 
The above referenced scoping activities which are discussed and agreed between the developer, 
competent authoritieer to such as planning and regulatory bodies provides an invaluable overview of 
what activities must be undertaken  in order to produce a good quality Environmental Impact 
Statement. 
 
All of the information obtained in the scoping activity phase serves as input material for the 
environmental studies subsequently conducted as part of the overall environmental impact 
assessment process.  
 
Good scoping at the outset of a project will reduce time, effort and expense required to prepare and 
evaluate environmental impact statements and should facilitate public participation in the EIA process.  
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Any scoping or pre – application consultations which may have taken place will be referenced in the 
compilation of the EIS as well as specifying the bodies consulted.  
  
 
Methodology 
 
Scoping is best carried out by personnel having relevant experience of the particular project type, in 
this case wastewater treatment plant development and who have knowledge of the proposed receiving 
environment.  
 
Guidelines  
 
These relate to the scope of EIA for various EIA projects and contain guidance on the description and 
analysis of impacts on specific environmental media and in accordance with the requirements of the 
EU 85/337 EEC Directive (as amended by Directive 97/11/EC). The level of detail provided is 
determined by the circumstances of each project. 
 
Role of Participants 
 
The scope may emerge from a number of sources but most commonly emerge from a dialogue 
between or all of the participants. 
 
The Consultant acting on behalf of the EIA applicant may propose an initial outline of the scope on the 
basis of a knowledge of the project and the site. 
 
The Competent Authority (MoEPP) who will have a detailed knowledge of the procedural and legal 
requirements by the Law on environment, as well as a more extensive knowledge of both the context 
and local issues and concerns. The Competent Authority may be asked by applicant to scope the EIA 
and in such cases the Competent Authority must respond. Competent Authority may subsequently 
reject an EIS as being inadequate even though it has scoped the EIA although scoping should reduce 
the likelihood of any such rejection. 
 
 
The Public either individually or in groups, who are likely to have either thematically specific or area 
specific concerns. 
 
Other Specialist Agencies (including NGO’s) who will have a detailed understanding of a particular 
aspect of the environment affected. 
 
 

2.3 On – Going Scoping 
 
Design Review 
 
The prevention of environmental degradation and associated impact on human beings, flora and fauna 
etc. is the principal objective of the EIA process. This can only happen where the design is informed 
and reviewed by environmental criteria emerging from an appropriate assessment of the receiving 
environment. There is a need for the project designers (in this case wastewater treatment plant 
designers) and the environmental specialists to maintain a regular dialogue throughout the design 
development to ensure that this objective is achieved. Therefore regular EIA project team meetings 
are important. 
 
Document Review 
 
Experience in practice, particularly on large and time – critical projects has shown that considerable 
benefits accrue to all parties when the EIA Report or EIS is subjected ton timely review by outside 
parties such as the Competent Authority, who may examine structure, overall coverage, findings and 
the likely acceptability of the residual impact levels or of the mitigation proposals. Consultation may 
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take place on narrower issues with specialist agencies or occasionally with concerned or even 
potentially hostile third parties. 
 
A document review has the following advantages particularly in the EIA scooping process phase as 
follows: 
 
• avoidance of requests for additional information at a later stage in the process; 
• testing of the acceptability; 
• discovering interaction or conflicts that were not evident at the earlier scooping stage. 
 
 

2.4 Conditions and Monitoring 
 
EIA related conditions that are imposed by the competent authority will form part of the Impact 
Anticipation and Avoidance strategy.  
 
Conditions 
 
Conditions are mainly used to ensure that mitigation measures are secured by explicitly stating the 
location, quality, character, duration and timing of the measures to be implemented as they relate to a 
proposed wastewater treatment plant development. 
A secondary role of EIA related conditions is to ensure that resources e.g. bonds / insurance will be 
available to the Competent Authority and properly directed for mitigation, monitoring or remedial 
action, in the event that the impacts of the wastewater treatment plant activities exceed the predicted 
levels. 
 
Monitoring 
 
Monitoring of the effectiveness of mitigation measures proposed in the EIS is an integral part of the 
EIA process. Monitoring of environmental media and indicators arise either from undertakings or 
conditions specified in the EIS, both by the competent authorities and the developer, is an integral part 
of the EIA process. 
Monitoring of environmental media (air, water etc) and indicators arise either from, undertakings or 
conditions (e.g. as specified in a planning permit / environmental permit). In either case it is important 
for all parties to be aware of the administrative, technical, legal and financial burdens that can 
accompany inflexible or unresponsive monitoring regimes. It is important to ensure that, where 
monitoring is provided for, it is clearly related to thresholds, which if exceeded cause a clearly defined 
set of remedial actions to be implemented. 

 

3. Project Description – Wastewater Treatment Plant Development 
 
This Section provides specific guidance on the information to be included in an EIS in relation to the 
description of a proposed WWTP development based on the EIA process. 
 
In describing the proposed development, all relevant phases of the project from construction through 
existence and operation to decommissioning and site restoration are considered. 
 
This description may include the following topics such as: 
 
• alternatives examined; 
• characteristics of the project; 
• existence of the project; 
• description of other developments 
 
Schematic overview of a WWTP is present on the following figure. 
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3.1 Alternatives Examined 
 
Alternatives where relevant may be described at three levels indicating the main reason for selecting 
the proposed wastewater treatment plant. These alternatives include location, design and process. 
 
The purpose of this section is to summarise the various alternative options relative to the selection of a 
proposed WWTP site, wastewater collection system, treatment system, and outfall location. 
Information on the economic, engineering, and environmental evaluation conducted during the 
selection process is provided in this section. 
 
 
3.1.1 Description of Alternative Locations 

 
In terms of location selection this is one of the main factors, which has to be considered in relation to 
the proposed wastewater treatment development. Site selections are usually conducted prior to 
establishing a final developmental site. Some locations have more inherent environmental problems 
than others. Such sites can usually be avoided in favour of sites, which have a few constraints and the 
maximum capacity to sustainably assimilate the development. 
 
Engineering and economic evaluations will largely determine the location of a WWTP, so as that it will 
serve the area designated to the best advantage. The final location will be based on economic and 
engineering justifications. Issues dealt with in the economic and engineering evaluations are as 
follows: 
 
• WWTP site topography 
• WWTP location access 
• WWTP proximity to other developments 
• Development plans for the proposed WWTP location 
• Environmental Action Programme – such as sustainable development, precautionary principle and 

integration of environmental considerations into all policy areas. 
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From an environmental standpoint, it is important to strive for centralising all treatment plants into one 
location, whereby all associate impacts are centralised as well. It is environmentally preferable to 
utilise one location rather than impacting more than one location with smaller WWTP’s. 
 
 
3.1.2 Description of Alternative Designs 

 
Most problems can be resolved or mitigated by varying the site layout, building massing or location of 
individual operational facilities. Where wastewater treatment designers are briefed at an early stage 
about environmental factors, these can usually be incorporated along with other wastewater treatment 
plant design parameters.  
 
Typical approach towards alternative WWTP designs can include the following: 
 
• Minimisation of environmental impacts including, noise, odour and aspect; 
 
• Optimum capital and running costs; 
 
• Modular – type design to meet both present and future design loads; 
 
• Design flexibility to allow for future extension or retrofitting for nutrient removal; 
 
• Utilisation of biogas from sludge digestion tanks for electrical and heating purposes; 
 
• Land area requirements. 
 
 
3.1.3 Description of Alternative Processes  

 
Within each design solution there can be a number of different options as to how the process or 
various unit processes such as screening, grit removal, biological treatment etc., which comprises the 
overall treatment plant, can be carried out.  Consideration of environmental factors can influence the 
selection of a type of WWTP operation – unit processes which will mitigate any adverse impacts.  
 
Factored into the alternative design process for WWTP development are the design effluent standards 
to be adopted, regardless of the specific treatment plant design: 
 

• BOD 25mg / l; COD 125mg / l; Suspended Solids 35 mg / l 
  
The general modular requirements for a typical WWTP will comprise of the following, regardless of the 
main plant sizes in terms of volumes and capacities of the various processes for organic removal (e.g. 
carbon – BOD / COD): 
 

1. Screen construction capacity  
2. Grit & grease removal volume 
3. Flow measuring chamber capacity 
4. Primary sedimentation volume 
5. P removal 
6. N removal 
7. Aeration tank volume 
8. Final settlement volume 
9. Primary sludge thickener volume 
10. Biological sludge pre-dewatering capacity 
11. Digester volume 
12. Gasholding tank volume 
13. Sludge de-water capacity 
14. Storm water tank capacity 
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In terms of sludge disposal alternatives and in accordance with the requirements of UWW Directive 
following option should be considered: 
 
• Disposal to land; 
• Disposal to landfill; 
• Composting; 
• Drying, incineration, wet air oxidation, pyrolysis. 
 

3.2 Project Characteristics 
 
In providing a description of the project development, issues such as site layout, design and size / 
scale, as well as any existing development on site, are considered. 
3.2.1 Description of Site Layout  

 
Provision must be made in the design and site layout for an estimated land area for the proposed 
WWTP with provision for facilities for organic material removal, nutrient removal, and advanced sludge 
treatment, and various service buildings. 
 
Further optimisations of the final layout of the WWTP are conducted at the detailed design stage. 
 
A typical WWTP for a population equivalent in excess of 10,000 will comprise the following: 
 

• Screening, adopting 10mm bar-spacing together with treatment of screenings. Conveying, 
washing, pressing and bagging must be conducted within an enclosed building; 

 
• Grit and grease removal, using the spiral flow aerated grit system, and grit washings / 

classification must be carried out in a covered tank. Grease is discharged to an anaerobic 
sludge digester for treatment / degradation; 

 
• Primary sedimentation of wastewaters takes place in covered radial flow settlement tanks; 

 
• High – rate activated sludge is used for secondary treatment (carbon removal) followed by 

final clarification in radial – flow settlement tanks; 
 

• Sludge pre-treatment prior to discharge to anaerobic digester followed by mechanical 
dewatering to achieve 25% solids, and then discharged to a thermal drying plant for ultimate 
reuse / disposal; 

 
• Nutrient removal facility with biological nitrification / denitrifictaion utilising activated sludge 

process / recirculation method for nitrogen removal and biological excess phosphate removal 
supplemented with chemical precipitation of the residual phosphorous for phosphorous 
removal. 

 
All sludge – thickening tanks and primary sedimentation tanks must be covered, while sludge 
dewatering takes place within the thermal drying plant area. Screenings plant and screenings 
treatment activities are also similarly housed. Extracted air from all the housed and covered tanks is 
taken through a bioscrubber.  
 
The description of the WWTP development on the site includes such issues as follows: 
 
• location of the WWTP development – local and site context; 
• distance of WWTP to other significant features on and off-site; 
• extent of a proposed WWTP development in relation to existing features; 
• extent of WWTP site coverage / use and size of site; 
• plan of the existing WWTP site accompanying the proposed WWTP site plan at an appropriate 

scale. 
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Good detailed site investigation, selection and design can substantially reduce impacts caused by 
WWTP development. Important factors for consideration include: 
 
• geological conditions – permeability and uniformity of strata; 
• proximity to sensitive surface or ground water bodies including drinking water resource 
 
 
3.2.2 Description of Design 

 
In providing a description of the significant physical characteristics of a proposed WWTP development, 
the following aspects may be included: 
 
• layout of the WWTP development on the proposed site; 
• shape, surface and characteristic features of each element; 
• principle activities proposed; 
• associated or secondary developments.  
 
WWTP design must address the following design principles: 
 
• determining the nature of waste streams to be treated (individually from a given catchment area) 

dual or combined – domestic, commercial and industrial wastewater and their variability in order to 
establish site design and operation that minimises the environmental risks; 

• re-use usable materials such as dried sludge; 
• utilisation of biogas from sludge digestion tanks; 
• eliminating risks of ground and water contamination from liquid waste streams; 
• minimising the risks of nuisance from noise and operational vehicles; 
• providing adequate space for delivery and operational vehicles; 
• measures enabling site restoration and reuse after closure. 
 
In certain circumstances, there may be an opportunity for recovering methane as a heat or power 
source and this may affect WWTP siting and design.  
 
It may be necessary to assess the relative importance of these factors and reach a compromise, which 
achieves an appropriate balance between potential impacts. Particular attention must be given to 
potential impacts on human health, such as hazards from noise, odours and pollution of soil and 
water, some of which can be cumulative and long – lived. 
 
3.2.3 Description of Size or Scale 

 
The description of a proposed WWTP in terms of size and scale indicates the magnitude or intensity of 
the development when in operation, and includes such issues as: 
 
• area, length, width and height of each major development; 
• relative size and scale of the development in its context; 
• extent of the WWTP activities proposed; 
• volume, magnitude or intensity of each process; 
• number of features clearly indicated where relevant such as proximity to nearest dwelling. 
 
 
 
3.2.4 Description of Existing WWTP Development(s) 

 
Where consent (e.g. planning permission etc) is required for a WWTP development, involving an 
extension or expansion of an existing operation, the description of the existing environment includes 
those parts of the WWTP development already in place. 
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3.3 Existence of the WWTP Development 
 
The description of the existence of a proposed WWTP development considers all aspects of the life – 
cycle of the development from construction through to commissioning, and include construction, 
commissioning, operation and any changes to the proposed project. 
 
3.3.1 Description of Construction Phase 

 
The length of the construction phase will depend on the scale and complexity of the WWTP 
development and the nature of the environment (particularly the geological structure) 
 
In general the construction phase of a WWTP development will involve the following aspects: 
 
 
Land Use Requirements 
 

- Cut, fill, borrow, staging, disposal areas; 
- Access and haul routes; 
- Drainage diversions and areas affected; 
- Construction parking, office, canteen and storage. 

 
Construction Activity 
 

- Site sourcing, site preparation and pre – construction activities; 
- Duration, phasing / sequencing of construction activities; 
- Major temporary features, construction equipment, holding ponds, stockpiles; 

 
Significant Effects 
 

- Landtake; 
- Noise and vibration; 
- Machinery, plant and traffic; 
- Water such as groundwater drawdown; 
- Effluents, sewage runoff, spillages; 
- Emissions. 

 
Environmental Protection Measures 
 

- Monitoring; 
- Protection barriers; 
- Operational procedures; 
- Contingency measures. 

 
 
3.3.2 Description of Commissioning / Decommissioning 

 
In relation to the proposed commissioning of a WWTP issues such as phasing, testing and 
commissioning and establishing of mitigation measures are evaluated. 
 
Phasing 
 
This relates to the phased development of the WWTP facility according to a well – defined design. The 
description of such phasing becomes relevant if significant impacts or mitigation measures do not form 
part of the initial phase. The description clearly identifies when each such impact or mitigation 
measure will become apparent. 
 
Testing & Commissioning 
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It may transpire that a hiatus may occur between the end of the WWTP development and the 
commencement of the WWTP and related operations. Such delays and any interim effects, which may 
be different from those of normal operations, are described 
 
Establishment of Mitigation Measures 
 
Some mitigation measures are not fully effective at the time of commissioning, e.g. measures which 
are dependent on biotic processes such as the establishment of a screen of trees. The time required 
for such measures to become effective must be described. The likely WWTP mitigation measures 
required are listed as follows: 

 
• Detailed site selection based on a number of site alternatives; 
• Fail – safe isolation from groundwater intrusion; 
• Site layout to minimise proximity to sensitive receptors; 
• Landscaping and early installation of screening (trees & vegetation); 
• On – going site rehabilitation; 
• Best Practices as they relate to WWTP operations; 
• High standards of site management. 

 
Mitigation measures relating to environmental effects are addressed in detail in Section 5.0 below. 
 
 
Decommissioning 
  
WWTP’s usually operate over many years and during this time it may be possible to restore parts of 
thel site.  Completed sites and parts of sites may be used for a number of purposes such as 
recreation, agriculture or construction. WWTP operations usually require that the site be rehabilitated 
following closure. 
 
Provision must be made at the outset of a WWTP development with the relevant Macedonian 
authorities to ensure the phased and final restoration of a landfill facility, given the long time frames 
involved in site  operation. 
 
Consequently, the project description must include a detailed account of the decommissioning 
proposal, and include:  
 
• Rehabilitation strategy 
• Post – closure land use capability 
• Post – closure monitoring / management 
• Post – closure treatment (gases & leachate) 
 
Where decommissioning is specifically proposed for the WWTP as a mitigation measure, the 
Environmental Impact Statement indicates the following: 

 
• financial, technical and administrative provisions to ensure that the measures can and will be 

implemented; 
• effective contingency mitigation measures should the planned measures fail; 
• monitoring provisions, action thresholds and remedial strategies for potential impacts arising; 
• aftercare requirements and post closure management.   
 
3.3.3 Description of Operation of a Proposed WWTP Facility 

 
When describing the operation of the project, it is important to include comprehensive, accurate 
description of the WWTP activities and materials utilised and the effects, residues and emissions 
anticipated by the operation of the WWTP. 
 
Principal Processes or Activities 
 
The core processes or activities, which characterise the WWTP development, must be described. 
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Scope 
 
The scope of the WWTP development must be described indicating the limits of the types, quantities 
or intensity of the WWTP activities. Where a wide or changing range of activities is anticipated, an 
attempt should be made to define the parameters of the landfill development and associated activities. 
Operations 
 
The extent and detailed nature of environmental impacts during the operational phase will depend 
upon the scale of the site, design of the facility, sensitivity of surrounding area (presence of potential 
receptors and pathways), types of waste streams (municipal and industrial) and the operational 
management practices adopted. 
 
 
Wastewater operations and issues are described in general terms and are listed as follows: 
 

 Safety and hazard control; 
 Volume, type and fluctuation of waste streams to be treated; 
 Volume, type and fluctuation of residues and emissions; 
 Power, water and chemical inputs; 
 Maintenance, manning and management capacity; 
 Pest and odour control; 
 Perimeter security; 
 Transportation of sludge – routes, destination and vehicles. 

 
Where there are significant variations in the intensity of the various WWTP operations, these must 
also be described. 
 
Processes 
 
Processes as they relate to WWTP operations / activities, must be described in sufficient detail to 
facilitate the scope for environmental effects such as elements and materials used, containment, and 
control and monitoring systems used. 
The elements can be divided into stages or streams of activity as appropriate, as well as descriptions 
of contingency measures. 
 
Activities 
 
Activities associated with all aspects of the WWTP development are described: 
 

 Arrivals – employees, materials, customers; 
 Sorting – parking, weigh bridge, stockpile, waiting, lairage;  
 Process – indoor, outdoor – day and night, peak times; 
 Staff numbers, shifts, times and duration of occupation. 

 
Occasional Activities 
 
Occasional, but regular, activities are described where any potential exists for additional significant 
impacts such as: 
 

 Annual or regular refit or maintenance operations; 
 Emergency, fire and evacuation drill; 
 Emergency venting in relation to gas; 
 Holiday times and shut down. 

 
Occupants 
 
Occupants are described in appropriate classes such as: 
 

 Staff; 



EAR / MoEPP  300033-06-RP-312 
Strengthening Environmental Management  08 March 2009 
 

 18

 Visitors, customers; 
 Maintenance, security and monitoring personnel or agencies 

  
Materials Used 
 
Materials which, by their nature, quantity, state or potential for combination, represent a potential 
hazard to health or environment are identified, drawing particular attention to any formal designation of 
the hazard. All materials with hazard potential should be described in terms of the following: 
 

 quantity on – site and annual use; 
 state – gas, frozen or containerised; 
 storage and handling locations and conditions; 
 use, processing and consumption; 
 transportation routes: to – and on – site. 

 
An inventory of all materials used, on site is made to allow for an accurate assessment of eventual 
residues, emissions and wastes and their impacts. Where appropriate, some basis for the 
assumptions which underpin the amounts and range of materials to be used is given so that third 
parties can be assured that the data presented is realistic. Other materials present on – site in 
significant quantities but which are rarely or never utilised such as fire suppressors are included. 
 
Natural Resources Used 
 
The full range of natural resources likely to be utilised, processed or consumed by the proposed 
WWTP development is given as follows: 
 

 energy – gas / electricity consumed on – site; 
 water – various on – site uses; 
 assimilative capacity of water, soils, air; 

 
Each of the above must be described in terms of: amount; state; storage & handling; use.    
 
 
3.3.4 Description of Changes to the Proposed WWTP Facility  

 
Description of any anticipated changes to the proposed WWTP project are discussed, examining 
proposed growth, decommissioning and any other changes anticipated or planned 
 
Proposed Growth 
 
In the interests of proper planning and development of an area it is often prudent of a competent 
authority / planning authority to take into account the potential for the expansion of a proposed WWTP 
facility. The rationale being to ascertain whether the proposed location will have the capacity to 
sustainable assimilates the proposed expansion. 
 
A description of a proposed WWTP growth can take either of two forms: 
 
• future phases of a proposed WWTP expansion for which permission is sought, considers all 

potentially significant impacts in the EIS 
 
• long – term growth, expansion of a proposed WWTP  development may be shown on an Indicative 

Master Plan (based on a screening procedure to determine whether the plan has been the subject 
of an SEA) . Potentially significant impacts of this aspect of a proposed WWTP development are 
predicted in very general term. 

 
Associated Developments 
 
Associated developments in relation to a proposed WWTP development are highlighted as follows in 
particular to the following: 
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• Fire fighting water requirements; 
• Transportation improvements. 
• Recycling operations such as use of dried sludge on municipal parks / disposal to landfill, land. 
 
3.3.5 Description of Emissions  

This section details the nature of the emissions arising from the proposed WWTP development. 

Wastewater Discharges 

The WWTP development will be required to meet with the requirements of the EU Urban Wastewater 
Directive and the Water Framework Directive and,  with comparable Romanian legislation for final 
effluent discharge from wastewater treatment plants.  

As and where relevant mathematical modelling using bespoke software applications should be 
undertaken. Results and interpretation of the modelling results can then be factored into the design 
features of a WWTP development. 

Microbial Aerosols 

Microbial aerosols can be released from many wastewater treatment plant processes particularly 
those that generate spray. Activated sludge tanks, for example, are often significant sources of 
biological aerosols, and it is preferable that such tanks are covered over.  However, low energy 
processes such as sedimentation are not likely to generate significant quantities of aerosls. 

Odour 

Odour control is one of the most important aspects relating to the operation of a WWTP. As such air 
quality modelling to assess the potential for significant odour emissions as well as identifying 
mitigation measures should be conducted. Such modelling is conducted by examining local 
climatological characteristics, plant design and air dispersion modelling estimates. 

Areas of particular odour / air quality concern within a wastewater treatment plant are as follows: 

• screenings, screenings treatment, and screenings disposal; 

• grit and grease removal; 

• primary sedimentation tanks 

 

Odours are attributed to sulphurous compounds and represent the majority of odourous material found 
in an urban wastewater treatment plant. 

Incorporation of odour preventative measures at the initial design stage is a necessary pre-requisite in 
achieving an effective odour control system. The objective of such a strategy is to eliminate any 
nuisance caused by odour but not necessarily to eliminate odour, as the latter is not practicable and 
may prove impossible. 
What is required, therefore is to reduce the impact of the odour to a leel where it does not cause a 
problem. 
 
The project design must identify and make provision for areas of the WWTP that are prone to 
generating odour emissions. Such area as screenings and sludge treatment systems, while covers will 
be provided for on the primary sedimentation tanks and all sludge thickening storage tanks and grit 
removal systems. 
 
Extracted air will then be discharged to a suitably designed treatment system. 
 
The findings of the air quality dispersion modelling will establish the relative importance of the main 
sources of potentially odourous emissions from the proposed WWTP at receptor locations. 
 
Overall the WWTP should be designed in a manner ensuring that where possible odourous emissions 
are controlled. However, the application of best available technologies will be key elements in the 
successful operation of the proposed WWTP,  and that sludge and grit are handled or stored so that 
odourous emissions do not occur. 
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Noise 
 
Noise emissions resulting from construction activities – equipment, trucks, blasting, trenching etc. are 
minor and short – term in duration. Any noise impacts will be minimised by permitting construction 
activity only during daytime hours. All trucks, equipment, and machinery should  be maintained and 
installed with baffles where appropriate in order to limit noise emissions. 
 
Noise emissions from the operation of the WWTP facility should not result in significant noise provided 
that suitable noise mitigation measures are in place. 
 
Sludge Disposal 
 
A by - product of any wastewater treatment plant is the generation of sludge. Since the quality and 
quantity of sludge generated related directly to the method and subsequent feasibility of disposal 
options, the method of sludge treatmet is critical in determining sludge disposal. 
 
In terms of best available technology, and based on current assessment / evaluation of various sludge 
treatment and disposal options, thermal drying systems for advanced sludge treatment is the preferred 
best technology  for the following reasons: 
 

• Environmentally acceptable system for advanced sludge treatment because the entire process 
can be contained within a closed circuit system. Emissions to atmosphere are minimised; 

 
• The end – product is clean, pasteurised, odourless and easy to handle and store. It is suitable 

as a soil enricher, assuming the metal content is within the required limits. 
 

• Sludge quantity for ultimate disposal is considerably reduced. 
 
3.3.6 Description of Receiving Environment 

An accurate description of the existing environment is necessary to predict the likely significant 
impacts of a new development. This provides baseline data, which can be used for environmental 
monitoring of the impacts of the project, once it is in operation. It is important that the methodology 
used in undertaking baseline investigations is documented so that the results of later monitoring can 
be referenced. 

The following is an indication of the typical environmental effects, emissions and residues, which could 
be included in this section as and where relevant to the WWTP development, in terms of the receiving 
environment. 

This section identifies and describes the relevant aspects of the existing environment in and around 
the proposed WWTP development location that could be potentially affected by the construction and 
operation of a WWTP. 

1. Human Beings 

a. Economic activity; 

b. Social patterns; 

c. Land use; 

d. Employment; 

e. Health & Safety; 

f. Settlement patterns; 

Impacts to human beings and the human environment from this type of project may typically involve 
effects on land use and land use patterns, population and housing, recreation and transportation. 

2. Climate & Air 

a. Air quality – pollution / suspended particulates 

b. Odours; 



EAR / MoEPP  300033-06-RP-312 
Strengthening Environmental Management  08 March 2009 
 

 21

c. Noise / vibration 

Current climatic conditions within the proposed area for the designated WWTP concern maximum 
daily average air temperatures, sea breezes created by differential heating of air over land and water, 
and prevailing wind direction. 

Background level of common air pollutants – carbon monoxide, nitrogen oxides, hydrocarbons, 
sulphur dioxide, lead, in the location of a proposed WWTP must be considered. 

Ambient odours in the vicinity of a proposed WWTP development would include vehicle exhaust 
emissions in particular from diesel driven vehicles, burning of fuel for domestic and industrial 
purposes, emissions from industrial activities, sulphurous odours from estuarine mudflats. 

Outdoor noise levels change continually because of the temporal and spatial variations of noise 
sources. Background noise level determinations will be required in the location (e.g. rural, urban, 
commercial, industrial) of a proposed WWTP development as well as the areas that will be traversed 
by proposed collection sewers. Also of particular relevance will be the nearest noise – sensitive 
locations such as residences proximal to the proposed WWTP development. 

3. Water 

a. Ground / surface / estuarine / marine; 

b. Physical / chemical attributes; 

c. Biotic; 

d. Beneficial uses. 

The attributes of existing water bodies must be considered to ensure that they are not subjected to 
impacts by a WWTP development. Previous information on water quality will be of use as a source of 
background information. 

The emissions will fall within the requirements of the Urban Wastewater Directive, European Union 
Water Framework Directive, and the EU Nitrate Directive.   
 
The design of the WWTP will make provision for the treatment of industrial, and domestic wastewater 
discharges / influent to the proposed WWTP, which following treatment will be discharged in 
compliance with requirements of the Urban Wastewater Directive for BOD and suspended solids. 
 
Provision will also be made for the treatment of storm water and discharges from storm water overflow 
chambers. 
 
Provision will be made within the overall WWTP design concept for storm water handling, treatment 
and disposal.  
 
As and where relevant mathematical modelling using bespoke software applications should be 
undertaken. Results and interpretation of the modelling results can then be factored into the design 
features of a WWTP development. 
 

4. Geology, Hydrogeology & Soils 

a. Mineral soils 

b. Peats / Fens 

c. Estuarine sediments 

d. Agricultural capability 

e. Engineering characteristics 

f. Surficial bedrock deposits 

g. Faulting / weathering 

h. Chemical characteristics 

i. Aquifers 
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Consideration must be given to geology and soils as non – renewable natural resources, which may 
be obliterated by large-scale infrastructure developments. Soils and geology can often be of 
significance because of their role in sustaining biotic and hydraulic processes. 

5.  Flora & Fauna 

a. Habitats / Communities; 

b. Terrestrial / aquatic / marine 

c. Breeding grounds 

d. Mammals / birds / fish / reptiles / insects; 

e. Routes; 

f. Protection status / habitat requirements; 

g. Seasonality / succession; 

h. Critical resources. 

 

The terrestrial / aquatic flora and fauna in the area of a proposed WWTP must be described 
concentrating on those habitats and their characteristic biota that will most likely be affected by the 
construction and operation of a proposed WWTP and ancillary facilities. It will be necessary to conduct 
surveys of flora and fauna to assess what the likely impacts of a proposed WWTP on these habitats 
will be.  

6. Landscape 

a. Landscape character / context /  topography 

b. Views & prospects 

c. Historical landscapes 

d. Manmade landscapes 

 

Landscape attributes of a proposed WWTP location are described in terms of its significance and 
vulnerability to visual impacts. Of particular relevance will be the above ground features of a proposed 
WWTP deemed as significant and which may influence existing aesthetic resources.   

 

7. Material Assets 

 

a. Sustainable development; 

b. Land severance. 

c. Natural resources of economic value 

In general the identification of specific material asset (physical resources in the environment – human 
or natural origin) can be open to interpretation, as to what components of the environment may be 
regarded by society as being of value for production, development, maintenance, recreation, and well 
– being. 

For the purposes of a proposed WWTP development, significant material assets include sustainable 
development and land severance. It is important that such material assets are used in a sustainable 
manner, so that they will be available for future generations.    

 

8. Cultural Heritage 

a. Architecture / settlements 

b. Monuments / features  



EAR / MoEPP  300033-06-RP-312 
Strengthening Environmental Management  08 March 2009 
 

 23

Those aspects of the environment, which are valued because of their age, history, beauty or tradition. 

 

4. DESCRIPTION OF IMPACTS ON SPECIFIC ENVIRONMENTAL MEDIA 
 
As with any infrastructure project the potential for environmental impacts exist. These impacts can 
range from insignificant to highly significant, and from short – term to long – term. In addition, some 
impacts cannot be entirely evaluated until construction or operation of the WWTP is operational. 
Nearly all impacts can, however, be mitigated through the implementation of effective ameliorative 
measures. 
 
Effective ameliorative or mitigative measures are those that are designed to reduce the known or 
predicted impacts of specific activities (e.g. trenching or excavating activities). 
 
Mitigative measures can only be effective if they are implemented and, following implementation, 
periodically monitored to ensure that the measures are resulting in their intended effect. 
 
In many cases, mitigative measures cannot fully avoid all impacts. However, mitigation measures are 
critical to ensure that construction and operation of proposed WWTP developments will result in 
minimal environmental impacts. 
 
This section provides technical guidance on the description and analysis of impacts on specific 
environmental topics in accordance with the requirements of European Communities Directive 85 / 
337 / EEC (as amended by Directive 97 / 11 / EC), a s well as EU Guidelines for the Assessment of 
Indirect and Cumulative Impacts as well as Impact Interactions. 
 
The section examines these topics in terms of the existing environment: 
 

• the context, character, significance and sensitivities, potential impacts and proposed mitigation 
measures.  

 
The section only addresses issues relating to WWTP development taking into consideration the 
amount of detail provided for the purpose of a proposed WWTP development – impacts description 
and analysis. 
Cognisance is also be taken in this section of the BREF – BAT requirements for WWTP 
developments.  
 
A requirement of the EIA process is to ensure that an assessment of the likely impacts of a proposed 
WWTP development are presented in the EIS focussing on: 
 
• Likely effects; 
• Significant effects; 
• Description of impacts that are accurate and credible. 
 

4.1 Impact Prediction 
 
Prediction of impacts, are those by definition have not yet occurred. However, the criteria for the 
presentation of the characteristics of potential impacts sets out that potential significant effects of a 
proposed WWTP development must be described with regard to: 
 
• extent of the impact ( geographical area and size of the affected population); 
• magnitude and complexity of the impact; 
• probability of the impact; 
• duration, frequency and reversibility of the impact; 
• transfrontier / transboundary nature of the impact ( Espoo Convention ) 
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4.2 Likelihood of Impacts 
 
Any new development can give rise to an infinite number of impacts which are possible while in 
practice a very limited number are probable. Only probable or likely impacts need only be addressed 
as these are the type which are planned to arise in the course of a WWTP development or other (e.g. 
projected emissions, proposed earthmoving etc.) and those which can be reasonably foreseen to be 
inevitable consequences of the normal construction and operation of the WWTP development 
(operation taken to mean all stages of the lifecycle of the WWTP from commissioning to closure). 
 
Predicted Impacts 
 
The description of the impacts, which are expected to occur, should be as accurate and complete as 
possible. The methods employed should be explained and justified with reference to the WWTP 
project and environment under consideration. Such methods should be judicious, accurate, complete, 
and replicable. They should be conducted in accordance with established practice wherever this is 
applicable. 
 
Potential Impacts 
 
In some circumstances, it may be necessary to describe the full extent of a proposed WWTP 
development’s effects and emissions before the proposed mitigation measures become fully effective. 
Examples include temporary displacement of wildlife or visual impacts before landscape 
establishment. 
 
Residual Impacts 
 
The final or intended impact is that which occurs after the proposed mitigation measures have taken 
effect as planned. Examples include regeneration of ecological habitats, commissioning of 
environmental management systems, establishment of tree screening. 
 
Worst Case Impacts 
 
Where the failure of the WWTP project, or its mitigation measures, could lead directly to profound, 
irreversible or health and safety consequences then this scenario is described e.g. habitat destruction 
during earth moving operations, contamination of a significant aquifer. It is important that the likelihood 
of such a scenario is stated and explained.  
 
Positive Impacts 
 
While the principle objective of the EIA process is to identify and mitigate significant adverse effects, it 
is also appropriate to describe the main positive environmental effects of the project. 
 
Transboundary Impacts 
 
The Convention on Environmental Impact Assessment (EIA) 1991, in a transboundary context 
stipulates the obligations of parties which are signatories to the convention to assess the 
environmental impact of certain activities at early stages of planning. It also lays down the general 
obligation of States to notify and consult each other on all major projects under consideration that are 
likely to have a significant adverse environmental impact across national boundaries. 
 
The 2001 amendment to the Convention makes provision for the public to participate in procedures 
under the Convention, as well as NGO’s. 
In this context WWTP developments within Macedonia would be subject to the requirements of the 
Espoo Convention. 
  

4.3 Significance of Impacts 
 
The significance of an impact is the second criterion which is used to determine the scope of an 
Environmental Impact Statement / Report. Significance is usually understood to mean either the 
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importance of the environment that is affected (its sensitivity to change) or the importance of the 
outcome of the impact (the consequence of change). 
 
Significance is determined by a combination of (objective) scientific and subjective (social) concerns. 
 
Objective  Concerns 
 
Topics are included if a development such as a WWTP could cause significant aspects on an aspect 
of the environment which has been formally or systematically designated as being of importance. They 
are also included if the potential exists for the WWTP development to significantly change or alter the 
existing character of some aspect of the environment.  
 
For any developments including WWTP’s, four objective criteria can be used to determine whether an 
impact is of significance: 
 

• Magnitude & Intensity: A WWTP development which can cause effects over a wide area, to a 
large number of receptors, or effects which are of an intensity which is significantly in excess 
of those normally experienced. 

 
• Integrity: The extent to which the character or attributes of the baseline environmental topics – 

biotic / abiotic, are continued, enhanced or educed. 
 

• Duration: A WWTP development which can cause impacts for a long period of time (more than 
one generation) or which will cause permanent changes to any aspect of the environment. 

 
• Probability: Where the magnitude, intensity, duration or consequence of any change cannot 

be anticipated within a reasonable level of uncertainty. 
 
 
Subjective Concerns 
 
Biotic or abiotic entities can acquire significance where society as a whole, community or a significant 
number of individuals are concerned. This can arise when some aspect of the WWTP development 
may adversely affect individuals or something (biotic or abiotic), which they value for intrinsic reasons. 
 

4.4 Description of Impacts  
 
The description of impacts is usually subjected to closer scrutiny than any other part of the of the EIA 
process. Adherence to a systematic method of definitive impact description is essential.  
 
Language of Impacts 
 
Impacts are clearly and directly described as follows: 
 
The phrase “impact will occur “ is always preferable to may, could, or might unless there is uncertainty 
about the impact. 
 
Use terms consistently usually referring to a glossary of terms.  
 
The description, clearly and consistently identifies four key aspects of the impacts from a WWTP 
development, namely its character, magnitude, duration, and consequence. These are described as 
follows: 
 
Character of Impacts 
 

• Identify that aspect of the environment affected; 
 

• Describe whether the impact is positive, negative or neutral; 
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• Highlight significant impacts (positive / negative) 
 

• Indicate whether the impact will be temporary, short / medium or long term; 
 

• Highlight permanent impacts.  
 
Magnitude 
 

• Quantify the amount or intensity by which the character / quality of any aspect of the 
environment will change due to the WWTP development (i.e. how much pollution); 

 
• Indicate the spatial extent of the impact as a result of the WWTP development (will some, 

much of all the of the areas proximal to the WWTP development be affected); 
 

• Describe the degree of change associated with the WWTP development (i.e. imperceptible, 
slight, noticeable or significant); 

 
• Highlight profound (i.e. complete) changes of character associated with the WWTP 

development.   
 
Duration 
 

• State whether the impact due to the WWTP development will be continuous, intermittent or 
occasional; 

 
• Indicate whether the impact due to the WWTP development will be temporary, short, medium 

or long –term; 
 

• Highlight permanent impacts attributed to the WWTP development. 
 
Consequences 
 

• Identify the receptors which will be affected by the WWTP development, indicating their 
sensitivity and significance; 

 
• Indicate whether the impact can be avoided, mitigated or remedies; 

 
• State whether compensation ( environmental not fiscal ) is available, possible or acceptable; 

 
• Highlight irreversible impacts; 

 
• Highlight when the consequence of impacts cannot be determined.  

 

4.5 Indirect Impacts 
Impacts which are caused by the interaction of effects, or by associated or off – site developments, 
are classed as indirect impacts. Cumulative and synergistic impacts are often indirect. Prediction of 
such impacts can be difficult until the full extent of direct impacts has been established, together with 
relevant mitigation measures.  These in turn can establish secondary effects which are checked 
against the sensitivities of the existing environment described earlier. 
The importance of considering these types of impacts as an integral part of the EIA process is given in 
detail in “ Guidelines for the Assessment of Indirect and Cumulative Impact as well as Impact 
Interaction, EC XI 1999 “ 
 

4.6 Transboundary Impacts  
Cognisance must be taken of the requirements of the Espoo Convention 1991( came into force in 
1997)  and the Strategic Environmental Assessment Directive 2001, in the context of transboundary 
impacts arising from developments, and which may have the potential for cross border pollution.  
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Provision must be made in reporting requirements to communicate with the designated authorities in 
neighbouring  countries, by reason of their specific environmental responsibilities for the 
environmental effects of plans and programmes.  
 

4.7 Risk Assessment 
Provision for the prevention and control of abnormal operations (accidents) must be regarded as 
reasonable and prudent. The extent, to which these circumstances (and their impacts) are examined, 
is guided by an assessment of the likelihood of their occurrence (risk). 
 
This decision can be supported by judgement based on documentation experience elsewhere or by a 
systematic risk assessment. Such assessments are usually employed only where the worst-case 
impacts pose significant threats to the environment and / or human health. Such risk assessments 
should only be undertaken where there is reasonable cause for it as they can be very time consuming, 
complex and expensive. 
Risk assessment studies involves identifying the source – pathway – receptor link. 
 
Three components need to be present before a risk can be manifest, namely: 

 

 

 

If any of the above are missing, then there is no risk.   

A source/pathway/receptor risk assessment has been carried out.  The first main stage is the 
identification of hazards or the source characterisation.   

Some hazards can be considered low risk if there is no pathway whereby the contaminant can travel 
from its release point to an identified receptor.  A pathway analysis is useful to check this, and would 
typically include looking at the following factors (where the information is available from existing site 
investigations): 

• Distances between sources and pathways 

• Rate of contaminant movement and time to reach receptor 

• Influence of artificial pathways and barriers, e.g. interceptors, sumps, culverts 

• Geographical/geological/hydrogeological features that may impede/facilitate escape of 
contaminant 

• Effect of varying weather conditions 

• Processes that may affect contaminant concentrations along the pathway, including 
diffusion/dispersion, dilution, attenuation 

• Chemical environment 

• Microbiological environment 

• Groundwater/surface water interaction 

• Potential for transfer between environmentally compartments  

• Background water quality. 

4.8 Environmental Impacts – Wastewater Treatment Plant Development 
 
The following sections concern environmental impacts, mitigation measures and monitoring 
requirements that should be considered in WWTP environmental assessment and management. 
 

Source   ⇒ Pathway ⇒ Receptor 
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1. Human Beings 
 
Construction of the WWTP has potential implications for such issues as: land use; population and 
housing; recreation and transportation. 
In selecting a site or a proposed WWTP due consideration must be given to avoiding residential areas, 
recreation areas to the maximum extent practical, and in particular to avoid densely developed 
residential areas. 
Construction of a proposed WWTP may have impacts in relation to disturbances of land uses such as 
roads, amenity areas, recreational areas etc. 
Provided that the proposed WWTP is remotely located any impacts to population and housing will be 
minimised. 
Construction of a WWTP will result in an increase in traffic in the vicinity of the site as a result of 
construction workers and construction vehicles accessing the site. Once a WWTP is operational this 
will result in minimal traffic activity associated with the development due to such facilities being 
extensively automated. 
Removal of sludge from a WWTP will necessitate the use of trucks depending upon the volume of 
sludge to be removed.  
 
2. Air Quality 
 
Ambient Air Quality 
 
Impacts of an air quality nature as a result of WWTP developments are usually only short term and 
minor. Operation of construction equipment results in crankcase emissions, exhaust and fugitive dust 
being released. Construction equipment utilised will primarily produce emissions of nitrogen oxides 
(NOx), hydrocarbons, and suspended particulates along with limited quantities of sulphur dioxide 
(SO2), which will result from the use of diesel fuel.  
 
During extensive dry periods, fugitive dust emissions could result from clearing and grading activities 
at the treatment plant site and from wind erosion prior to revegetation of disturbed areas. There is the 
potential for fugitive dust emissions during trenching and backfilling activities in conjunction with the 
construction of a WWTP and associated activities such as pumping stations. 
 
Noise 
 
Construction of a proposed WWTP and collection system may cause temporary, localised increases in 
background ambient sound. The specific impact will depend on the method of construction and 
equipment used. Noise levels during construction can by way of example be in the range of 68 to 
95db(A), measured at 16m with the exception of impact equipment which can cause noise levels of up 
to 105dB(A). 
 
Noise levels emitted during the construction if the WWTP may well exceed the levels that characterise 
the project area and will depend on whether it is a rural or urban location. This can be attributed to the 
comparatively greater noise impacts generated, and because of the relatively longer construction 
period required. The principal noise sources associated with WWTP construction activities include 
heavy equipment such as bulldozers, scrapers, and trucks. However, these noise sources will only 
have a temporary impact for the duration of the construction. 
 
Further more, because noise levels diminish at least 6dB per doubling of distance from the noise 
source, noise emissions will be localised. 
 
Noise emissions from the operation of a proposed WWTP will be continuous, night –time limits which 
are more restrictive than daytime limits, should be used as the appropriate noise criteria for evaluating 
potential impacts to noise sensitive receptors. 
 
Potential WWTP noise sources include fans, compressors, pumps, valves, vents, grinders, 
centrifuges, conveyors, hoppers, lifts, turbines, engines, boilers, transformers, and electrical motors.  
Vehicles used to deliver chemicals and haul sludge represent intermittent noise sources. 
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The noise emissions from the proposed WWTP are dependent upon the specific equipment, plant 
layout, and noise controls used. For WWTP of circa 10,000PE, noise levels of 48 to 57 dB(A) at 360 
metres from the centre of the WWTP with no noise controls, are the norm. 
 
It is usual to design such WWTP to meet the nighttime criterion of 45dB(A), thereby minimising 
impacts of noise emissions. It is also current EU member State practice regarding WWTP 
development to house blowers in a building, with consequent low noise emissions. 
 
Odours 
 
Odours associated with WWTP developments will mainly be those produced by the operation of the 
WWTP facility. Any odours of a hydrocarbon nature will be those associated with the operation of 
construction equipment, and will be of a temporary and localised nature. 
 
The main factors affecting the potential impact of odours are: 
 

• proximity of odour – sensitive receptors; 
• climatic conditions. 

 
The impact of odours on sensitive receptors will vary depending on the location of the WWTP – inland 
or coastal.  
 
The design of a proposed WWTP must make provision for the following: 
 

• air tight covers on odour – generating plant facilities to minimise release of odourous 
compounds; 

• all sludge treatment and handling  areas, including screens, screening treatment, grit 
treatment, primary sedimentation tanks, enclosed / covered with biological scrubbers for 
treatment of extracted air / gases to minimise atmospheric odour emissions; 

• parallel wastewater stream treatment to ensure flexible operation of the overall plant, and 
minimise the incidence of odour related problems within individual WWTP modular units. 

• modular design of sludge treatment system for ease of maintenance and operation and to 
minimise incidence of odour emissions. 

• proper operation and maintenance of the WWTP to minimise odour emissions; 
• venting of sewers to prevent build up of sewer gases   

 
3. Water 
 
Under this heading, water here refers to: surface freshwater; estuarine water; marine waters; 
groundwaters, each of these water bodies having their own distinct sensitivity in relation to emissions 
discharge during construction of a proposed WWTP facility and in the discharge of treated effluent. 
Excavation and earth movement during WWTP construction and operation can cause pollution of 
surface and groundwater quality and alter hydrological conditions. There are also potential effects 
during the final stages of capping and restoration, where natural topography of the area may be 
altered. The main source of pollution from these activities is increased surface runoff and soil erosion 
from exposed ground causing high turbidity (suspended solids) and sedimentation in water bodies. 
 
Other potential sources are surface and groundwater contamination from fuel or oil or chemical 
spillage from maintenance and storage areas. Water pollution can affect its suitability form drinking 
purposes. There are also likely to be additional adverse effects on aquatic ecosystems. The scale or 
severity of these effects will depend on factors such as the current condition of the water, the purpose 
for which it is used and its proximity to the WWTP development. 
 
Discharge of final treated effluent to bottom waters which tend to be of a higher quality than surface 
waters provides a greater assimilative capacity and result in better mixing as warm effluent will rise, 
mixing with colder overlying waters. 
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4. Soil & Geology 
 
Impacts on soil / geology arising from WWTP development activities occur mainly during construction 
and earthworks during operations and site restoration. 
 
They can include the following: 
 

• soil erosion due to increase runoff or earth movement, during construction / site restoration / 
clearing of vegetation / site grading; 

• compaction of soil due to vehicle movements, causing reduced infiltration of water and 
difficulty of penetration by plant roots; 

• land slips and land slides due to poor embankment grading; 
• ground contamination from the spillage of materials such as vehicle fuel, or the release of 

contaminants already present in the land / soil; 
• risk of collapse and subsidence   

 
5. Flora and Fauna 
 
Terrestrial Environment 
 
The level of detail on flora / fauna required as a consequence of a proposed WWTP development will 
vary considerably with the ecological significance of the existing environment. Flora and fauna habitats 
will include as and where appropriate terrestrial and fresh water (wet land) habitats. 
  
Construction a WWTP and associated services such as transmission mains and pumping stations will 
have an impact on flora and fauna habitats. Their recovery will depend on the predominance of the 
particular flora and fauna species. 
 
During construction of a proposed WWTP loss of vegetative habitats will occur, while physical site 
disturbance and noise from construction activities will cause the temporary displacement of most 
fauna from the vicinity of the construction site and adjacent areas.  
 
Following construction, displaced species tend to resume their normal habits consistent with the 
availability of post – construction habitats. 
 
Fresh water (wet land) Environment 
 
Where the development of a proposed WWTP is coastal then the impacts are on fresh water flora and 
fauna. 
Operation of heavy equipment for trenching and pipe installation during construction may result in 
direct and indirect impacts to benthic fauna. Benthic and pelagic communities may be affected by 
sedimentation resulting from disturbance and suspension of fresh water sediments in the water 
column. 
However, given the inherent resilience of benthic and pelagic species, recolonisation is usually quite 
rapid. 
 
Final effluents from WWTP’s are subjected to secondary treatment to remove the majority of BOD / 
COD, some localised impact to fresh water flora and fauna can occur. Increased nutrient 
concentrations in the vicinity of the final outfall can result in a shift in normal phytoplankton populations 
and minor algal blooms. 
While a significant amount of bacteria and viruses are removed in a WWTP, all microorganisms 
cannot be removed economically and, thus, some will be discharged with the effluent. 
 
6. Landscape 
 
Of consideration here are two separate but closely related aspects. The first aspect relates to visual 
impact, focusing on the extent to which new developments can be seen. The second aspect is impacts 
on the character of the landscape, evaluating responses, which are felt towards the combined effects 
of a proposed WWTP. The latter aspect is complex because it encompasses many other impacts such 
as noise, odours, ecology.  
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Other issues which can be cross-reference with landscape include, topography, natural features, man 
– made features, aesthetic resources. 
 
Construction of the WWTP may have a temporary impact for example on natural features such as 
wetlands or mud flats. These impacts may only arise during construction and thus are considered 
short term. 
 
Impacts on man – made features due to construction may relate to roadways and are usually only 
temporary in nature, short term and will not occur following restoration activities. 
  
The likely construction impacts of a WWTP on aesthtetic resources include views, loss of mature trees 
and vegetation and rolling topography. However, such impacts will be minimised by site rehabilitation 
and restoration. 
 
7. Material Assets 
 
Material assets are concerned with physical resources within the environment and may be of human 
or natural origin. Such assets must be used in a sustainable manner, so that they will be available for 
future generations.  
The development of a WWTP should result in a positive impact to the concept of sustainable 
development, and provide a mechanism for accommodating future growth and development. 
 
A key objective to promoting sustainable development is to locate the WWTP facility whereby a larger 
area e.g. urban / industrial can benefit by being connected to the proposed WWTP development. 
 
Construction of WWTP related services such as pumping stations and sewerage systems may result 
in: 
 

• temporary restrictions in access to roadways and public walkways; 
• diminution of amenities for residential and land use. 

 
8. Cultural Heritage 
 
Cognisance must be taken of any cultural resources or artifacts  within close proximity of a proposed 
WWTP development. 
Reference must be made to relevant Macedonian Archaeological Regulations as regards features of 
archaeological importance. 
Any likely impacts to archaeological sites, monuments, structures must be examined. 
 

5. DESCRIPTION OF MITIGATION MEASURES 
 

5.1 General Mitigation Measures 
 
The central purpose of the environmental impact assessment process is to identify potentially 
significant adverse impacts at the planning stage and to propose measures to mitigate or ameliorate 
such impacts. Below are highlighted a range of methods which are available for mitigation. There are 
three established strategies for impact mitigation – avoidance, reduction, and remedy. 
 
The efficacy of each is directly dependent on the stage in the design process at which environmental 
considerations are addressed (i.e. impact avoidance can only be considered at the earliest stages of 
the WWTP development, while remedy may be the only option available to the fully designed WWTP 
facility)  
 



EAR / MoEPP  300033-06-RP-312 
Strengthening Environmental Management  08 March 2009 
 

 32

 
5.1.1 Mitigation by Avoidance 

 
Avoidance is usually the fastest, cheapest and most effective form of impact mitigation for major 
infrastructure developments. Environmental effects and the consideration of alternatives must be 
taken into account at the earliest stage in the site selection and WWTP design process, e.g. 
realignment of transport corridor to avoid residential property, minimise habitat destruction or reduce 
agriculture severance.  
 
5.1.2 Mitigation by Reduction 

 
This is a common strategy for dealing with effects, which cannot be avoided not only with WWTP 
developments but also with other large-scale developments, which have an EIA dimension. It 
concentrates on the emissions and effects and seeks to limit the exposure of the receptor. It is 
generally regarded as the “ end of pipe “ approach because it does seek to affect the source of the 
problem (as do avoidance strategies above).  As such, and as it applies to WWTP developments this 
is regarded as a less sustainable, though still effective, approach. 
 
Effective mitigation or ameliorative measures are those that are designed to reduce the known or 
predicted impacts of specific activities. 
 
Reducing the Effect 
 
This strategy seeks to intercept emissions, effects and wastes before they enter the environment. It 
monitors and controls them so that acceptable standards are not exceeded. Examples include 
wastewater treatment for leach ate, gas control, odours, groundwater, and noise attenuation from 
machinery and vehicles. 
 
Reducing Exposure to Impact 
 
This strategy is used for impacts, which occur over an extensive and undefined area. Such impacts 
may include noise, transport, dust, visual impact or exposure to hazard as they relate to WWTP 
operations. Mitigation is effected by installing barriers between the location(s) of likely receptor and 
source of the impact such as barriers, tree screens, security fencing. 
 
5.1.3 Mitigation by Remedy 

 
This is a strategy used for dealing with residual impacts, which cannot be prevented from entering the 
environment and causing adverse effects.  
 
 
Principle of Remedy  
 
Remedy serves to improve adverse conditions, which exist by carrying out further works, which seek 
to restore the environment to an approximation of its previous condition or new equilibrium such as: 

 
• Restoring water or soil quality; 
• Reinstating walls or features; 
• Recording of landscape features. 
 
 

5.1.4 Impacts which cannot be Mitigated 

 
It will not always be possible or practical to mitigate all impacts (e.g. felling of mature trees). Where 
this is the case then the residual impacts are clearly described in accordance with the system of 
impact description as described above. 
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5.2 Wastewater Treatment Plant  – Environmental Impacts Mitigation Measures 
 
As with any infrastructure project which has the potential to create environmental impacts, these 
impacts may typically vary from insignificant to highly significant, and from short term to long – term. In 
addition some impacts may not be entirely evaluated until construction or operation of the WWTP 
development is ongoing. 
 
Nearly all impacts can, however, be mitigated through the implementation of effective amelioration / 
mitigation measures and by the application of best available technology. 
 
Effective mitigative measures are those that are designed to reduce the known or predicted impacts of 
specific activities. Mitigative measures can only be effective if they are implemented and, following 
implementation, periodically monitored to ensure that the measure is resulting in its intended effect. 
 
 
5.2.1 Environmental Media Mitigation 

 
1.  Human Environment 
 
Mitigating adverse impacts on the human environment must specifically address the following: 
 

• avoidance of sensitive communities or designs which may affect them; 
• reduce the impacts which may affect them; 
• minimise exposure of the community to the effects; 
• remedy any adverse impacts caused. 

 
In general good access to the WWTP is essential, in order to facilitate sludge removal from the WWTP 
without  utilising local roadways or impacting nearby residential areas. 
 
2. Air Quality 
 
The WWTP will / should be constructed in a manner so as to effectively reduce potential impacts to air 
quality and noise environment 
  
Air Quality 
 
Mitigating adverse impacts on air quality must specifically address the following: 
 

• avoidance of locations with relatively pristine environments; 
• avoid significant emissions to atmosphere; 
• reduce the quantity of toxicity of emissions to atmosphere; 
• remediate any effects caused by air pollution from the WWTP.   

 
Within the engineered WWTP, the screening plant, screenings treatment, grit treatment and sludge 
dewatering / thermal drying should be housed and all sludge thickening / holding tanks including 
sedimentation tanks should be covered. Positively extracted air / gases should be treated in biological 
scrubbers (bioscrubbers) prior to discharge to atmosphere. 
 
Atmospheric Emissions  
 
Conventional design practice for open air WWTP’s allows natural atmospheric dispersion processes to 
dilute harmful substances to safe levels. In an enclosed WWTP, the natural atmospheric dispersion 
processes can no longer be relied upon, and their design should therefore explicitly demonstrate how 
the exposure of workers to these hazards is to be avoided. 
 
The following approaches – best available technology, can be adopted for controlling emissions from 
within an enclosed WWTP plant are as follows: 
 

• control quantities of toxic / flammable materials discharged into sewers; 
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• minimise the formation of toxic gases within sewers; 
• isolate end of sewer from the treatment works building; 
• select WWTP unit operations and operating practices that minimise the emissions within the 

treatment works; 
• prevent emissions from WWTP by enclosure and operation at negative pressure; 
• contain emission sources wherever possible; 
• apply local ventilation measures wherever possible; 
• restrict the spread of emissions through the WWTP by compartmentation; 
• apply general ventilation to dilute emissions to acceptable levels; 
• treat ventilation (via bioscrubbers) prior to discharge; 
• disperse treated air to dilute it to acceptable concentrations outside the plant. 

 
Control measures for flammable gases and vapours are particularly important at the influent works 
and wherever flammable gases are generated, for example during anaerobic digestion. 
 
Particular attention should be taken to exclude flammable liquids and vapours from the WWTP works. 
It is recommended that unit processes generating flammable gases should not be carried out in 
enclosed WWTP works. 
 
The risk of explosion from ignition of flammable gases and vapours can be reduced by eliminating 
potential sources of ignition and by ventilation. 
 
Toxic gases and vapours emitted during wastewater treatment, will be present as a result of toxic 
discharges to sewer and as a result of chemical and biological processes in the sewer and at the 
WWTP. Hydrogen sulphide is the most important toxic gas consideration, and its emission can be 
reduced by containing the most significant sources and by local ventilation measures. 
 
WWTP ventilation is the major control method for gaseous release containment. The design of WWTP 
ventilation systems requires estimates to be made of emission rates from specific WWTP unit 
processes. However, accurate estimates of emission rates are difficult to determine, although useful 
estimates can be made on the basis of equilibrium calculations and using the Reynolds analogy to 
estimate mass transfer coefficients.  
 
Microbial aerosols are released from many WWTP’s particularly those that generate spray. Activated 
sludge tanks can be significant sources of pollution. 
 
Dusts 
 
Dusts can cause a local nuisance, acting as a respiratory irritant, covering plants and windows, and 
result in a reduction in productivity of crops (substantial amounts of dust may reduce photosynthesis). 
 
Dust generation can be minimised by dampening roads with water, by effective management of traffic 
and limiting earth moving activities to dry periods during construction. 
 
Dust arising during construction and operation can be monitored through visual inspection and the 
location of simple dust monitors at the boundary of a proposed WWTP site. 
 
Odours 
 
Odours (containing reduced compounds such as hydrogen sulphide and oxidised compounds such as 
aldehydes) from WWTP’s are often considered to be a significant nuisance. Enclosure of the works 
enables the odours emitted to be reduced. A regular maintenance schedule should be adopted so that 
the WWTP is continually operated in an effective manner. This approach will ensure that improper 
WWTP operation will not result in increased odour emissions. 
The use of a positively extraction air / gas system will reduce the incidence of odour release to 
atmosphere. 
 
The prevention of odour is not always possible and it may be necessary to provide some form of odour 
control to achieve the required standards, by way of containment and treatment of odourous air. 
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The control of odours from primary and biological treatment WWTP’s is commonly achieved by 
operational practices such as: 
 

• Primary settlement; 
• Biofilm process; 
• Activated sludge; 
• Secondary settlement tanks; 

  
Noise 
 
Noise impacts should be minimised by limiting construction activities to the daytime, when people are 
less sensitive to noise intrusion. Noise control measures should be implemented to minimise impacts 
to any nearby noise sensitive areas. Such measures should include: 
 

• selection of low noise equipment; 
• utilisation of silencers, baffles and attenuators; 
• modifications to design specifications ( low noise level ventilation fans, sound – absorbing roll 

– up – doors, total enclosure of all motors, blowers equipped with inlet filter silencers; 
• enclosure of the screening facilities / covering grit chambers; 
• modifications of operational practices - keeping all openings on buildings closed; 
• scheduling truck traffic during peak background noise periods. 

 
Other noise mitigation measures, which should be considered, are: 
 

• acoustic hoods on exposed motors; 
• use of earthen embankments and heavy vegetation screen barrier as close to the noise 

sources as is possible, together with normal attenuation of sound with distance will ensure 
reduced noise levels (e.g. noise levels diminish at least 6dB per doubling of distance from the 
source) 

 
Noise from WWTP ventilation equipment and other equipment during plant operation can cause a 
nuisance to local residents and commercial premises. Estimates of the noise levels inside and outside 
the construct WWTP should be made to reduce the noise where necessary.     
 
A post – operational noise survey should be undertaken at the nearest residence(s) to identify any 
unacceptable noise impacts. If necessary recommendations for appropriate noise control measures 
should be made.  
 
3. Water 
 
Mitigation measures proposed should include the avoidance of locations proximal to sensitive 
receiving waters, especially pristine or naturally oligotrophic waters. 
Due consideration should be given to minimising or eliminating discharges to waters caused by 
uncontrolled surface water runoff. 
Water quality impacts arising from construction activities should be minimised by adoption of the 
following: 
 

• minimise or eliminate discharges to water; 
• treat or restore polluted waters to appropriate levels; 
• adopting proper erosion –control and soil – conservation practices during construction; 
• installation of silt fencing around disturbed areas; 
• installation of sediment retention basins; 
• revegetation with a seed mixture containing a quick cover component; 
• avoidance of construction equipment refuelling or servicing adjacent to water bodies, in order 

to avoid water quality impacts from potential spills or leaks of fuel or lubricants.  
 
Good design of site activities during site preparation, construction and operation of a proposed 
WWTP, will minimise the risks of water pollution from soil suspension and sedimentation. This should 
include for example, minimisation of soil movement and compaction by use of wide – wheeled 
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vehicles, creation of sedimentation ponds and installation of oil water separators on drains in drains of 
fuel storage or vehicle use. The implementation of a spill contingency plan will reduce the risk of 
hydrocarbon pollution. 
 
Wastewater treatment plants are often situated on relatively low – lying ground in order to encourage 
flow of water to the WWTP via sewers under gravity. There is the potential for an enclosed WWTP 
becoming inundated with water in the event of high flood levels. The trend to build enclosed works 
underground, often partially below the water table, increases the risk of flooding from storm water.  
 
An analysis should be made of the likely flood water levels, peak hourly wastewater flowrates and the 
hydraulic capacity of a proposed WWTP and associated effluent pumping systems. 
Complex control systems would have to be considered to control water levels and flowrates through 
the WWTP 
 
4. Soils & Geology   
 
Potential soil erosion should be minimised by ensuring that all ground disturbances or excavations are 
completed and revegetated as soon as practical. Erosion control measures during construction will 
include the use of silt fencing so as to reduce the potential for sediments to be carried to receiving 
waters. 
 
Such mitigation measures will: 
 

• avoid changes to soil; 
• reduce impacts on soils; 
• reduce exposure of soils to impacts; 
• remedy any adverse impacts caused to soils. 

 
5. Flora & Fauna 
 
Impacts to terrestrial flora and fauna should be ameliorated by minimising the area and duration of 
disturbance, by retaining the maximum amount of vegetative cover possible, and completing 
construction activities in a timely manner. 
 
Vegetative buffers should be planted adjacent to the perimeter of a proposed WWTP which will serve 
both as a visual buffer and provide a conduit for say small mammals who may continue to use the site 
as a niche. 
 
Provision should be made for restoration of topsoil across disturbed areas on the WWTP site, suitably 
seeded to establish an acceptable herbaceous community. 
 
Provision should also be made to minimise any impacts to aquatic / other receiving water biota in 
particular amenity waters used for bathing, fishing etc. 
 
Any localised impacts to aquatic flora / fauna resulting from treated effluent discharge should be 
ameliorated by the high quality of treatment that the wastewater will receive in the proposed WWTP 
and to urban wastewater directive treatment standards.  
Final effluent outfall should also be ameliorated by the installation of a diffuser structure that will 
facilitate energy dissipation and dispersion and natural assimilation of effluent. 
 
In summary the mitigation measures should endeavour to: 
 

• avoid changes to supporting biotic habitats; 
• remedy adverse impacts on biotic communities and their habitats. 

 
6. Landscape 
 
The objective here should be to minimise any visual impacts arising from the construction / operation 
of a proposed WWTP. 
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Where there is potential for likely landscape intrusiveness of the WWTP and associated structures 
appropriate embankments and vegetative screening should be incorporated. Tanks where possible 
should be constructed substantially below ground in order to enhance the local topography and to 
ensure that tanks appear less visibly obtrusive. 
 
Visual impacts should also be further minimised by ensuring that the outer surface of tanks and other 
structures are treated or otherwise prepared in a colour and texture to blend in with the surrounding 
landscape. 
 
Appropriate landscaping should be utilised around the perimeter of a proposed WWTP and around all 
buildings and structures for which landscaping would not affect the proper operation and maintenance 
of a proposed WWTP facility. Native plant species that are suitable to provide appropriate visual 
buffering of structures will be used to the maximum extent practicable. 
 
Mitigation measures that are adopted will: 
 

• minimise the intrusive impact ( if any ) of a proposed WWTP; 
• reduce the visibility of the development. 

 
7. Material Assets 
  
Mitigating adverse environmental impacts on material assets associated with the proposed WWTP 
development are concerned with: 
 

• avoiding locations or designs which could compromise material assets; 
• reducing the impacts on material assets; 
• compensation for any loss of access, capacity, resources or investment. 

 
Land severance, disruption of transport infrastructure, are examples of material assets, which may 
undergo impacts of a short term nature during the construction of a WWTP development.   
 
To promote sustainable sustainable development, the development of a WWTP within an area should 
be used to encourage other areas to link up with the WWTP development, thus promoting further 
growth and development. 
 
8. Cultural Heritage 
 
Due to the possibility that unknown / prehistoric finds or discoveries could be made in the course of 
earth removal, the construction of the WWTP must be monitored for archaelological artefacts. 
 
In general, measures to mitigate adverse impacts on cultural heritage should consider the following: 

• avoid locations or designs containing or affecting features of cultural heritage; 
• minimise impacts on such features ( excavate or monitor); 
• remedy any changes in context or fabric that may occur. 

 
9. Interaction of the Foregoing 

 
• Existing landuse practices which sustain natural processes; 
• Existing plants which sustain significant fauna; 
• Existing soils which sustain significant flora / fauna; 
• Quality, quantity or location of water which can affect physical, biotic or chemical processes; 
• Existing air quality to sustain land uses and natural processes. 

 
All environmental factors are inter – related to some extent. Interaction of the foregoing draws 
attention to significant interaction and interdependencies in the existing environment. Interactions can 
be highly complex. 
 
In any development with the potential for significant environmental impact there is always the potential 
for interaction between impacts of the different environmental aspects. The result of these interactions 
may either exacerbate the magnitude of the impact or may in fact ameliorate it. 
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As part of the requirements of an EIS the interaction of the impacts on the surrounding environment 
need to be addressed. 
 
5.2.2 Implementation of Mitigative Measures 

 
The public health and other risks associated with the proposed WWTP need to be monitored and 
managed. There will normally be and need to be a separation between: 
 

• public authority of responsibility for regulating the WWTP and enforcing conditions and 
 

• operations of service providers 
 
Responsibilities of Management Institutions 
 
WWTP management should be the responsibility of a local authority within whose functional area the 
WWTP is constructed and operated. 
 
The capacity of institutions (e.g. REPI) to plan, monitor and enforce environmental protection 
measures is an important factor in ensuring good wastewater treatment facility management. This 
requires knowledge of good practice, sound regulation, adequate monitoring and testing capacity 
including access to appropriate equipment and analytical facilities. 
 
Decision making capacity at a ministerial level will be improved if the information concerning general 
monitoring and enforcement is regular, transparent and based on objective collection methods. Public 
confidence in the efficiency of waste disposal and in the lack of associated risks will be enhanced if 
such information is generally available.   
 
Responsibilities of Service Providers 
 
WWTP providers may be local or regional authorities or private organisations. The service providers 
have a duty of care to provide a service, which answers needs in terms of scale and quality.  
 

6. NON TECHNICAL SUMMARY 

6.1  Introduction 
The non – technical summary will contain contact details of the Competent Authority e.g. MEPP to 
whom submissions may be made within a prescribed time frame regarding the proposed development.  

6.2 Structure and Content 
Under EU EIA legislation a non – technical summary is required as part of the EIA process, in order to 
ensure that the public are made aware of the environmental implications of any decision about 
whether to allow a new development such as a landfill to go ahead. 

A non – technical summary can be prepared as a separate and self – contained document, which can 
be widely distributed to the public, who are likely to be affected by the landfill development. 

The non-technical summary is laid out in a similar, but condensed, format to the main EIS, i.e. 
describing the project, existing environment, impacts and mitigation measures. It often includes a site 
location and site layout plan (showing context) together with any easily interpreted graphical 
representation of the proposed development, such as a perspective drawing. 

6.3 Language and Terms 
The non – technical summary is short and easily followed, but it does not omit or understate any 
impacts, which may be controversial. Significant impacts must be included. 

Technical terms, abbreviations, references to jargon are omitted.One of the fundamental objectives of 
the EIA process is to ensure that the public are made aware of the environmental implications of any 
decisions about whether to allow new developments to take place. 
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ANNEX 1 REFERENCE SOURCES CONSULTED 
  

1. Advice notes on current practice, Environmental Protection Agency, Ireland. 
2. Asian Development Bank – Office of the Environment, Manila, Philippines. 
3. Commonwealth Environmental Protection Agency – Environmental Assessment Branch, 

Barton, Australia. 
4. Environmental Protection Agency Ireland, Guidelines on the Information to be contained in 

Environmental Impact Statements. 
5. Environmental Protection Agency Ireland, Waste Water Treatment Manuals, Primary, 

Secondary and Tertiary Treatment. 
6. Environmental Protection Agency Ireland, Wastewater Treatment Manuals, Preliminary 

Treatment. 
7. Department of the Environment, Forestry & Rural Affairs, England 
8. Department of the Environment, Canberra, Australia. 
9. Department of the Environment & Land Management, Tasmania, Australia. 
10. Environmental Protection Authority, Perth, Australia. 
11. Environmental Protection Agency, Headquarters, Wexford, Ireland. 
12. Environmental Directorate – Brussels. 
13. Environment Canada – Environmental Assessment Branch, Quebec, Canada. 
14. EIA Centre – University of Manchester, Manchester, England. 
15. Federal Ministry of Environment, Berlin, Germany. 
16. Federal Environmental Assessment Review Office, Hull, Quebec, Canada. 
17. Government of Victoria – Department of Planning & Development, Melbourne, Australia. 
18. Guidelines for the Siting, Design and Management of Solid Waste Disposal Sites, Department 

of the Environment, Northern Territories Government, Australia. 
19. IEA – International Association of Impact Assessment, Belhaven, North Carolina, USA. 
20. Ministry of the Flemish Community – Institute of Nature Conservation, Hasselt, Belgium. 
21. Ministry of Housing, Physical Planning & Environment, The Hague, Holland. 
22. Ministry del Ambiente, Rome, Italy. 
23. Ministry for the Environment, Wellington, New Zealand. 
24. Roskilde University – Department of Environment, Technology & Social Studies, Roskilde 

University Centre, Roskilde, Denmark. 
25. University of Wakito – Department of Geography & Centre for Environmental & Resource 

Studies, Hamilton, New Zealand. 
26. World Bank, Technical Department, Washington DC. 
27. Cork Main Drainage and Wastewater Treatment Plant Design - EIA 
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ANNEX 2 EIA GUIDELINES CHECKLIST 
A GENERAL A 1 Application Details 

A 2 Location of Landfill 
A 3 Contact Person Details 
A 4 Planning Authority 
A 5 Sanitary Authority 
A 6 Notices & Advertisements  
A 7 Type of Activity 
A 8 Volume of Wastewater ( Municipal / Industrial ) for 
Treatment 
A 9 Major Industrial Hazard Regulations 

B EXISTING ENVIRONMENT B 1 Human Beings 
B 2 Ecology 
B 3 Geology & Soils 
B 4 Surface Water  
B 5 Hydrogeology 
B 6 Air 
B 7 Climate 
B 8 Landscape 
B 9 Material Assets 
B 10 Cultural Heritage  

C SITE DESIGN C 1 Preparatory Works 
C 2 Tanks – above / below ground 
C 3 Piping / piping trenches 
C 3 Spill protection / impermeable surfaces 
C 4 Sludge management / energy extraction  
C 4 Screening / planted buffer zones 
C 5 Biological scrubbers - odours 
C 6 Infrastructure – buildings etc  
C 7 WWTP Operational Capacity  

D ENVIRONMENTAL 
NUISANCES 

D 1 Aerosol Control 
D 2 Noise Control 
D 3 Odour Control 
D 4 Vermin Control 

E WASTE WATER ACCEPTANCE E 1 Pre – treatment criteria 
E 2 Waste Water Acceptance Procedures 

F RESTORATION & AFTERCARE F 1 Restoration Scheme 
F 2 Aftercare Management Plan  

G ENVIRONMENTAL IMPACTS & 
MITIGATION MEASURES   

G 1 Human Beings 
G 2 Ecology 
G 3 Geology & Soils 
G 4 Surface Water 
G 5 Hydrogeology 
G 6 Air 
G 7 Climate 
G 8 Landscape 
G 9 Material Assests 
G 10 Cultural Heritage 

H CONDITIONING PLAN FOR 
EXISTING SITES 

H 1 Itemised Plan 
H 2 Drawings, Maps etc. 

I ENVIRONMENTAL 
MONITORING 

I 1 Wastewater – influent / final effluent  
I 2 Receiving water  
I 3 Groundwater 
I 4 Meteorological Data 
I 5 Noise 
I 6 Odours 
I 7 Surface Water 
I 8 Profiles 

J CONTINGENCY MEASURES J 1 Existing or Proposed Measures – Emergency 
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Procedures 
J 2 Documentation, Drawings etc 

K LEGISLATIVE 
REQUIREMENTS 

K 1 Compliance with Emission Standards 
K 2 Environmental Pollution 
K 3 BATNEEC 
K 4 Offences & convictions 
K 5 Technical Competence & Site Management 
K 6 Financial Provision 

L ENVIRONMENTAL 
MANAGEMENT PLAN - EMP 

L 1 EMP as Condition of Permit / Licence 
L 2 EMP to act as Operating Manual  

M DECLARATION M 1 Re Permit / Licence Application 
N STANDARD FORMS N 1 Influent / Final Effluent Monitoirng  

N 2 Groundwater Quality Monitoring 
N 3 Surface Water Quality Monitoring 
N 4 Receiving Water Quality  
N 5 Noise Emissions, Noise Source Summary 
N 6 Noise Monitoring   
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