April, 2017

MINSK WASTEWATER
TREATMENT PLANT

ENVIRONMENTAL AND SO CIAL
IMPACT ASSESSMENT

RAMBGOLL



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment



Minsk Wastewater Treatment Plant

Environ mental and Social Impact Assessment

TABLE OF CONTENTS

GLOSSARY OF ABBREVIA  TIONS

1.

11
1.2
1.3
1.4
15
1.6
1.7
2.

2.1
2.2
2.3

2.4
2.5
2.6
2.7
2.7.1

2.7.2

2.7.3
274
2.7.5
2.7.6
2.7.7
2.7.8
2.8

3.1
3.2
3.3
3.3.1
3.4

34.1

INTRODUCTION

Introduction

Geographic Position and Administrative Division of the Project Area
Project Overview

MVK Organization and Project Management Strategy

Project Finance and Applicable Requirements

Objectives and Development of Supplementary ESIA

Struc ture of the ESIA Report

REGULATORY REQUIREME NTS AND STANDARTS
Introduction

International Treaties and Conventions

1-1
1-1
1-4
1-4
1-7
1-7
1-8
2-1
2-1

2-1

EBRD Environmental and Social Policy and Performance Requirements (2014)

European Union (EU) Environmental and Social Standards
IFC EHS Guidelines

BAT Reference Documents

National Legislation

General environmental and community health requirements

2-4
2-7
2-8
2-9
2-9

2-10

Requirements for State Environmental Expert Review, environmental impact

assessment, information disclosure
Air Protect ion

Protection of subsurface, soils, and lands
Water protection

Waste management

Cultural heritage

Health and safety

Company policies and standards
ESIA PROCESS

Introduction

Scoping

Baseline Studies

Identification  of Receptors
Impact Assessment

Prediction

2-11
2-12
2-14
2-14
2-16
2-17
2-18
2-18
3-1
3-1
3-3
3-3
3-3
3-3

3-4



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

3.4.2
3.5

3.6

3.6.1
3.6.2
3.6.3
3.64
3.6.5
3.6.6
3.6.7
3.6.8
3.6.9
3.7

3.71
3.7.2
3.7.3

4.1
4.2
4.3
4.4
4.5

4.6

4.7

4.7.1
4.7.2
4.7.3
4.7.4
4.7.5
4.7.6
4.7.7

4.7.8

51
52
521

522

Evaluation of significance

Impact Mitigation

Discipline specific criteria

Significance of impact T air emissions
Significance of impact T soils

Significance of impacts on groundwater
Significance of impacts on surface water resources
Significan ce of landscape and visual impacts

Significance of impacts on biodiversity

Significance of impact T noise and vibration
Significance of impact T waste
Significance of impact - social

Cumulative impacts

Definition and Applicable Guidelines

Approa ch to CIA

CIA Methodology

PROJECT DESCRIPTION

The Project Area

Project Area of Influence, Associated Facilities and Operations
Project Categorization  Rationale

MWWTP History and Scope of Facilities

Overall Technical Assessment of MWWTP in the Context of the Pro
Reconstruction Project

MWWTP Reconstruction : Objectives and Background
Scope of Reconstruction, Alternati ves and Main Solutions
Scope of the proposed activities

MWWTP reconstruction approach

Waste water treatment solutions

Main Project alternatives

Air treatment solutions

Alternative locations for new MWWTP facilities

Alternative solutions for Vo Ima Sludge Facilities
Comparison of Main Alternatives and Selection of Preferred Option
ENVIRONMENTAL BASELI NE CONDITIONS

Climate

Air Quality

Pollution sources

Air pollution level

3-4

3-9
3-10
3-10
3-11
3-12
3-13
3-14
3-15
3-17
3-17
3-18
3-20
3-20
3-21
3-22

4-1

4-1

4-2

4-7

4-8

posed
4-9

4-10
4-12
4-12
4-15
4-18
4-19
4-33
4-33
4-34

4-34
5-1
5-1
5-2
5-2

5-2



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

5.3

5.3.1
53.2
533
534
5.35
5.3.6
54

541
5.4.2
543
544
545
5.4.6
5.4.7
5.4.8
55

551
5.5.2
5.5.3
5.6

5.6.1
5.6.2
5.6.3
5.7

571
57.2
5.8

6.1

6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5

6.3

Physical Impacts

Noise

Vibtraion

Infrasound and ultrasound
Electromagnetic radiation
lonizing radiation

Thermal impacts

Surface Water Bodies and Water Quality
Hydrography and Hydrometry
Hydrology

Water flow

Ice conditions

Navigation

Land use restrictions related to surface water bodies

Surface water quality

Integrated status assessment of River Svisloch

Geological Setting

Geomorphological Conditions and Relief

Geology and Hydrogeology
Topsoil

Waste Management

Current waste management practices in Minsk city and district
Waste treatment and disposal facilities of UE Minskvodokanal

Waste management system of UE Minskvodokanal

Flora and Fauna
Vegetation
Fauna

Land Use

SOCIAL AND ECONOMIC BASELINE CONDITIONS

Introduction

Socio -economic Situation in the Region
Demography

Gende r situation in Belarus/Minsk

Economy

Poverty risk and vulnerable groups in Minsk Region

Health

Regional and Local Socio -economic Situation

5-4
5-4
5-5
5-5
5-5
5-5
5-5
5-5
5-6
5-8
5-9
5-9
5-10
5-10
5-10
5-19
5-21
5-21
5-22
5-23
5-25
5-25
5-26
5-28
5-29
5-29
5-37
5-42
6-1
6-1
6-1
6-1
6-6
6-8
6-9
6-11

6-12



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

6.3.1 Dem ography 6-12
6.3.2 Morbidity and epidemiology 6-16
6.3.3 Employment and economic situation in Minsk 6-20
6.3.4 Social infrastructure in Minsk 6-29
6.3.5 Community safety and security in Minsk 6-31
6.3.6 Summary information on Minsk District and Novodvorsky Rural Municipality
6-32
6.3.7 Trostenets Memorial (Minsk City) 6-36
7. STAKEHOLDER ENGAGEME NT AND INFORMATION DIS CLOSURE 7-1
7.1 Introduction 7-1
7.2 Key stakeholders 7-1
721 Affected Parties 7-2
7.2.2 Interested parties 7-3
7.3 Approach to stakeholder ~ engagement and information disclosure 7-4
7.3.1 External engagement by means of Minsk executive committee 7-4
7.3.2 External engagement by means of Minskvodokanal instruments 7-5
7.3.3 External grievance mechanism 7-7
7.34 Internal grievance mechanism 7-8
7.4 Past Project -related consultation and engagement activities 7-8
74.1 National EIA consultations 7-8
7.4.2 Other consultations with communities via public meetings 7-9
7.4.3 Information disclosure via media 7-10
7.4.4 Consultation activities taken by Ramboll 7-11
7.4.5 Relevant communication with stakeholders 7-12
7.5 Conclusions 7-12
8. ENVIRONMENTAL IMPACT ASSESSMENT 8-1
8.2 Physical Impacts 8-25
8.2.1 Noise 8-25
8.2.2 Vibration 8-27
8.2.3 Infrasound and ultrasound 8-27
8.24 Electromagnetic radiation 8-27
8.25 lonizing radiation 8-28
8.2.6 Thermal impact 8-28
8.3 Surface Water Impacts 8-28
8.3.1 Introduction 8-28
8.3.2 Over all characteristic of MWWTP 8-28
8.3.3 Assessment of quality of effluents discharged to River Svisloch 8-29

8.3.4 Standards of p ollution discharge to River Svisloch 8-31



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

8.3.5
8.3.6
8.3.7
8.4

8.5

8.6

8.6.1
8.6.2
8.6.3
8.6.4
8.6.5
8.7

8.7.1
8.7.2
8.7.3
8.7.4
8.7.5
8.7.6

8.7.7
8.7.8
8.8
8.8.1
8.8.2
8.8.3
8.8.4
8.8.5
8.9
8.9.1
8.9.2
8.9.3
8.9.4
8.10

8.11

9.1
9.2
9.3

Water supply and sewerage systems at MWWTP
Monitoring

Conclusions

Impacts on Land Resource and Natural Land Use Conditions
Impacts on Soil, Terrain and Geology

Waste Handling

Background

Waste Management during the Construction Phase
Waste Management during the Operation Phase
General Waste Management Procedure

Impact Assessment and Recommendations

Biodiversity Impact Assessment

Assessment methodology

Background biodiversity assessment and Project area o
Impacts at the Construction Stage

Impact level and significance: Operation Stage

Impact level and significance: Decommissioning Stage

8-36
8-38
8-38
8-45
8-46
8-54
8-54
8-55
8-55
8-62
8-64
8-73
8-73
finfluence 8-73
8-74
8-74
8-75

Mitigations, residual effects and ecosystem enhancement recommenda

Decommissioning  Stage
Conclusion

Visual Impact

Main landscape features

Populated localities and land use
Impact at the construction phase
Impact at the operation phase

Impact at the decommissioning phase
Climate Change

Temperature

Precipitation and wind speed

Extreme weather events

Risks and adaptation = measures
Greenhouse Gas Emissions
Transboundary Impacts

SOCIAL IMPACT ASSESS MENT
Identification of social impacts area of influence
Review of posit ive social impacts

Assessment of selected positive and negative social impacts

8-75
8-77
8-77
8-80
8-80
8-80
8-81
8-82
8-82
8-82
8-83
8-86
8-90
8-90
8-91
8-95

9-1

9-1

9-4

9-5

tions



Minsk Wastewater Treatment Plant

Environmental and Social Impact Ass essment

9.3.1
9.3.2
9.3.3
9.34
9.35
9.3.6
9.3.7
9.3.8

9.3.9

9.3.10

9.3.11
9.3.12
9.3.13
9.3.14
9.4
9.5
95.1
9.5.2
9.5.3
9.54

9.5.5
9.5.6
9.6
9.7
10.
11.
111
11.2

11.3

11.3.1
11.4
1141
11.4.2
115

11.5.1

Employment opportunities 9-5
Economic benefits of engaging local contractors for the Project 9-7
Assessment and scoping out of the potential resett lement impact 9-8
Public health impacts 9-9
Potential increase of tariffs 9-14

Positive impact on infrastructure of Minsk and Novodvorsky rural council

Negative impact on infrastructure of Minsk and Novodvorsky rural council

Negative impact on social infrastructure of Zavodskoy district 9-17
Potential negative impacts in the field of em ployment and labour and working
conditions 9-17

9-15
9-15

Tensions and potential conflicts between groups of workers at the Project construction

site 9-19
Project sites security risks 9-20
Community safety risks 9-20
Land use and natural  resource (impacts on fishing practices) 9-21
Cultural heritage 9-22
Labour Relations 9-23
Occupational Health and Safety 9-23
Occupational Health and Safety Management System (HSMS) 9-23
OHS training and testing 9-25
Use of personal protection equipment (PPE) 9-26
Measures to impr ove working conditions, technical renovation and upgrading of
operating facilities 9-26
Workplace assessment and operational monitoring 9-27
Medical examinations and personnel health 9-28
Assessment of Potential Occupational Health Impact 9-28
Impacts summary 9-32
DECOMMISSIONING AND CLOSURE 10-1
CUMULATIVE IMPACTS 11-1
Introduction 11-1
Results of Scoping Stage | 1 TEC, spatial and temporal scope 11-1
Results of Scoping Stage I T Other operations and significant environmental factors
11-1
Historical and current operations 11-2
Planned Economic Activity 11-6
Other Anthropogenic Impacts 11-12
Review of the Project's Contributio n to Cumulative Impacts 11-13
Assessment of Cumulative Impacts 11-22

Atmospheric Air 11-24



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

11.5.2
11.5.3
1154
1155
11.5.6
11.6
12.
12.1
12.2
12.2.1
12.2.2
12.3
12.4
124.1
12.4.2
13.
131
13.2
13.3
14.

Groundwater

Surface Water

Water Habitats and Aquatic Org anisms

Public Health and Safety

Local Infrastructure (Transport)

Cumulative Impact Management and Key Findings
ENVIRONMENTAL AND SO CIAL MANAGEMENT
Environmental, Social, Health and Safety Management in MVK
Occupational Health and Safety Management System
Environmental, health and safety requirements to contractors
Operational monitoring and control

Social Management System

Project ESHS Management

Environmental and Social Management Plan (ESMP)
Environmental and Social Action Plan (ESAP)
CONCLUSIONS

Introduction

Assessment of Impacts of the Main Alternatives

Project Impacts Overview

REFERENCES

11-25
11-25
11-26
11-27
11-27
11-27
12 -1
12-1
12-1
12-3
12-5
12-5
12-6
12-6
12-7
13-1
13-1
13-1
13-6

14 -1



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

LIST OF FIGURES

Figure 1.1: Schematic map of Project area location . v e 1-3

Figure 1.2: Organization chautr.t...of...UE. AMi.ns.kv.odokanal 56

Figure 3.1: ESIA PIOCESS  ciiiiiiiiiiiiiciiieiiins e e nes eenree e eennreeanes 3-2
Figure 3.2: Impact Evaluation Framework ProCess et e e 3-5
Figure 3.3: Mitigation HIierarcChy it e rees e 3-10
Figure 5.1: Average ann  Ual WINA FTOSE  cvviiiiiiiiiiiieciiiiieiis e s sine e eniee eevreeessieeeeaaaeee s 5-1
Figure 5.2: WWTP position in catchment area of River Dnieper i e see e 5-6
Figure 5.3: River Svisloch flow variations ov erthe period 2000  -2015 ..cccooovviiiiiiiiiecceeeee e 5-9
Figure 5.4: Annual average iron levels in River Svisloch, mg/dm3 (Podlosje) ., .. 5-13
Figure 5.5: Annual  average copper levels in River Svisloch, mg/dm? (Podlosje) .o, 5-13
Figure 5.6: Annual average levels of phosphate ion in River Svisloch, mg/dm? (Korolischevichi) ... 5-14
Figure 5.7: Annual average levels of ammonium ion in River Svisloch, mg/dm?3 (Korolischevichi) ... 5-15
Figure 5.8: Annual average concentrations of nitrite ion in River Svisloch, mg/dm3 (Korolischevichi) . 5-15
Figure 5.9: Annual average copper concentrations in River Svisloch, mg/dm?3 (Korolischevichi) ... 5-16
Figure 5.10: Annual average zinc concentrations in River Svisloch, mg/dm? (Korolischevichi) ... 5-16
Figure 5.11: Annual average concentrations of total iron in River Svisloch, mg/dm3 (Korolischevichi) 5-17

Figure 5.12: Annual average levels of bichromate oxidability in River Svisloch, mg/dm? (Korolischevichi)

............................................................................................................................................. 5-17
Figure 5.13: Annual average concentrations of ammonium ion in River Svisloch, mg/dm3 (Svisloch

LY=L= 4= o1 O 5-18
Figure 5.14: Annual average concentrations of phosphate ion in River Svisloch, mg/dm3 (Svisloch

SELHEMENL) s e e eeeaee e 5-19
Figure 5.15: Annual average concentration of zinc in River Svisloch, mg/dm?3 (Svisloch settlement) .. 5-19
Figure 5.16: Variations of WPI in River Svisloch section downstream of Minsk (Korolischevichi) over the

Period 2000 -2015 ..ot s eee e eaeaaeeee s 5-21
Figure 5.17: Drooping birch (Bétula péndula) .oiiiiis e eereee e 5-30
Figure 5.18: Pedunculated oak (QUErCUS rObUr) s e eeeneeas 5-30
Figure 5.19: White willow (SAlIX &IDA) i e e 5-30
Figure 5.20: Norway maple (Acer platanoides) cccccccecicieciiies e e 5-30
Figure 5.21: White fir (ADI€S CONCOION) oooecccccccciccecees e s en e, 5-31
Figure 5.22:Balsam poplar (Populus balsamifera) . e 5-31
Figure 5.23: Broad -leaved marsh orchid (Dactylorhiza majalis) .o e 5-32
Figure 5.24: Marsh cinquefoil (COmarum pallstre) e e e 5-32
Figure 5.25: Monitoring (FMS) network for protected plant species, as by 01.01.2017  ...evene 5-33
Figure 5.26: Site plantation ..o e e e 5-35
Figure 5.27: Site plantation = ... e e 5-36

Figure 5.28: Site plantation = ..o e e 5-36



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

Figure 5.29:
Figure 5.30:
Figure 5.31:
Figure 5.32:
Figure 5.33:
Figure 5.34:
Figure 5.35:
Figure 5.36:
Figure 5.37:
Figure 5.38:
Figure 5.39:
Figure 5.40:
Figure 5.41:
Figure 5.42:
Figure 5.43:
Figure 5.44:
Figure 5.45:
Figure 5.46:
Figure 5.47:
Figure 5.48
Figure 5.49:
Figure 5.50
Figure 5.51:

Figure 5.52:
Minsk Distr

Figure 5.53:
Figure 5.54:
Figure 5.55:

Site plantation . e
Herb field mouse (Apodemus uralensis)  ................
Squirrel (Sciurus vulgaris) .
White wagtail (Motacilla alba) ..o
Blackcap (S  ylvia atricapilla) — .....coceecieriiiiiieiiees
Willow warbler (Phylloscopus trochilus)  .................

Robin (Erithacus rubecula) ..o

Half -collared flycatcher (Ficedula hypoleuca) ...

Eurasian blue tit (Cyanistes caeruleus) ...
Mute swan (Cygnus olor) ..o

Little tern (Sterna albifrons) ...
Little dabchick (Podiceps ruficollis, Tachybaptus ruficollis)

Smooth newt (Lissotriton vulgaris) .o,

fire -bellied toad (Bombina bombina)  ........cccoeceee.

Spade -footed toad (Pelobates fuscus)  .......ccccceeeee.

Moor frog (Rana arvalis) .o

Common lizard (Zootoca vivipara) — ..ccceceeviieneeenn

Adder (Vipera b (< U P
White bream (Blicca bjoerkna) ...
: Ablet (Alburnus alburnus)

Crucian carp (Carassius carassius)  .occceeeevrvereennnnn.

i Pike (ESOX IUCIUS)  wovvviiiiiiiiiciicviie e

Minsk Wastewater Treatment Plant in the master plan of Minsk ..

Minsk Wastewater Treatment Plant and sludge facilities Volma in the public cadastre map

Cloiiiis

Proposed Project site in the public cadastre map of Minsk

MWWTP site and prospects of its deve

City e

|l opment as par

Land use in MWWTP sanitary protection zone and adjacent territories ~ .............

Figure 7.1 Departments of Minskvodokanal involved into stakeholder engagement ~ ............

Figure 7.2 External grievance mechanism of Minskvodokanal

Figure 7.3: Notification of public consultations in 'Minsky kuryer' newspaper .

Figure 8.1: Hydrogen sulphide dispersion analysis, before MWWTP reconstruction ~ ...............

Figure 8.2: Reduction of pollution dispersion areas af

hydrogen sulphide) ..o

Figure 8.3: Boundaries of the sanitary protection zone of MWWTP (SPZ Design 2017) ...

Figure 8.4: Conditions for the evaluation of acoustic loads in the sanitary protection zone of the Minsk
Waste Water Treatment Plant — ......cccoiiiiiiis e

Figure 8.5: Phosphate ion leve Is at Podlosje, Koroloschevichi and

Svisloch settlements, 2000

ter MWWTP reconstruction (sample map for

5-37

5-38

5-38

. 5-38

5-38
5-38

. 5-38

5-39
5-39
5-39
5-39
5-39
5-40
5-40
5-40
5-40
5-41
5-41

5-41

. 5-41
. 5-42

5-43

. 5-44

Sr4bust ri
5-46
7-6
7-7
7-9

8-6

8-10
8-19

. 8-26

. 8-30


file://///eumosfps2/data/Projects/Active%20Projects/Minsk%20Vodokanal%20suppl%20ESIA/Working%20docs/ESIA/MVK_ESIA_ENG_130318_rev04.docx%23_Toc508813420

Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

Figure 8.6: Nitrite ion levels at Podlosje, Korolischevichi and Svisloch settlements, 2000 -2015 .........
Figure 8.7: Ammonium ion levels at Podlosje, Korolischevichi and Svisloch settlements, 2000 -2015 ..
Figure 8.8: Changes of permitted maximum lev els of pollutants discharge to River Svisloch ~ ............

Figure 8.9: Annual average temperatures at weather
2005 -2017, °C  cooiivieiieiiniiiitiiinis e eeree e neen aeeseesseeee e

Figure 8.10: Annual average maxi mum temperature at
the period 2000  -2017, °C vt et evree e e eaeeans

8-31

monitori

8-84

weat her

8-84

Figure 8.11: Annualav er age mi ni mum temperature at weather monitoring

the period 2000  -2017, °C oo eiiiieeiiee e nee s eeeeaeee et e e eaeeaees 8-85
Figure 8. 12: Extreme maxi mum temperatures at weodrther moni t ¢
period 2005 -2017, °C oot e eeeeaeee e aes aareeeeaaaees 8-85
Figure 8. 13: Extreme minimum temperatures at weather monitc
period 2005 2017, °C it e eeeerre s aareeee s 8-86
Figure 8.14: Precipitation depth in the period 2005 S2017, MM e e 8-87
Figure 8.15: Number of days with rain at Minsk weather monitoring station in the period 2005 -2017 8-87
Figure 8.16: Number of days with SNOW at Minsk weather monitoring station in the period 2005 -2017 . 8-
88

Figure 8.17: Number  of days with thunderstorms at Minsk weather monitoring station in the period 2005 -
2007 oot s e e e 8-88
Figure 8.18: Number of days with fog at Minsk weather monitoring station in the period 2005 -2017 . 8-89
Figure 8.19: Average annual wind speed at Minsk weather monitoring station ... 8-89
LIST OF TABLES

Table 1. 1: UE AMinskvod.okanal.d..by number.s.... ... 1-5
Table 2.1: Summary of environmental and social international conventions related to the Project ... 2-2
Table 3.1: IMPACt TYPES cciiicciiiiecirieiis e erreeee e eeeeaaees 3-4
Table 3.2: Impact Magnitude FACtOrS it et eereeee e 3-5
Table 3.3: Impact  mMagnitude ...t e e e 3-7
Table 3.4: Impact Significance MatriX .o e e 3-8
Table 3.5: Impact Significance DefinitioNs .o e e 3-8
Table 3.6 : Likelihood categories for unplanned events s e . 3-9
Table 3.7: Criteria to define significance of air quality Impacts =~ s e 3-10
Table 3.8: Criteria to define significance of impacts on soils s 3-11
Table 3.9: Receptor Sensitivity T GroundWAater .....cccociviiiiiiiiiiiiiies e eeeeee e 3-12
Table 3.10: Impact Magnitude - GrouNdWALEr ......ccccovvvviiiiiiiiiiies e aveeenieeas 3-12
Table 3.11: Receptor Sensitivity - Surface Water ..o e e 3-13
Table 3.12: Impact Magnitude - Surface Water ..o e 3-13
Table 3.13: Receptor Sensitivity T Landscape CharacCter ....ccccccivcciiiiiiiis e 3-14
Table 3.14: Impact Magnitude T Landscape CharaCter .....cccccocciiiiiiiiiiies e . 3-14



Minsk Wastewater Treatment Plant

Environmental and Social Impact As sessment

Table 3.15: Receptor Sensitivity T Visual AMENILY  cooviiiiiicciiiie e e 3-14
Table 3.16: Impact Magnitude T Visual AMENILY oooiviiiiiiiiiiccviiiieiiiis e areeeens 3-15
Table 3 .17:Receptor Sensitivity T HabItatS vt s e 3-15
Table 3.18: Receptor Sensitivity T SPECIES iiiiiiiiiiieririeiis e e 3-16
Table 3.19: Impact Magnitude T HADIALS ooiiiiiiiiiis e e 3-16
Table 3.20: Impact Magnitude T SPECIES evviiiiciiii ittt et errree e s 3-16
Table 3.21: | riteria to define the significance of noise impacts . e 3-17
Table 3.22: Criteria to define the significance of waste impacts ~ .iiiiiiis e 3-17
Table 3.23: Criteria to define the significance of social iImpacts s e 3-18
Table 3.24: Criteria for including valued environmental and social components mental and social

(070 14T 0T 1T 15O 3-23
Table 5.1: Climate normal air tem perature in MiNSK, © ] i e .5-1
Table 5.2: Frequency of wind direCtions, % oo e e 5-1
Table 5.3: Estimated background air pollution levels in the Project area . e, 5-3
Table 5.4: Hydrographic and hydrometric parameters of River Svisloch e e 5-7

Table 5.5 : Hydrographic parameters of River Svisloch in the area of Drozdy reservoir and Korolischevichi

LS 011 0= o PP 5-7
Table 5.6: Backgrou nd concentrations in River SViSIOCh ... e 5-12
Table 5.7: WPl -based water quality classification ..o e 5-20

Table 5.8: Content of heavy metals in topsoil: background concentrations and regulatory values in the

Republic Of BEIAIUS oo e s aareeseee e 5-24
Table 5.9: Landscaped recreational territories in MiNSK s e 5-29
Table 5.10 : Area plantation balanCe ..o e e 5-34
Table 6.1: Popula tion numbers in the largest cities of Minsk Region s e 6-2
Table 6.2: Urban and rural population numbers in Minsk Region, as by start of year 2017 ......ccoeeene 6-2
Table 6.3: Life expectancy in MinSK REgION i e e 6-3
Table 6.4: Natural population changes in Minsk REgION e e .. 6-4
Table 6.5: Immigration balance in Minsk Region s e e 6-4
Table 6.6: Migration exchange between Minsk Region and other regions of Belarus .., 6-5
Table 6.7: International immigration flows in Minsk Region s e 6-6
Table 6.8 : International emigration flows in Minsk Region s e 6-6
Table 6.9: Breakdown of gross regional product, % =~ .o e eeees 6-8
Table 6.10: Production indexes of agricultural products (per cent to previous year; comparable prices) 6-9
Table 6.11: Poverty and inequality indexes in Minsk Region s e 6-9
Table 6.12: Morbidity rates in MinSKk REGION i s e 6-11
Table 6.13: HIV incidence in MiNSK REQION  .oooiiiiiiiiiiiiis e rieeees reeeaseeee s 6-12
Table 6.14: Natural population changes in Zavodskoy District of Minsk 6-14

Table 6.15: Migration trends in MINSK it s e e 6-14



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

Table 6.16: Migration trends in Zavodskoy D istrict Of MINSK  ovviviiiiis e 6-15
Table 6.17: Life expectancy in MINSK oot vt erree e 6-15
Table 6.18: Primary incidence rates in MiNnSK it e e 6-17
Table 6.1 9: Newly identified HIV CASES oot e nieeees eeeeaaeee e aaaee e 6-18
Table 6.20: HIV incidence distribution in Minsk and incidence per 100 thousand residents in distr icts of
MINSK oot s e e e 6-18
Table 6.21: General distribution of respiratory diseases in child population by clinical entity, 2003 and

2012, %0 eoviiiiiineieies e s e . 6-20
Table 6.22: Gross regional product breakdown by economic sectors (current price level, per cent of total)
............................................................................................................................................. 6-21
Table 6.23: Sector indexes of gross regional product (comparable prices, per cent of previous year) . 6-22
Table 6.24: Employment by sectors of economy, % i e s 6-23
Table 6.25: Number of recorded offences in MINSK i e e 6-31
Table 6.26: Minsk District POPUIALION oo e e s 6-35
Table 8.1: Pollution emissions from sources at MWWTP, 2013 22016 e s 8-2
Table 8.2: Pollution emissions from mechanical treatment facilities at MWWTP -1, after reconstruction . 8-5
Table 8.3: Projected maximum pollution levels in the reference points at the boundary of the nearest

residential areas and reduced sanitary protection zone (SPZ) of 500 m e e 8-8
Table 8.4: Pollution emissions of various MWWTP reconstruction scenarios ~ .vivieviniincnees e 8-11
Table 8.5: Pollution emission standards for waste incinerators (Annex 0.24 EcoNiP 17.01.06 -001-2017) 8-
14

Table 8.6: Air treatment equipment for various MWWTP reconstruction scenarios ~ .ooveieeeviieee e, 8-14
Table 8.7: Maximum pollution levels at the boundary of SPZ (500 m), fractions of MPC ... 8-15
Table 8.8 : Summary of air impacts and mitigations . e 8-22
Table 8.9: Summary of air impacts monitoring requUIreMeNtS s e 8-24
Table 8.10: Influent and effluent waste water quality reported by UE Minskvodokanal ... 8-34
Table 8.11: Water consumption of MWWTP, 2013 2016 s e 8-36
Table 8.1 2: Waste water disposal at MWWTP, 2013 S2016 s e 8-37
Table 8.13: Treatment effect of storm water setthng s e .. 8-37
Table 8.14: Summary of the impacts on water resources and mitigation measures  ....ieennneen. 8-40
Table 8.15: Recommendations for monitoring the impacts on water resources . 8-42
Table 8.16: Assessment of forecasted significance of residual impacts of construction and operation of the

Project facilities on geological ENVIrONMENT s e e 8-49
Table 8.17: Summary of the waste impacts, the impact significance and mitigation measures ... 8-66
Table 8.18: General requirements for monitoring the impact caused by waste generation ... 8-72
Table 8.19: Summary of the impacts on biodiversity and mitigation measures ..., 8-78
Table 8.20: Classification of the reCipients it e e 8-81
Table 8.21: Adaptation measures to be accounted for at the Pr oject implementation  ..........ccoceeeees 8-91

Table 8.22: Common proportions of the main groups of waste water treatment processes, based on their
cont ribution t0 GHG EMISSIONS cvviiiiiiiii it iiiiieise eeeercee e e esrr e sniee eereree s e aaraea s .. 8-92



Minsk Wastewater Treatment Plant

Environmental and Social Impact Assessment

Table 8.23 : Change of load on MWWTP -1 as a result of the proposed reconstruction, in terms of BODS5,

COD, suspended solids and total NItrogen ... e

Table 9.1: Territories and communities included into the SAol .

Table 9.2 Composition of Minsk waste water treatment plant workforce, 2017  ......cceeneee.

Table 9.3: Workplace accidents 2012 S2016 s e

Table 9.4: Occupational health impacts and mitigations summary ...,

Table 9.5:  Social IMpact ASSESSMENT i e eeans

Table 13.1: Asses sment of the Main ARErNAtiVES ..oooiiiiiiiiecciiie e

APPENDIC ES

Appendix A: List of the applicabl e laws and regulations  of the Republic of Belarus
Appendix B:  Photolog of the Project and adjoing areas

Appendix C:  Technical appendices

................... 8-93
.................... 9-1

............... .. 9-5

................ 9-24

ction 4)
............. 13-6



Minsk Wastewater Treatment Plant i

Environmental and Social Impact Assessment

GLOSSARY OF ABBREVIA  TIONS

ACI Assessment of the Cumulative Impacts
AEWA Agreement on the Conservation of African - Eurasian Migratory Waterbirds
AIDS Acquired Immuno  Deficiency Syndrome

Aol Area of Influence

APC Approximate Permissible Concentrations

APL Approximate Permissible Levels

AVS Aquatic Vegetation System

AWE Adverse Weather Events

BAT Best Available Technique

BOD Biochemical Oxygen Demand

BREF Best Available Technique Reference Documents
BSSR Byelorussian Soviet Socialist Republic

CHP Combined Heat and Power

CIA Cumulative Impact  Assessment

CIS Commonwealth of Independent States

CJSC Closed Joint Stock Company

COD Chemical Oxygen Demand

CUP Communal Unitary Enterprise

DCS Digital Control System

EBRD European Bank for Reconstruction and Development
EcoNiP Environmental Norms  and Rules

EGP Exogenous Geological Process

EHS Environmental, Health, and Safety

EIA, OVOS Environmental Impact Assessment

EIB European Investment Bank

ESAP Environmental and Social Action Plan

ESDD Environmental and Social Due Diligence

ESHS Envir onmental, Social, Health and Safety
ESIA Environmental and Social Impact Assessment
ESMP Environmental and Social Management Plan
ESMS Environmental and Social Management System
ESP Environmental and Social Policy

EU European Union

EUR Euro

FEZ Free Economic Zone

FMS Fixed Monitoring Station
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GHG Greenhouse Gas

Gll Gender Inequality Index

GlIP Good International Industry Practice

GIP Good International Practice

GN Health (Hygiene) Standards

GOST State Standard

GPH Good Practice Handbook

GRP Gross Regional Product

H&S Health and Safery

HIV Human Immunodeficiency Virus

HR Human Resources

HSMS Health and Safety Management

IFC International Finance Corporation

IFI International Financial Instructions

ILO International Labour Organisation

P Individual Interpreter

IPM Institute for Privatization and Management
ISO International Organization for Standardization
IT Information Technology

IUCN International Union for Conservation of Nature
Jv Joint Venture

KSUP Communal Agricultural Unita ry Enterprise
LTIP Long Term Investment Programme

LTPC Landscaped Territories of Public Centres
MAC Minimum Alveolar Concentration

MAZ Minsk Automobile Plant

MCHE zD Municipal Centre for Hygiene and Epidemiology of Zavodskoy District of
Minsk

MOS Min sk Wastewater Treatment Station

MPC Maximum Permissible Concentrations

MRUP Minsk District Unitary Enterprise

MSW Municipal Solid Wastes

MTZ Minsk Tractor Plant

MVK Minskvodokanal

MWTTP Minsk Wastewater Treatment Plant

OHS Occupational Health and Sa  fety

OHSAS Occupational Health and Safety Assessment Series
0JSC, OAO Open Joint - Stock Company
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OO0, LLC
PCB
PIP
PLC
PLHA
PR

PS
PSAol
Q&A
QMS
RAP
RB

RC
RCIA
SanPiN
SEP
SPNA
SPz
STB
TKP
UE, UP
UsSD
USSR
uv
VEC
VOC
WCRB
WPI
WWII
WWTP

Limited Liability Company
Polychlorinated biphenyl

Priority Investment Programme
Programmable Logic Controller

People Living wit h HIV/AIDS
Performance Requirement

Performance Standard
Projectbds Social Area
Question and Answer

Quality Management System
Resettlement Action Plan

The Republic of Belarus

Reinforced Concrete

Rapid Cumulative Impacts Assessment
Sanitary Regulations and Standards
Stakeholder Engagement Plan

Specially Protected Natural Areas
Sanitary Protection Zone

State Standard of the Republic of Belarus
Technical Code o f Common Pra ctice
Unitary Enterprise

United States Dollar

Union of Soviet Socialist Republics

Ultra Violet

Valued Environmental and Social Component
Volatile Organic Compounds

Water Code of the Republic of Belarus
Water Poll ution Index

Second World War
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INTRODUCTION

Introduction

UEAMi nskvodokanal 6 (hereinafter referred to as AMVKO or #dACo
owned by the City. The Company provides household -drinki ng and technical water supply services, as

well as waste water pumping and treatment in the city of Minsk with the population number of almost 2

million.

MVK is a major modern water company which uses revamped energy saving equipment, process
automation an d centralized operations control systems. The Company operates over 3000 km of water
distribution networks and more than 1800 km of sewerage pipelines. Total water consumption in Minsk is
almost 500 000 m?2 per day .

The European Bank for Reconstruction and Development (EBRD) and the European Investment Bank
(EIB) are considering co -financing of MVK project for reconstruction and optimisation of Minsk Waste

Water Treatment Plant which is supported by the Government of the Republic of Belarus and Minsk City.

The project is intended to reconstruct the plant to enhance waste water treatment efficiency and quality,

and also provides for construction of sludge treatment complex (including digestion, dewatering, drying

and incineration)  at the site of existing waste water treatment plant (MWWTP-1) in Zavodskoy District of
Minsk (hereinafter Athe Projecto).

The EBRD has assigned a Category A to the Project, in line with the 2014 Environmental and Social

Policy, which means that the Project requires a comprehensive Envi ronmental and Social Impact
Assessment (ESIA) and the development of associated disclosure package, followed by their public
disclosure for a minimum period of 120 days. The project must be designed to meet EU requirements for
sludge incineration and waste water treatment, and a fit -for -purpose ESIA disclosure package shall be
developed to properly inform the stakeholder engagement and public consultations

I'n November 2017 EBRD and MVK commi ssioned Ramboll CIS (her
revi ew the available environmental and social documentation for compliance with the applicable
international requirements, including |l enders6é requirement :

and social impact assessment (ESIA) of the proposed Project

ESIA process has been conducted in coordination with the Project technical feasibility studies by the

Technical Consultant 1 Sweco Danmark A/S. Results of the supplementary impact assessment have been
used for preparation of the Project environmental and s ocial disclosure package including the following
documents :

1  Supplementary ESIA Report;

1  Environmental and Social Action Plan;

1 Stakeholder Engagement Plan;

1 Non-technical Summary

Geographic Position and Administrative Division of the Project Area

Belarus is a unitary presidential republic which has national boundaries with the Russian Federation,
Poland, Lithuania and Latvia. The Republic of Belarus (RB) consists of six regions being the 1 st level
territorial units

1 Minsk Region;
Vitebsk Region;
Grodno Region ;
Mogilev Region;

= =4 =4 =4

Brest Region.
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Each region is in turn divided into districts (total 118 districts in Belarus) and regional subordination cities
(10 cities). Minsk District (Figure 1) being a territorial
districts and embraces the territory of the capital city of Minsk.

Minsk City bears a special status of the Acity of republ i c:
the 1 st level. The city occupies the territory of 348.85 km? and has a popu lation of 1882.5 thousand (as
by start of year 2017) which accounts for 20.78% of the total population number in RB.

Minsk City consists of 9 administrative districts (Figure 1 )
1 Tsentralny
1 Sovetsky
1 Pervomajsky
1 Partizansky
1 Zavodskoy
1 Leninsky
1  Oktiabrsky
1  Moskovsky
1 Frunzensky
Minsk waste water treatment plant (MWWTP) is located in Zavodskoy District in the south -east of Minsk
City which adjoins Partizansky and Leninsky Districts of Minsk City and Minsk District of Minsk City. The
territorial unit was establi shed within its current administrative in 1997 (Presidential Decree of the
Republic of Belarus of 10.11.1997). The urban settlement of Sosny which had been subordinated to
Zavodskoy District Administration since 1982 is currently part of Zavodskoy District of Minsk. The District
area is 5.8 thousand ha, population number is 236.581 thousand L

* Official web site of the Administration of Zavodskoy District of Minsk.
http://zav.minsk.gov.by/svedenija -o-rajone/sotsialnyj -pasport -rajona
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Source : Ramboll
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Figure 1.1: Schematic map of Project area location

Districts of Minsk region:
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Project Overview

The Project ownerisU Efi Mi nvolkd o k a nal 0Thé pridiekt)s intended to reconstruct the existing

Minsk Waste Water Treatment Plant (MWWTP) to enhance waste water treatment efficiency and quality,

and also provides for construction of sludge treatment complex  (including digestion, de watering, drying
and incineration)  at the existing MWWTP -1 site in Zavodskoy District of Minsk

According to the Master Plan of Minsk City, the MWWTP site is located in the industrial utility -and -storage
zone P5 -ks ( n,5-e §which includes operational sites of low core -business significance. The Project area

does not include any sanatoriums, holiday homes, cultural or architectural monuments, natural reserves

or other recreational facilities . The nearest residential area is situated about 670 m to the north -east of

MWWTP site . A part of the territory occupied by the existing treatment facilities is situated in the water
protection area of River Svisloch, however it does not include the river bank strip

The waste water treatment plant plays an important role in  protection of the environment against man -
caused impacts. All design solutions for the Project are focused to protect surface and ground water, as

well as land resources of Minsk city and district. Due to the anticipated participation of international

fin ancial institutions, namely EBRD and EIB, the design solutions will be developed taking into account

the requirements of EU in the sphere of sludge incineration and waste water treatment, and the

disclosure package shall support provision of meaningful inf ormation for stakeholder engagement

activities and public discussions.

The two sites of waste water treatment plant (MWWTP -1 of 50.61 ha and MWWTP of 27.88 ha) are
located in the Shabany industrial area. MWWTP -1 facilities were originally commissioned in 1 963. The
treatment capacity developed in several stages to cope with the increasing wastewater flows. Current

capacity of MWWTP -1is 470 thousand m 3/day (the actual capacity is 360 -380 thousand m 3/day,

including 30% of industrial effluents). Capacity of MW WTP-2 (commissioned at a later time) is 100 -110
thousand m 3/day. The Minsk development plans which were developed before the technical feasibility
studies envisaged increasing total MWWTP capacity to 750 thousand m 3/day (550 thousand m  3/day at

MWWTP-1 and 200 thousand m 3/day at MWWTP -2)

The sector -specific wastewater disposal scheme of Minsk for the period until 2030 (developed by UP

AiMi nskEngProjecto, approved by Minsk City Resolution o
of wastewater sludge tr  eatment facilities. This intention is dictated by the need to reduce the amount of

wastewater treatment sludge storage and landfilling. MVK reports 266,933.17 tons of dewatered sludge

that was disposed at sludge drying beds in 2014. The existing on -site sl udge storage capacity is  very
limited and its further extension is not possible

Description of the background for Project development, potential alternatives and proposed solutions is
provided in chapter 4.

MVK Organization and Project Management Strategy

UEAMi nskvodokanal 6 is a company with a history of 140
build a water supply system which became the starting point for development of water services in Minsk.

Two years later a few facilities became operation al including the first shaft wells with the depth of up to

30 m, the first pumping station AElIvodo with the first
capacity of 500 m 3 of water per day. On 11 December 1873 the system was started for test operat ion.

At present UE fiMinskvodokanal 0is a major modern water company which uses revamped energy saving
equipment, process automation and centralized operations control systems . The Company successfully
performs its kay functions which include household -drin king and technical water supply, waste water
pumping and treatment, and provision of associated services for residential customers and entities in

Minsk.

Overall organization chart of the Company is shown in Figure 1.2.
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The core business of the Company is to satisfy community demand for its products, works and services
by performing the following practical tasks

1  Continuous provision of water supply, wastewater disposal and treatment services;

1 Efficient and effective operation of water supply, hydraulic, wa stewater treatment facilities;
1 Reasonable use of water resource;

1 Running profit -oriented business operations.

Minsk City consumes almost 500,000 m?3 of water per day . Total length of distribution networks in the
city area is over 3000 km, and the length of sewerage network is more than 1800 km. Continuous
provision of water and wastewater services in the capital cities is ensured by the personnel which

includes more than 3000 technicians, engineers and workers (Table 1.1).

Table 1.1: UE AMinskvodokanal 060 by numbers

Length of water networks, km 3077
Length of sewerage networks, km 1854
Length of Viliya -Minsk water system channel , km 63
Length of Slepnya water system, km 22
Total surface area of reservoirs withi n Vileika -Minsk water system , ha 10,251
Average daily supply to water distribution network, m 3/day 450,000
Number of artesian wells supplying water to the city, pcs 353
Number of booster pumping station , pcs 382
Number of waste water pumping stations, pcs 54
Number of specialists , persons 3000
Number of residential customers registered with customer service i 771,354
ZRP fiVodosbyt o, nr

Number of customer entities registered with ZRP fiVodosbyt 0 nr 8693
Source: UE fAiMinskvodokanal o

The anticipated Pro ject owner is the Capital Construction Department of Minsk City, which must be taken
into account in recommendations for the Project environmental and social management
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Project Finance and Applicable Requirements

The European Bank for Reconstruction and Development and the European Investment Bank are
considering providing co  -financing (by the equivalent loans) for reconstruction and optimisation of Minsk
Waste Water Treatment Plant facilities . The tentative total amount of loan funding is EUR 168 M. The loan
funding will be provided on the basis of the cooperation document signed by the two financial institutions

I fiThe Procedural Framework between EIB and EBRD in respect of Mutual Reliance for Procurement in

joint co -financed public sector operations outside the European Union 0 .The Project will be also financially
supported by the Government of Belarus and the Minsk City

In view of the intention t 0 attract international finance, the Project, besides meeting the national

environmental, social, health and safety requirements of the Republic of Belarus, is also expected to meet

the applicable international requirements to the extent defined by EBRD gu ideline documents.  The EBRD
will seek to ensure that the projects it finances are designed and operated in compliance with applicable

regulatory requirements and good international practice related to sustainable development. The main

document, which deter  mines conceptual requirements for the projects financed by the Bank, is the EBRD
Environment al and Soc(2084) . Mo Hetaileyl requifeleht3 coyering key areas of
environmental and social impacts and issues are established in a set of specif ic Performance
Requirements (AiPRso06) included in the ESP document. The
for compliance with the national legislation and good international practice reflected in international

standards and agreements and requir ements of other international financial institutions (IFls)

Consequently, for the success of the EBRD loan application the Project must meet the requirements and
standards established in the following documents

1 EBRD Environmental and Social Policy and Pe rformance Requirements 2

International Conventions

European Union (EU) Environmental and Social Standards ;

International Financial Corporation (IFC) Environmental, Health and Safety Guidelines ;
BAT Reference Documents ;

National laws and regulations ;

= =4 =4 =4 -4

Corp orate Policies and Standards

More details of the applicable legal requirements are provided in chapter 2 below.

The MVK follows legislative and regulatory requirements of the Republic of Belarus in its operations and in
general complies with the requireme nts of the national legislation . Based on the preliminary analysis of

the Company documentation , organizational structure and operations, it is concluded that the Company
has sufficient capacity to improve its compliance  with EBRD ESP Policy and PRs a nd be st international
practice by integrating them into corporate policies, procedures and management practices pertaining to

the proposed Project, and by ensuring adequate planning and implementation of stakeholder engagement

activities .

Objectives and Develop ment of Supplementary ESIA

MVK has been developing the WWTP reconstruction project for 10 years, including assessment of
potential alternatives for the main process solutions and sludge disposal schemes. There are two national
ElAs prepared for development of MVK waste water operations

1) EIA for Reconstruction  of Minsk Wastewater Treatment Station (2016, EIA 2016 ) which is approved by
the State Environmental Review ;

2) EIA for Construction of the Sludge Incineration Plant (2012 , further on EIA 2012 ) which is rejected by
the State Environmental Review

2 http://www.ebrd.com/environmental -and - social - policy.html
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Both national EIA packages have been prepared in line with national requirements of the Republic of
Belarus and thus do not fully meet the requirements of EBRD ESP (2014) and the applicable international
law.

Thus the supplementary environmental and social impact assessment (ESIA) is focussed to provide (as
far as possible using the currently available information) a comprehensive and integrated assessment of
negative impacts, benefits and potential risks of t he Project, and to propose adequate prevention,
mitigation and compensation measures to address the identified environmental and social effects

Performance of the above scope has been structured in the following range of tasks

1 desk studies of the availab  le Project studies and documentation;

1 identification of compliance gaps in the existing EIA against the applicable national and
international requirements;

1  scoping for the international ESIA process;

1 supplementary studies, collection of missing information and comprehensive review of all
collected information, stakeholder consultations;

1 analysis of potential Project ESHS effects, impacts and risks, including secondary, cumulative,
combined impacts and potential long -term effects of the proposed activities;

1 development and planning of further mitigations and stakeholder engagement activities for the
Project.

The main efforts during the supplementary ESIA process were focused on socio -economic assessment,
clarification of the range of environmental impacts and their significance, selection of appropriate
environmental and social mitigations, assessment of residual impacts and identification of management

decisions and procedures which would enable the Project implementation and address the existing

limitations and applicable requirements.

Based onthe EBRD Disclosure Process Requirements for Category A Projects  (for clients and consultants,
June 2016) and the Environmental and Social Due Diligence (ESDD) findings, the Project Supplementary
ESIA disclosure packag e shall include the following parts

1 Supplementary ESIA report (including additional studies as described in section 6.3 below, to the
extent possible with the obtainable data );

1 Non-technical Summary ;

1  Environmental and Social Action Plan ;

1 Stakeholder Engagement Plan.

All documents for the Project Supplementary ESIA disclosure package have been prepared in Russian and
English languages and published at the web -sites of EBRD and MVK for stakeholder engagement process

Structure of the ESIA Report

In orderto provide clear presentation of the ESIA and earlier national EIA procedures including their
results, conclusions and recommendations, this Report is structured as follows:

Chapter 1 Project overview (this chapter ). The chapter introduces the Project by pro viding details
of its location, scope, owner, objectives, proposed approach to Project finance, and
applicability of international standards.

Chapter 2 Legal framework and Project standards. This chapter provides an overview of the
regional, national and  international legal framework, within which the Project is to be
developed and implemented. Legal framework in the Republic of Belarus is considered,
together with an overview of applicable international Lender requirements.

Chapter 3 ESIA Process . This chapter provides an overview of the overall process of environmental
and social impact assessment and applicability of the international methodology for the
ESIA procedure. The chapter further addresses: definitions of key terms; identification of
potenti al environmental and social impacts (through consultation and scoping process);
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description of the criteria used to determine the significance of impacts for various
environmental and social topics; and how mitigation measures are considered within the
assessment process.

Project Description and Alternatives. This chapter describes the background and
phasing of the Project, including descriptions of the main and aukxiliary facilities,

infrastructure, associated facilities, as well as definition o f the Project boundaries in the
form of the Project influence area. The key process solutions are presented as they are

seen at the current stage of planning, alongside with considered alternatives and

justification of the preferred alternative. Tentative project implementation schedule is
provided .

Environmental Baseline . The existing environmental baseline is described and
characterised in this chapter.

Socio -economic Baseline . The existing social baseline is described and characte rised in
this chapter.

Stakeholder Engagement . This chapter describes the stakeholder engagement process
adopted by the Project. It describes the results of consultation activities undertaken
earlier and as part of the ESIA process. It also pro vides stakeholder identification.

Environmental Impacts, Mitigation and Monitoring . This chapter presents the
assessment of potential environmental impacts, including identification of mitigation

measures and monitoring requirements. Impacts of the Project are assessed separately
for each component of the environment. Probability of transboundary impacts is also
assessed.

Social Impacts Assessment. This chapter presents the assessment of potential social
impacts, including identifica  tion of mitigation measures and recommendations for

monitoring. Impacts during the Project implementation are assessed on a topic -by -topic
basis.

Decommissioning. Potential impacts specifically associated with decommissioning,
dismantling and disposal of the Project facilities and infrastructure are addressed in this
chapter.

Cumulative Impacts. This chapter addresses potential cumulative impacts of the Project
and other third party anthropogenic activities in the region.

Environmental and Social Management. This chapter describes the approaches to
environmental and social management across all Project activities, and recommends the
management procedures to be adopted to ensure compliance with the applicable

internatio nal requirements throughout the life of the Project.

Conclusion  provides summary of the key significant impacts, mitigations and monitoring,
as well as recommendations for further studies to remove uncertainties.

References to var ious information sources which have been used for preparation of the
ESIA report are listed in this chapter.

Additional graphical and text materials are provided in the Appendices of the report.

The Environmental and Social Action Plan is integrated in C hapter 12. The Stakeholder Engagement Plan
and Non -technical Summary are provided as separate files
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Regulatory Requirements and Standarts 2.1

REGULATORY REQUIREME NTS AND STANDARTS

Introduction

This chapter provides an overview of national and international environmental, social, health and saf ety
legislation which requirements shall be taken into consideration during the Project implementation and
ESIA procedure for EBRD loan application.

The EBRD will seek to ensure that the projects it finances are designed and operated in compliance with
app licable regulatory requirements and good international practice related to sustainable development.
The main document, which determines conceptual requirements for the projects financed by the Bank, is

the EBRD Environmental and Social Policy (2014) ( A E 9.MMore detailed requirements covering key areas
of environmental and social impacts and issues are established in a set of specific Performance
Requirements (APRso0) included in the ESP document. The

for compl iance with the national legislation and good international practice reflected in international
standards and agreements and requirements of other international financial institutions (IFIs).

Consequently, for the success of the EBRD loan application the Pr oject must meet the requirements and
standards established in the following documents:

1 EBRD Environmental and Social Policy (2014) and Performance Requirements established in this
policy document ;

International Conventions;

European Union (EU) Environment al and Social Standards;

International Financial Corporation (IFC) Environmental, Health and Safety Guidelines;

BAT Reference Documents;

National laws and regulations;

= =4 =4 4 -4 A

Corporate Policies and Standards.
International Treaties and Conventions
The Republic of Belarus (RB) has ratified a number of international conventions concerned with

environmental and social protection, whose requirements need to be taken into account in developing
and implementing the Project.

3 http://www.ebrd. com/environmental  -and -social - policy.html
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Table 2.1:Summary of environmental and social international conventions related to the Project

Date of

Signature

Climate and Air

Comments

2-2

May 9, 1992, New
York

UN Framework Convention
on Climate Change

Produced at the Earth Summit. It expresses
terms the concern of the world community in view of
climate changes, including global warming as a result
of the greenhouse effect, and lays down general
recommendations on cutting down greenhouse gas
emissions.

The Convention has relevance to this project, since
some Project facilities may produce greenhouse gas
emissions. The Client will evaluate predicted GHG
emissions and provide for avoidance or mitigation of
adverse effects.

in general

22 March 1985,
Vienna/

16 September
1987, Montreal

Vienna Co nvention for the
Protection of the Ozone
Layer and the Montreal
Protocol on Substances that
Deplete the Ozone Layer

The Convention has entered into force for the USSR
22.09.1988.

No substances controlled by the Montreal Protocol will
be used during Projec  t implementation.

November 13,
1979, Geneva

October 31, 1988,
Sofia

July 8, 1985,
Helsinki

Convention on long -range
transboundary air pollution:
The Sofia Protocol concerning
the Control of Emissions of
Nitrogen Oxides or their
Transboundary Fluxes, The
Helsinki Protocol on the
Reduction of Sulphur
Emissions or their
Transboundary Fluxes by at
least 30 per cent.

The Convention has entered into force for the USSR
22.09.1988.

The Convention's primary objective is to protect the
man and his environment from air pollution and to
seek to limit, gradually reduce, and prevent the
contamination of ambient air, including long
transboundary air pollution.

-range

Long -range transboundary air pollution is not
expected during Project implementation.

Flora and Fauna

June 5, 1992, Rio
de Janeiro

Convention on Biological
Diversity

The Convention was ratified on 10 June 1993, by
Resol ut i oniXb& Bé&SRpreme Council of the
Republic of Belarus. It sets out the following
requirements to be met while pursuing economic

activity so as to protect biodiversity:

1 carry out environmental impact assessment of all
proposed projects that may have adverse effects
on biodiversity;

1 ensure public participation in environmental
assessment procedures;

1 take measures to ensure that the environmental
consequences of programmes and policies that are
likely to have significant adverse impacts on
biological diversity are duly taken into account;

1 facilitate information exchange.

The Convention is relevant to this project, since some
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natural ecosystems fall within the Project Aol.

June 23, 1979, Convention on the

Bonn Conservation of Migratory
Species of Wild Animals
(Bonn Convention)

The Convention has entered into force for the Republic
of Belarus 01.09.2003.

The Project must be implemented with due regard to
the principle of conservation of migratory species of
wild animals and their habitats.

Convention on the
Conservation of European
Wildlife and Natural Habitats
(Bern Convention)

September 19,
1979, Bern

The Convention has entered int
of Belarus 01.06.2013.

The Project implementation must ensure conservation
of wild flora and fauna species and their habitats.
Special attention is given to endangered and
vulnerable species, including endangered and
vulnerable mig ratory species.

o force for the Republic

2 February 1971,
Ramsar

Convention on Wetlands of
International Importance,
especially as Waterfowl
Habitat

The Convention has entered into force for the Republic
of Belarus 10.09.1999.

The Convention provides the framework for national
action and international cooperation for the
conservation and wise use of all wetlands and their
resources through local, regional and national actions
and international cooperation, as a contribution
towards achieving sustainable development.

There are no Ramsar (or candidate Ramsar) sites
within the Project Aol.

Agreement on the
Conservation of African -
Eurasian Migratory
Waterbirds (AEWA)

June 16, 1995,
Hague

The Convention has entered into force for the Republic

of Belarus 01.04.2016.

The Project mustb e implemented with due regard to
the following principles:

Prevention of decline of waterbird species nesting,
migrating and wintering within the African - Eurasian
waterbird migration systems,

Restoration of populations of already reduced species.

Envir onmental Impact Assessment

February 25, Convention on Environmental The Convention has entered into force for the Republic
1991, Espoo Impact Assessment in a of Belarus 08.02.2006.
Transboundary Context, The Convention has no relevance to t his project since
(Espoo, EIA) no transboundary impacts are expected.
Waste

22 March 1989, Convention on the Control of
Basel Transboundary Movements
of Hazardous Wastes and
their Disposal

The Convention has entered into force for the Republic
of Belarus 09.03.2000.

The provisions of the Convention center around the
following principal aims:

the reduction of hazardous waste generation and the
promotion of environmentally sound management of
hazardous wastes;

the restriction of transboundary movements of
hazardous wa stes; and

a regulatory system applying to cases where
transboundary movements are permissible.

Social Aspects / Consultations

June, 26 1998, Convention on Access to

Information, Public

The Convention has entered into force for the Republic
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Aarhus Participation in Decision - of Belarus 30.10.2001.
,r:a;rl]ng :)nndmiii:f;zt:l::tlce The Convention was ratified by the Decree of the
! Vi President of the Republic of

the Convention on Access to Information, Public
Participat ion in Decision -making and Access to Justice
in Environment al Matterso, N

The Convention is relevant to the project in view of
the need to inform the public of how the project bears
on the state of the environment.

Cultural heritage pro  tection

16 November
1972, Paris

Convention Concerning the
Protection of the World
Cultural and Natural Heritage

The Convention has entered into force for the USSR
12.01.1989.

Parties have a duty to the identification, protection,

and conservation, of cul  tural and natural heritage
covered by the Convention. In terms of natural

heritage, this includes natural features that are of
outstanding universal value from the aesthetic or
scientific point of view, and areas that constitute the
habitat of threatened s pecies of animals and plants of
outstanding value from the point of view of science or
conservation.

Occupational health and safety

ILO Conve ntions 29 and 105
(Forced or Compulsory
Labour), 87 (Freedom of
Association), 98 (Right to
Organise and Collective
Bargaining), 100 and 111
(Discrimination), 138
(Minimum Age), and 182
(Worst Forms of Child Labour)

1930, Geneva
1957, Geneva
1948, San
Francisco 1949,
Geneva 1951,
Geneva 1958,
Geneva 1973,
Geneva 1999,
Geneva

These Conventions are fundamental and sha Il be
taken under advisement during project
implementation, as hired labor of workers and
employees will be used who have certain rights in

accordance with the Conventions

1981, Geneva ILO C155 - Occupational

Safety and Health Convention

The Project wil | provide for measures to prevent
accidents and injury to health arising out of, linked
with or occurring in the course of work, by minimising,
so far as is reasonably practicable, the causes of
hazards inherent in the working environment.

EBRD Environme

ntal and Social Policy and Performance Requirements (2014)

Under the EBRD Environmental and Social Policy (ESP) 2014, EBRD categorises projects as either A/ B/

C/Fl based on en vironmental and social criteria

to: (i) reflect the level of potential envi

ronmental and

social impacts and issues associated with the proposed Project; and (ii) determine the nature and level of
environmental and social investigations, information disclosure and stakeholder engagement required for

each project, taking into accou

nt the nature, location, sensitivity and scale of the Project, and the nature

and magnitude of its possible environmental and social impacts and issues.

Accordi to the EBRD ESP,

ng

the project is classifiegd as

significant and diverse adverse environmental or social impacts and issues which, at the time of
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categorisation, cannot readily be identified or assessed and which require a formalised and participatory
assessment processo. A | i sAtprojectsisiprasénted ia Appendix 2@ahe ESPo r y

Consequently, the Project is categorised A based on at least two criteria: 10. Large -scale waste disposal
installations for the incineration or chemical treatment of nonhazardous wastes and 18. Municipal
wa stewater treatment plants with a capacity exceeding 150,000 population equivalent.

According to the ESP Projects are expected to be designed and operated in compliance with good

international practices relating to sustainable development. The EBRD Performa nce Requirements (PRs)
comprise:

PR 1: Assessment and This Performance Requirement establishes the importance of integrated
Management of assessment to identify the environmental and social impacts and issues
Environmental and thr oughout the life of the project.

Social Impacts and

Issues Category A projects will require the client to:

carry out a comprehensive Environmental an Social Impact Assessment
(ESIA), including a scoping stage to identify the potential future environmental
and social impacts (scop ing study), examination of alternatives to the source
of such impacts, and development of recommended measures needed to
avoid/minimise potential impacts;

establish and maintain an Environmental and Social Management System
(ESMS);

establish as appropria  te environmental and social policies;
develop an Environmental and Social Management Plan;

establish and maintain an organisational structure for ensuring on -going
compliance with relevant national regulatory requirements and the PRs;

identify risks ass ociated with its supply chain and exercise reasonable control
of primary suppliers;

monitor the environmental and social performance of the project to determine
whether the project is being implemented in accordance with the PRs or to
take the necessary a  ction to ensure such compliance.

PR 2: Labour and This Performance Requirement establishes the need for establishing a human
Working Conditions resources management system , which guarantees respect of workers' rights
and provides them with safe and healt hy working conditions.
PR 3: Resource This Performance Requirement recognises the need to adopt and adhere to the
Efficiency and Pollution approach which enables the client to avoid (where possible) or control the
Prevention and Control harm to the enviro  nment caused by the project. The design and operation of a

project should address the issues of resource efficiency, management of
harmful and hazardous substances and materials, waste generation, emissions
and discharges, including GHG emissions.

Clients will structure the projects to meet relevant EU substantive
environmental standards, where these can be applied at the project level.
Certain projects that, due to their nature and scale, would be subject to the
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EU Industrial Emissions Directive and will
Available Techniques (BAT) and related emission and discharge standards,
regardless of location. Where no EU substantive environmental standards at

be required to meet EU Best

project level exist, the client will identify, in agreement with the EBRD, other
appropriate environmental standards in accordance with good international
practice (GIP). When host country regulations differ from the levels and
measures presented in EU environmental requirements or other identified
appropriate environmental standards,
whichever is more stringent.

projects will be expected to meet

The clientdés environment al and soci al as

alternatives and implement technically and financially feasible and cost -
effective options to avoid or minimise project
emissions during the design and operation of the project.

-related greenhouse gas (GHG)

For projects that currently produce, or are expected to produce post -
investment, more than 25,000 tonnes of CO2 -equivalent annually, the client
will quantify these emissi  ons in accordance with EBRD Methodology for

Assessment of Greenhouse Gas Emissions. Quantification of GHG emissions

will be conducted by the client annually and reported to the EBRD.

S|

PR 4: Health and Safety

This Performance Requirement recognises the need
managing health and safety of workers, consumers, and affected
communities.

to establish a system for

PR 5: Land Acquisition,
Involuntary
Resettlement and
Economic Displacement

This Performance Requirement establishes the need to avoid or minimise
invol untary resettlement and to ensure fair compensation to affected persons.
The client will carry out a socio -economic baseline assessment and

identification of potentially affected communities and individuals.

PR 6: Biodiversity
Conservation and
Sustainabl e
Management of Living
Natural Resources

This Performance Requirement establishes the need to assess the risks and
impacts on biodiversity and develop biodiversity conservation measures.

PR 7: Indigenous
Peoples

Not applicable

PR 8: Cultural Heritage

This Performance Requirement establishes the need to identify, as part of the
environmental and social assessment process, potential adverse impact on
cultural heritage. If the potential for such impacts exists, the client must
develop measures to avoid/ mi tigate such impacts and include these measures
in the EMS and ESMP (including consultations with affected community

groups). In addition, a Chance Finds Procedure will be required.

PR 9: Financial
Intermediaries

Not applicable

PR 10: Information
Disclo sure and

This Performance Requirement recognises importance of a Stakeholder
Engagement process. Stakeholder engagement will involve the following
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Stakeholder elements:

Engagement
A stakeholder identification and analysi s

A stakehol der e n grgare implenentgiionafihe Stakeholder
Engagement Plan (SEP);

A disclosure of information and reports r
is accessible and culturally appropriate;

A consultations and publ i c i-makinglprecesms;nt i n
A establishing and maintaining of a Griey

For Category A projects the client will carry out a formalized, participatory
ESIA process which provides for iterative consultation, incorporation of
stakeholder views into the decision -making process, and disclosure of ESAP.

Other guidances prepared by EBR  D* include:

f Guidance on EBRDO6s methodol ogy for assessing greenhouse
1 Good Practices for the Collection of Biodiversity Baseline Data, July 2015;
1 Good Practices for Biodi  versity Inclusive Impact Assessment and Management Planning, July

2015;

T Workersd Accommodation: Processes and Standards (A gui c
2009);

1 Retrenchment and restructuring i labour and community issues, a brief guide, 2010.

1 Labou r and working conditions - range of guidance documents designed to help clients manage

labour issues, including:

Labour policy: guidance for clients

Grievance Management guidance note

Employment documentation: guidance for clients

Forced labour: guidance f  or clients

Children, young people and work: guidance for clients

Non -discrimination and equal opportunity: guidance for clients.

O O O O o o©

European Union (EU) Environmental and Social Standards

In accordance with ESP and EBRD PR 3 the projects are to be to meet rele vant EU substantive
environmental standards, where these can be applied at the project level.

EU Directives applicable to the Project:

1 Directive on the assessment of the effects of certain public and private projects on the
environment (codification) (2011 /92/EU) as amended by Directive 2014/52/EU;

1 Directive on industrial emissions (integrated pollution prevention and control) (2010/75/EU);

1 Directive providing for public participation in respect of the drawing up of certain plans and
programmes relating to the environment and amending with regard to public participation and
access to justice (2003/35/EC);

1 Directive on ambient air quality (2008/50/EC);

1  Water Framework Directive (2000/60/EC);

4 http://www.ebrd.com/who -we-are/our -values/environmental -and -social - policy/implementation.html|%20
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Directive on environmental quality standards in the field of water policy (2008/105/EC);
Directive on the protection of groundwater against pollution and deterioration (2006/118/EC);

Waste Framework Directive (2008/98/EC);

Directive on the control of major -accident hazards involving dangerous substances (2012/18/EU);
Dire ctive on the conservation of natural habitats and of wild fauna and flora (92/43/EEC);

Directive on the conservation of wild birds (2009/147/EC);

Directive on the quality of water intended for human consumption (98/83/EC);

Directive concerning urban waste -water treatment (91/271/EEC);

Directive on the protection of the environment, and in particular of the soil, when sewage sludge

is used in agriculture (86/278/EEC);

Directive 2014/52/EU on the assessment of the effects of certain public and private projec ts
on the environment (amending Directive 2011/92/EU) establishes the need to conduct mandatory EIA

=A =4 =4 4 -4 4 -8 —a -

for the projects with the potential to result in significant adverse effects and is applicable to the Project in
accordance with Annex | to the Directive.

The principal European regulatory document governing relations in the field of control and regulation of
environmental impacts is Directive 2010/75/EU on industrial emissions (integrated pollution

prevention and control). Directive 2010/75/EU is a regulato ry system based on the integrated
approach to control and reduce environmental impacts from industrial installations. Directive 2010/75/EU
establishes fixed emission limit values for waste incineration plants and lays out recommended schemes
for equipment  design and use to ensure a high level of protection of the environment as a whole through
the use of the best available techniques (BAT). Air emission limit values are set out in Annex V to the
Directive. They are defined for heavy metals, dioxins and fura ns, carbon monoxide (CO), dust, total
organic carbon (TOC), hydrogen chloride (HCI), hydrogen fluoride (HF), Sulphur dioxide (SO2), and
nitrogen mono - and dioxide (NO and NOZ2). In addition, there are special provisions relating to waste
incineration plants

Directive 2008/50/EC on ambient air quality establishes legal framework for air quality control in
relation to concentrations of sulphur dioxide, nitrogen dioxide and oxides of nitrogen, particulate matter
(PM), lead, benzene, and carbon monoxide in ambi ent air, and emission reduction measures. Directive

defines standards and criteria for the air quality assessment6 the level of air quality control, maximum
permissible concentrations of pollutants (limit values).

Directive 91/271/EEC concerning urban wast ewater treatment establishes quality requirements
for treated waste water and sludge arising from waste water treatment. Annex | contains quantitative
requirements for urban wastewater discharges/ limits on urban waste water treatment plants discharges.

Di rective 86/278/EEC on the protection of the environment, and in particular of the soil, when

sewage sludge is used in agriculture seeks to encourage the use of sewage sludge in agriculture and
to regulate its use in such a way as to prevent harmful effects on soil, vegetation, animals and man.
Annexes to the Directive provide values for concentrations of heavy metals in sewage sludge, which may

be introduced into soil intended for agriculture. This Directive also lays down requirements for sampling

and ana lysis of sludge and soils.

Directive 2006/118/EC on the protection of groundwater against pollution and deterioration

specific measures to prevent and control groundwater pollution, which include:

9 criteria for the assessment of good groundwater chemical st atus;

9 criteria for the identification of significant and sustained upward trends;

1 preventing and limiting of indirect inputs of pollutants into groundwater.
IFC EHS Guidelines

The EBRD will seek to ensure that the projects it finances are designed and ope rated in compliance with
applicable regulatory requirements and good international practice.

The IFC Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with
general and industry  -specific examples of Good International Indu stry Practice (GIIP). The IFC EHS
Guidelines applicable to the Project are listed below:
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1 General EHS Guidelines (April 2007);
1 EHS Guidelines for Water and Sanitation (December 2007);
1 EHS Guidelines for Waste Management Facilities (December 2007).

BAT Refer ence Documents

Within the scope of applicable to the Project national BAT guidances developed by the Ministry of Natural
Resources and Environmental Protection of the Republic of Belarus s the following ones have been
approved to date:

7 P-0O0S17.08 -01-2012(02120) OEnvironment al Protection and Natur
Air. Emissions of Pollutants into the Atmospheric Air. Rules for Calculation of Emissions from
Treatment Facilitiesbd;
I This Guidance establishes a procedure for calculation of maximum and t otal emissions of
pollutants into the atmospheric air from designed and operating treatment facilities with a
capacity of not more than 500 m3 per day, including from combined industrial and domestic
wastewater treatment plants, storm sewage, treatment fac ilities of livestock -breeding and food
processing industries.
T P-O0S17.11 -01-2012 (02120) O6Environmental Protection and Nat
Avail able Technigqgues for Waste Treat mentd.
1 This Guidance has been developed on the basis of the equivalent trans lation of the EU Best
Available Techniques (BAT ) Reference Document for Waste Treatment Industries.
T P-O0S17.02 -03-2012 (02120) O6Environment al Protection and Nat
Comprehensive assessment of technologies against Best /
1 This Guidance is developed on the basis of the EU Best Available Techniques Reference
Documents. The Guideline contains a summary of the industry - specific best techniques used,
including best available techniques in the field of waste incineration.
EU BAT Re ference Documents (BREF) ¢ that may be applicable to the Project are:
Waste Incineration, August 2006;
Waste Treatment, August 2006;
Energy Efficiency, February 2009.

= =4 -4 =4

National Legislation

In order to meet the ESP and EBRD PRs requirements the Project has to comply with requirements set by
the national legislation.

This Section provides a review of the key laws and regulations of the Republic of Belarus which cover the
following aspects of the Project implementation process:

1 general environmental and commun ity health requirements;

1 State Environmental Review, environmental and social impact assessment, information
disclosure;

impacts on individual components of the natural environment;

waste management;

health and safety (industrial safety, health and saf ety of personnel and population);
land management;

=A =4 =4 4 4

impact on cultural and historical heritage.

5 hitp://www.ndtm.by/page/help.html

S http://eippcb.jrc.ec.europa.eu/reference/
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Due to the large number of bylaws , which directly or indirectly apply to the Project, the documents listed
in this Section are limited to the laws and regulat ions which establish the key limitations for
environmental and social impacts of projects. The List of key applicable Belarussian regulations is given in
Annex 1.
2.7.1 General environmental and community health requirements
Law of the Republic of Belarus of 26. 11.1992 No. 1982 - X1 | 60n Environment al Protect

amended on 17.07.2017) defines general environmental requirements for allocation, design,
construction, reconstruction, commissioning, operation, conservation, dismantling, and demolition of
build ings, structures, and other facilities. By law legal persons and individual entrepreneurs shall ensure
favourable environmental conditions, which includes providing for:

1 preservation, recuperation and (or) remediation of the environment;

1 mitigation (preven tion) of adverse environmental impacts;

1 application of best available techniques (BAT), low -waste, energy and resource saving
technologies;

rational use of natural resources;

prevention of accidents and emergencies;

physical, financial, and other means to compensate for potential environmental damage;
financial guarantees for implementation of environmental protection measures planned.

= =4 =4 =4

The process of allocation of buildings, structures and other facilities shall meet the environmental

requirements with due consideration to the immediate and delayed environmental, economical,

demographical, and other impacts associated with their operations and with priorities being given to

preservation of favourable environment, biological and landscape diversity, rational (sustainable) use of
natural resources and their reproduction.

In the course of development of projects for construction, reconstruction, conservation, dismantlement,

and demolition of buildings, structures, and other facilities the regulations on permissi ble anthropogenic
load on environment shall be taken into account and appropriate measures aimed at prevention and

remediation of environmental pollution, as well as waste management methods, shall be provided for;

best available techniques, resource -savin g, low - and no -waste technologies beneficial for environment,

natural habitats restoration, rational (sustainable) use of natural resources and their reproduction shall

be used.

ThelLawof t he Republic of Belarus 60On Envi r oandoe the emironfentalt ect i on ¢

impact assessment (EIA/  OVOS) for the facilities, the list of which is established by the legislation of

Belarus in the area of the state environmental expert review, strategic environmental assessment, and

environmental impact asse ~ ssment. The list of subjects and types of economic and other activities, for

which it is mandatory to conduct environmental impact assessment, is provided in Article 7 of Law No.

399-Z of 18.07.2016 60On the State envir onmenmeéntllassessme@and revi e
environment al i mpact assessment d.

Planned activities of the Minsk wastewater treatment plant (  MWWTP) being renovated fall into the List of

operations subject to mandatory EIA (p. 1.1, 1.7, Article 7, Law No. 399 -Z of 18. 07 .tle®thté 6 On
environmental expert review, strategic environmental assessment and environmental impact
assessmentd), as it is planned to renovate sewage treat ment

treatment plant -1 ( MWWTP-1) being increased up to 500,000m 3 per day, as well as the aspects of
disposal of sewage sludge generated are being considered.

The new for the Republic of Belarus environmental technical regulation -0Environment al Nor ms e
(EcoNiP) 17.01.06 -001-20176 has enter ed obartl,2017, macadareawittOtoet
Resolution of the Ministry of Natural Resources and Environmental Protection of 18.07.2017 No. 5 -T.

Environmental Norms and Rules (EcoNiP) are obligatory technical regulations in the area of
environmental protection and management of natural resources, which define the environmental quality
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standards, the rules of establishment (calculation) of the limit values for permissible environmental
impacts, and other environmental requirements.
In other words, EcoNiP is an integ rated document, which includes all main environmental requirements
for design, operations, and liquidation of the environmental impacts sources, as well as other
environmental requirements.
In accordance with the Law of the Republic of Belarus of 26.11.199 2No0.1982 -X33 EcoNi P adals
regulation in the field of environmental protection, which is legally binding.
Requirements for State Environmental Expert Review, environmental impact assessment, information
disclosure
The EIA process and the process of public discussions on EIA report are based on the requirements of the
following international agreements and regulations:
1  Convention on Environmental Impact Assessment in a Transboundary Context, signed February
9, 1991, Espoo (Finland) ;
1  The Aarhus Conv ention on Access to Information, Public Participation in Decision -making and
Access to Justice in Environmental Matters, which has entered into force for the Republic of
Belarus on 30.10.2001, and was endorsed without reservation by the Decree of the Presi dent of

the Republic of Belarus of 14.12.99 No. 726. ;
1 L a wOndhe State environmental expert review, strategic environmental assessment, and

a te

particul

No.
60

environment al i mpact ashkoél867/m2el6.t 6, No. 399

M Resolution of the Council of Ministers of Belarus No. 47 of 19.01.2017 060n
i mpl ementation of the Law 60On the State environment al
assessment, and environment al i nZp aocft 1a8s. s0e7s. s2neln6tod ,

1T Resolution of the Counci | ndheapkrovaliofshe Regudatioosforthe | ar u s

procedure for public consultations on decisions of environmental significance, ecological reports
on strategic environmental assessment, environmental impact assessment reports, consideration
of adopted decisions 0 f environmental significance, and on amendments and supplements to
some resolutions of the Council of Ministers', No. 458 of 14.06.2016.

T TKP17.02-08-2012 (02120) OProcedure for Envir on©Ov¥os)and

reportingd

The parties involved  in EIA process are a client, a developer, the community, local bodies of the Ministry
of Natural Resources and Environmental Protection, local executive and administrative authorities

as state authorities  specially authorized to perform state co ntrol and supervision in the area of project

decisions on the activities planned.

EIA is based on the principles of transparency and information disclosure, which indicate the right of
stakeholders for direct involvement into decision making process during
consideration of the public opinion on environmental impacts resulting from the activities planned.

Public participation is mandatory during the Belarusian environmental impact assessment (EIA or
OVOS) process. Consultati  ons with local communities take form of information disclosure and
public discussions.

Overall EIA public discussions in Belarus involve the following:

1 Notification on public discussions containing:
o Information on a project proponent;
o Justification and de  scription of the planned economic activity;
o Information on a decision made by a relevant authority in relation to the project;
o Information on a planned location of the project;
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o Timeframes of a project;
o Timeframes of public discussions to be held;
o Informati on on the venue where EIA report is made available;
o Information on a local executive and regulatory authority in charge of public
di scussions6 arrangement s;
o Timeframes and procedure of an application to arrange EIA public discussions;
o Date and venue of the notification.
9 Distribution of an EIA report among relevant authorities and its placement in their offices
and on the websites of these authorities;
1 Ensuring that all interested parties have an opportunity to place their comments, concerns
and propositions  to an EIA report during the whole period of public discussions;
1 Inthe event of public assembly application is submitted by citizens or organizations to
relevant authorities in the period of 10 days after a start of public discussions, this
assembly may b e appointed to a date not earlier than 25 days after the start date of public
discussions and not later than their end date;
1 Incase the assembly is called, its procedure will include:
0 Registration of the participants;
0 Report made by of the project represe ntative (oral and/or in a format of
presentation);
o Design organization report (presentation format);
oParticipantsd questions, comments and propositions
to them (if the questions cannot be answered immediately, the answers mus tbe
provided to relevant address or e -mail within 10 days after the date of the
assembly);
o0 Speeches made by citizens and organizationsé repres
oAssemblyds |l og to be finalized within 5 days after

T Public discussi on snalizedwithih I0cays after their knel dateiand signed
by the members of the commission of preparation and conduction of public discussions.

2.7.3 Air Protection

Law of the Republic of Bel ar uzofl6.2rP008 fasaménded bnel8.Q72016) 6, No. 2
defines legal and organizational framework in the field of protection of the ambient air from pollutant

emissions and is designed to preserve and restore the ambient air quality and ensure environmental

safety.

The main principles of air protection are:

i state regulation and management of air protection aspect;
1 mandatory performance of air quality impact assessment from economic and other activities in
the process of making decision on its implementation.
1 establishment of the permissible levels of impacts on the air quality from economic and other
activities taking into account environmental requirements;
charging air pollutant emissions in the course of economic and other activities;
standardization in the field of ambient air protection;
prevention of air  pollution and environmental damage;

= =4 =4 =

compensation of environmental damage caused by air pollutant emissions, as well as damage
caused to life, health, and property of the citizens, including individual entrepreneurs and legal
persons, property owned by the state due to air pollution resulted from economic and other
activities implementation.

1 easy access to environmental information on ambient air quality, impact, and protection
measures.
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The requirements for development of the limit values for permissible a ir pollut ing emissions are
established by law:

1 the permissible air emission limits are developed for designed stationary sources of emissions and
sources (facilities) of impact on the air quality as a part of a project documentation.

1 the permissible air em ission limits for operating stationary sources of emissions and sources
(facilities) of impact on the air quality are developed within a project of permissible limits for air
pollutant emissions.

The limit values for permissible air pollutant emissions are developed and established taking into
account:

1 ambient air quality standards;

1 background concentrations of air pollutants;

1 air pollutants concentrations at the border of the zone of influence of emission sources;

1 predicted changes of business model, outp ut, type of works performed, volume of services
provided, raw and other materials used, best available techniques implemented;

=a

technological limits for air pollutants emissions;

1 limit values for permissible anthropogenic load on the ambient air;

1 indicators for reducing the air pollutant emissions established by sector -specific and local
(regional) programmes aimed at ambient air protection;

1 performance of start  -up works during the commissioning of new stationary sources of emissions
for each stage of constr  uction and reaching the designed capacity;

1 determination of qualitative and quantitative composition of air pollutant emissions and
assessment of impacts on the ambient air from pollutants, which can be released into the air due
to introducing new inventio ns, rationalization proposals, as well as new technologies, mobile
sources of emissions, types of fuel, substances, and materials.

1 establishment of technological limits for air pollutants emissions for new technologies, process or
other equipment, and mobi le sources of emissions;

1 establishment of maximum permissible concentrations of air pollutants in emissions for new
technologies, mobile sources of emissions, and types of fuel;

1 complying with requirements of legal framework on ambient air protection and e nvironment

protection, including binding requirements of technical regulations.

The procedure for establishing the permissible air pollutant emission limits is regulated by the Resolution

of the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus of

23.06.2009 No. 43 60On the approval of the Instruction on t}
air emission | imitséo.

The list of pollutants and air impact sources (facilities), for which permissible air emission limits are being
established, is adopted by the Resolution of the Ministry of Natural Resources and Environmental

Protection 60On the approval of the list of pollutants, cate
the establishing of permissible air e mission limits, and of the list of air impact sources (facilities) which do

not require establishing of permissible air emission limits, and on the annulment of the Resolution of the

Ministry of Natural Resources and Environmental Protection dated 28.02.20 056, No. 31 of 29.05.

The procedure for issuing of permits for air pollutant emissions is established by the Resolution of the

Counci l of Ministers of Belarus of 21.05.2009 No. 664 060n t
procedure for issuing of pe  rmits for pollutant air emissions, introduction of changes and/or supplements

to these permits, suspension, renewal and extension of the effective period of the permits, and

cancellation of permitséo.
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Protection of subsurface, soils, and lands
Degradation of lands, forests, and ecosystems (natural complexes), as well as radioactive, chemical, and
biological contamination of soils/lands are recognized as one of the main national security threat
according to the Decree of the President of the Republic of Belarus of 09.11.2010 No. 575 6 Othe
adoption of the Conception of National Security of the
The importance of land degradation issue is pointed out in the National S trategy for Sustainable Social
and Economic Development for the period to 2030 of the Republic of Belarus approved by the Presidium
of the Council of Ministers of Belarus on February 10, 2015.
State governance in the field of conservation and rational use of lands, including prevention of land
degradation (including soils) is exercised in accordance with the Land Code of the Republic of Belarus, the
Law of the Republic of Belarus of 26.11.1992 60n Environment dhelawof@3.09.2008 o0 19 ®n
the reclamation of | andsb©d.
National policies on protection and rational use of lands, including prevention of land degradation
(including soils) are implemented by the Ministry of Natural Resources and Environmental Protection, The
State Committee on Property, other republican authorities, local executive and administrative authorities,
and other governmental organizations.
National priorities conc  erning prevention of degradation of lands (including soils) are defined in the
Resolution of the Council of Ministers of Belarus of 29.
prevention of | and degradation (including soils)d, incl

1 achieveme ntof a land degradation  -neutral (zero growth) (including sails);

1 restoration of degraded and transformed ecosystems.
Subsurface Code of the Republic of Belarus of 14.07.2008 regulates relations in the field of geological
studies of subsurface resources, e xtraction of minerals, use and protection of other subsurface resources,
and is aimed at creation and expansion of mineral and raw material base, protection of state interests,
rights and legal interest of users of subsurface resources and other persons.
Use and protection of subsurface resources are to be based on the following principles:

1 thorough and integrated performance of geological exploration of subsurface;

1 rational use of subsurface resources and their protection;

1 standardization in the area of s ubsurface resources use and protection;

1 charging for the use of subsurface resources with the exception of cases provided for by the Code

or other laws;
1 Ensuring the safety of life and health of citizens and property of citizens, including individual
entre preneurs and legal persons, property owned by the state;

1 preventing adverse environmental impacts.
Water protection
Legislation related to water use and protection is based on the provisions of the Constitution of the
Republic of Belarus and Water Code req uirements, international agreements ratified by the Republic of
Belarus, and other laws and regulations.
Water Code of the Republic of Belarus No. 149 -Z of 30.04.2014 (as amended and supplemented on
17.07.2017) regulates the relations in the area of owners hip, use, and management of water resources

and water bodies, and is aimed at protection and rational (sustainable) use of water resources, as well as
at protection of rights and legal interests of water users.

Relations in reference to water protection an d use arising in the field of drinking water supply, sanitary
and epidemiological w  ell-being of population, which are not covered by the legislation concerning water
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protection and use, are regulated within the legal framework on drinking water supply and sanitary and
epidemiological well  -being of population.

Water protection and use are based on the following principles:
1 rational (sustainable) use of water resources;
1 integrated use of water resources;
9 prioritization of the use of groundwater for drinking p urposes over any other water use purposes.
1 improvement of ecological status of the surface water bodies (their parts);
1  prevention of water pollution and clogging;
1  basin approach to water management;
9 standardization in the area of water protection and use;
1 charging for the use of water resources with the exception of cases provided for by the Water
Code;
1 compensation of damage caused to the water bodies.
1 separation of functions regarding state regulation, management, and control in the field of water
use and protection and water use functions;
1 involvement of citizens and public organizations into decision making process in relation to water
use and protection.
The limit values for permissible discharges of wastewater containing chemical and other substances a re

established in order to prevent pollution of the surface water bodies.

The limit values for permissible discharges of waste water containing chemical and other substances are

established for each pollutant included into the list of regulated pollutants in waste water adopted by the
Ministry of Natural Resources and Environmental Protection of the Republic of Belarus (Resolution of
26.05.2017 No. 16 60On certain aspects of regulation of
ot her substancesd).

The limit values for perm  issible discharges of waste  water containing chemical and other substances
include:

1 permissible concen trations of pollutants in waste water discharged into a surface water body
(milligrams per cubic decimeter);

1 maximum permissible ma  ss of pollutants in was  tewater discharged into a surface water body for
the assigned period (tonnes per year).

The establishment of the limit values for permissible discharges of waste water containing chemical and
other substances is carried out with respe ct to water quality standards for surface water bodies.

Requirements for the establishment of the limit values for permissible discharges of wastewater
containing chemical and other substances are set by the Ministry of Natural Resources and Environmental
Protection of the Republic of Belarus.

The limit values for permissible discharges of wastewater containing chemical and other substances are
developed by water users and established by the local bodies of the Ministry of Natural Resources and
Environmenta | Protection of the Republic of Belarus through special water use permits, integrated
environmental permits.

When the achievement of the limit values for permissible discharges of waste  water containing chemical
and other substances is not secured in the ¢ ourse of reconstruction, modernization, overhaul activities for
waste water treatment facilities, as well as in the process of commissioning and start -up activities for
such facilities or their reaching the designed capacity, temporary limit values for per missible discharges

of waste water containing chemical and other substances can be established.
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Temporary limit values for permissible discharges of waste water containing chemical and other

substances are developed by water users and established by the lo cal bodies of the Ministry of Natural
Resources and Environmental Protection of the Republic of Belarus through special water use permits and
integrated environmental permits for the period of between 1 to 3 years.

In order to prevent pollution, clogging, silting of surface water bodies and depletion of their water

resources, as well as to preserve natural habitats of aquatic biological resources and other flora and

fauna species the water protection zones adjacent to the shore line (a water body boundaries ) of rivers,
streams, channels, lakes, water reservoirs are established around the water bodies in accordance with

Article 5 of the Water Code of the Republic of Belarus. There is a special regime for economic and other

activities enforced within a water p rotection zone.

Additional restrictions are imposed on economic and other activities on the territory of coastal protection
belts established within the boundaries of water protection zones.

Design, construction, reconstruction, commissioning, and operati ons of facilities for economic and other
activities is permitted within the boundaries of water protection zones, providing that such facilities are

equipped with structures allowing for protection of the water bodies from pollution, clogging, silting,

dep letion of water resources. The choice of such water conservation structures is made taking into

account the need to comply with the limit values for permissible discharges of pollutants, other

substances, and microorganisms established in accordance with e nvironmental legislation.

It is prohibited within the boundaries of water protection zones:

1 to perform construction, operations, renovation, and overhaul of facilities for waste disposal,
decontamination, and storage with the exception of authorized sites designated for temporary
disposal/storage, which exclude the possibility of wastes being released into surface and
groundwater);

1 to store of snow containing sand and salt mixtures and deicers/anti -icing agents;

1 to set up fields with wastewater irrigation, cemeteries, animal burial sites, sewage/infiltration
fields, sludge beds (with the exception of those of waste water treatment facilities with full
biological treatment and water intake facilities, providing that water protection measures set out
by desig n documentation are carried out at those sludge beds);

1 to wash vehicles and other technical equipment/machinery;

1 to perform forest cutting/logging, transplantation of vegetation without forest management
projects and project documentation approved in a man ner determined by law, without a
permission issued by local executive and administrative authority.

2.7.6 Waste management

Law of the Republic of Belarus of 20.07.2007 No. 271 -Z 60n Waste Managementdé defines
for waste management and aims toreduc e the volumes of waste generation and prevent their adverse

impact on environment, public health, property owned by the state, property of legal and natural

persons, as well as maximally incorporate wastes into the stream of commerce as secondary raw

mater ials.

The key principles in relation to waste management are:

1 mandatory conduct of the studies of hazardous properties of wastes and establishment of the
degree of their hazard, as well as the hazard class of hazardous wastes;

1 standardization of industrial waste generation and establishment of the limits for storage and
disposal of production wastes;

1 use of the state of art science and technology in the course of waste management;

1 prioritization of use of wastes over their decontamination/neutralization or disposal provided that
the legal environmental requirements are met;
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prioritization of decontamination/neutralization of wastes over their disposal;

economic stimulation in the field of waste management;

charging for industrial waste disposal;

responsibili ty for violation of environmental regulations in the course of waste management

= =4 =4 =

activities;

1 compensation of damage caused to environment, health of citizens, and property during waste
management activities;

1 provide legal and natural persons including indiv idual entrepreneurs with an access to information
on waste management;

Economic stimulation in the field of waste management can be performed through:

1. Providing benefits in accordance with the law to legal persons and individual entrepreneurs engaged
wi th waste management activities for the purpose of:

1 construction of waste disposal, storage, and decontamination facilities and waste use facilities;

1 improvement of technological processes aimed at reducing of volumes of production industrial
waste generati on (preventing their generation);

1 implementing measures on collection, decontamination, use of wastes and (or) preparing wastes
for use;

1 implementing innovations in the field of waste management;

2. Providing state support in accordance with the law to leg al persons and individual entrepreneurs,
including through loans from budget on activities for decontamination of hazardous wastes and recovery
of costs associated with collection, decontamination, use of wastes and (or) preparing wastes for use.

Industria | waste producers shall:

1 ensure the development and approval of the limit values for industrial waste generation and
compliance with them;

1 ensure determination of hazard level of industrial waste and hazard class of hazardous industrial
waste if neither ha  zard level nor class of the waste is not identified in the classification catalogue
of waste generated in the Republic of Belarus.

The classification catalogue of waste generated in the Republic of Belarus is approved by the Resolution
of the Ministry of N atural Resources and Environmental Protection of 08.11.2007 No. 85.

Cultural heritage

Convention on protection of intangible cultural heritage approved by the Decree of the President of the
Republic of Belarus No. 627 of 29.12.2004 has entered into force f or the Republic of Belarus on the 20th
of April, 2006.

The objectives of the Convention pursues the following objectives:

1 protecting intangible cultural heritage;

1 respect of intangible cultural heritage of the respective communities, groups, and persons;

1 drawing attention on the local, national, and international levels to the importance of intangible
cultural heritage and its mutual recognition;

1 cooperation and assistance on the international level.

Public relations in the field of culture are regulated by the Culture Code of the Republic of Belarus of
20.07.2016, which also establishes legal organizational, economic and social framework on activities
associated with preservation and use of cultural values, culture development, and provision of public
access to cultural benefits.
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Health and safety
Cross -sector general rules  on occupational health and safety (OHS) approved by the Resolution of the
Ministry of Labour and Social Protection of the Republic of Belarus No. 70 of 03.06.2003 (as amended
and suppleme nted on 30.09.2011), establish the OHS requirements aimed to ensure appropriate  health
and safety working conditions.
Processes subject to OHS requirements are:
1 facilities design, construction and operations;
1 development and execution of production and tec hnological processes, as well as of management
of labour;
9 design, production, and operation of production and technological equipment.
Employer shall comply with the OHS requirements of the Republic of Belarus Law No. 356 -Z of
23.06.2008 ' On Labour protectioné, as well as other |l aws and
Employers providing work on the basis of a labour cont ract (employment agreement) are obliged to
conduct workplace assessment in relation to working conditions according to the procedure established
by legislation.
Organization basing on the specifics of its operations lists hazardous works, which are not to be
conducted without work permit for high -risk tasks, works that require specific organizational and
technical measures implemented, as well as works in the require of permanent control (hot works at
temporary workplaces, works at roofs of buildings, in re servoirs, wells, underground facilities, etc.).
Main directions of governmental OHS policies are:
T workersdé |ife and health preservation priorities;
T employerés responsibility for provision of healthy
1 integrated solutions for the OHS related issues based on national, sector - specific, and local
targeted programs aimed at improvement of working environment and conditions in terms of
health and safety taking into account other economical and social policies, scientific and technical
achievements;
1 social protection of workers, compensation to those suffered from work related accidents and (or)
professional diseases;
1 establishment of uniform OHS requirements for all employers;
1 use of economical methods of OHS management, participation o f government in financing OHS
and working conditions improvement activities;
1 raising of public awareness, OHS trainings for workers;
1 engagement of national authorities and other state organizations subject to the Government of
the Republic of Belarus, loca | executive and administrative bodies, supervisory authorities,
professional unions ( trade union ), employers;
1 cooperation between employers and workers;
1 application of world experience in organization of efforts to improve working conditions and
workers sa fety.
Company policies and standards
The Quality Management System (in compliance with the STB ISO 9001 -2009 requirements), the
Environmental Management System (in compliance with STB ISO 14001 -2005 requirements), and the
Occupational Health and Safety Management System (in accordance with OHSAS 18001:2007
requirements) have been implemented by the Company , iIn 2009, 2010, an  d 2015 respectively. Strategic
devel opment framework for the Companybds activities in t

1 General environmen tal protection policy;
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1  Occupational health and safety policy (adopted 01.11.2016);

T  Quality policy (adopted 11.12.2015)
Detailed information on t he Co mpstamdad@sand procedures in the field of environmental protection
and occupational health and saf ety is provided in Chapter 12.
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ESIA PROCESS

Introduction

The ESIA process is a systematic approach to identifying, describing and evaluating the potential

environmental and social impacts of a Project, and formulating measures that will be implemented to
manage these impacts, for example, so that adverse impacts can be avoided or reduced to an acceptable

level and beneficial impacts can be enhanced.

To ensure a robust and comprehensive impact assessment, t he ESIA process is structured around a
series of progressive and iterative stages ( Figure 3.1 ). Stakeholders, the Project design/implementation
team and the ESIA team provide inputs to these stages. The focus of this chapter will be on the scoping

and i mpact assessment stagese antdudihes acCspedcityl iObtasetl udi es) 6

necessary data inputs to these two stages.
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ESIA scoping (S ection 3.2);
Baseline studies (Section 3.3);
Impact assessment (3.4);

Consideration of mitigation measures in the assessment process (Section 3.

Discipline specific criteria (Section 3.6) ;
Approach to cumulative impacts (Section 3.

7).
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3.2 Scoping

ESIA Scop ing results in the scope of the ESIA work being defined; using available information on the
Project location and design, known baseline situation/trends, results of early stakeholder engagement
and applicable legal requirements. This stage requires:

1 Projec t design data including alternative sites; design configurations and construction methods;

1 Initial baseline description including identification of potential environmental and social receptors,
and known trends in the status of receptors, that may be affec ted by the Project; and

1 Stakeholder engagement: views of stakeholders on the key impacts to be assessed. Stakeholder
engagement can also provide useful baseline information and help to identify receptors.

During this stage, also, the Project Area of Infl uence is identified, according to the IFC criteria included

in PS 1, which entails consideration of areas affected by a) direct and indirect impacts (inn terms of

indirect impacts, the focus is specifically on impacts affecting biodiversity and ecosystem services upon

which Affected Communitiesé |livelihoods are dependent), b)
developments caused by the Project that may occur later or at a different locations, c) associated

facilities and d) cumulative impacts arising from a Project and other existing, planned or reasonably

defined developments at the time ESIA process is conducted.

3.3 Baseline Studies

Baseline studies are undertaken, primarily at two key stages (scoping and impact assessment); however

as shown in Figure 1 they are a continuing input - almost throughout the entire ESIA Process. During

scoping work relavelvél lyaddliigme data are required to assist
Baseline data used for scoping forms the core of the baseline data used in the impact assessment.

However, it is likely that the detailed baseline data needed to predict and assess impacts are unavailable

at the scoping stage. Where gaps are identified between available baseline data, at the scoping stage,

and the da ta required for the ESIA, then additional surveys or studies are undertaken to collect the

needed data.

3.3.1 Identification of Receptors

Receptors are environmental and social components that may be affected, adversely or beneficially, by a
Project. Potential  receptors are identified, and their sensitivity determined in scoping work and baseline
studies. Four high -level categories of Project receptors can be identified:

1 Environmental (such as air quality, water bodies, landscapes, terrestrial soils, marine sed iments
and geology);

1 Biodiversity and ecosystem services (such as habitats, species and ecosystem services, for
example, flood protection provided by nearby wetlands); and

1  Social (such as residents of local communities, businesses, land and other resource users, cultural
heritage resources).

3.4 Impact Assessment

The actions undertaken to determine the significance (ofter
impacts is illustrated in Figure 3.2 and involves four key steps:

1 Prediction :Whatwillhappentot he status of specific receptors as a consequence of this Project
(primarily; what is the magnitude of the impact?);

1  Evaluation of significance : How significant is the impact? What is its relative significance when
compared to other impacts?
1 Mitigation :If there are impacts of concern (adverse), can anything be done to avoid, minimise,
or offset the impacts?  Or to enhance potential beneficial impacts?
1 Residual Impacts: After mitigation, are the impacts still of concern? If yes, the process needs to
berepeat ed at | east once before the 6final d determinati on
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3.4.1 Prediction

Impact prediction involves determining the magnitude or extent of a change or changes in the status of a

receptor or linked receptors resulting from a Pro

should be quantified. Impact prediction provides valuable information to determine the broader

characteristics of impacts.
3.4.1.1 Impac t Types and Characteristics

Impacts can be divided into types and, also, e

ject. To the extent possible these changes in status

xhibit a number of characteristics. The degree to which an

impact may be managed or modified by the mitigation measures is dependent upon the impact type and

its characteristics.  Table 3.1 provides definitions of key impact types.
Table 3.1: Impact Types
Term Definition

Direct Impact
the receiving environment.

An impact that results from a direct interaction between a Project activity and

Indirect Impact An impacts that follows on from the primary interactio

environment.

ns between the Project
and its environment as a result of subsequent interactions within the

Induced Impact
occur as a consequence of the Project.

An impact that results from other activities that occur or are encouraged to

Reversible impact

An impact that can be changed (reversed) such that the original status of a
receptor is restored to its condition prior to the impact occurring.

Cumulative Impact A 6combinedd i mpact which
arising from  a Project and one or more other Projects.

results from th

All of these impact types exhibit certain characteristics; they can be:

Adverse or beneficial;

Limited or extensive in scale (extent);

Long or short -term in duration;
Continuous or intermittent (frequency); and

= =4 -4 =

Reversible or irreversible.

3.4.2 Evaluation of significance

Impact significance needs to be assessed with and without mitigation measures in place (in both cases it
are |

is assumed that the O6design control sé
the application of mitigation measures
focus of management and monitoring activities during Project implementation.

and

n

p | asdadiowing A
s thus the
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Predict Evaluate Mitigate / Evaluate
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For some
Confirm the Engage with Engage with impacts the
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measures to help define and the Project need to be
already the impact and engineers to repeated

incorporated its significance develop

solutions

Figure 3.2:Impact Evaluation Framework Process
3.4.2.1 Assigning Impact Significance: Planned Events

For adverse impacts, significance is assigned, as presented below, based on determining impact

magnitude and receptor sensitivity. Beneficial impacts are identified, assess ed and evaluated, making use
of impact magnitude (as per the guidance below), but not receptor sensitivity. Instead, beneficial impacts

are described and evaluated on the basis of the available data, alignment with government

policies/targets, stakeholder inputs and professional expert judgement. Measures to enhance them will be
identified to try to maximise the expected benefits.

The first step is to determine impact magnitude.

The magnitude of an impact is a measure of the scale of a change from baseline conditions for a receptor.
This measure of change can be described by considering the following factors in combination:

1 Extent : Spatial extent (e.g. habitat impacted) or population extent (e.g. proportion of the
population/ community affected);

9 Duration : Period of time over which an impact will interact with a receptor;

Frequency : How often the impact will occur; and

1 Reversibility : Restoration of the pre  -impact status of a receptor

=

For each impact a decision needs to be made as to its extent, duration, f requency, and reversibility T on
the basis of the information provided in Table 3.2.

Table 3.2: Impact Magnitude Factors

Factors Elements ‘ Explanation
ImpactMagnitude
Extent Local Impacts on divisionaersonnel including contractors,

communities residing within SPZ; surface impacts in the ar
of infrastructure facilities, water bodies and sections of watg
flows within the boundaries of the administrative territorial
unit; the maximum depth of impaig determined by the deptt
of abstraction wells of the potable water supply system (up
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Factors Elements ‘ Explanation

120 m from surface);

Regional Impacts on personnel of the Company and other entities, Ig
communities; impact is present beyond the boundary of SP
the operatbnal sites and linear infrastructure; impact extend
to the depths below the potable water wells (i.e. more than
120 m from surface); impact affects regiotelel water
bodies and flows, nature conservation areas of regional
significance, or territoriesf@everal administrative territorial
units;

National Impacts that affect areas of several regions, i.e. at a nation
scale, water flows/bodies or nature conservation areas of
national significance;

Transboundary Impacts that affect receptors, beyorftetboundaries of the
country in which the project is located and producing
transboundary/ global effects (e.g. impacts of greenhouse (¢
emissions).

Duration Shortterm Impacts that are predicted to last only for a

limited period (e.g. during the period o f a certain
limited duration construction activity) but will

cease either on completion of the activity or

rapidly afterwards as a result of
mitigation/reinstatement measures and/or natural
recovery.

Mediumterm Impacts that are predicted to last for a moderate
period (up to two or three years on an average).
Examples include impacts during the period of
extended construction activities or impacts during
limited duration activities but which extend for a
moderate period after the completion of that

activ ity.

Longterm Impacts that are predicted to continue over an extended
period, (e.g. noise from operation of a development, impac
from operational discharges or emissions). These include
impacts that may be intermittent or repeated rather than
continuaus if they occur over an extended time period (e.g.
impacts resulting from annual maintenance activities).

Frequency Infrequent Impacts are predicted to be rare in nature over a certain
LISNA2R 04SS W5dzNI GA2yQ 062

Periodic Impacts are predicted tbe recurring over a certain period
0488 W5dNI GA2YyQ 62880

Constant Impacts are predicted to be permanent during a certain per
60aSS W5dz2NF GA2YQ 1620S0d

Reversibility Irreversible Impacts that cause a permanent change in the affected
receptor
Revergle Restoration of the prémpact status of a receptor as a result

mitigation/reinstatement measures and/or natural recovery
The time periods over which impacts may reverse link to th
RdzN} A2y 2@0SNJ 6KAOK |y AYL]
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Factors Elements Explanation

above

The next step is to determine the impact magnitude itself.

Table 3.3 provides generic criteria to be used to determine the impact magnitude. Taking the results
derived from the previous step a decision can be made on impact magnitude (negligible, low, moderate,
high). Discipline specific criteria have been devised and these are presented in Section 3.6.

Table 3.3: Impact magnitude
Impact Magnitude ‘ Criteria

Negligible No discernible impact. ~ Receptor chang e is essentially indistinguishable
from natural background variation.

Low Limited impacts which are:

Extent: local

Duration:  short term

Frequency: infrequent to periodic

Reversibility: reversible

Moderate Noticeable impacts which are:
Extent :regional

Duration : medium term
Frequency: periodic to constant

Reversibility  : reversible

High Prominent impacts which are:

Extent : national or transboundary
Duration :long term

Frequency : constant

Reversibility  : irreversible

Once the respective magnitudes of each impact have been allocated the next step is to determine

receptor sensitivity. Receptor sensitivity is based on two components: the degree to which a particular

receptor is resilient to a change and the value attributed to the receptor by stakeholder s or applicable
regulations/policies.

Receptor resilience takes into consideration not only activity - receptor - impact pathways, but also the
characteristics of a receptor that might make it more or less resilient to change. As such, a receptor can
beconsi dered as existing within a spectrum of o&évulnerabled t

Receptor value takes into consideration its importance as represented, for example, by its conservation
status, its socio -cultural importance and/or its economic value. Certain recepto rs are deemed to be of
greater importance than other receptors.

For each impact the receptor sensitivity has to be determined. Table 3.4 provides generic criteria to be
used when determining receptor sensitivity. Discipline specific criteria have been devi sed and these are
presented in Section 3.6.

The final step is to combine the impact magnitude and receptor sensitivity results to determine impact
significance. This is done by using an imp act significance matrix (Table 3.4 ), whereby impact significance
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is determined by finding the cell where the impact magnitude and sensitivity results intersect, for

example, an impact of low magnitude affecting a receptor of moderate sensitivity is an impact of

low/moderate significance (the actual significance determin ation - low or moderate - in this case can be
made by the ESIA team) or an impact of high magnitude affecting a receptor of moderate sensitivity

results in an impact of high significance.

Table 3.5 provides an account of the key features (definitions) of each of the impact significance
classifications (form Not Significant to High); specifically linking them to need for mitigation measures.

Table 3.4: Impact Significance Matrix

Receptor Sensitivity

Negligi ble Moderate

Negligible Not significant Not significant Not significant Low’

Not significant/

Not significant Low Low/Moderate ¢ Moderate

Moderate

Moderate Not significant Low/Moderate

High Low Moderate

Impact Magnitude

Table 3.5: Impact Significance Definitions

value of a receptor, and may have broader systemic consequences (e
ecosystem or social well -being). These impacts are a priority for mitigation
in order to avoid or reduce the significance of the impact.

|l mpacts with a fAHigho significance are

g.

in lasting changes to bas eline conditions, which may cause hardship to or
degradation of a receptor, although the overall function and value of a
receptor is not disrupted. These impacts are a priority for mitigation in order

to avoid or reduce the significance of the impact.

Moderate

|l mpacts with a fAModerateo significance ¢

should be avoided or mitigated where practicable.

|l mpacts with a fiLowo significance are e
baseline conditions, beyond natural variation, but are not expected to cause

Low hardship, degradation, or impair the function and value of receptor.
However, these impacts warrant t he attention of decision -makers, and

Not Significant. Any impacts are expected to be indistinguishable from the

Not Significant baseline or within the natural level of variation. These impacts do not
req uire mitigation and are not a concern of the decision -making process.
7 Allows technical discipline author to decide if impact significa nce is Not Significant or Low

8 Allows technical discipline author to decide if impact significance is Low or Moderate
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This method is applied twice: to both pre - and post -mitigation scenarios for all impacts identified. In
general, residual i mpacts classed as @ Nonhot®nsigletedfobecohnt 6 or f
concern for the Project  °. For adverse impacts of AModeratedo and fAHiIighbo

is undertaken to further investigate opportunities for mitigation, according to the hierarchy above. Where

the significance ¢ annot be further reduced, an explanation is provided of why further reduction is not

practicable. Monitoring may be required to confirm the measures used to mitigate adverse impacts are

working properly and that the impact is not worse than predicted. Moni toring requirements are presented
in the Environmental and Social Management Plan (ESMP) and Commitment Register.

3.4.2.2  Assigning Impact Significance: Unplanned Events

For unplanned events it is hecessary to add the likelihood of an event occur ring to the method  ology.
Table 3.6 provides definitions for the likelihood categories that need to be applied to all events.

Table 3.6: Likelihood categories for unplanned events

Likelihood Definition

Certain Events that will occur during normal operating conditions (i.e., they are
inevitable).
Possible Events that are  likely to occur at some time during normal operating conditions.
Unlikely Events that are  unlikely but may occur at some time during normal operating
condit ions.
Improbable Events that are  extremely unlikely to occur during normal operating conditions

Unplanned events will often result in a very High impact significance, even with mitigation/remedial

measures in place e.g. major oil spills. In such cases , hot only must measures be in place to manage an

unplanned event, but the probability must be minimised to levels seen to represent good industry

practice. In this table, unplanned events with a High residual impact significance would need to be

categorised as Ol mprobabl ebd. I'n many cases quantified risks as:
probability of an event and this should be compared with industry good practice. Where quantification is

possible, the likelihood criteria should include quanti fied probabilities i.e. Improbable equates to less than

a 1x10 - event.
3.5 Impact Mitigation

As part of the ESIA process, when adverse impacts are identified (which cannot be managed via design

controls), mitigation measures are developed (including avoiding, management and monitoring actions).
The process of identifying design controls and mitigation measures must follow the sequence of the
mitigation hierarchy (  Figure3.3 ) , as specified in IFCé6bs PS 1, which is wic¢

approach to managing impacts.

First, efforts are made to avoid or prevent, then minimise or reduce adverse impacts. Through the

application of design controls. Subsequently, these fidesi gt
6design control sd psuressobendppliedgheotigh theneffattzveamanagement of project -

related activities during construction, operation and decommissioning. Any remaining significant residual

impacts are then addressed via consideration of mitigation measures such as offsetting and
compensation.

9 A more stringent approach may applied for the assessment of ecological receptors of high sensitivity, such as critical habita t, or spec ies
classified as having vulnerable or above conservation status. In this case, residual impact significance of Low and above is very likely to be a

concern to the further development of the Project.

RAMBGLL



3.6
3.6.1

ESIA Process 3-10
™
Make changes so that the impact is
avoided altogether.
/
I
~
Minimi Apply measures to reduce the size
S€ of the impact.
J
|
Take action to repair and/or restore
the affected environment.
Figure 3.3: Mitigation Hierarchy
Discipline specific criteria
Significance of impact 1 air emissions
Table 3.7: Criteria to define signifi cance of air quality impacts
Low
Air quality
Trivial contribution Pollutants concentrations Pollutants concentrations Regular exceedance (including
(<1%/non - (including background (including background background concentrations) of air
measurable) to concentrations) at nearest concentrations) at quality MPC at nearest sensitive
background sensitive receptor well nearest receptor receptor.
concentrations within (<50%) the approaching but within

predicted at locations
outside of the
boundary of the
Project
assets/facilities 1°

threshold limit value  s.

Pollutants concentrations
(including background
concentrations)  at offsite
locations (i.e. outside of
the Project facility/asset
boundaries) without
sensitive receptors
approaching but within (50

- 100%) the threshold
limit value s.
Air quality impacts do not

result in the sanitary
protection zone (SPZ)
extending beyond the

(50 i 100%) the
threshold limit value  s.
Pollutants concentrations
(including background
concentrations) at offsite
locations without
sensitive receptors
marginally above
(<110%) the  threshold
limit value s.

SPZ for air quality
purposes extends beyond
Project facility/asset
boundaries, but does not

SPZ for air quality purposes
encompasses sensitive receptors
and levels at the receptors with

the SPZ may exceed the MPC on a
regular basis.

% The boundaries of the Project assets/facilities are de

fined

n the Chapter 4

(6Project

Descriptiond)

of

the
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Low Moderate

Project facility/asset encompass any sensitive
boundaries. receptors.

3.6.2 Significance of im

pact i soils

Table 3.8: Criteria to define significance  of impacts on soils

Receptor Sensitivity
Sensitivity

High

- Soil
‘ Description

Highly vulnerable to physical disturbance, structurally prone to compaction or
erosion, and taking >10 years to recover.  Highly leachable and amenable to
contamination.

The soil provides a substrate that has the physical qualities and/or degree of

productivity to support the development of important (in terms of nature

conservation or concentration of biomass) and/ or indige nous species of flora and
fauna.

The soil is intrinsically linked to the hydrological cycle; water is fundamental to its
structure; and the soil plays a key ecosystem role in water regulation.

Moderate

Vulnerable to physical disturbance but able to reco ver by mitigation measures
within a period of 10 years. Moderately leachable.

The soil provides a substrate that has the physical qualities and degree of
productivity to support the development of species of flora and fauna in some
abundance and levels of  diversity.

The soil has some capacity for water retention and regulation and plays some role
in the hydrological cycle in terms of a degree of water regulation and as a substrate
for channelling run - off.

Low

Resilient to physical disturbance and/or imper meable to contamination.

The soil constitutes no particular favourable substrate for the development of floral
habitats, invertebrates and other fauna.

The soil plays little or no role in the hydrological cycle or regulation of water.

Negligible

This cat egory is considered not applicable to soil quality.

Soil Event Magnitude

Magnitude Description

High

The potential for soil quality and/or physical structure to be permanently impacted.

The area affected by the activity is predicted to be large (>10 ha)

Moderate

The impact on soil quality and condition may recover through natural processes and
the impact will be medium term (several years).

The area affected by the activity is predicted to be a medium extent (>1 ha and <
10 ha)

Low

The impact on soil quality and condition is predicted to recover rapidly through
natural processes and the duration of impact is short (limited to the Construction
Phase).

The area affected by the activity is predicted to be a minor extent (<1 ha)

Negligible

No c hanges distinguishable from natural variability.
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3.6.3 Significance of impacts on groundwater

Table 3.9: Receptor Sensitivity T Groundwater

Sensitivity Description

High Productive strata of high conductance and good chemical quality with significant
resource availability, or being within source (sanitary) | or Il of a drinking water
supply source protection zone.

Presence of a groundwater dependent ecosystem of national and international
importance within 1 km of the Project Area.

The water resource is highly vulnerable to leaching and transportation of
contaminants.

Moderate Productive strata of medium conductance with limited resource availability and good
chemical quality, or being within source (sanitary) IlI of a drinking water supply
source protection zone.

Presence of a groundwater dependent ecosystem of national and international
importance within >1 km of the Project Area.
The water resource is vulnerable to leaching and transportation of contaminants.

Low Unproductive strata of low conductance with low resource availability and good
quality.
No designated groundwater fed ecosystems within 1 km of the Project Area
The water resource has low vulnerability to contamination.

Negligible Agquifer with neglig  ible vulnerability and resource availability.

Table 3.10: Impact Magnitude - Groundwater

Magnitude Description

High

There is a potential for water quality and/or quantity to be permanently impacted.

There is a complete loss of integrity of a groundwater body or utilisation by
receptors.

Moderate

Water quality and condition is likely to recover through natural processes and the
impact is predicted to be medium -term (several years).

Thereisalossini ntegrity of a groundwater body or a loss of part of the
groundwater body.

Low

Water quality and condition is predicted to recover rapidly through natural processes
and the duration of impact is short (limited to the Construction Phase).

There is ate mporary impact on receptor.

Negligible

Results in an impact on receptor but of insufficient magnitude to affect its use
and/or integrity
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3.6.4 Significance of impacts on surface water resources

Table 3.11 : Receptor Sensitivity - Surface Water

Sensitivity Description

High A water resource making up a vital component of a protected habitat or
assemblage of species, which may have designated conservation status at an
international and national scale

The wa ter resource supports important (e.g. protected and/or large populations) of
flora and fauna.

The water resource is highly important and relied upon locally or is important at a
regional or transboundary level for providing services.

Moderate The wat er resource supports populations of flora and fauna.

The water resource has a local importance in terms of providing services, but there
is ample capacity and/or adequate opportunity for alternative sources.

Low The water resource has limited or no ro le in supporting flora and fauna.

The water resource has little or no role in terms of providing services for the local

community.
Negligible This category is considered non  -applicable to surface water.
Table 3.12: Impact Magnitude - Surface Water
Magnitude Description
High The potential for natural recovery of water quality, quantity and/or physical

disturbance through natural processes is limited and the impact is predicted to be
long term (severaly  ears).

Predicted to affect an entire watercourse downstream of the landfall section

Moderate Water quality, quantity and the condition of the watercourse is likely to recover
through natural processes and the impact is predicted to be medium term (a ye ar).

Predicted to affect multiple or elongated stretches of a watercourse.

Low Water quality, quantity and condition is predicted to recover rapidly through natural
processes and the duration of impact is short (limited to the Construction Phase).

Predicted to affect a limited stretch of a watercourse.

Negligible No changes distinguishable from natural variability.

Predicted to affect a single pool of a watercourse.
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3.6.5 Significance of landscape and visual impacts

Table 3.13: Receptor Sensitivity i Landscape Character

Sensitivity Description

High Landscape of distinctive components and characteristics, or a relatively undisturbed,

pristine landscape, where changes or disruptions to the existing lan dscape would be
noticeable and difficult to mitigate or restore; a small change is likely to be prominent

or even dominant; a change to the landscape could alter the classification and

integrity of the landscape character or quality and its perceived value relative to the
scale and openness.

Moderate Landscape of relatively widespread, featureless, common components and
characteristics, able to tolerate some changes or modifications without altering the
classification of landscape character or quality. La ndscape lacking in structural
landform would also be considered of medium sensitivity.

Low Landscape of relatively indiscernible components and characteristics, the nature of

which is likely to be tolerant of substantial change, where modifications are un likely to
alter its character or quality classification. Landscape of poor condition, and low

perceived value relative to their scale and form. Where a landscape holds a high

potential for mitigation it would also be considered to be of low sensitivity.

N egligible N/A T itis not considered appropriate to include this category since no landscape is
considered so unimportant that it may safely be disregarded.

Table 3.14 : Impact Magnitude i Landscape Character
Magnitude Description
High Ranging from a limited change in landscape and seascape characteristics over an
extensive geographical area, to an intensive or pronounced change over a more
limited area; impact is more likely to be high if change is long -term or permanent.
Moderate Moderate change in a localised area (e.g. limited woodland clearance without

compromising the overall integrity of the wider woodland area); could include high
impact change of a short  -term or temporary nature.

Low Minor change in  scale and geographical extent (e.g. loss of small areas of
vegetation or indirect impact resulting from intervisibility with development in
adjoining character type); impact is more likely to be low if change is short -term or
temporary.

Negligible Virtua Ily imperceptible change to the baseline context.

Table 3.15 : Receptor Sensitivity T Visual Amenity

SE0Y 1% Description

High Receptors with a key interest and expectation of enjoying the view (e.g. res idential

receptors, tourists or people engaged in outdoor recreation whose attention is
focused on the landscape) and/or a greatly valued existing view (e.g. a designated
landscape, unspoilt countryside, recognised viewpoint or conservation area).

Moderat e Receptors at locations where the view is valued but not fundamental to the location
or activity (e.g. people engaged in outdoor recreation that does not focus on an
appreciation of the landscape). Visual receptors are less sensitive to changes to
their v iew if the quality, condition and extent of the existing view is unexceptional
(e.g. some high density suburban townscapes).
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Sensitivity Description
Low Receptors engaged in activities that either distract from the view or require
concentration on the foreground, resulting in a minimal interest or appreciation of

the view (e.g. people at work or motorists travelling through the area with the sole
purpose of getting from one place to another and not for the specific enjoyment of

the scenery). Receptors might very well appreciate t he view if they chose to, but
visual amenity is not the principal reason for them to be present. Visual receptors

are less sensitive to changes to their view if the quality of the existing view is poor

(e.g. industrial areas or derelict land).

Negligible N/A T itis not considered appropriate to include this category since no visual
receptor is considered so unimportant that it may safely be disregarded.

Table 3.16 : Impact Magnitude T Visual Amenity

Magnitu de Description

High Extensive change to existing view, loss of key characteristic features; introduction
of anomalous and highly prominent or dominant new elements.
Impact is more likely to be high if change is long -term or permanent.

Moderate Notable ¢ hange to existing view (e.g. partial loss of key characteristic features);
introduction of prominent, but essentially localised new features or elements;
could include high impact change of a short -term or temporary nature.

Low Minor change to existing vi  ew (e.qg. limited loss of characteristic features), changes
are evident, but not especially prominent and are generally localised impact is
more likely to be low if change is short -term or temporary.

Negligible Barely perceptible change to existing view an d/or very brief exposure to view.

3.6.6 Significance of impacts on biodiversity

Table 3.17 :Receptor Sensitivity 1 Habitats

Sensitivity and Value Description

High An area which has designated conservation statu s categories la to IV
under the IUCN Classification.

Sites designated as Specially Protected Natural Areas (SPNAS).

Moderate A site or habitat that has designated conservation status at a National
scale.
Undesignated habitats which are unmodified by hum an activity and

comprise native species forming assemblages consistent with the
prevailing environmental conditions (Natural habitats according to IFC
PS6)

Low Habitats occurring outside of any designation which are subject to active
management or altera tion through human activity, but with an
assemblage of species which is predominantly native in origin (Modified
Habitats according to IFC PS6).

Negligible Habitats which are either appreciably degraded/disturbed by human
activity or have high proportion s of invasive/non -native species (Modified
Habitats according to IFC PS6).
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Table 3.18 : Receptor Sensitivity i Species

Sensitivity and Value Description

High A species assessed as Endangered or Critically Endangered either at an
international or national level.

Moderate A species assessed as Vulnerable either at an international or national
level. A species assessed as Vulnerable or Endangered at a regional
level
Low A species assessedenatddd Nenatre rTnhartei aotn a | |

A species assessed as rare at a National or Regional level.

Negligible Non- red list species

Table 3.19: Impact Magnitude i Habitats

Magnitude Description

High The impact has the p otential to adversely affect the integrity of an area/region, by

substantially changing in the long term its ecological features, structures and
functions, across its whole area, that enable it to sustain the habitat, complex of

habitats and/or population levels of species that makes it important.
Moderate The areal/regionédés integrity is predicted to
but the project is |likely to affect s ome, i

structures and functions in the short or medium term. The area/region may be able to
recover through natural regeneration and restoration.

Low Neither of the above applies, but some minor impacts of limited extent, or to some
elements of the area, are evident but easy to recover through natural regeneration.

Negligible Indiscernible from natural variability.

Table 3.20: Impact Magnitude i Species

High Impact on a species that affects an entire population to cause a decline in abundance

and/or change in distribution beyond which natural recruitment (reproduction,
immigration from unaffected areas) would not return that population or species, or

any population or species dependent upon it, to its former level w ithin several
generations 11, or when there is no possibility of recovery.

Moderate Impact affects a portion of a population and may bring about a change in abundance
and/or a reduction in the distribution over one or more generations*, but does not
threat en the long -term integrity of that population or any population dependent on it.
The size and cumulative character of the consequence is also important. A moderate
magnitude impact multiplied over a wide area would be regarded as a high magnitude
impact.

Low A low magnitude impact on a species affects a specific group of localized individuals
within a population over a short time period (one generation or less), but does not
affect other tropic levels or the population itself.

Negligible Indiscernible f rom natural variability.

1 These are generations of the animal/plant species under consideration not human generations

RAMBGLL



3.6.7

3.6.8

ESIA Process

Significance of impact

Table 3.21: ) riteria to define the

T noise and vibration

significance

of noise impacts

Negligible

Low

Moderate

Noise

Noise levels remain at
or close to ambient
levels that are
imperceptible to
receptors.

Noise level increases
detectable but remain below

the threshold limit value s.

Increase at sensitive
receptors <5dB above
ambien t background levels.

Little or no adverse effect on

Noise levels at sensitive
receptors occasionally
exceed the threshold limit
value sduring except ional
events.

Increase in noise levels at
sensitive receptors 6 to

Noise levels at sensitive
receptors repeatedly or
continuous exceed the
threshold limit value  s.
Increase in noise levels at
sensitive receptors 11 to
15dB above background.

sensitive receptors
anticipated.

fauna.

10dB above background.

Moderate impacts to

High impacts to fauna.

Significance of impact

The criteria to define the

Table 3.22: Criteria to define the

T waste

significance

significance of waste impacts are defined in the

of waste impacts

Negligible

Low

Moderate

No hazardous
waste (Class | to
IIl) and very
limited non -
hazardous (Class
IV to V) generated.

Approved dispos al
facilities available
for all wastes.

No impact on long
term capacity of
third party waste
disposal/treatment
facilities.

Limited hazardous
waste (Class | to llI)
and moderate volumes
of non -hazardous
(Class IV to V)
generated.

Approved
disposal/treatme nt
facilities available for
all wastes.

No significant impact
on long term capacity
of third party waste
disposal/treatment
facilities.

Moderate volumes
(requiring small  -scale
dedicated storage,
transport and/or disposal
facilities) of hazardous
waste (Cl ass | to Ill) and
significant volumes
(requiring large  -scale
dedicated storage,
transport and/or disposal
facilities) of non -
hazardous (Class IV to V)
generated.

Approved
disposal/treatment
facilities available for all
wastes.

Moderate impact on long
term capacity of third
party waste
disposal/treatment
facilities.

Table 3.9 bel ow.

Significant volumes of hazardous
waste (Class | to Ill) and
significant volumes of non -
hazardous (Class IV to V)
generated.

Approved disposal/treatment
facilities available for most wastes
that g enerally meet the RF legal
standards but minor deficiencies.

Long term disposal/treatment
options not available for small
volumes of hazardous waste
(Class | to IlI).

Significant impact on long term

capacity of third party waste
disposal/treatment faciliti es.
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Significance of impact

- social

Table 3.23: Criteria to define the significance  of social impacts
Negligible Low Moderate
Direct | mpacts on Communitiesd Health,

Safety

and Security

Marginal, rea dily
reversible changes or
imperceptible changes
in the current health,
safety and security
status of local
communities.

Number of affected
persons: very limited.

Duration: very short -
term.

Minor and readily
reversible changes in
the current health,
safe ty and security
status of local
communities.

Number of affected
persons: limited.

Duration: short -term.

Noticeable and reversible
changes in the current
health, safety and security
status of local
communities.

Number of affected
persons: moderate.

Durati on: medium -term.

Substantial changes in the
current health, safety and
security status of local
communities. Reversibility of
the changes depends on
application of a range of
technical, organisational,
financial and other

measures.

Single case of serious injury.
Number of affected persons:
high.

Duration: long -term.

Impacts on socio
infrastructure)

- economic resources (economic activities, governance practices and social

No effect on social
resources of critical 12
importance or primary
livelihood assets of  local
communities (including
indigenous

communities).

Number of affected

users of socio -economic
resources: very limited.

Duration: short  -term.

No effect on socio -
economic resources of
critical importance,

non -replicable heritage
(tangible and

intangible ), or primary
livelihood assets of
communities (including
indigenous
communities).

Number of affected
users of socio -economic

resources: limited.

Duration: short -term.

Potential effect on a limited
range of valuable socio -
economic resources or
livelihood assets of
communities (including
indigenous communities)
that are not of primary
importance to
community/individual
subsistence.

Core assets and resources
of the local communities
may be partially affected
but this does not lead to
overall deteriorationo  fthe
main livelihood and its
viability.

Number of affected users of
S0OCi0 -economic resources:
moderate.

Duration: medium  -term.

Socio -economic resources of
critical importance, or
primary livelihood assets of
communities (including
indigenous communities) are
affected on the local,

regional and national levels.
Core assets and resources of
the local communities are
affected leading to

irreversible disruption/
deterioration of the main
livelihood.

Number of affected users of
s0cio -economic resources:
high.

Duration: long -term.

Impacts on cultural resources

No effect on cultural
resources of critical
importance, non -
replicable heritage
(tangible and

No effect on cultural
resources of critical
importance, non -
replicable heritage
(tangible and

Potential effect on a limited
range of valuable cultural
resources of local
communities (including
indigenous communities)

Cultural resources of critical
importance, non -replicable
heritage (tangible and
intangible) of communities

(including indigenous

2 The critically of resources is determined based on a combination of existing designations, expert ju

appropriate.

dgment and stakeholder engagement as
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Negligible

Low

Moderate

intangible) of local
communities, including
indigenous
communities.

Number of affected
users of cultural
resources: very limited.

Duration: short  -term (.

intangible) of local
communities, including
indigenous
communities.

Number of affected
users of cultural
resources : limited.

Duration: short  -term.

that are not of primary
importance to

communities.

Number of affected users of
cultural resources:
moderate.

Duration: medium  -term.

communities) are affected on
the local and regional levels.
Cultural resources of critical
importance, non -replicable
heritage (tangible and
intangible) of various
communities (including
indigenous communities) are
affected, including on the
local, regional and
national/international levels.

The key resources and
livelihoods of the indigenous
pop ulation are affected,
leading to an irreversible loss
/ depletion of the main
sources of income.

Number of affected users of
cultural resources: high.

Duration: long -term.

Physical Displacement

No physical
displacement entailed

No physical

displacement entailed,
apart from short -
term/readily reversible
(regular) movement of
population employed by
the Project as related to
the rotation -based work

Short -term and reversible
physical displacement of
minimal extent (up to 10
households), without an
effect on their traditional
lifestyle and associated
activities.

Permanent physical
relocation (regardless of the
number of households
affected), resulting in the
change of their traditional
lifestyle and activities.
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Cumulative impacts
Definition and Applicable Guidelines

CIA is one of the requirements set for a comprehensive ESIA. The relevant IFC Performance Standards
are used as the main guideline for this purpose, including the following definition:

Cumulative impacts that result from the incremental impact , 0N areas or resources used or directly
impacted by the project, from other existing, planned or reasonably defined developments at the time
the risks and impacts identification process is conducted.

IFC Guidance Notes: Performance Standards on Environmen tal and Social Sustainability, 2012

Recommendations relating to interpretation of CIA are provided in Guidance Note 1 to the IFC
Performance Standards. Relevant text from this guidance has been summarized below again with
emphasis added using bold text.

ar e

GN3 7. é.. Mul ti ple environmental and soci al i mpacts from ex
incremental impacts resulting from proposed and/or anticipated future projects may result in significant

cumulative impacts that would not be expected in the case of a stand -alone project or business activity.

GN38. ¢ In those situations, where cumul ative i mpacts

in the region and the impacts from the client d6dysmalln op

amount of the cumulative total, a regional or sectoral assessment may be more appropriate than a CIA.
[It should be noted that normally this is carried out by regional authorities as a strategic regional
assessment].

GN40. At a practical level, the critical element of such an assessment is to determine how large an area
around the project should be assessed, what an appropriate period of time is, and how to practically

assess the complex interactions among different projects occurring at differen t times. Because a CIA
transcends a single project development, the resulting potential management or mitigation measures

typically require participation from a larger and more diverse number of stakeholders in order to be

coordinated and implemented. Furt hermore, the active participation of government authorities is typically
required to assess the incremental contribution of each project to the cumulative impacts, monitor and

enforce the implementation of the mitigation measures corresponding to each proj ect, identify the
additional mitigation measures required, and coordinate, ensure and document their implementation.

GN4 1. Paragraph 8 of Performance Standard 1 requires
process é.. i dent i f i elativeampdcts dsnduetheispamedadevelapment of the project

and other project -related developments, any existing project or condition whose impacts may be

exacerbated by the project, and other developments of the same type that are realistically defined at the

time of the risks and impacts identification process. Impacts from unplanned but predictable
developments caused by the project that may occur later or at a different location should also be
identified and assessed.

The assessment should be commen surate with the incremental contribution, source, extent, and severity
of the cumulative impacts anticipated, and be limited to only those impacts generally recognized as

important on the basis of scientific concerns and/or concerns from Affected Communiti es. Potential
impacts that would occur without the project or independently of the project should not be considered.

é the client should ensure that its assessment deter mi
is contributing to the cumulative e ffects.

GN42. é In terms of anticipated future projects, prior
stemming from the project being considered for financing, such as further planned developments

associated with the project and other future de velopments of the same type in the project's Aol that are

realistically defined at the time of the assessment (this may include any combination of developments
which are either proposed, licensed or for which permits exist).

GN43. Where appropriate, the client should use commercially reasonable efforts to engage relevant
government authorities, other developers, Affected Communities, and, where appropriate, other relevant
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stakeholders, in the assessment, design, and implementation of coordinated mitigatio n measure to
manage the potenti al cumul ative impacts resulting from mult

3.7.1.2 Good Practice Handbook on Cumulative Impact Assessment and Management Guidance for the Private Sector
in Emerging Markets (August 2013)

IFC pu blished in August 2013 the Good Practice Handbook (GPH) on Cumulative Impact Assessment and
Management. This document is a supplement to the IFC Performance Standards and Guidance Notes and
provides recommendations relating to practical assessment of cumul ative impacts recognizing some of
the uncertainties and constraints faced by private sector proponents. It also introduces the concept of

valued environmental and social components (VECSs) in the assessment of cumulative impacts.

The approach outlined int  he Handbook comprises six steps consistent with IFC PS 1 and associated
guidance note and is broadly applied in the methodology and approach presented in Section 13.4.

3.7.1.3  Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Inter actions, EU (1999)

Recommendations related to CIA are also provided in the EU commissioned document entitled 'Guidelines
for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions' (1999) applied
extensively by European companies in the EIA process as a primary source of practical guidance.

Although a relatively old document, it advocates an approach that is consistent with more recent IFC
guidance described above, including the following:

1  Gathering of project information,

1 A scopin g phase (temporal and spatial scope),

1  Scoping, to identify important issues for further assessment,

1 Collection of baseline data, potentially over a wider geographic area than for the Project alone,

1 Assessment of cumulative impacts (outlining a range of ass essment tools and techniques) with

consideration given to the carrying capacity of the receiving environment.

Recognizing that temporal boundaries need to be determined on a project -by - project basis, and that this
is dependent upon the availability and qua lity of information, the Guidance states that 6l n setting the
future time boundary it is suggested that in general, beyond 5 years there is too much uncertainty
associated with most development proposals. It is therefore recommended that in the majority of cases
the |Iimit does not exceed 5 years into the future.o

3.7.2 Approach to CIA

The approach towards the assessment of cumulative impacts has evolved over recent decades as new
guidance has been made available. The approach is therefore based primarily on the 2 012 IFC
Performance Standards and supplemented by the recommendations provided in the IFC GPH.

The GPH recognizes that where impacts are likely to arise from multiple projects at a regional level, or

where there is uncertainty over potential impacts due to the longer -term timeframes involved, it would
be more appropriate for a CIA to be undertaken by the relevant authorities. In recognition of the

constraints often faced by private sector organizations when assessing cumulative impacts, the GPH

introduces t he concept of a simpler Rapid Cumulative Impacts Assessment (RCIA) based on a desktop
review of readily available information.

For the purpose of this ESIA, the CIA will draw from the following information:

1 Data and information received during the site vis it in November 2017,

1 Detailed primary baseline data gathered in the process of environmental engineering surveys and
enabling a rather detailed characterization of the Project Area of Influence,

1 Archives and literature data and information from other publi cly available sources and used for
characterization of a more extensive range of the territory, i.e. at a regional level, outside the
Project Area of influence.
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Further detail regarding the manner in which the two tiers of information will be applied is d iscussed
below in the section dealing with the CIA methodology.

3.7.3 CIA Methodology

The CIA methodology is based on the guidances described previously and in particular follows the six step
approach outlined in the GPH and includes the following six steps.

Step 1. Scoping Phase | T VECs, Spatial and Temporal Boundaries

The first stage of the CIA is aimed at identifying potential VECs and defining the spatial and temporal
boundaries .

VECs

VECs are those receptors that are considered to be important when assessi ng the risks posed from
cumulative impacts. VECs have been identified throughout the pre -ESIA process, including through

consultations undertaken with stakeholders (e.g. see Chapter 7) and reviews and assessments
undertaken as part of the pre -ESIA (see Cha pters 5, 6, 8 and 9).

Consistent with the above  -mentioned guidance, the assessment is limited to impacts generally

recognized as important on the basis of scientific concerns and concerns from Affected Communities and
excludes any potential impacts that wo uld occur without the Project or independently of the Project. In
addition, only those environmental and social receptors on which the Project itself is assessed to have
potentially significant effects (see Chapters 8 and 9) are included in the CIA. In pr actical terms, this
means that:

1 Ifthe impact of the Project on a receptor has been assessed Negligible then it is not considered
as a VEC in the CIA (i.e. scoped out in all cases);

1 Receptors on which the assessed Project impact is Low are considered on a case-by-case basis
forinclusion as a VEC in  the CIA.

Spatial Boundaries

The Project Aol defined in Chapter 4 in accordance with the
with due consideration of potential cumulative impacts 13 The pre -defined Aol inclu des:

1 Project Area (areas directly affected by the Project include those affected by direct physical
impacts from the Project or associated auxiliary facilities located within the Project boundaries),
1 Areas adjacent to the Project Area where the Project fa  cilities will have indirect impacts.

The CIA also considers a larger spatial area outside of the Project Aol. The precise spatial boundaries are
defined on the basis of the geographic range of specific VECs as well as the spatial distribution of other
thir d- party activities or influences that might impact the VECs.

Temporal Boundaries

Consistent with the EU guidance 14 consideration is normally given to existing projects or those expected
to be initiated within a period of 5 years from the data of the CIA co mpletion, with an exception of
development projects that may be initiated after 5 years, but for which reliable information and certainty

is available. The temporal boundary is therefore defined based on the availability and quality of

information about ex  isting and reasonably foreseeable projects or projects with a conceptual plan.

The overall Phase | scoping is undertaken through consideration of the VECs, spatial and temporal
boundaries and also the Phase Il scoping, in a systematic manner, taking the as sessed Project impacts to

4 In the "Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions" (1999),
it is indicated that normally most of project proposals are associated with too many un certainties outside of a period of 5 years. Itis
recommended, therefore, to assume a time limit of maximum 5 years.
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each social and environmental receptor identified in Chapters 8 and 9, and taking into account the
following aspects:

1. All the different types of Project impacts on those receptors and the assessed significance
of the residual Proj ect impact;

2. Spatial extent of a receptor in this particular region;

3. Consideration of how the spatial extent of the receptor may overlap with the influence of
other industrial activities identified through the Phase Il Scoping process;

4, Consideration of the  relative temporal boundaries of the different stressors (e.g. whether
or not such stressors are concurrent, consecutive etc.) and the duration of such impacts;

5. Other non -industrial influences that may affect a receptor (within the determined spatial
and t emporal boundaries).

The above aspects are determined, and the potentially affected receptors identified in the CIA process are
taken into consideration for the above factors, which are then considered as VECs.

Step 2. Scoping Phase I I Other Activities and Environmental Drivers

This part of the scoping exercise identifies historical, existing and planned activities and the presence of
natural influences and stressors that have the potential to affect the VECs identified in Step 1 that will
require furthe r assessment within the CIA.

Natural influences and stressors that are unrelated to the Project activities are also considered, for

example, the potential impact of climate change in terms of the climatic extremes and impacts on

permafrost, migratory and p redatory animals. Given the inherent uncertainty and variability associated

with climate change projections, these factors are only considered in terms of a high -level and qualitative
assessment.

Step 3. Baseline Conditions

Baseline data for the Project Ao | is based on detailed studies and survey works undertaken by the Project
and as described in Chapters 5 and 6. These Project - specific studies are supplemented by readily
available information at the regional scale beyond the Project Aol.

Step 4. Assessm  ent of Cumulative Impacts

The Project CIA has adopted a VEC centric approach, i.e. VECs and their resilience have been identified /
determined then the impacts from various activities on these VECs were assessed.

The assessment presented in this Chapter co nsiders only the residual impacts associated with the Project,
i.e. the impacts that will persist after implementation of the planned mitigation measures. The VECs,

potentially affected according to the assessment to an insignificant degree, should not ne cessarily be
included in the cumulati  ve impact assessment (Table 3.24 ).

Table 3.24: Criteria for including valued environmental and social components

Residual impact

Insignificant Low Moderate High

Considered for assessing the

Not included in CIA . o
potential cumulative impact

Included in CIA Included in CIA

Predicted future conditions for VECs are analyzed taking into consideration all impact factors, including
the contribution oft  his Project to the overall cumulative impacts.

Due to the inherent uncertainties in the nature of cumulative impacts, the CIA has by necessity been
performed in a qualitative manner, but nevertheless provides useful context for determining the
significanc e of the Project's contribution to the overall impacts.
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Step 5. Significance of Cumulative impacts

The methodology described in Section 3.4 was developed primarily for assessing Project -specific impacts,
although can be broadly applied to cumulative impact S.

Step 6. Management of Cumulative Impacts

Many of the mitigation measures defined during the assessment of Project impacts will also be applicable
to the mitigation of cumulative impacts. However, it is also recognized that the cumulative impact

assess ment may generate additional mitigation measures and strategic or long -term actions, for
example, the need to share findings of assessments and cooperate with third parties such as future
developers and Irkutsk region authorities or local government bodies

Consistent with the approach taken elsewhere in the ESIA and described in Section 3.4, the mitigation
hierarchy, which broadly requires that consideration be given to avoidance, minimization, mitigation and
offsetting in that order of preference, has be en applied.
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PROJECT DESCRIPTION

The Project Area

The proposed Project area is located in Zavodskoy District of Minsk, on the left bank of River Svisloch
(Figure 4.1). The district occupies the area of 5.8 thousand ha and its population is 237.5 thousand
Details of the district location are provided in section 1.2.

Districts of Minsk region:

1 - Myadzyel district

2 - Vileyka district

3 - Lahoysk district

4 - Barysaw district

5 - Krupki district

6 - Maladzyechna district
7 - Minsk district

8 - Smalylavichi district
9 - Chervyen district

10 - Beryazino district

11 - Valozhyn district

12 - Stowbtsy district

13 - Dzyarzhynsk district
14 - Uzda district

15 - Pukhavichy district
16 - Nesvizh district

17 - Kapy! district

18 - Slutsk district

19 - Staryya Darohi district
20 - Kletsk district

21 - Salihorsk district

22 - Lyuban district

Vitebsk
Region

Republic
of Belarus

Minsk City

Mogilev

Grodno Region

Region

Bretst
Region

Gomel
Region

——

Sovetsky

Minsk District

Tsentralny Pervomaysk
District District YERY LEGEND

Area of investigation

Frunzensky

: State border of the Republic of Belarus
District Partizansky P
District

Regional borders of the Republic of Belarus

Regional borders of Minsk region

NNNNE

District borders of Minsk city

Oktyabrsk
District

Figure 4.1: Proposed Project area

Source : Ramboll

Zavodskoy District is among the top rank areas of Minsk and Belarus in general in terms of industrial

output, commodities production, provision of paid services to general public, and export sales. The

district economy includes such industrial giants as Minsk Automobile Plant, Minsk Bearings Plant, Minsk

Wheeled Tractor Plant, Automobile Traile r and Bodywor k-KRIlpanwt@dFBMEATZMi nskzhel ezokb
(RC products), OJSC i MinsIkdrSe€v d Gowamd warvioidnedo,. 20 (dairy)

Minsk Waste Water Treatment Plant (MWWTP) of Minskvodokanal is located in the territory of the

Shabany Industri  a | Hub. This area is part of Free Economic Zone (F
industries . The proposed reconstruction Project considered by the ESIA will be implemented at the site of

existing Minsk Waste Water Treatment Plant, more specifically si te MWWTP -1.

The treatment plant occupies two sites: MWWTP -1(50.61 ha) and MWWTP -2 (34.35 ha). MWWTP -1
facilities were first commissioned in 1963 followed by gradual development of treatment capacities

required to treat the increasing waste water flows. Cu rrent design capacity of MWWTP -1 is 470 thousand
m3/day (actual treatment capacity is 360 -380 thousand m 3/day including 30% of industrial effluents ).
Actual treatment capacity of MWWTP -2 facilities is about 100  -110 thousand m #/day. According to the
Minsk d evelopment projection which was prepared before the technical feasibility studies provided for

increasing MWWTP capacity to 750 thousand m 3/day (including MWWTP -1 7 550 thousand m 3/day,
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MWWTP-2 i 200 thousand m 3/day). Atthe moment all the figures are corr ected based on the 420
thousand m 3/day as a target capacity for MWWTP -1

The main operational sites and groups of MWWTP facilities are shown in Figure 4.2 and description is
provided in section  4.7. Detailed scheme of the project activities which is shown i n Table 4.1 and Figure
4.4 is divided into three major parts T demolition, reconstruction and construction

Land parcels operated by MINSKVODOCANAL Municipal Unitary Company

- MOS-1 Section and treated WW effiuent units (in operation since 1963)
L]  MOS-2 Section (constructed in 1985-2006, in operation since 2006)

‘The area of MOS-2 extension in 2015-2016
Wastewater re-channeling station
| [ Access motor road

| sanitary protection zone:

[ omrovedin20n T’:‘ ._:'l estimated in 2017

1g hot olds of an doned
rural settlement Shabany
Recorded by Ramboll Environ and confirmed by MVK employees

Figure 4.2:Land allocation and main operational sites

Source : Ramboll

Section 4.7 provides overview of the main Project facilities and infrastructure, as well as technological
processes, based on the information available from the Client and Technical Consultant. This information
is currently categoliignedodsutfipmeso

Project Area of Influence, Associated Facilities and Operations

Influence area of the Project includes the territories which are affected by the Project activiti es (either
directly or indirectly) both inside and outside the operations site. The Project will also directly and

indirectly influence other (associated) facilities and operations. Facilities and activities associated with the

Project but not funded by EB ~ RD are also covered by the supplementary ESIA process.

Current identification of Project associated facilities and operations takes into account the Priority
Investment Programme (PIP) and the following anticipated changes in operations and MVK impacts whi ch
are related to implementation of the reconstruction Project
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1 changes in pollution emissions to air at the Project construction and operation phase, with due
consideration of reduction of emissions at the initial stages of treatment process, sludge
incin eration, and flaring of captured methane;

1 reduction of odour emissions after commissioning of the Project facilities;

1 potential decrease of number of claims about odour nuisance from MWWTP -1 and MWWTP -2
sites;

71 daily generation of 27t ( 10 m 3) of potentiall y hazardous waste ash at the sludge incineration
plant;

1 cessation of sludge disposal in lagoons at the Volma site;

1 abandoning the practice of sludge transportation (about 650 -700 ton/day) from WWTP to the

sludge lagoons at  the Volma site in open trucks by public roads;

1 potential changes (in the long term T reduction) in use of pipelines for diversion of surface runoff
water from sludge lagoons at the Volma site to the treatment facilities ;

1 improved quality of treated waste water discharged to River Svisloch (at present the effluent flow
accounts for 18 to 60% of downstream river flow and causes significant impact on the water
course).

The above changes in impacts mean that the immediate influence area of the Project will include the
following facilities and  territories

T MWWTP-1and MWWTP -2 sites;

Volma sludge lagoons (associated facility);

motor roads used for sludge transportation;

pipeline for transportation of surface runoff water from the sludge disposal site;
a section of River Svisloch;

= =4 =4 4 -4

settlements wher e residents will be to a certain extent affected by immediate changes (the
Project effects will be largely positive ).

From the perspective of social impacts, the Project area of influence includes the following

9 Area of immediate (direct) influence:
oFormer Shabany village territory (potential recipients are local land users, temporary and/or
permanent residents);
oNovy Dvor agro -town (recipients 1 local residents);
oPodlosye village (recipients 7 local residents);
oSvislochskaya street,  Inzhenernaya street, Pa  rtizansky avenue and Minsk Beltway (recipients i
road network users);

oShabany neighbourhood (recipients i local residents and businesses);

oTrostenets memorial site (recipients T visitors of the memorial site);

oAreas directly adjacent to the Svisloch River (recipients T local amateurs and hobby fishers);

oTerritories used by Project personnel;

0] Area of consequential (indirect) influence

oMinsk population in general (recipients T consumers of Minskvodokanal, job seekers, business
owners);

00 Mi ns k& Fr e eZong (rexipientsii © businesses operating in the zone);
oOther settlements of Novodvorsky rural council;
oProject personnel.
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A fair indication of the boundaries of the area of air quality impacts with the site and its sanitary

protection zone in the centre is provided by pollution dispersion analysis (SPZ Project Document, 2016 =).
The most significant impacts of air quality are caused by emissions of methane, hydrogen sulphide,
ammonia and summation groups which include the above substances. The maximum size of significant

impacts area does not exceed the SPZ as of 2017. Pollution dispersion simulations for the Project and
conclusions about changes in the impact are provided in section 8.1.

The factors of physical impacts on the environment and communities have been identified: noise
(acoustic) impacts; vibration; infrasound and ultrasound impacts; electromagnetic radiation; ionising
radiation; thermal impacts. Effects of these impacts will be significant only in SPZ.

For the surface water body (River Svisloch) w hich is considered as recipient water course for waste water
discharges, size of the influence area is defined by downstream propagation of pollution and physical
impacts (warming effect, turbulence, increased flow; disturbance of bottom sediments, etc.). The
competent authorities established the background and control sections for monitoring of MWWTP impacts

on River Svisloch at the distance of 500 m up and down stream of the designed effluent discharge point.

Ramboll recommends to adopt the monitoring sec tion near the village of Korolischevichi (Figure 4.3) as
the boundary of significant impact of the proposed Project. In this section treated effluent water account
for about 45% of the total river flow downstream of the discharge point. Distance between th e treated

effluent discharge point to River Svisloch and the proposed monitoring section is about 5 km. Moreover,
treated effluents make up 18% of the river flow in the section between the settlement of Novy Dvor and
Osipovichi reservoir (Figure 4.3),and this area can be included into the zone of moderate impact.

The soil impact area will not exceed the MWWTP site territory ( Figure 1). This territory has been used for
industrial activities for a long time which resulted in local contamination of soil and g round. It is further
expected that fertile soil will be cut prior to construction and subsequently utilized for arrangement of

lawns. The Project implementation will not affect subsoil and mineral resources as none of those are
present at the existing oper ational site.

As a result of cessation of the practice of dewatered sludge storage at the sludge lagoons of MVK (the
Project provides for implementation of wastewater sludge (WWS) drying and incineration processes), the

amount of wastes to be transported f or off -site disposal will be reduced from 244 thousand t/a of WWS to
10 thousand tons of ash per annum (i.e. by 24 times). The benefits will further include a decrease of load
on local roads which are shown in the scheme, including one of the access roads (northern gate, Figure

4.3), and reduction of haulage vehicle trips.

The integrated zone of influence of the Project is shown in Figure 4.3.

% SPZ Project Document of 11.12.2017. Municipal Oper ati onal Enterprise fiMinskvodokanal 0. Pri vasee
AEnvironmental Centre APyl ega29 pagdsi st kaod, Minsk, 2017.
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Project Description
: P 4-7

Project Categorization Rationale

The Project categorization has been reviewed by the Consultant in order to determine the scope and types of
environmental and social studies , mitigation s, disclosure and stakeholder engagement required for the
priority investments selected for EBRD financing

The relevant thresholds for the Proj ect categoriz ation have been considered to determine whether or not the
Project ma y be considered to be Category A by the criteria specified in Appendix 2 of the EBRD
Environmental and Social Policy ( ESP), as well as the scale and reversibility of environmental and social
impacts which also shall be taken into account

The EBRD ESP spec ifies three key thresholds for wastewater treatment and waste incineration projects of
Category A

6. Waste -processing and disposal  facilities for incineration, chemical treatment or landfill ing of ha rmful ,
toxic or hazardous wastes ;

7. Large -scale waste disposa | facilities for incineration or chemical treatment of non -hazardous wastes (over
100 t/day under Directive 2011/92/EU of the European Parliament and Council of 13 December 2011 on
the assessment of  environmental impacts  of certain public and private proje cts), and

8. Municipal waste water treatment plants with a capacity over 150,000 population  equivalents .

The Feasibility Study proposed the following renovation and new construction activities  within a Priority
Investment Programme (as defined by the Minsk Vo dokanal Technical Feasibility Study Gap Analysis
prepared byt he Proj ect és Techni cember €0l Beteindfter n ti Technicd) ®@ap Analysis ):

i) civil works for reconstruction  and replacement of inefficient equipment ;

ii) reconstruction of aera  tion tanks for  nutrients removal ;

i) disinfection of effluent ;

iv) gas capturing and treatment ;

v) anaerobic digestion, sludge dewatering and drying, incineration and ash disposal

The revised estimation  of sludge production for year of 2030 is 150 tons of sludge perday (dry solids) which
significantly exceed s the threshold for hazardous waste incineration. However, the primary anaerobic

digestion of all solids suggested in PIP would reduce it to ~ 88t/day ( dry solids). Further settling  and removal
of supernatant, dewatering and drying would reduce the sludge to be incinerated to ~67 t/day (dry solids).
In both cases sludge quantity would be lower than the 100t/day threshold for incineration of non  -hazardous
wastes .

Currently the sludge composition define d in several analytical tests in 2016 -2017 is considered being
irregular and the sludge can be classified as low -hazardous waste due to the variations in heavy metal
concentration values

If MVK will improve its industrial customer management practice and develop appropriate requirements on

such discharges and respective contract provisions, enhance monitoring and control on industrial waste water
discharges to the sewer, it will result in more consistent composition of sludge with lower heavy metal

concent rations , and the sludge can be classed as non -hazardous. However , other potential components of

the sludge were not tested and therefore it shall be considered as potentially hazardous on a precaution ary
basis .

Wastewater treatment plants with a capacity over 150 000 population equivalent are defined as Cat egory A

projects in case of figreenfiel dod or-comersianactivitiest MAMWTP o ailisonr t r an s
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excess of the established threshold but in respect to the wastewater treatment side, the Project under
consideration includes renovation activities rather than new construction

The review and preliminary assessment of the existing facilities and operations of the Company identified a
potential minor economic displacement risk due to the antic ipated increase of pollution emissions and ,
possibly, noise impacts from the new plants with potentially  reduced sanitary protection zone

The current assessment concluded that the Project shall be classified as Category A by introduction of
incineration o f hazardous wastes included in the wastewater treatment process in the PIP framework, under
requirements of Appendix A of EBRD ESP 2014

The Consultant will further monitor the categorization of the Project until the approval of PIP scope by MVK.

Incaset he PI P scope changes, the Project category and assessmen
impacts and risks shall be reviewed, depending on the nature and significance of actual or potential adverse

future environmental or social impacts, as determined by the specifics of nature, location, sensitivity and

scale of the Project using the internationally recognized approach and methodology

MWWTP History and the Project assets

The facilities subject to reconstruction under the proposed Project belong to Mi nsk Wastew ater Treatment
Plant (MWWTP) in the sewerage system of Minsk which is operated by Unitary Enterprise (UE)
Minskvodokanal (MVK).

According to the information published at the official web -site of MVK ¢, the design documents ¥ and Project

Feasibility Studies  (hereinafter T it he Technical Consultantés Repoatsta)t t he pl
95% of domestic waste  water from residential areas of Minsk, as well as industrial effluents from multiple

industries and settlements in suburban areas. Estima ted daily flowof 460-490 th. m?3 at the inlet of MWWTP

by 30% consists of pre  -treated industrial waste water. Average duration of treatment processes cycle at the

plant is 12 hours.

Facilities at the first operational site i MWWTP-1 i designed for 470 th. m3/day ( originally i 670th. m 3/day)
were commissioned in 1963 and rely on the treatment train of conventional mechanical and biological
treatment processes

1 aseries of inlet chambers, mechanical step screens, grit removal basins and primary sedimentatio n
tanks is intended to remove debris, mineral and organic particles and floating matter;

1 the next treatment stage consists of a system of aeration tanks where activated sludge is added to
clarified waste water flow to enable biological treatment, followed by secondary sedimentation tanks
and then the collection channel with aeration bowl

A mini -HPP is arranged at the effluent discharge point of MWWTP -1. The power plant is leased and operated
by a third party.

6 (https://minskvodokanal.by/)

7 Reconstruction of Minsk Waste Water Treatment Plant. Justification of Investments . General Explanatory Note. i Minsk: Republican Unitary Design
Enterprise A BELKOMMUNPROJECTO, 2015

8 Technical Feasibility Study & Gap Analysis. Long -term Investment Strategy and Priority Investment Programme Report. - SWECO with DiAr Klass CJSC. March
2017
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Construction of MWWTP -2 facilities with similar treatment processes was started in 1985, and the treatment
plant was commissioned in two stages with equal design capacities of 100 th. m 3/day, in 2006 and 2015.
Treated effluent from MWWTP -2 is discharged to the common collection channel with MWWTP -1

The actual load on the treatment facilities is at present 360-380th. m 3/day at MWWTP-1 and 100-110 th.
m3/day at MWWTP-2.

The collection channel discharges to River Svisloch where treated effluent make up 45% of the river flow
immediately downstream of the discharge point, and 18% of the flow in the river section between the
settlement of Novy Dvor and Osipovichi reservoir.

Auxiliary process facilities at the treatment plant include channels and pipelines for waste water and sludge
transportation between the treatment facilities, waste water, sludge, raw sludge and reject water pumping
stations, grit drying beds, hydro -elevators, air blower stations and air supply systems of aeration tanks,
sludge thickeners, sludge preparation shop, mechanical sludge dewater ing shop.

Raw sludge from the primary sedimentation tanks MWWTP-1 and MWWTP-2 is mixed with thickened excess
activated sludge before dewatering in centrifuges to the water content of 80% in the mechanical dewatering
shop.

650 - 700 tons of dewatered sludge ( cake) is produced every day, i.e. 240-255 thousand tons peryear 1. The
sludge is transported to the Volma sludge disposal site also operated by MVK. The disposal facilities consist

of 18 sand quatrries filled with sludge. Reclamation activities at some of t he quarries include planting of trees,
while other quarries are water logged. The ponds and auxiliary facilities occupy the total area of over 150 ha,

and estimated total ~ volume of disposed sludge is 5 min. m3. Filling of quarry in the south -eastern periph ery
of the sludge disposal site which is currently in use started in 2013. The residual sludge disposal capacity is

sufficient for next4 -5 years.

Sludge disposal site is provided with a drainage water collection system with pipeline transportation of
drai nage water to MWWTP for complete mechanical and biological treatmen t together with municipal
waste water flows

Overall Technical Assessment of MWWTP in the Context of the Proposed Reconstruction Project

Current state of MWWTP and auxiliary facilities is n ot satisfactory, and changes are required in the waste
water treatment processes, for the following reasons

1 the existing treatment processes are considered by supervising authorities as insufficient, as
disinfection stage is missing in the process chain ;
1 air quality in the approved sanitary protection zone and adjacent regulated territories meets the
formal requirements, however multiple complaints of local communities about frequent odour
nuisances indicate the need for technical renovation of the plant f acilities with open surfaces from
which waste water and sludge may evaporate ;
1 some of MWWTP facilities have been decommissioned and have to be demolished ;

19 According to a previous studies report (Environmental Impact Assessme nt for Proposed Project fAConstruction
Pl ant at the addr ess ilMihskEnérgyarel Engiaeering Gonhsulting Company ENECA, 2012), in some years of the first decade of 21 st
century annual sludge disposal volume s were in excess of 400 thousand tons. MVK reports that 267 thousand tons of dewatered sludge have been

disposed at the Volma site, as of 2014.

9
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1 according to the technical survey conclusions which are provided in the materials of EIA 2012 and
201 6, major part of operational buildings and structures at MWWTP -1 site are in need for either
reconstruction or capital repair ;

1 despite satisfactory chemical property of treated effluents discharged to River Svisloch, state of the
river downstream of the di scharge point is poor, as a result of significant accumulated environmental
damage and low self - purification capacity of the water course and its ecosystems 20, The action plan
for gradual pollution abatement in the River Svisloch 7 Osipovichi Reservoir wate  r system which was
adopted in 2013 includes a series of water protection activities for the period up to 2020 inclusive (in
particular, consideration is given to possibility of topping up River Svisloch with water diverted from
Vilejka -Minsk Water System);

1 even though the Volma sludge disposal site is currently available for disposal of wastewater sludge,
its capacity reserve is zero, and the remaining capacity is only enough to serve the needs during next
4-5 years; a new sludge disposal site would be unfe asible as no suitable sites are available in the
vicinity of MWWTP, and such approach would entail high environmental risks, unreasonable use of
land resource, extensive impacts on air and geology, requirement to monitor the site and
surroundings, as well  as high reclamation costs after decommissioning. The Technical Consultant 21
also mention one more argument: sludge disposal to ground would mean wastage of the valuable
energy content of wastewater sludge.

MWWTP Reconstruction : Objectives and Background

The above concerns have been discussed for some time and are reflected in the Minsk Development Master
Plan which was approved by Presidential Decree of the Republic of Belarus No.165 of 23.04.2003 and inter
alia provided for

 advance construction of Minsk Wa stewater Treatment Plant for gradual extension of treatment
capacities to meet the growing needs;

1 reduction of industrial effluent discharges to the municipal sewerage system;

1 arrangements for dispos  al of sludge generated by waste water treatment processes at MWWTP;

1 reconstruction and upgrading of MWWTP -1.

The above provisions were subsequently incorporated in the Sector Development Scheme for Minsk sewerage
system for the period until 2030 which was developed by UE MinskEngProject and approved by Minsk City
Resolution No.2424 of 25.10.2007. Construction of sludge disposal facilities driven by the pressing need to
reduce volumes of storage and burial of this type of wastes became the core element of the above Scheme
and MWWTP reconstruction project.

Detailed assessment of environmental and economic performance of various sludge disposal solutions was

conducted in 2001 -2015 22. Experts from a number of sector -specific research and design institutions
contributed the review of potential process alternatives, inclu ding inputs from BGTU, BNTU, BrGTU and
20 Draft Water Resource Management Plan (Upper Dnieper Pilot Basin, Belorussia . T Minsk, RUP ZNIIKIVR , 2014.

21 MINSK VODOKANAL. Technical Feasibility Study & Gap Analysis. Long -term Investment Strategy and Priority Investment Programme Report.

SWECO with DiAr Klass CJSC. March 2018

22 V.l.Romanovsky , A.D.Gurinovich , A.B.Bakhmat . Selection of wastewater sludge dispos al routes in Minsk. // Topical issues of construction economy

and municipal services. Papers of International Research to Practice Conference, 13 -14 May 2014, Minsl, BNTU/Belorussian National Technical

University, Construction Department. i Minsk: BNTU, 20 15, p.156 -162. Web resource : http://rep.bntu.by/handle/data/31208
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BelGUT. After preliminary assessment of several alternatives, detailed comparative analysis of technical
performance was provided for two sludge treatment options :

1) thermophilic digestion to produce biogas followed by incineration of digested sludge (proposed by
STRABAG SE Group);

2) high -temperature drying of sludge and utilization of the product for cement production (proposed by
VOMM Group ).

The first option provided for construction of biogas units at MWWTP site and, after due consideration, it was
concluded that this approach does not meet the requirements of environmental law of the Republic of

Belarus, as the proposed process was mainly focused on electricity generation and disregarded the fact that

biogasis o nly a by -product of anaerobic digestion. Anaerobic digestion may be used only as a method to

dewater and stabilize sewerage sludge, and is only feasible if the product is subsequently used as a safe and

high - quality fertilizer. At MWWTP implementation of t his technology would be complicated, as the resulting
sludge product would be toxic and contain a vast range of substances affecting hormone and endocrine

system.

Thus the expert preferred the second option which provided for utilization of the whole amoun t of sludge
through thermal drying with production of alternative fuel, and subsequent use in cement industry. Experts

from the institutions listed above concluded that implementation of this option would yield the following

benefits :

1 complete and zero -waste utilization of the whole amount of sewerage sludge (i.e. not only sludge
newly produced at MWWTP, but also the material that has been stored at the sludge disposal site);
utilization of valuable mineral fractions of sludge for cement production ;

alterna tive renewable fuel produced from sewerage sludge ;

creation of new jobs at the alternative fuel production facilities ;

= =4 =4 =

improved performance of railway rolling stock, as a result of reduction of empty runs.

The second option is also better in terms of natur al gas costs. Thus the option proposed by VOMM was
recognized as the best available technology for Minsk Waste Water Treatment Plant, and adopted as an

energy and resource efficient option for the plant reconstruction to fully stop the practice of sludge d isposal
to ground.

Further development of MWWTP reconstruction approach took into account the need for extension of
treatment capacity, to serve the urban areas and settlements newly connected to sewerage systems. The
following targets were set in 2015 in the Terms of Reference for the design development

1 average design flow of waste water - 550000 m3/day = 22917 m3/h =6366 I/s;
1 maximum design flow of waste water - 28302 m?3/h =7862l/s 23.

By the beginning of year 2018, MVK supported by Technical Consultan ts Sweco D anmark A/'S and CJSC
fiDi Ar Kl asso focused their attention on the reconstruction opt
incinerated at MWWTP site, assuming that having an own incinerator would be useful at subsequent stages of

23 Reconstruction of Minsk Waste Water Treatment Plant. Feasibility Study.  General Explanatory Note. - Minsk: UE 'BELCOMMUNPROJECT", 2015
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reclamation of Volma  sludge disposal facilities. The supplementary ESIA process conducted by Ramboll relied

on the feasibility studies reports issued by the Technical Consultant 24,

Based on the findings of the technical, environmental and social assessment, the following Proje ct concept
was determined for further development: reconstruction of MWWTP -1, including demolition of unused
facilities and construction of sludge treatment complex , including digestion, dewatering, drying, incineration

with heat and power generation for o wn needs of MWWTP

The reconstruction component will include a number of measures aimed and wastewater treatment efficiency
improvement  in order to achieve the required parameters of the treated wastewater quality taking into
consideration the corrected lo ad on MWWTP -1 at 420 thous. m3/day. The main technological processes
remain unchanged .

Scope of Reconstruction , Alternatives and Main Solutions

Scope of the proposed activities

At present the project design proposals for reconstruction and modernization of ~ waste water treatment
facilities are based on the recommendations issued by CJSC Ecopolymer -M (Russia, Moscow). The proposed
project facilities are listed below (Table 4.1) with segregation into three groups i demolition, reconstruction

and new constructio n.

Table 4.1: Project facilities

L dor bE3qhb

AKEr g ndoqe

3
/ Project JEY0qbodEbYy o g¢/dRaciites 3 o#daeso
de qpo #eMap
Phases
Indexes
OqonobsER /|ndqgBEydEsodg Pre-aeration basins D1
Demolition nqdoes ey Grit/sand catchers D2
YgoEboagbeyY Methane tanks (digesters) D3
eEfioaecdqgqdyg Gas holders D4
nqdeda23gq ead2y) EQeY Grit/sand fields D5
OobosFeasbgq dqrf qdd s Edd Contacttanks D6
Losedgesgq eEbFKFag dso3f Openwastewater channels D7
doodaRgbYynyY (3EdsYa3H (insome locations)
tqeobdoadoae|6QEDBYq dgeqgosoe | da¢goy Screening Chamber No. 1 Rla
by d -
zZZqJ :ng; 0QFEDbYq dgeqosoe | da ¢ oy Screening Chamber No. 2 R1b
Reconstruction nqddyYsbgq owd4s0¥%dYq(.| Primary sz_adlmentatlon R2
tanks (14 in total)
24 MINSK VODOKANAL. Technical Feasibility Study & Gap Analysis. Long -term Investment Strategy and Priority Investment Programme Report.

SWECO with DiAr Klass CJSC.  March 2017

MINSK VODOKANAL. Technical Feasibility Study & Gap Analysis. Inception Report. - SWECO with DiAr Klass CJSC. December 2017
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LgofrbE3qb
2éddgqesad

de gqo #eMap
Indexes

yEdodbEFEyYy dosEb3Yy dgdg Primary Sludge Pumping R3a
Station No. 1

yEdodbEYy dosEDbs3sYy dgd 9 PrimarySludge Pumping R3b
Station No. 2

yEdodbFEyYy dosEb3Yy dgdqg PrimaryS ludge Pumping R3c
Station No. 3

yEdodbFEyYy dosEb3Yy dgdg Primary Sludge Pumping R3d
Station No. 4

Loedgoagqg eEbEKFag doa3f Openwastewater channels R4

doodaRgbYynyY (3EdsYa3H (insome locations)

Aydosagbge&qdb¥sqayY ( 11 Aerationtanks (11 RS
sections)

EsodYabgg dEQYEacbgaq | Secondary sedimentation R6

(20 qQq.) tanks (20 in total)

Eofr qoaeoadbFy dos Ebs3 Yy AirBlower Station No. 2 R7a

Eofr qoaeoadbFy dos Ebs3 Yy AirBlower Station No. 3 R7b

yEdodbFEyYy doEb¥Yy REwdY Activated Sludge Pumping R8a
Station No. 1

YyEdodbEyYy dosEb3Yy FesY Actvated Sludge Pumping R8b
Station No. 2

YyEdodbEYy dsEb3Yy FesY Actvated Sludge Pumping R8c
Station No. 3

Oao93Fy bEdodbFEyYy ds Eb g Sludge pumping sta tion R9

YyEdodbEyYy dosEb3Yy aoaj B Centrate pumping station R10

_ Drainage water pumping

dodhb doEb3Y B R11

VE By ¢ u ada station
R .

JEdodbEy doEbs¥Yy aqel avywastewaterpumplng R12
station

GaosogaosbYoqay (4 a Sludge consolidation tanks R13

q T2 4in total

yEdodbFEy dsEb3¥Yy Yaod Sludge Consolidation R14a

ol Pumping Station No.1

YyEdodbEyYy dsEb3 Yy Yao g Sludge Consolidation R14b

®2 Pumping Station No.2
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LgofrbE3qb

2éddgqesad

de gqo #eMap
Indexes

¢qe ©69Qjoso23eyY odEQeH . .
Slud t t R15
pge EbY3>qgdeona o0¢€qf 3oH tcge preparation i ni
¢age o¢gdEgEooseyY odE(QeE | Sludge dewatering unit R16
yoloq ndYgqgobFy eFEnqdkF Raw sewage chamber C1
d Y d—
°doY¥seqas 0qEbYyYy dgeqgsoe | do¢oy Screenchambers Cc2
Construction - -
AydYdesqgqngq sqdeoaddeY Aerated grit/sand catchers C3
0QFEbYy dqefEqHEe Y Grit chambers C4
nqdqedgsyYy doodaRqgb Yy Odorcontrol system (incl.
pge EbYa>qdeoy o93YdseY | coveringoftanks and
2930QEF Y o93Ydose¥Y 3orf ( basins,aductwork system
C5
and scrubbers for
withdrawal and
purification of emissions)
GAEDbYyuo dpAr EQERY 3 ED Yy | UV-disinfection facility C6
OEbFEaYfr EaYobbEy bEdod Wastewater Pumping CTa
ol Station No. 1
OEbFaYr EaYobbHFEy bEdod Wastewater Pumping cab
®?2 Station No. 2
OoRQQqIEYy bBEdodbEYy ds H Stormwater pumping co
station
Aempoaa¥Ydoev) Yq qbeodsY Equalization tanks C10
aYoj Erodgq odosEKEbode¥Y | Sludge digestion facilities Cl11
eEfrioacdqdyg Gas holders C12
eFroeodebqgdgq odsEboJ Gaspowered electrical c13
generators
asbeqd d dEfr qga¥Yosqgaac i Sludge storage unit
s6qdagj odoqeoy day e6do0 Cl4
edEbYyp ogqgqr 3JoRgbboijo
pd o EboclaelRYj Ebovh#Z Qe E  d| Sludge incineration facility
JgdEdooseoy yaqesd¥aqd C15
sqeaddoy ybqdi ¥YY, o3Y
i E¥ 03
0QFEbYq aFgodEsodYY Testing laboratory building C16
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Inthe TechnicalC onsul tantdés report the |ist of MWWTP facilities

M oldinlet chambers;
1 old transformer substation No. 88.

MWWTP reconstruction approach

To enable physical implementation of the proposed reconstruction project, t he treatment plant has to be
reconfigured for operation as four treatment streams which can be isolated from overall waste water
circulation and treatment systems one by one, for the period of reconstruction.

The main waste water treatment processes are not subject to any substantial changes: the mechanical pre -
treatment and full biological treatment will be complemented by ¢ Ydisinfection, and the existing discharge
sewer will still be used for effluent discharge to River Svisloch

General MWWTP-1 reconstruc tion scheme is shownin  Figure 4.4 25,

The design includes a range of solutions intended to enhance w aste water treatment processes and achieve
the required effluent quality, with due ¢ onsideration of the future load on MWWIP -1 by 420 th.m 3/day of
wastewater :

1 construction of new coarse screening chamber will improve removal of coarse particles (additional
fine screens with bar spacing of 6 mm (3 operating and 1 backup) will be provided, as well as new
coarse screens with bar spacing of 12 mm (3 operating and 1 backup);

1 construction of new horizontal aerated grit removal basins with fat collection system (3 sections with
two compartments, total length 60 m, width 6 m, water depth 4.5 m) instead of the existing ones
which are too small to achieve the required tre atment performance, will significantly enh ance
removal of insoluble mineral impurities (suspended solids) and fat ;

1 the newgrit separation chamber which will be implemented instead of the existing grit beds will
provide quick washing and drying of grit col lected from the grit removal basins, thus the impact on
air quality will be minimized, and grit transported to MSW landfill will be cleaner ;

1 rehabilitation of RC structures of the primary sedimentation tanks, replacement of sludge scrapers,
provision of pl astic central deflector bowls and saw -toothed weirs to equalize hydraulic load
throughout the tanks area ;

1 reconstruction of concrete elements of aeration tanks to provide internal mixing zones and special
partitions to guide the flow of mixed liquor ;

1 imple mentation of nitrification and denitrification technology for biological removal of phosphorus ;

1 provision of a set of aeration and mixing equipment, as well as instrumentation and control
equipment to steer the biological treatment process ;

1 provision of p lastic weirs, central inlet units, as well as sludge suction systems for removal of settled
sludge from the secondary sedimentation tanks ;

1 implementation of effluent UV disinfection system using a gravity -flow unit based on trough  -type
module 88Y 6 E36A800 - Y -G (5 channels with EV disinfection modules, 4 operating sections and 1
standby section, 2 modules per section) ;

1 reconstruction and technical renovation of primary sludge pumping stations Nos. 2, 3, 4, blower
stations Nos. 2 and 3, activated s ludge pumping stations Nos. 1, 2 and 3, sludge thickener pumping

25 The schemesin figure 4.4 -4.9 are adopted from the EIA package (Reconstruction of Minsk Waste Water Treatment Plant. Feasibility Studies .

Environmental Protection . Environmental Impact Assessment . i Minsk, UE BELCOMMUNPROJECT, 2016)
RAMBGLL
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stations Nos. 1 and 2, sludge preparation and dewatering units, centrate pumping stations, waste
water pumping stations (for local site needs) ;

1 provision of cover of open mechanical treatment facilities integrated with waste gas collection system
serving all buildings and facilities at MWWTP -1 site (inlet chamber, screen chambers, grit removal
basins, primary sedimentation tanks, waste water transportation channels between the facilities),
and waste gas delivery to the new air treatment facilities

RAMBGLL
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Figure 4.4: MWWTP -1 reconstruction scheme
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Waste water treatment solutions

Process design for MWWTP reconstruction feasibility studies package was prepared by CJSC Ecopolymer -M
(Russia, Moscow ) in 2015. Several options were considered for biological treatment, in conjunction with the

possible configurations of aeration tanks. Th e preferred solution (Figure 4.5 ) consists of two interconnected
oxidizin g loops with internal recycling through the connecting corridor

Degassing Zone
2

-

AERATED ZONE E— Final mixture
. Recycling of the

final mixture

AERATED ZONE -

Wastewater
Supply MIXING ZONE

- g S ﬁ?

Figure 4.5: Aeration tank design scheme

Activated Sludge
Supply

The above scheme also known as fAcarrousel o scheme offers
resilience (both in terms of quality and quantity), absence of pumps (except for one pump used for internal
circulation of sludge liquor), and high phosphorus treatment performance.

The disadvantages of the selected scheme include relatively high capital cost of civil and installation works,
uncontrollable recirculation flows (unlike the pumped sch emes), and unstable denitrification with
performance not as high as that of the phosphorus removal process (Table 4.2)

Table 4.2: Performance aeration tanks and secondary sedimentation tanks

Maximum permissible values,

Quality parameters Achievable level, mg/l gl
Nitrogen ammonia 0.4 max. Not regulated
Nitrite and nitrate 14.0 max. Not regulated
Total nitrogen 15.0 max. 15.0
Phosphate 0.5 max. Not regulated
Total phosphorus 1.0 max. 2.0
The following elements will contribute to the high treatment performance of MWWTP -1 after reconstruction

RAMBGLL

a

n



Project Description
) Pl 4-19

1  Arrangement of mixing zones in the first and second corrido rs and provision of submerged agitator
mixers to direct the waste water circulation flow;

1 The designed rounded shape of aeration tank walls will enhance hydraulic performance of the tanks
and reduced power consumption for operation of mixers;

1 Guiding parti tions inside the tanks will help to prevent slow -speed flow zones at the tank bottoms;

1  Standard configuration will be maintained for supply of return activated sludge (to the start of the firs
corridor) and waste water (to the start of the second corridor) (Figure 4.5); aeration zones will be
arranged in the third and fourth corridors using membrane diffusers AQUA -TOR;

1  Mechanical mixer at the end of the fourth corridor is intended to create a gas removal zone from
which part of the sludge liquor will be rec irculated by pump back to the mixing zone. The pump will
be actuated by a variable speed drive, to control sludge liquor circulation proportionally to influent
waste water flow.

The above process configuration is designed for increased flows of waste water , however forecast values of
such flows are somewhat ambiguous. In the referenced reports, the Technical Consultant opines that the

target mean flow value of 550000 m?3/day may be reducedto 418000 m3/day , assuming that current
population and industrial gro wth trends in Minsk city and district will be also maintained in the future.

Current capacity of MWWTP -2 and MWWTP -1 expressed in population equivalent (p.e.) is 1583000 and
412000 d.q., and the future capacity forecasted by the Technical Consultant for ye ar2030is 1742000 and
458000 d.q., respectively.

The preferred reconstruction option shall be reviewed against the most stringent treated effluent quality

standards in Appendix 1 to the Guideline for Definition of Permissible Discharge Limits for Chemical s and
other Substances Discharged with Waste Water (approved by the Ministry of Nature of RB, Resolution No.16

of 26.05.2017). Current treatment performance is largely compliant with the valid Special Water Use Permit,

however p.17 of the above Guideline r equires that pollution removal performance defined at the design
phase of waste water treatment plant shall meet the limit values for treated effluent quality with safety

factor 0.85. Both Technical Consultant and Ramboll consider Svisloch river valley dow nstream of MWWTP
discharge point as a sensitive area (in the context of environmental regulations of EU). This means that

target levels for certain effluent quality parameters should be lowered even further: to 10 mg/l of total

nitrogen and 1 mg/| of total phosphorus. Reports of the Technical Consultant indicate target load on the
treatment plant after reconstruction which is expressed as 5 basic parameters T biological (5 day) and
chemical oxygen demand, suspended solids, total nitrogen and total phosphoru S.

The reconstruction project provides for a substantial add -on to the existing treatment processes: elimination

of microbiological contamination of waste water using UV radiation. Reports of the Technical Consultant

highlight that effluent disinfection re quirement is not covered by EU directives of EBRD requirements, and is

rather dictated by the requirement of local authorities which supervise operations of MVK. The specific

method of disinfection (UV) was proposed by BelCommunProject at the stage of pre -feasibility studies for the
Project 2.

4.7.4 Main Project alternatives

Decision not to proceed with the Project (MWWTP reconstruction and construction of sludge disposal
facilities) is considered as fzeroodo alternat (buiad)ofddwatered opt i on

26 Reconstruction of Minsk Wastewater Treatment Plant. Feasibility Study. - Minsk: UE 'BELCOMMUNPROJECT', 2015. As amended on March 2017
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sludge as the disposal route. Options 1 -4 include reconstruction of the waste water treatment facilities in
accordance with description in section 4.7.4, however with different sludge treatment schemes:

1 Option1l 7 sludge dryingandi ncineration, with utilization and/or sale of thermal and electric energy;

1 Option2 71 sludge digestion, dewatering, drying and incineration, with utilization and/or sale of
thermal and electric energy;

1 Option 3 71 sludge drying and pelletizing for subsequent disposal at MSW landfills or sale as
alternative fuel for cement industry (pellets burning is used as a source of thermal energy for drying
process);

1 Option4 i sludge drying with natural, pelletizing and sale as alternative fuel for cement industry (or
landfilling).

Technical alternatives (main treatment technology, equipment, process parameters) for the plant
reconstruction and sludge disposal routes are selected at the stage of feasibility studies, based on
compatibility of the designed facilities with overall treatment scheme, and compliance with the best available
technologies. This process considered options 1 -4 which are described below.

Zero Alternative is present during the whole period of MWWTP operation and is unacceptable for the
reasons listed inp.4.5.

Option 1 provides for incineration of dewatered and dried primary and biological sludge in fluidized bed
furnace and includes the following processes

1 Feed of cake (dewatered mixed primary and biological sludge) with residual water content of ab out
80%, from the existing mechanical dewatering facilities to intermediate storage hopper;

1 Feed of cake from the intermediate storage hopper to drum drier where water is removed from the
material by evaporation, to reduce water content to the level which meets the incineration
requirements;

1 Dried cake transportation by a system of screw conveyers to fluidized bed furnace ;

1 Incineration of dried cake in furnace, with utilization of heat in steam turbine and in the drier ;

1 Flue gas treatment;

M  Ash collection

The extent of sludge drying is controlled by adjustment of steam fed to the drier. The drier operates at

reduced pressure, to prevent sludge entrainment by ambient air. The sludge incineration furnace is designed

for optimum incineration of fuel and thus mi nimize emissions of nitrogen and carbon oxides, dioxins, volatile
organic compounds. Sludge is fed by rotary loader directly to the fluidized bed air zone, for its optimum

distribution over the fluidized bed. Fluidized bed is a layer of sand which is kept in suspension by upward air

flow. It breaks sludge into small particles and burns its organic content. Mineral content of cake (in the form

of ash) is removed from the furnace with flue gas stream. Combustion (fluidized bed) air is supplied by

blower from the sludge hopper. Part of the air is used for cooling furnace injectors and sight glasses, and the

restis heatedto 400 ) in two stages of heat exchangers, to ensure fuel burning even if water content is

high. The first heat exchanger heats air up to 150 ] using steam from turbine. In the second exchanger air
temperature is raised to 400 7] using flue gas heat from waste heat boiler. For the furnace start -up, airis
pre -heated with gas burner.

Natural gas may be used as additional fuel for combustion of ca ke (sludge) with calorific value lower or water
content higher than the design values. No additional fuel is required to burn cake with parameters within the

design range. The optimum incineration temperature is 850-950 | . During the process of incineratio n, waste
heat boiler will utilize flue gas heat for preparation of superheated steam at 40 barand 450 | . The steam will
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be supplied to turbine for generation of thermal energy which will be subsequently used for drying dewatered
sludge, and for electricp ~ ower generation. Condensate from the system will be returned to de -aerator .

Ash after sludge incineration will be carried by flue gas, together with minor fraction of suspended minerals T
pulverized sand from fluidized bed. The loss of sand will be compen sated by regular topping up of sand layer

with sand fraction 1 -2 mm, which is loaded into the hopper and fed to the waste heat boiler via rotary valve.

An auxiliary manually controlled system is provided for the reverse task T i.e. removal of excess sand w hich
is brought to the furnace together with sludge.

The flue gas treatment process is designed to fulfil the following tasks

1 Monitoring and reduction of nitrogen oxides in furnace flue gas;
Ash removal in electrostatic precipitator;

Flue gas cooling in h  eat exchanger;

1st stage acid scrubbing;

2" stage scrubbing to remove sulphur dioxide, heavy metals, ash;

= =4 =4 4 =4

Flue gas coolingto 507 atthe 2 " stage scrubbing, with condensation of large volume of vapour
from flue gas;
1 Removal of mercury and dioxins in adsorber

Nitrogen oxide level in flue gas is reduced through a selective noncatalyzed reaction using ammonia water
which is injected into flue gas flow at the furnace outlet. Ammonia water flow will be controlled by operator in
the control room, by adjusting injector pumps operation to provide the desired volume flow.

The ash removal process in electrostatic precipitator is based on th e use of electrostatic field effect

Electrically charged ash particles suspended in the flue gas flow are attracted by grounded electrodes.

Settled ash is removed from the settling electrodes by a shaker system, and is pneumatically transported via

rotary valve to special ash hopper. Ventilation system of the hopper includes a dust filter and self -cleaning
system. Water sprinkling may be provided in the ash loading system to vehicles, to prevent dispersion of fine

ash particles.

It is planned to utilize ex cess flue gas condensate from the cooling loop of the 2 nd scrubbing stage as water
forthe 1 st and 2 " stage scrubbers. The alkali and acidic parameters (pH) of scrubber water are adjusted by

dozing of caustic soda dosed by pump from dedicated storage tank . Scrubber effluents are used as coolant in
heat exchanger.

Treated effluent from the waste water treatment lines will be used as heat transfer medium for cooling of gas
ducts, turbine condensers and drier. Excess effluents and waste heated water will be t ransported to the inlet
chamber of MWWTP.

Mercury and dioxin adsorber consists of three filter layers. The first one is inert material which captures dust
and provides even distribution of flue gas flow at subsequent filter layers. The second and third lay ers use
activated carbon media

Layout of sludge treatment process Option 1 is shown in Figure 46.
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The sludge treatment facilities are designed for continuous operation 17 24 h/day, 8000 h/year. The facilities
will be controlled through a central logic processor for continuous adjustment of the main parameters of

incineration process, i.e. temperature, pressure, oxygen level, and flows. Any deviation from the set range of
process parameters will be detected by processor, and the faulty units will be automatically shut down.

Pollution emissions will be also continuously monitored by a dedicated system, based on the following

parameters :

1 Flue gas volume in actual conditions and reduced to normal conditions (0°) ;101.3 kPa,drygas );
1 Temperature in thermal treatment zone, at the mixed gas outlet from the thermal treatment zone,
and at the outlet to atmosphere;
1 Flue gas water content (at the concentrations measurement point);
1 Concentration of suspended solids (dust), sulphur dioxide, carbon oxide, nitrogen oxide, hydrogen
chloride, organic carbon (total), ammonia (in case of nitrogen oxide control with ammonia water) and
other known impurities

The main pro cess parameters of the considered option for treatment of primary and activated sludge are
summarized in Table  4.3.

Table 4.3: Parameters of sludge treatment system. Option 1
Process Parameter Value Unit

Sludge input flow 273000 | t/la

Drying Input sludge water content 80 | %
Outlet sludge water content 67 | %
Sludge input flow 165000 | t/a

Incineration Combustion temperature 850-950 | ?
Quantity of collected ash >13000 | t/a

Option 2  includes digestion of primary sludge to produce biogas for subsequent generation of thermal and
electric energy, dewatering of digested sludge together with biological slud ge, drying and incineration in
fluidized bed furnace. This option consists of the following processes :

1 Treatment of primary sludge from the mechanical treatment processes in digesters (3 units) at

+55° | (thermophilic process) to produce biogas;

Biogas faci lities comprising storage in gas holders (2 units) and treatment of biogas ;

Incineration of biogas to generate electric and thermal energy in modular gas piston CHP units ;
Dewatering of digested sludge and biological sludge at the existing mechanical dewat ering facilities

= =4 = =

Transportation of cake (dewatered sludge blend) with water content of 80% from the existing

mechanical dewatering facilities to intermediate storage hopper ;

1 Cake feed from the hopper to drum drier for evaporation of water to meet the requ irements of
incineration process ;

9 Dried sludge feed to fluidized bed furnace by a system of screw conveyers ;

RAMBGLL
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Utilization of heat from incineration of sludge and biogas on steam turbine and drier;
Flue gas treatment

Scrubber effluent treatment;

Collection ofash .

=A =4 =4 =4

The facilities , like all other options , are designed for continuous operation :24 h/day , 8000 h/year .

The Option 2 process scheme can be summarized as follows. Raw sludge from the existing primary

sedimentation tanks is pumped to the holding tank w ith continuously rotating mixers which equalize and

agitate the sludge. Sludge from the holding tank sludge is pumped to reactors (digesters). The pumps

capacity is controlled by sludge level in the tank holding tank and digesters. FeCl; dozing to the feed  pipes of
digesters (i.e. prior to digestion) is provided, in order to control hydrogen sulphide content in biogas. Primary

sludge is digested (fermented) in 3 digesters which are designed as in -situ RC structures with cylindric

bodies, conic roofs (gas ho  ods) and slightly tapered bottoms, with inner diameter of 23 m, height about 36

m and effective volume 12, 000 m? (each) . Sludge retention time in digester is 12 days, at the operating

temperature of +55° | and pressure 25 mbar. Mechanical mixing of material in digesters is provided by gas
injection. Scum will be removed from digesters through a special pocket in the conic cover. Settled matter

from the bottom will be removed via special nozzles, with the aid of bottom circulation pumps. A service

platform is  provided for gas hood and pocket maintenance. Process instrumentation and control equipment of

digesters is provided for monitoring of parameters inside the reservoir (filling level, pH, gas pressure,

medium temperature) and protection against process con ditions beyond the preset range (overfilling,
excessive pressure, etc.). The scope of digestersdé equi pment

Liquid organic wastes from a third party supplier will be used at the initial stage, to start up and m aintain the
digestion process. A dedicated RC tank 75 m? and a feed pump will be provided for feeding liquid wastes to
digesters.

Digested sludge will be removed from digesters by means of pumps (42 m 3/h, 1 pump per digester, and 1
common backup pump for a |l digesters), passed through a heat exchanger and discharged to intermediate

tank before pumped feed to the existing mechanical dewatering facilities. In the heat exchanger digested

(stabilized) sludge is cooled by water to 25-30° ) , with heat recuperation for process needs. Two centrifugal
pumps capacity 20 m  3/h remove sludge from the digester loop, pass it through another heat exchanger and

then return back to digester. Heated water from modular CHP unit is supplied to the same heat exchanger,

to raise sl udge temperature to +55° | .

The open intermediate tank is used for aeration and degassing of digested sludge, as required to stop the
anaerobic biological process. Fermented sludge from digesters is fed to the tank by means of a special

injector which produces a jet of sludge and pressurized air which is strong enough to support effective mixing
of material inside the tank.

Biogas which is produced during the digestion process is collected in gas hood at the top of digester. The

hood is equipped with a sight glass, sampling valve and automatic gas release valve. Biogas is transported

by pipelines via coarse filter to the diaphragm gas holders 2000 m3. Part of the biogas is recirculated by gas
compressor back to digesters, for mixing of their content. Prior to being fed to the modul ar CHP unit, biogas
is further conditioned to acquire the required fuel characteristics. The conditioning system includes the

following :

1 5 fine ceramic gas filters;
1 5 activated carbon filters;
1 5 gas blowers for biogas transportation from gas holder via the filters to modular CHP units.
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Operation of modular CHP unit and emergency flaring system is adjusted depending on gas holder filling.
Maximum set level of gas holder filling will trigger activation of emergency flaring system for safe flaring of
excess ga s.

The 5 modules of modular CHP unit with rated electric capacity of 1.08 MW use biogas as fuel for generation

of electric and thermal energy. The modular CHP units are designed as independently operating units and

equipped with exhaust gas heat exchangers , and cooling heat exchangers to cool down the engine in case of
failure of internal and external heat consumers, input and exhaust ventilation system, control system, fresh

oil supply and used oil storage system. Heated water flows from the five modules o f CHP are directed to
distributor.

Water condensate from gas holder and gas filter is collected in condensate shaft from which it is pumped by
submersible pump 8 m3/h to the domestic and operational sewerage system

Technical characteristics of the digesti on and biogas utilization processes are provided in Table 4.4.
Table 4.4: Parameters of sludge treatment system. Option 2

Process Parameter Value Unit ‘

1606000 | m?3/a

Sludge input flow 4400 | m3/day

150 | t/day , dry solids

1606000 | m3/a

o Sludge outlet flow 4400 | m3/day
Digestion
88 | t/day , dry solids
Input sludge water content 96,5 | %
Output sludge water content 98 | %
Biogas yield 13413000 | m3/a
Digestion temperature 55 | 9|
Output capacity, electricity 24600 | MWh/a
Biogas burning -
Output capacity, thermal energy 45700 | MWh/a
40880 | m3/a

Sludg e input flow

67 | t/day , dry solids

Incineration -
Combustion temperature 850-950 | ?

Quantity of collected ash after combustion 10000 | t/a

Process parameters of incineration of dewatered and dried digested sludge and biological sludge are similar
to those listed for Option 1 (refer to Table 4.3, Figure 4.7).

Digestion of primary sludge enhances ecological and process -economy advantages in terms of

1 Content of dry organic matter in digested sludge is decreased to 30%, with the following effects:
smaller vol ume of sludge; better dewatering performance; smaller water content in dewatered sludge

RAMBGLL

(up to 70%); reduced need for flocculation aids;
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1  Smaller odour emissions from stabilized sludge ;
1  Utilization of biogas for generation of electric and thermal energy, fo r the unit operating needs, and
also to serve the needs of other site facilities.
Option 3 provides for drying of dewatered primary and activated sludge and production of pellets which can
be utilized as fuel at cement plants or disposed at the landfills . This option relies on the following processes
1  Supply of cake (dewatered mixture of primary sludge and biological sludge) with water content of
80% from the existing mechanical dewatering shop to the intermediate storage hopper;
1 Cake feed from the hopper t o drier, for evaporation of water to meet the requirements of incineration
process, and for disinfection;
91 Dried sludge feed to pelletizing unit;
1 Odour control of gas from the drier unit;
1 Heat supply from dried sludge incineration (waste heat) boilers to th e drier;
1 Treatment of flue gas from waste heat boilers;
M  Treatment of scrubber effluent;
1 Collection of ash;
1 Delivery of excess dried sludge to cement plant for use as fuel, or disposal at MSW landfill
The mixture of primary sludge and biological sludge wil | be treated in two units comprising the following
sections :
1 Dewatered sludge drying and disinfection section which consists of six closed -cycle drying lines
(based on turbo technology) and six pelletizing lines;
1 Thermal energy section including two open -cycle waste heat boilers, and exhaust gas treatment
system.
Operation mode of the facilities is similar to that of Options 1 and 2 124 h/day , 8000 hlyear .
Dewatered sludge is fed by screw conveyers from the mechanical dewatering facilities to the buffer ta nk with
a heat exchanger to maintain the required temperature. A system of conveyers transport sludge from the
buffer tank via a dozing pump to turbo drier.
The drying process is based on treating a thin film of dewatered sludge in turbulent conditions. Sl udge
continuously moves along cylindrical module of the drier, by the action of turbine rotation and the dry
process gas flow. The heat transfer agent is diathermic oil circulating in the shell of the cylindrical module.
Internal wall surface of the drying module heated with diathermic oil has a high heat transfer coefficient with
the thin film of dewatered sludge. Every part of sludge is affected by a great number of heat shocks against
the hot wall. As a result, the time of drying is as short as several m inutes. In addition, no pre -treatment is

required (re -mixing of dry and dewatered sludge) before sludge is fed to drier. At the same time uniformity
of dry product is guaranteed, and microbiological hazard level of sludge is significantly reduced

The dri ed sludge flows together with vapour produced in the process of drying which ensures translational
movement of sludge inside turbine drier. The unit operates in a closed cycle where no uncontrolled emissions

to air are possible. Process gas carries the dri ed fine -dispersion sludge to cyclone for separation of the dried
product, process gas and vapour. Sludge particles are removed via sluice valves in the lower part of the

conical section of cyclone. At the same time process gas and vapour are removed via cy lindrical part of
cyclone to the treatment section comprising the following elements

M  Venturi scrubber;



Project Description
) Pl 4-27

Demister;

Circulation fan;

Performance gas heat exchanger;
Heat recuperation heat exchanger;
Condensation tower;

=A =4 =4 4 4 A

Exhaust fan .

Gas-and -vapour mix fromt  he cyclone with residual suspended particles is directed to Venturi scrubber and

mixed with water. Mixture of vapour and suspended solids is collected in separation chamber. Inside the

scrubber fine particles (together with liquid) are separated from the g as fraction. The liquid fraction collected
at the bottom is returned to the separator by a centrifugal pump, in order to enhance scrubbing

performance. Suspended particles are transported via pneumatic valve to the head of MWWTP. Gas is

removed through the  top part of Venturi scrubber which is equipped with demister T a static separator that
catches water droplets in gas flow. Treated process gas is directed by circulation fan through performance

gas heat exchanger and further to the turbo blower. A part of process gas which corresponds to the quantity
of vapour produced in the course of drying is extracted from the closed circuit and directed to the heat

exchanger for recuperation of thermal energy. The product of this process is hot water at the temperatur e of
80-85°C and associated partial condensation of vapour. The condensation process is completed in the

condensation tower which is designed as a vertical cylinder and serves for process gas purification and

cooling.

Dried sludge from the cyclones passes through a system of conveyers to the dozing system with macerator,

and then is pressure  -fed to pelletizer. Dried sludge pellets are discharged to the cooling unit and further
transported by conveyer to the dosing devices of waste heat boilers. The excess m aterial is kept in storage
hopper before shipment to cement plant or MSW landfill. Air from the pelletizing system is pneumatically

transported to cyclone filter for separation of solid dust particles. After that gas is directed by fans to odour

control fa cilities which also threat gas containing non -condensing substances from the dewatered sludge
hopper and drying section.

The odour control facilities provide two stages of gas treatment: alkali -oxidizing and acidic. Here the physical
and chemical processi s based on oxidation and neutralization reactions enabled by presence of sulphuric
acid, sodium hydroxide (caustic soda) and sodium hypochlorite.

Heat for the drying process is supplied from the heat generation section

Dozing units continuously feed dry s ludge pellets to waste heat boilers. The latter are designed with flat

traveling grates which makes them suitable for incineration of various combinations of products with similar

parameters. The moving grate evenly distributes fuel in the furnace and opti mizes utilization of primary
combustion air. Secondary air is supplied into the chamber in specific points to cause turbulence and achieve

complete combustion of fuel. This process relies on counterflows which support burning. Hot gases flowing on

the cold and wet product prepare it for optimum and complete combustion and minimize the residual

quantity of non -combustible material (ash). Ash is discharged automatically . The combustion chamber is
designed in a way to keep flue gas in the chamber for at least 2 s, to minimize dioxin emissions (in

accordance with the EU Directive applicable to waste incineration). 30% solution of carbamide is injected into

the chamber of waste heat boiler, in order to minimize nitrogen emissions from incineration of the alternat ive
fuel. The waste heat boilers are equipped with gas burners which are intended to start up the unit and

maintain combustion if the low calorific value of dried sludge is too low. Flue gas at the temperature about
950° from the waste heat boilers are di rected to heat exchangers to warm up diathermal oil for the sludge

drying process, and further to the treatment section comprising the following elements: cyclone, heat

exchanger, reaction tower, bag filter, and flue gas fan.
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Major part of ash is removed f rom flue gas in the cyclone. After the cyclone, treated gas with residual ash

particles flows to the heat exchanger where flue gas heat is transferred to the air which is subsequently used

to maintain combustion processes (heat recuperation system).

After cooling in the heat exchanger, flue gas is directed to the reactor tower for neutralization of acids (HClI,

HF), removal of sulphur oxides and heavy metals with the aid of reagents 7 calcium hydroxide (caustic lime)

and activated carbon. Special storage and dosing unit is provided for preparation of the chemicals powder

and control of their dosing

Table 4.5: Parameters of sludge treatment system. Option 3

Process Parameter Value Unit
Sludge input flow 270000 |t/a
Sludge outlet flow 61700 | t/a
Input sludge water content 80 | %
Sludge drying Output sludge water content 10 | %
Outpu t sludge water content for utilization in waste heat 20 | %
boilers
Drying temperature 280 |2
Quantity of incinerated sludge 51400 |t/a
Incineration of Combustion temperature 950 |2

dried sludge pellets

Quantity of ash 13000 | t/a

At the outlet of the reaction bower, gas containing some calcium compounds (products of acid neutralization)
and activated carbon particles with adsorbed metals is passed through the bag filter and then emitted to
atmosphere through a stack with emissions monitoring sensor.

The ash collection and transportation system provides collection of solid products of combustion from boilers
and gas treatment system, their supply to the intermediate storage hopper and subsequent loading into
containers for transportation to disposal (bur ial) facilities

The whole system is controlled by means of electric control panel with programmable logic controller (PLC)

which provides continuous measurement of the main process parameters (temperature, pressure, oxygen
concentration, flows, etc.). In case of any departure from the setpoint values, the emergency procedure will
automatically steer the system back to safe range. In addition, the facilities include a system which monitors
pollution emissions to atmosphere during operation in automatic mode , based on the following parameters

1 Flue gasflow 7 actual and converted to normal conditions (0°) ;101.3 kPa,drygas );

1 Temperature in thermal treatment zone, downstream of thermal treatment equipment, after each
treatment stage and in the stack;

1  Flue ga s water content (at the concentrations measurement point);

1 Concentration of suspended solids, sulphur dioxide, carbon oxide, nitrogen oxide, hydrogen chloride,
total organic carbon, ammonia (in case of nitrogen oxide control with ammonia water) and other
known impurities

RAMBGLL
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Process layout of the sludge incineration line considered in this option is shown in Figure 4.7 and its key
parameters are listed in Table 4.5.

RAMBGLL
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Option 4  provides for drying of dewatered sludge and biological sludge and production of pellets which
potentially can be used as fuel in cement industry. Unlike the previous option, natural gas is used here as the
main fuel for sludge drying process. Option 4 includes the following processes (Figure 4.8):

1  Supply of cake (dewatered mixture of primary sludge and biological sludge) with water content of
80% from the existing mechanical dewatering shop to the intermediate storage hopper;

1 Cake feed from the hopper to drier, for evaporation of water to meet the requirements of incineration

process, and for disinfection;

Dried sludge feed to pelletizing unit;

Odour control of gas from the dr ier unit;

Supply of heat produced by burning of natural gas to the drier;

Dispatch of dried sludge pellets as alternative fuel for cement plant

The mixture of primary sludge and biological sludge will is treated in two units comprising the

following secti ons:

1 Dewatered sludge drying and disinfection section which consists of six closed -cycle drying lines
(based on turbo technology) and six pelletizing lines;

1 Thermal energy section including six boilers fired with natural gas

= =4 =4 -4 -4

The processes of dewatered slu dge drying and disinfection, and production of pelletized alternative fuel are
similar to those described for Option 3.

Heat for the drying process is supplied from the thermal energy section where thermal energy is produced by
6 boiler units (per block) f ired with natural gas. The heat transfer agent (vapour) is directed to heat
exchangers to heat diathermal oil for the sludge drying process. The gaseous products of combustion are
emitted to atmosphere via stacks

The main process parameters of Option 4 ar e listed in Table 4.6.

Table 4.6: Parameters of sludge treatment system. Option 4

Process Parameter Value ‘ Unit
Sludge input flow 270000 | t/a
Ooca¥zqdsesdo FacsqdbhbEsYIbojo 99 53600 | t/a
Input sludge water content 80 | %

Sludge drying Output sludge water content when dispatched to 10 | %
cement plant 0
Output sludge water content for utilization in waste
) 20 | %
heat boilers
Drying temperature 280 |2

RAMBGLL
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Air treatment solutions
The air treatment facilities will be provided in the area which is currently occupied by the grit drying beds
(to be removed). The system of air ducts will transport the whol e volume of collected gas (500000 m?3/h)

to high -pressure fans supplying air to the treatment facilities comprising three steps (Figure 4.5):

1 sulphuric acid (H2SO4) gas scrubber;
1 sodium hypochlorite ~ (NaClO) gas scrubber ;
1 sodium thiosulphate  (Na»S,03) gas sc rubber .

i Sodium Sodium
Tre):tfrlnent Hypochlorite Thiosulfate
Treatment Treatment

Tower Tower Tower

Catorposoe
OTBEpPCTHE

Treated Air

Deodorization

Sulfuric Acid Recycling Sod&t.;rgy?l?/np;g:]lgrlte Sogigg;c'll'i:i;sati\l?te
and Peepaation Taul Preparation Tank Preparation Tank

Figure 4.9: Air treatment design scheme

The proposed acid scrubber consists of three functional zones. Circulation pumps supply washing fluid
(sulphuric acid solution) from the acid tank. Contamina ted air flows through the reactor in the opposite
direction (against the washing fluid) to demister where residual liquid is removed. After that air is

successively passed through sodium hypochlorite treatment and sodium thiosulphate treatment stages

The above process will remove 95% of impurities contained in air discharges of the waste water
treatment facilities, and purified air will be extracted from the building by a system of fans

Alternative locations for new MWWTP facilities

Materials of the previ  ous impact assessment studies (2012, 2016) did not consider alternative locations
for the project activities, as the design provides for the Project implementation within the boundaries of
the sites currently occupied by MWWTP.

In 2017 UE Minskgrado develo  ped a plan for extension of Shabany industrial area (refer to section 6.5.5)
including inter alia alternative possibility of MWWTP extension in greenfield territories. Minsk City
(Zavodskoy District Administration ) jointly with UE Minskrado conducted publi ¢ forum involving various
communities after which the City and Minskgrado received multiple official queries and grievances from

residents of Minsk City (Shabany neighbourhood) and Minsk District (Novodvorsky rural council).
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It should be noted that the Pro ject location has been finally selected by now, i.e. the Project will be
implemented at the site of MWWTP - 1. Construction of sludge disposal facilities beyond the boundary of
MWWTP site is recognized as unsustainable from economic and environmental perspec tive, for the
following reasons :

1 Land allocation for construction of sludge disposal facilities outside the main sites of MWWTP
would entail the need to establish a sanitary protection zone for the new facility and would extend
overall area of environmenta | impacts of the Project;

1  Significant unbuilt areas at the existing sites of MWWTP, as well as areas cleared after demolition
of existing structures will not be used for the waste water treatment processes;

1  This option would invalidate the benefits of cess ation of sludge transportation from MWWTP.

The Project design allows for selection of alternative locations for individual Project facilities listed in

Table 4.8 at the site of MWWTP  -1. Detailed information about their final positions which will be defined at
the next stage  of design development will enable a more accurate assessment of Project impacts on air

quality, and to a lesser extent on other components of the environment

Alternative solutions  for Volma Sludge Facilities

The existing Volma sludge fa  cilities are located at the distance of 23 km (by road) from the main site of
the waste water treatment plant. Sludge disposal capacity of the facilities will be fully used up within next
4 to 5 years. The following operations can be considered for the slud ge facilities in the future

1 Continuation of current sludge disposal practices is only possible during few years, as the disposal
capacity is limited. Extension of sludge disposal grounds is not possible. Operating costs will
remain at high level. The rema ining period of the disposal facilities operation could be extended
by reducing unit rates of sludge generation, however only minor extension would be achievable,
thus this option is not acceptable.
1 Cessation of use and decommissioning of the sludge dispos al facilities will result in a long -term
natural process of sludge transformation and production of methane. Operating costs will remain
at the same average level during 3 -4 years, when collection and treatment of drainage water
from the sludge disposal si  te will still be required. The sludge incinerator will only treat the newly
generated sludge. The territory of sludge disposal facilities could be restored and returned into
the business circulation, provided that adequate reclamation plan is developed and implemented.
1 Incase of potential increase of sludge incineration capacity, sludge currently stored at the Volma
sludge facilities could be returned for treatment. In this case again, the site territory could be
restored for further use. However both capi tal costs (modification of sludge incineration facilities)
and operating costs (transportation) would be high

Currently the Project design provides for construction of incineration facility at the main MWWTP site for

incineration of sludge in quantities e quivalent to average daily sludge generation rates. This means that

Volma sludge facilities will be gradually decommissioned, and the load on public roads caused by sludge
transportation will decrease to the minimum. Subsequent reclamation of the sludge lagoons will help to
minimize drainage water transportation from Volma facilities to MWWTP. The drainage water sewer will

be decommissioned, and the land plots currently occupied by this facility will become available for other

purposes .

Comparison of Main A  Iternatives and Selection of Preferred Option

For comparison of the  above options, the Technical Consultant (Sweco and DiAr Klass) took into account
such parameters as generation of thermal and electric energy for sale, natural gas costs and weight of

gene rated ash (Table 4.7). Conclusions drawn by Ramboll take into account opinion of the Technical
Consultant, as well as results of assessment of associated environmental effects.
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Table 4.7:Comparison of main sludge treatment alternatives based on key parameters (information from
Technical ConRapdrtt)ant 6s

Energy generation ‘
. Energy Gas consumption, Ash
Option Type and : balance, th. th.m 3/ a generation, t/a
i Quantity Gla :
48.1- 10°
- 0,
Thermal - 80 % GCal/a
. +250 1238 <30,000
. 13.24-10
- 0,
Electric - 20 % KWhia
1
Advantages of the option : less wastes (ash instead of sludge), utilization of energy potential of sludge,
more straightforward sludge treatment process compared to Option 2.
Disadvantages of th e option: mainly thermal energy will be generated (with smaller proportion of
electric energy ), emissions from sludge incineration
19.94-10°8
- 0,
Thermal - 34 % GCalla
- +250 1037 < 25,000
) 46.23:10
- 0,
Electric - 66 % KWhia
2
Advantages of the option: less wastes (ash instead of sludge ), better utilization of energy potential of
sludge ; higher proportion of electric energy generation , less ash will be produced
Disadvantages of the option: technically more complicated than Option 1; emissions from sludge
inci neration, quota system for power supply to grid in the Republic of Belarus
* Fuel pellets *19.04-10 3t/a | *+236 ( equivalent
with residual _ energy output of
water content Q=124 MJkg fuel pellets ) 1238 <25,000
of 20 %
3 Advantages of the option: less waste s; utilization of energy potential of sludge will be possible
provided that market for the alternative fuel is available.
Disadvantages of the option: technically more complicated than Option 1; emissions from sludge
incineration; lack of market for sale o f fuel pellets
+267 ( equivalent
Fuel pellets energy output of
with residual 98.95-10 ° t/a fuel pellets , 33 280
water content Q=14 MJkg corrected by '
of 10 % natural gas
4 consumption )
Advantages of the option: less wastes , utilization of energy potenti al of sludge will be possible
provided that market for the alternative fuel is available
Disadvantages of the option: energy costs will be higher than for other options, technically more
complicated than Option 1, lack of market for sale of fuel pellets 27
Based on the Technical Consultantds Report, Option 2 was r¢
approved by MVK. This option provides for digestion of newly generated sludge, followed by dewatering,
drying and incineration at MWWTP site. For this option the Technical Consultant identified the following
uncertainties to be clarified at the nest stage of design development
1 Ash which will be produced as a result of sludge incineration at the estimated rate of 27 -30 t/day
is subject to landfilling; other alter natives being considered include ash disposal at MWWTP site,

at Volma sludge facilities, or handing over to third parties for utilization in road construction
(refer to Chapter 9 for details of the selected approach to ash disposal);

27 Besides the disadvantages reported by the Technical Consultant , it should be noted that faciliti es considered by this  option would consume the
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1 The estimates of influ  ent waste water flows to treatment by MVK appear to be exaggerated, thus
the target capacity of sludge treatment facilities has to be adjusted ;
1 In order to make anaerobic digestion of sludge compatible with the proposed biological nutrient
removal processe s, a further solution has to be developed to pre -treat supernatant water flow
from the digestion processes before its recirculation to the main treatment processes ;
1 Some customers of MVK generate waste water with high organic content; after implementation of

the preferred option such effluents should be either pre -treated by customers or pumped directly
to the digestion syste m, otherwise their circulation in the common sewerage system will cause
excessive acidification of waste water flow and consequential early degradation of the system
elements due to extensive corrosion;

1 Inorderto decrease ¢ ontent of contaminants in waste water sludge and ash, the Technical
Consultant recommends MVK to enhance quality monitoring of waste water discharges from
customers, and to incentivize implementation of local pre -treatment facilities.

High level review of MVK upgrading options with the above options and conditions incorporated is shown

in Table 4.8 (based on the Technical Con s udconducteddy Report
Ramboll) .

al
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Table 4.8: Main options for practical Project implementation . advantages and disadvantages
Index Short description Advantages Disadvantages Prerequisites
Reconstruction of MWWTP -1
High probability of penal sanctions which will be
imposed by supervising authorities for failure to
comply with treated effluent and air quality
fizero alternative 0 ng . standards, composition of facilities of MWWTP and . .
E.O ) Zero capital cost o ) o None identified
Project ) Volm a sludge facilities (capacity of existing sludge
disposal facilities is enough only for 4 -5 years of
operation, after which new sludge lagoons will be
required )
Priority Investment Studies to understand dispersion of substances emitted by
Programme (PIP): Better quality of effluent sources at MWWTP which cause odour nuisances.
reconstruction of waste discharged to River Svisloch Assessment of environmental and social impacts of the
water collecti on, and improved air quality, Project.
E2 treatment and disposal potential reduction of Significant capital investments and high . .
systems; MWWTP SPZ. Lower cost of operating costs Design development for disposal of end products of
implementation of new sludge transp ortation from incineration of waste water sludge.
technical solutions for MWWTP for disposal at the Additional training of MWWTP personnel and supervision
disposal of waste water | Volma sludge facilities of their activities during the first period after
sludge commissioning of the new systems
Reconstruction of waste water collection system (long -term programme )
Area coverage of the waste water collection and
transportation will not match the population
fizero alternative 0 nd _ growth in the service area. _ -
L2.0 ) Zero capital cost None identified
Project ) Need t o provide local systems for collection,
treatment and disposal of waste water in new
residential areas.
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Short description Advantages Disadvantages Prerequisites

Extension of waste
water collection and
transportation system

to match the housing oo )
L2.1 systems in line with the

development prospects o
anticipated growth of

Full provision of waste water
collection and transportation

in the service area,

_ . population Survey of the existi  ng waste water collection and
with in the planning ) . .
. . transportation system, and development of design for its
horizon until year 2030 High initial and operating costs, with increased extension.

Ditto, with a longer number of users of services.

. . Incorporation into the Long -term Investment Programme
planning horizon (LTIP)
(also after 2030), and Ditto, with a longer planning
195 including connection horizon and provision of
of rural settlements sewerage services to rural
of Minsk District to settlements in Minsk District

the sewerage
systems
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ENVIRONMENTAL BASELI NE CONDITIONS
Climate
The Project site is located in the moderate continental climate area. This type of climate is distinguished
by warm summers and mild wet winters induced by the western disturbance of air mass. Monthly mean
air temperature in Minsk is -4.5°) inJanuary , 18 .5°) inJuly (Table 5.1). Absolute maximum temperature
is 35°] and absolute minimum is -39°) .
Table 5.1: Climate normal air temperature in Minsk °)
| Il ] \Y Vv VI ‘ VI VI IX X Xl Xl eo
Mean
- -6.7 | -7.0 | -3.3 2.6 8.1 | 117 | 13.8 | 128 8.2 3.6 -1.3 -55 31
minimum
Mean -45 | -44 | -05 72 | 133 | 164 | 185 | 175 | 121 | 6.6 0.6 -34 6.7
Mean
) -21 | -14 | 3.8 |122 |187 | 215 | 236 | 228 |16.7 | 10.2 2.9 -1.2 10.6
maximum
Wind pattern is an important factor that influences air pollutants transp ort. Westerly winds with speed up
to 6 m/s prevail in the Project area (Table 5.2). Average annual wind rose is shown below (Figure 5.1).
Table 5.2: Frequency of wind directions , %
N NE ‘ E ‘ SE S ‘ S w NW Calm
January 6 4 9 12 20 17 20 12 3
July 14 9 9 6 10 12 20 20 7
Year 9 8 11 11 16 13 18 14 5
N
/
NW 1o NE
Jo ~. )
> ’ January
/.( o
We 0 E —— ] Uy
* L
\ . = = = Year
\ '
N .
VSl R4
N : .
SW ~ QCF / SE
N |/
S

Figure 5.1: Average annual wind rose

By the precipitation
largely cyclonic activity. Long
precipitation depths are within the range from

quantity , the area is classifi ed as being sufficiently humid. Precipitation is induced
-time average annual precipitation is 698 mm
40 mm minimum in February to 90 mm maximum in July

. The annual variations of
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In the annual precipitation quantity , solid precipitation account for 12%, 13% of precipitation is mixed,
and the remaining 75% is liquid precipitation. The longest precipitation events are recorded in winter. In
summer precipitation events are shorter i n time though precipitation quantity more than double. In
autumn precipitation events grow longer.

Seasonal snow cover develops in the first decade of December and reaches its maximum thickness (up to
22 cm) at the end of February, just before start of sno w melting. Snow blanket thickness depends on
precipitation quantity and prevailing temperatures during the accumulation period. Snow cover

completely disappears in the first decade of April.

Annual amount of direct horizontal solar radiation at average clo ud amount is 1726 MJ/m 2.
The maximum freezing depth of sandy loam soil is 137 cm.

Adverse weather events are observed in the area which, in case of high intensity, may disrupt production

operations. About 60 days with fogs are recorded each year, including 45 days in cold season (December -
March), with average fog duration of 6.2 hr/day during cold period and 3.2 hr/day during warm period.
Annual number of days with thunderstorms is 28, mainly in June and July. 20 -25 days are with snow

storms, and 5 -6 days a re with hail precipitation each year. Repeatability of years with ground frost in May
is 60 -70%, with strong winds and gusts (25 m/s or stronger) is 10% or less. Average annual number of
days with ice crust is 24, with rime frost T 21 days.

Other adverse w eather conditions include inversion temperatures which impede transport of pollutants

and tropospheric purification. The number of days with surface inversions and raised inversions (with the

lower boundary at a maximum height of 250 m) is about 20 each mo nth. Raised inversions are more
common in winter and raised inversions prevail in all other seasons. Most inversions occur at night time
(radiation inversions induced by surface air cooling). Their repeatability at day time is small. Night time
inversions are less dangerous as major part of pollution accumulation takes place in the afternoon

Thus, taking into account the number of inversions, air basin purification capability through degradation
of polluting substances is assessed as positive. Atmosphere s elf - purification capacity through pollution
washout by precipitation is assessed as positive

5.2 Air Quality
5.2.1 Pollution sources

The main point sources of air pollution are RUP Minsk Tractor Plant (MTZ), filials of RUP Minskenergo
(CHP3, CHP4), Minsk heating ne  tworks, KUPP Minskvodokanal, OJSC Minsk Automobile Plant (MAZ),
0OJSC Minsk Heating Equipment Plant, OJSC Minsk Building Materials Plant, OJSC Keramin, CJSC Atlant,
UP MinskKommunTeploset (municipal heating networks), OJSC Minsk Motor Plant.

In 2016 the fol lowing quantities of pollutants were emitted to air in Minsk, without treatment and

recovery: gaseous and liquid pollutants i 4.596 thousand ton/a, other gaseous and liquid pollutants i
0.004 thousand ton/a, volatile organic compounds (VOC) T 0.192 thousan d ton/a, nitrogen dioxide i
0.632 thousand ton/a, Sulphur dioxide i 0.036 thousand ton/a, carbon oxide T 3.161 thousand ton/a,
hydrocarbons other than VOC T 0.570 thousand ton/a.

5.2.2  Air pollution level

Current extent of air pollution in the Project area is assessed by background pollution levels . The values
below are based on the data reported by GU Republican Centre for Hydrometeorology, Radioactive

Pollution Control and Environmental Monitoring of the Ministry of Natural Resources of the Republic of

Belarus for year 2017 28 (Table 5.3) .

2 Belhydromet Statement No.14.4 -18/788 of 11.07.2017 fiBackground |l evels and estimated meteorological par
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Table 5.3: Estimated background air pollution levels in the Project area

Maximum permissible concentration (MPC) of

Background level

pollutant in air , ug/m 3

Pollutant

Short -term . Share of

! Mean daily Mean annual pyg/m 3

maximum MPCstm*
Particulate 300 150 100 60 0.20
matter**
SP-10*** 150 50 40 58 0.387
Sulphur dioxide 500 200 50 28 0.056
Carbon oxide 5000 3000 500 659 0.132
Nitrogen dioxide 250 100 40 57 0.228
Phenol 10 7 3 1.7 0.17
Ammonia 200 - - 30 0.15
Formaldehyde 30 12 3 16 0.533
Lead or its
inorganic 1.0 0.3 0.1 0.079 0.079
compounds
Cadmium and its
inorganic 3.0 1.0 0.3 0.0016 0.001
compounds
Benz(a)pyrene - 0.005 0.001 0.00175 0.35

* MPCmd for benz(a)pyrene
** Solid particles (non -differentiated dust/aerosol )
***  Solid particles, fraction up to 10 micron

Air monitoring in Minsk is provided at 12 permanent stations including five automatic on-line monitoring
stations . The closest of them is located 8 km to the north of the Project area, at 50 Radialnaya St. in
Minsk.

According to the stationary monitoring results, air quality in most surveyed territories has been good over
past period. Percentage of samples with excessive concentrations of polluting substances at the stations
with discrete sampling arrangement has been less than 0.1%.

Reported results of continuous monitoring at the automatic stations indicate sulphur dioxide, ground -level
ozone, benzene and carbon oxide below the EU target levels.

Continuous measurem  ents yield the following mean annual values in the area of station No.1
(Nezavisimosti pr.), No.4 (Timiriazev st.), No.11 (Korzhenevsky st.) and No.13 (Radialnaya st.): nitrogen

dioxide (NO3;) 0.70 -1.18 MPC, nitrogen oxide 0.10 -0.35 MPC. The number of days with mean daily levels
in excess of PMC is significantly smaller than in the previous year. However short -time air quality
deterioration events (for the duration of 20 minutes) were still recorded in adverse smog - prone weather
conditions. The maximum level s of nitrogen dioxide of 2.5 -2.8 MPC were recorded at stations Nos. 13 and
4, and concentrations of nitrogen oxide of 2.5 -3.7 MPC were recorded at stations Nos. 11 and 4.

As a pollution prevention measure, GU Republican Centre for Hydrometeorology, Radioac tive Pollution

Control and Environmental Monitoring (Hydromet) warns industries about adverse weather conditions. In

addition, road police regularly arranges the fAiClean Airo ac
for conformity with environme ntal standards. In 2012 the Ministry of Natural Resource and Environmental

Protection considered prohibiting access to the city centre for vehicles that do not meet emission
RAMBGLL
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standards. An intention was also announced to relocate industries of hazard class 3 (including MAZ and
MTZ) from the city centre.
5.3 Physical Impacts
Levels of the physical impacts in the area of Minsk Waste Water Treatment Plant which are listed below
have been assessed in detail as part of EIA 2016 and are presented here to describe the Project baseline
1 noise (acoustic) impacts;
1 vibration impacts;
1 infrasonic and ultrasonic impacts;
1 electromagnetic radiation impacts;
1 ionizing radiation impacts;
1 thermal impacts
5.3.1 Noise
Current sources of noise impacts at the site of MWWTP are the process p lant, fans, vehicle motors.

According to the datasheet information, noise levels of the process units used on site are within the
permissible range established by health safety standards. The fans are provided with vibration dampers
and connected to air du  cts via elastic spacers. Silencers are provided for the exhaust fans and supply
units. Air blowers, pumps, fans being the strongest sources of acoustic oscillations are installed indoors,
mostly in sound -insulating rooms.

Measurements which were conducted by the Environmental Laboratory of SemigorEcologia LLC on
31.01.2011 demonstrated that day and night time noise levels and sound pressure levels in the
residential areas near the sanitary protection zone of MWWTP do not exceed the permissible standard
valu es (Noise at work place, vehicles, residential and public buildings, residential areas. Approved by the
Ministry of Health of the Republic of Belarus of 16.11.2011 No. 115).

In 2017 Environment al Centre APYLEGAZOOCHI STKAmMeasariaigs e ssed r ¢
actual noise levels in a series of monitoring points and comparing the measured values with the approved

limits. No violations were identified ». Results of the above assessment and primary data on field

measurements of noise and vibration, as wel | as reconnaissance survey undertaken by Ramboll in

November 2017 indicate that sound pressure at some points at the boundary of the nearest to MWWTP

regulated territories is to a larger extent caused by railroad and motor road traffic noise, with sources

|l ocated close by residential buildings. On the Consultantd:
contribution to the level of negative physical impacts at the boundary of estimated SPZ, it would be

necessary to identify and prioritize the relevant so urces throughout the industrial area (including MWWTP

facilities), characterize their impacts by quality, and consider contribution of each source to the integral

field of the respective physical parameter. As soon as design parameters of the equipment to be installed

within the scope of the Project become known, it will be possible to prepare a more accurate assessment

of contribution of the new facilities (refer to description of Project physical impacts in Chapter 8 ).

The Report of EnvirBNmMEGAZDOCEhSTKAG al so mentions that inc:
sanitary protection zone did not identify any residenti al (
opinion, this statement is not fully true in terms of land use within the boundaries of SPZ, as it is known

that four households still persist in the former Shabany village to the soutn -west and west of MWWTP -2

site. As reported by Novodvorsky rural council, the respective land plots are used by nationals of the

Republic of Belarus for living and subsidiary farming, without formal registration. The lack of legal

grounds for such land use does not preclude the requirement to incorporate it into the process of impacts

assessment, including acoustic impacts, of the existing and future facilities of MW WTP in the territory of

SPZ (refer to Chapters 8 and 9 for more details ).

2 Development of project document for the sanitary protection zo ne of Minsk WWTP of UE Minskvodokanal. Phase 2. Justification and calculation
of SPZ boundaries for the nature usero6s operational site b aisMmdk BomrormensakeCergrenent of n

APYLEGAZOOCHI2ETKAD,
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Vibtraion

According to EIA reports, the main sources of vibration at MWWTP sites are pumps and fans. Their
vibration levels are assessed as negligibly low

Infrasound and ultrasound

In the industrial environment the main cause of infrasound impacts is operation of heavy machinery and
equipment (compressors , diesel engines , fans, etc.) which rotate or reciprocate with a frequency of less

than 20 strokes per second. Probability of infr asonic radiation at MWWTP site is low for the following
reasons :
1  The existing process plant is designed for rotation speed of 1200 to 3000 rpm (20 -50 rotations

per second), thus operation of such equipment does not cause any infrasound emissions;
1 Speed lim its are established for vehicles traffic on site (5 -10 km/h, maximum), thus no
infrasound may be generated.

Ultrasonic impacts on living organism are local by nature, as they are transferred by direct contact with
ultrasound tools, components being process ed or media in which ultrasonic oscillations are induced. No
such equipment is in use at MWWTP site

Electromagnetic radiation

Electromagnetic radiation sources at the given operational sites include all electric consumers, package
transformer substations , power mains. The following measures are taken to prevent or minimize their
harmful impact on MWWTP personnel

1 conductive parts of process units are located inside metal bodies and isolated from metal
structures;

1 metal bodies of standard equipment are ear thed and function as natural fixed shields from
electromagnetic fields;

1 safety earthing and zero grounding, equipotential bonding, protective cutout devices;

1 earthing of power and lighting equipment with zero protective earth (PE) conductors$

1 lightning pro tection system

lonizing radiation

According to EIA materials, MWWTP site is located in territory which is not affected by radioactive
contamination, and background radiation level here is similar to natural, contributed by cosmic and
endogenous sources

Thermal impacts

Operation of process plant and traffic at the site of MWWTP results in hot gas emissions to air and hence
inevitable local thermal contamination of the environment. No quantitative data on this impact is
available (EIA reports do not provide any measured or estimated results).

Surface Water Bodies and Water Quality

Treated effluent water from Minsk Wastewater Treatment Plant (MWWTP) is discharged to River Svisloch

which flows from north to south at the distance of 100 m to the north -west of t he MWWTP reconstruction
site.

River Svisloch, right tributary of River Berezina, is situated in the north -western part of River Dnieper
(Figure 5.2).
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River Svisloch is 257 km long and has several tributaries including River Vyacha (runs into Zaslavl
reser voir), River Volma, River Bolochanka (on the left -hand side), River Titovka, River Tilka, River Sinaya
(on the right -hand side) (Source: National Statistics Committee of the Republic of Belarus, 2017).

Zhitomir

KY
UKRAINE

Figure 5.2: WWTP position in catchment area of River Dnieper

Description in this section is based on previous EIA (OVOS) reports, scientific papers, national statistics,
reports of the national monitoring network of the Republic of Belarus, and other availabl e sources.

The nearest station of the national monitoring network on River Svisloch is located upstream of MWWTP
effluent discharge point and 0.5 km downstream of Minsk, in Podlesje settlement (reference number of
the monitoring station is 20212.3402). Mon itoring station downstream of MWWTP is situated in
Korolischevichi settlement (station reference number 20212.3403).

Hydrography and Hydrometry

Terrain in the catchment area of River Svisloch is hilly, with absolute heights within the range of 335 m in
th e upper reaches to 146 m at the embouchement to River Berezina. The river has its source in the

highland of Minsk to the north -west of Zaslavl and 1.5 km to south -east of Shapovaly village of Volozhin
District. The river mouth is situated in south -eastern outskirts of Svisloch village of Osipovichy District.
The river flows through central part of Minsk highland and western side of Central Berezin Plain. In the

upstream part the valley isa Y -shaped box canyon which is 0.4 -0.6 km wide. In the middle part th e
valley is mostly trapezoidal, and in the downstream section it is characterless or trapezoidal, 1 -2km
wide. Slopes in the upper and middle reaches are moderately steep, in the lower reaches T gentle,

RAMBGLL



Environmental Baseline Conditions 5.7

dissected by tributary valleys. The flood plain is do uble -side type (one -side in the lower reaches) with
alternating banks, mostly open and dissected by old channels and ameliorative channels.

Total catchment area of the river is 5160 km 2 of which 78.5% belong to Minsk District (National Statistics
Committee of the Republic of Belarus, 2017; Water Cadastre of the Republic of Belarus). Annual average

water flow at the river mouth is 40 -50 m 3/s, near Korolischevichi 16.9 m 3/s (Table 5.8). Average water
surface slope is 0.5a.

River Svisloch width in the upper r eaches is 0.3 -0.5 km, in the lower reaches 0.8 -1.0 km. The
watercourse is partially channeled in seven short sections with the total length of 7.9 km in Minsk and

downstream of Korolischevichi. In the upper reaches, starting from Vekshitsy village the rive ris a part of
Viliya - Minsk water system. River channel width at Zaslavl reservoir is 20 -25 m wide. Svisloch makes

eight meanders within the boundaries of Minsk city. In the city centre the banks are clad with concrete

and landscaped. In the middle and low er reaches the river channel is meandering, with rugged banks and
multiple curvatures. Channel width is 25 -30 m, downstream of Osipovichi reservoir the width increases

up to 50 m. The key hydrographic and hydrometric parameters are listed in Table 5.4.

Tab le 5.4: Hydrographic and hydrometric parameters of River Svisloch

Parameter

Width, m 25-35
Average depth, m 15-2.0
Maximum depth, m 3.0-3.5
Average flow velocity, m/s 0.5-0.8
Maximum flow velocity, m/s 1.0-1.1
Volume flow, long  -time average, m 3/s (at Korolischevichi) 16.9
Volume flow, annual average (2014 - 2015), m 3/s (at Korolischevichi) 12.6/10.7
Volume flow, maximum (September 28, 2015), m 3/s (Korolischevichi) 234
Volume flow, minimum (May 3, 20 15), m 3/s (Korolischevichi) 5.71
Level, cm (Korolischevichi) 0.63
Source: OVOS, 2016 39; Natural Environment in Belarus, 2015 81

Parameters of water catchment basin of River Svisloch in the area between Drozdy reservoir and

Korolischevichi settlement are sh own in Table 5.5. The area features complex topography composed of
terminal moraine ridges and hills in combination with small river valleys, dells and ancient lake basins.

Natural hydrographic network in the area has been transformed by operational activi ties, especially by
construction of Viliya  -Minsk water system. The main tributaries of River Svisloch in the study area are

River Tsna (14 km), River Loshitsa (12 km), River Slepnya (17 km), unnamed creek near the village of

Klimovichi. The catchment area covers almost whole built territory of Minsk 80% of which is served by

storm water drainage systems. The river flow is affected by impacts of diversion through Viliya -Minsk
water system, industrial and municipal water abstraction and wastewater discharges in Minsk, urban

development in the catchment area, and ground water abstraction.

Table 5.5: Hydrographic parameters of River Svisloch in the area of Drozdy reservoir and Korolischevichi

settlement
Korolischevichi
Parameter Dr ozdy
reservoir settlement
Average elevation of water catchment area above sea level, m abs. 248 240
Catchment area, km 2 625 1060
30 Reconstruction of Minsk Wastewater Treatment Plant. Feasibility studies. Environmental impact assessment (OVOS). Ref. 14.043. Vol. 14. -
043 -06. Environmental protection. Book 6. 1 Minsk: Ministry of Housing and Municipal Services of the Republic of Belarus. Natio nal Unitary Design
Enterprise fiBel kommunproekt o, 2016.
31 Natural Environment in Belarus. Environmental bulletin 2015 1 Minsk 2016 1 323 p.
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Parameter Dr ozdy Korolischevichi
reservoir settlement
Average river slope , a 1.97 1.11
Drainage network density, km/km 2 0.38 0.37
water surface 6 5
bogs, wetlands 6 5

Percentage of catchment
area occupied by

forests and shrubs 22 17
plough land 40 40
Source: OVOS, 2016 32
5.4.2 Hydrology
River Svisloch and its tributaries feature distinct spring high -water period with high levels of water,

relatively stable summe  r-autumn low -water period, winter low  -water period when water levels are
slightly higher due to frequent thaws, and flood events which happen almost every year.

Spring high water period is associated with snow melting and is observed every year in roughly same
timeframe. River flow increases by multiple times from normal which intensified river bed evolution

processes: caving of banks, reaches, islands, filling of bars, silt deposition in flood valleys, and even

breakthrough phenomena at sharp bends.

Water level rise normally starts in the middle or end of March and continues for 20 -30 days at the rate of
10-15 cm per day. The earliest recorded start time of high water period is early February; the latest time

is the middle of April. The highest water level is normally observed in the first half of April when river is

free from ice, however on some rare occasions water level may be maximum during ice drift or even

more seldom during ice  -covered period.

Spring high -water period is followed by summer -autumn low -water period which lasts till autumn high -
water period (if present) or till river freezing. Both water level and volume flow are the lowest at this
stage, due to dramatic reduction of surface water inflow from the drainage area.

Low-water period in the up  per reaches starts in late May, and in the middle and lower reaches in June,
and lasts for five months till end of November. In roughly half the instances low water levels are recorded
in August and first half of September, and sometimes small rivers dry u p in summer.

Cold period starts in the second -third decade of November. At the same time rains cease, water level

starts to decline and normally reaches its minimum by the time of first ice formation, i.e. during the first

days when shore fast ice or greas e appear. Winter low -water period is established which may last during
whole winter, however in 70% of instances it is observed in November -December.

Winter low -water level in the upper reaches is similar to that of summer low -water period, and in other
parts of the river it is by 20 -50 cm lower. In general water level in winter is stable with rare increases by

0.5 -1.2 m during thaw periods. Average duration of winter low -water period is 3 -3.5 months (from late
November/early December till March).

Hydrologi cal pattern of the river is heavily regulated by the cascade of reservoirs (Zaslaviskoye, Rinitsa,
Drozdy, Komsomolskoye lake, Chizovskoye, Osipovichi) with resultant reduction of maximum flows

during spring high water period and rainfall floods and increa se of low -water flow. The maximum quantity
of water that can be diverted from River Viliya via Viliya -Minsk water system (commissioned in 1976) in a
dry year with 95% probability is about 380 million m 3. Such diversion together with reservoir -regulated

riv er flow during low  -water periods has supplemented water resource of River Svisloch and improved its
sanitary state.

32 Reconstruction of Minsk Wastewater Treatment Plant. Feasibility studies. Environmental impact assessment (OVOS). R ef. 14.043. Vol. 14.  -043-
06. Environmental protection. Book 6. i Minsk: Ministry of Housing and Municipal Services of the Republic of Belarus. National Unitary Design
Enterprise fiBel kommunproekto, 2016.
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Water flow

River Svisloch is fed by mixed sources however groundwater feed prevails. About 68% of total annual

flow is attributed to spring high -water period. Snow feed plays significant role during the whole winter
season and accounts for roughly one third of the total river feed. As soon as snow cover is completely

melted, the river is fed only by ground and storm water. At that groundwater runoff is more stable and
evenly distributed between seasons. Storm runoff is significant only during long rains and rainstorm

events. In December storm runoff gives place to snow runoff, as ground surface is covered with

persistent snow blanket.

According to the National Water Cadastre of the Republic of Belarus, long -term average annual flow in
River Svislochis 1.1 km  3/year, and annual flow with probability 95% is 0.9 km 3lyear. Flow variations
observed during the period 2000 -2015 were insignificant: from 0.8 km 3/year in 2015 to 1.5 km Slyear in
2010 (Figure 5.3).
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Figure 5.3: River Svisloch flow variations over the period 2000 -2015
Source: National Water Cadastre of the Republic of Belarus 33

Flow distribution  pattern of the river is affected by the system of reservoirs which regulate its natural

flow. Human interference has caused average annual flow of River Svisloch to increase by more than two
times, and leveled the flow variations. On the one hand, minimum monthly flow has increased; on the
other hand maximum water flows have become smaller. The river flow is also influenced by diversion of

water from River Viliya via Viliya -Minsk water system. Part of water from Drozdy reservoir is supplied to
Slepnya wate r system and in the future it will be also supplied to Loshitsy water system. Thus a water

loop with the total length of about 50 km will be provided in Minsk.

Ice conditions

Ice conditions have significantly changed after commissioning of Viliya -Minsk wa ter system. Before the
system was commissioned the river normally froze -up by middle of December, ice cover broke in second

33 http://www.cricuwr.by/gvk/default.aspx
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half of March, the highest water levels were recorded in first decade of April, and high -water period lasted
for 50 days. Conditions  after commissioning of the water system have not been thoroughly studied.

5.4.5 Navigation

River Svisloch is not used for shipping operations.

5.4.6 Land use restrictions related to surface water bodies

In accordance with Water Code of the Republic of Belarus (RB), Art. 52, water protection zones are
established along shore lines (water body boundaries) of rivers, creeks, channels, lakes, reservoirs, in

order to prevent pollution, contamination, deposition of silt in surface water bodies and their depletion 34,
Special restrictions are applied to business operations and other activities in water protection zones.

Even more stringent restrictions are applied in protected shoreline belts within water protection zones.

The width of water protection zones and protected shor eline belts of rivers, creeks, channels, lakes and
reservoirs in any areas outside cities or other settlements is measured from water body boundary.

As reported by the National Land Management Design Institut
protectio n zone in Minsk District of Minsk Region is 500 m wide, and the width of protected shoreline belt

is 20 -40 m, as of 1987. According to the Upper Dnieper Water Resource Management Plan, the width of

water protection zone of River Svisloch is 700 -2100 m, and width of protected shoreline belt is 125 -180

m.

River Svisloch is classified as category two fishery water body and in accordance with Resolution of the
Ministry of Natural Resource and Environmental Protection of the Republic of Belarus of March 30, 2015
No0.12 (On definition of list of surface water bodies used for reproduction, feeding, wintering, migration of
salmonid and sturgeon fish species) it is not used for reproduction, feeding, wintering, migration of

salmonid and sturgeon fish species. Perch, r oach, pike, crucian carp, tench live in the upper reaches of
the river, upstream of Minsk.

5.4.7 Surface water quality

Chronic impacts of contaminated wastewater downstream of municipal wastewater treatment plants, as

well as surface runoff from urban territorie s within the river catchment area are the main risks for

functioning of river ecosystems. Herewith extent of river contamination depends on amount of man -
caused pollutants discharged directly into water course. For instance, in 2009 the total volume of

discharges into water bodies within catchment area of River Dnieper was 642 million m 3, and the greatest
volume was discharged to River Svisloch - 221 million m 3 (Khomich, 2013).

Flow of River Svisloch which drains the territory of Minsk has been extensively transformed. Its chemical
composition is influenced by both natural (low self -regeneration capacity of biota and poor self -
purification capacity to recover after man -caused impacts) and anthropogenic factors (industrial and
municipal wastewater discharges , flow regulation).

Based on annual average hardness levels (2.73 -4.96 mg eq/dm 3), water of River Svisloch is described as
fisofto and fAimoderately hardo. By chemical composi-talcio.n wat et

The following materials with in formation on different parts of the river (upstream, downstream and
immediately near the study area) were used for assessment of surface water quality in River Svisloch:

1 Materials of OVOS 3%, including analysis of background water samples;

34 Water Code of the Republic of Belarus of 30.04.2014 No.149 -Z (as amended by RB Law of 18.07,2017 No.399 -Z,RB Law of 17.07.2017 No.51

Z)

35 Reconstruction of Minsk Wastewater Treatment Plant. Feasibility studie s. Environmental impact assessment (OVOS). Ref. 14.043. Vol. 14.

043 -06. Environmental protection. Book 6. T Minsk: Ministry of Housing and Municipal Services of the Republic of Belarus. National Unitary Design
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Long -term monitor ing data from water monitoring stations (National Water Cadastre of the

Republic of Belarus 3¢, GU Belhydromet 37) located upstream and downstream of MWWTP facilities.
One station is located upstream of MWWTP discharge point, in Podlesje settlement (station

re ference 20212.3402). Other one (station reference 20212.3403) is located downstream of

MWWTP discharge point, in Korolischevichi settlement, 10 km downstream of Minsk. The third

station is located in Svisloch settlement, upstream of the confluence point of River Svisloch and
River Berezina (station reference 20212.3450);

Statistical Book of the National Statistics Committee of Belarus 38 with analysis of pollutants
concentrations.

Background section is located 500 m upstream of the discharge point of Minsk W astewater Treatment
Plant. Background pollution levels in River Svisloch which are shown in Table 3 are adopted from

materials of S| NCHRPCEM (letter No.09 -10/1460 of 10.12.2012). Data in Table 5.6 demonstrate that
background pollution level exceeds the ma ximum permissible concentration (MPC) standards for surface
water bodies for the following substances: ammonium ion i 1.64MPC, nitriteion - 1.79MPC, total iron
2.33MPC, copper T 1.78MPC, zinc i 1.88MPC, total chromium i 1.60MPC, manganese i 1.55MPC, oll

products

T 1.60MPC.

36 RUP

fitCeanl Scientific Research Institute for Comprehensi vMinisMeohNatgral Resoutce and

Environmental Protection of the Republic of Belarus: Water Cadastre of the Republic of Belarus

37 St at

e Institutiotn efi Naotri oHyadlr oQreent eor ol ogy, Radioactive Pollution Control

of Natural Resource and Environmental Protection of the Republic of Belarus

38 National
235 p.

Statistics Committee of the Republic of Belarus. Environment al protection in the Republic of Belarus. Statistical book. 1 Minsk, 2017.
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Table 5.6: Background concentrations in River Svisloch

Concentration in

Parameter River Svisloch Surface water quality

standard 3%, mg/dm 3

water, mg/dm

25
1. Suspended solids 13.7
background+5
Ice -cover period : 4, minimum
2. Di ssol ved oxydnén, n 8.01
Free water period : 6, minimum 6
3. Hydrogen index (d - 6.5-8.5
4, Ammonium ion,3 mgVY/ 0.64 0.39
_ 40.0
5. Nitrate ion’, mgVY/ 144
(9.03as N)
0.08
6. Nitrite ion 0.043
(0.024as N)
7. Mineral content (dry residue ) 317.0 <1000
8. Chloride ion 41.7 300
9. Sulphate ion 30.7 100
10 Phosphate ion, mgP/dm 3 0.035 0.066 (as P)
Chemical oxygen demand, bichromate
1 oxidability COD | | 225 300
12 Biochemical oxygen dem?nd BO Ds, 35 6
mg] 2/dm
13 Total phosphorus, mgP/dm 3 0.107 0.2
14 Total Kjeldahl nitrogen 2.52 5.0
15 Total iron 0.630 0.270
16 Copper 0.008 0.0045
17 Zinc 0.030 0.016
18 Nickel 0.004 0.034
19 Total chromium 0.008 0.005
20 Lead 0.003 0.014
21 Cobalt 0.003 0.010
22 Cadmium 0.0001 0.005
23 Manganese 0.059 0.038
24 Petroleum products 0.080 0.050
25 Anionic surfactants 0.064 0.1
Source: SI NCHRPCEM 40
Hydrochemical monitoring data from Podlosje station on River Svisloch (0.5 km downstream of Minsk,
refer ence 20212.3402) have been analysed for the period 2011 -2015 (Appendix C, Tables C.5.6.1 -4).
39 Resolution of Ministry of Natural Resource and Environmental Pr ot approvalofn o f
surface water quality standardso
40 SI RCRCM letter on background concentrations of chemical substances in River Svisloch of 10.12.2012 No.09 -10/1460
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Both total iron (Figure 5.4) and copper levels (Figure 5.5) recorded at hydrochemical monitoring station

Podlosje were higher than MPC, however iron concentrations declined since 2012 (from 0.93 to 0.447
mg/dm 3) whereas copper levels demonstrated a growth trend (from 0.007 mg/dm 3 in 2007 to 0.019
mg/dm 2 in 2015). Zinc concentrations exceeded MPC in 2011 and 2015. Other measured parameters

stayed within MPC limits. H  ydrochemical status of river section at the location point of the monitoring

station is characterized as good (2014 -2015).

KoHueHTpauumn xxenesa obuero, mr/am3 (H.n. MNognocobe)
0,5
0,4
0,3
0,2
0,1
0
2011 2012 2013 2014 2015
mmm Total iron, mg/dm3 e===MPC
Figure 5.4: Annual average iron levels in River Svisloch, mg/dm? (Podlosje)
Data fo r Figures 5.3 -5.4 is sourced from the National Water Cadastre of the Republic of Belarus “ and
Surface water quality standard 2
KoHueHTpauun mean, mr/am3 (H.n. MNoanocke)
0,012
0,01
0,008
0,006
0,004
0,002
0
2011 2012 2013 2014 2015
mmm Copper, mg/dm3 e MPC
Figure 5.5: Annual average copper levels in River Svisloch, mg/dm3 (Podlosje)
“RUP fACentral Scientific Research Institute for Comprehensive Managmwimeerta of Water

Protection of the Republic of Belarus: Water Cadastre of the Republic of Belarus

“2 Resolutionof Mi ni stry of Natural Resource and Environmental Protection of thegRepublic
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Hydrochemical monitoring data from Korolischevichi station is available for the period 2000 -2015
(Appendix C3, Tables 3,4 ).

At Korolischevichi monitoring station (reference 20212.3403) phosphate ion concentrations (Figure 5.6)
exceeded MPC level by 2 -11 times (11MPC levels were recorded in 2009) throughout the surveyed period
(except for year 2012 when no excessive levels were recorded).

Ammonium ion levels (Figure 5.7) stayed above MPC during the whole 15 -year period and demonstrated
decline trend until  year 2009 (from 5.48 to 2.38 mg/dm 3). Then concentrations of ammonium ion stayed
at roughly same level during the period 2009 -2001, declined until 2013 and started to grow in 2014 -
2015 (to 2.07 mg/dm 2 in 2015).

The greatest annual average concentrations of nitrite ion (Figure 5.8) above MPC levels were recorded
during the period 2001  -2011 (up to 4MPC). In 2014 -2015 the levels significantly exceeded MPC.

Concentrations of copper (Figure 5.9) and zinc (Figure 5.10) exceeded PMC by 1.5 -3 times throughout
the monitoring period: copper concentrations stay at the level of 3SMPC since 2014, while zinc
dramatically increased between years 2014 and 2015 and reached the level of 2MPC.

Annual average concentrations of total iron (Figure 5.11) recorded during past 7 ye arsareby 1.2 -1.8
times greater than MPC.

Recorded excessive values of annual average bichromate oxidability (Figure 12) exceed MPC level by
maximum 1.5 times, however this parameters stayed within MPC limit since 2012. Hydrochemical status
of water body at this monitoring station is assessed as satisfactory (2014 -2015).

Petroleum products concentrations exceeded MPC in almost all years. Excessive content of synthetic
surfactants was registered once, in year 2001.

KoHueHTpauuu hocaT-moHa 3a nepmog HabnrogeHna 2000-2015rr,
mr/oms

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

mmm Phosphate ion, mg/dm3  es===MPC

Figure 5.6: Annual average levels of phosphate ion in River Svisloch, mg/dm? (Korolischevichi)
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KoHUueHTpauuM aMMOHMWI-MOHA 3a nepunog HabnwaeHna 2000-2015rT,

mr/aoms
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s Ammonium ion, mg/dm3  es=MPC
Figure 5.7: Annual average levels of ammonium ion in River Svisloch, mg/dm?3 (Korolischevichi)
KoHUeHTpauuM HUTPUT-UOHA 3a Nepuog Habnogenuna 2000-2015 T,
mr/am3
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Figur e 5.8: Annual average concentrations of nitrite ion in River Svisloch, mg/dm?3 (Korolischevichi)

RAMBGLL



Environmental Baseline Conditions
5-16

KoHueHTpauuu Mmeam 3a nepuog HabnrwgeHna 2000-2015rr, mr/am3
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Figure 5.9: Annual average copper concentrations in River Svi sloch, mg/dm? (Korolischevichi)

KoHuUueHTpauuM UMHKa 3a nepuvog HabnwaeHma 2000-2015rr, mr/am3
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s Zinc, mg/dm3 ess==MPC

Figure 5.10 : Annual average zinc concentrations in River Svisloch, mg/dm3 (Korolischevichi)
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KoHuUueHTpauuu xXenesa obuero 3a nepmog HabnwageHma 2000-2015rr,
mr/am3
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mmm Total iron, mg/dm3  ess==MPC

Figure 5.11: Annual average con centrations of total iron in River Svisloch, mg/dm?3 (Korolischevichi)

BuxpoMaTHaa OKMCNAEMOCTb 3a nepuog HabnwoaeHuua 2000-2015rT,
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Figure 5.12 : Annual average levels of bichromate oxidability in River Svisloch, mg/dm?3 (Korolischevichi)

Hydrochemical monitoring data from the station in Svisloch settlement is available for the period 2000 -
2015 (Appendix C1, Tables C.5.6.5,6 ).

At Svisloch settlement monitoring station (reference 20212.3550) annual average concentrations of
ammonium ion (Figure 5.13) exceeded MPC level by 1.5 -2.3 times throughout the surveyed period.

Excessive concentrations of copper at the level of 1.2 -3MPC were recorded in 2000 -2011 however this
parameter stayed within the permitted range over past 4 years.

Phosphate ion concentrations (Figure 5.14 ) exceeded MPC by more than two times . The greatest
exceedence is reported for year 2003 (7 MPC). In 2004 this parameter dropped to 4MPC and remained at

the same level till 2015.
RAMBGLL




Environmental Baseline Conditions
5-18

Zinc levels (Figure 5.15) exceeded MPC by 2 times only in year 2000 and decrease d to IMPC by 2005
after which they remained equal or slightly greater than MPC until year 2013. In 2014 -2015
concentrations of zinc increased dramatically (to 1.6 MPC).

Bichromate oxidability and nitrite ion concentrations were higher than permissible leve Is in some years
but never exceeded 2MPC. As of 2015 these parameters of River Svisloch water are reported to be within

MPC limits or slightly greater. Other measured parameters did not exceed the limits . Hydrochemical
status of water body at this monitori ng station is assessed as satisfactory (2014 -2015).

Excessive concentrations of petroleum products MPC were registered in 2002 and 2012.

KoHueHTpauum aMMOHWW-UOHa 3a nepuoa HabnwaeHna 2000-
2015 rr, Mmr/am3
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Figure 5.13: Annual average concentrations of ammonium ion in River S visloch, mg/dm3 (Svisloch settlement)
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Figure 5.14 : Annual average concentrations of phosphate ion in River Svisloch, mg/dm?3 (Svisloch settlement)
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Figure 5.15 : Annual average concentration of zinc in River Svisloch, mg/dm? (Svisloch settlement)

5.4.8 Integrated status assessment of River Svisloch

Indicator used for integrated status assessment of surface water bodies is water pollution index (WPI).
WPl is derived from annual average con  dentrations of six ingredients - dissolved oxygen, readily
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degradable organic matter (as BODS5), nitrogen ammonia, nitrogen nitrite, phosphorus phosphate and
petroleum products i using formula (1):

1S C
mB=—>_—— (),
65 VK
where JjiiTconcentr at pavameter,MPG iidbmaxi mum per mi ssi bl e concentration
Water quality classificat  ion by WPI is shown in Table 5. 7.

Table 5.7:WPI -based water quality classification

Water quality class WPI Water quality description

I 0.3 or less Clean

Il more than 0.3to 1.0 Fairly clean

Il more than 1.0 to 2.5 Moderately polluted

v more than 2.5 to 4.0 Polluted

Y, more than 4.0 to 6.0 Dirty

VI more than 6.0 to 10.0 Very dirty

VI more than 10.0 Extremely dirty

Comprehensive assessment of status of River Svisloch is based on data from two monitoring stations (the

river monitoring posts near Podlosje village and Korolischevichi village) up and down stream of the

MWWTP effluent discharge point, respectively . Results of water quality analysis in the two sections of

River Svisloch indicate that annual average pollution concentrations upstream of MWWTP discharge point
(Podlosje) are within the range of 1.6 -3.3MPC. The resultant value of water pollution index (W PI1=1.7)
means that the river is moderately polluted.

Section downstream of Minsk wastewater treatment plant (monitoring station in Korolischevichi) is

exposed to greater anthropogenic pollution load and WPI values varied within the range of 2.5 to 6.5

(Fig ure 5.16). WPI peak in 2003 was followed by a decline trend, and in 2015 the index dropped to 3
(moderately polluted water, Figure 5.16). In 2012 -2013WPlwas aslowas 1.2  -1.5, which is the
minimum level. By the pollution index over the past 5 -year period , river water in the study area is
assessed as polluted. As of 2014  -2015, hydrochemical status of River Svisloch at the monitoring section
of Korolischevichi is assessed as satisfactory.

To summarize the above, water quality in River Svisloch varies betwe en sections and also in time. The
worst contaminated section in the study area is located near Korolischevichi, and the greatest load on
this section was recorded 15 years ago when River Svisloch was characterised as very dirty.

RAMBGLL



Environmental Baseline Conditions
5-21

MU3B peku CBUCNOUYb B H.N. Koponuwesnuu 3a 2000-2013rr.

WPI
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Figure 5.16 : Variations of WPI in River Svisloch section downstream of Minsk (Korolischevichi) over the period

2000 -2015
Assessment of surface water quality is based on long -term monitoring data collected
Scientific Research I nstitute for Comprehensive Management of Wat
stations in Podlosje and Korolischevichi), as well as previous OVOS studies of year 2016 and other official
statistical information of the Republic of Belarus. The follo wing conclusions can be drawn from review of

the above materials:

1 MPC levels were exceeded in the background monitoring section of the river for the following
parameters: ammonium ion, nitrite ion, total iron, copper, zinc, total chromium, manganese,
petro leum products;

1 Excessive levels of the following monitored parameters were found in water samples taken from
River Svisloch in Podlosje settlement (upstream of MWWTP effluent discharge point) during the
period 2011 -2015: copper, iron, zinc;

1 Pollution level s in the section of River Svisloch in Korolischevichi (downstream of MWWTP effluent
discharge point) were higher than in other sections. Excessive levels above MPC are reported
over the period 2000 -2015 for the following parameters: phosphate ion, ammonium ion, nitrite
ion, copper, iron, zinc, bichromate oxidability, petroleum products, synthetic surfaces;

1 WPl index also slightly varies between sections. Upstream of MWWTP effluent discharge point
(Podlosje) river water is assessed as class 3, moderately pol luted. In downstream section
(Korolischevichi) water is assessed as class 4 -6, polluted or very dirty.

55 Geological Setting
5.5.1 Geomorphological Conditions and Relief

In terms of geomorphology , the area under survey pertains to the region of uplands and flatlan ds of
Central Belarus and is located within the south -eastern part of the Minsk marginal glacial accumulative
upland . The upland is composed of a massive complex -structured system of moraine ridges and
undulating masses formed during the Minsk stage of Sozhsk glacier retreat 43.

43e0¢¥b E.y. Y Qqd. eqoyeoaodj ¥YYHdd:dewdy On A@LLEYED WMS5Gubin et al. Geoecology of the Minsk Region . i
Minsk : UPAC, 2005, p. 116

V.N. Gubin et al. Geoecology of the Minsk Region. i Minsk: UPAC, 2005, p. 116
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The Minsk agglomeration is assigned to the eastern slope of the solid known as Ivenetsk -Minsk mass that
forms the upper Svisloch River basin. Genetic relief types are diverse : older glacial and fluvioglacial
deposits are compounded by modern fluvial , la custrine, biogenic , erosion accumulative and manmade
forms. Most of them , except for the manmade , have a propensity for a regular layered structure : the
upper layer with absolute altitudes of above 260 m is formed by glaciers, the midd le layer at 220-260 m
is characteristic of ~ fluvioglacial forms, and underlying surfaces are composed of fluvial, erosion

accumulative and biogenic species.

Natural relief of the Minsk city area is characterized by predominating gently sloping hills groupe din
ridges, heavily dissected glacial and denuded hollows and gulches, and sublatitudinal trending of basic

forms. Absolute elevations of the interfluve surface tendtorecede from 280 to 182 m in the south -east
direction and are 180-210 m in the area of the Minsk wastewater treatment station (MOS -1). The
Svisloch River valley downstream from the city forms a large meander directed south -westward.
Shabany, an industrial hub , is located in its central part and the Minsk wastewater treatment station sits
in the northern part. (see map in Figure 5.51) . The Svisloch standing water level in this section is 178 -
180 m above sea level and that of the highest sections of the fipeninsula o formed by the Svisloch and its
left tributary Trostyankais 200-210 m.

By engineering survey data, relief elevations within  the MWWTP -1 boundaries vary from 187.75 to
197.65 pasl. Partly , this elevation differential is related to the fact that the facility is situated within the
terrace complex of the large flood plain with the intr insic combination of different -level low inclined
surfaces and erosion slopes that separate them (Appendix 1, Photographs 11,12,16). The terraced
fluvial mesorelief is compounded by numerous technogenic (industry -related) features originated from
constru ction and multi  -year operation of sewerage and wastewater treatment systems such as randomly
alternating traces of earthworks of various purposes, artificially planned surfaces, and stabilized slopes.

The Svisloch flood plain is located outside of the MOS area and consists of a series of bilateral regularly
flooded surfaces whose current geomorphological regime is dictated by the over -regulated river runoff
due to a cascade of reservoirs and intensive utilization of the river valley

Geology and Hydrogeolo gy

The below engineering and geological elements in the area of the projected reconstruction of MOS-1 to
the depth of 15 m have been identified by the preliminary survey

1 Technogenic formations  (tIV) are comprised of filled -up soils made up of coarse and medium
slightly wet sand with inclusions of construction waste, crushed stone, slag, and wood waste; in
some wells, filled -up soils are impregnated with petroleum products; penetrated soil thickness
varies from 0.8 to 85 m.

1 Fluvioglacial deposits of the Sozhsk horizon (fllsz) are represented by  fine, medium, coarse,
gravelly and slightly wet, and wet and water -saturated sands of 1.2 - 7.1 mdepth .

1  Morainic deposit s of the Sozhsk horizon ( gllsz) are represented by sandy loam with inclusions of
gravel and p ebbles of up to 15% plastic and hard consistency interlaid by water -saturated and
slightly wet sands and medium sands, mostly water -saturated, with thickness of around 10 -11m.

Due to high filtration performance of surficial grounds , stormwater and snowmel trunoffs are largely
absorbed by soil and replenish water reserves of the upper groundwater aquifer. In January 2015, drilling
in the area of MOS -1 tapped up sporadic  perched water (5.7 -8.4 m) assigned to supramoraine sands in
local depressions of the mor  aine top. The fist lateral water -saturated layer was found at the depth of 6.7 -
12.7 m and ascribed to sand interlayers in the moraine mass. Assumingly , over snow -melting periods and
during summer and autumn rainfall floods, the groundwater level can be 0.5-0.7 m higher than the

above values.

eq@oj Yy aqafyvfiide: ObdosYsss jqoaoj Yaqdests d Gemgy of Bejads . | Mgkt Institute of Geology , NASB, 2001.
P. 816.

Geology of Belarus . i Minsk: Institute of Geology , NASB, 2001. P. 816.
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Critical specific features of engineering -geological and hydrogeological conditions in the MOS area in the
context of the projected activities are:

1 great compartmentalization  of the relief withupto 9.9 m differencein elevation;

1 nonuniformity  of the composition , structure and density of widely spread technogenic soils whose
thickness in individual sections exceeds foundation depths;

1 possible emergence of perched water infilled -up soils and supramoraine sands of the be d;

1 possible emergence of ground water sporadically distributed inside of the mass of moraine
deposits;

1 seasonal soil freezing down to 120-140 cm; and

1 heaving properties  of sandy loams and fine sands common for the area.

Stemming from the above conditions, r ecommendations for the MOS reconstruction design have been
given in the engineering and geological survey materials . In particular, it is advised to use natural
occurrence soils for foundation beds. Also, it is noted that actions for water drawdown and pro tection

from minor flooding as well as for preventing erosion, wetting and flooding of enclosing strata may
appear necessary .No prospected reserves of mineral resources and protected geological features have
been identified within the project boundaries.

Ramboll advises to supplement the list of potentially hazardous conditions of the geological environment
with presence of gas-generating soils which origin may be associated with the past use of some part of

the MWWTP area as filtration fields, solid wast e disposal and local pollution of technogenic soils by

petroleum products, as marked in the survey materials.

According to the  site visit findings , the proposed site for construction of sludge incineration facilities is
composed of technogenic filled -up soils that incorporate numerous  fragments of solid construction and
household wastes. To  improve aeration capacity of the soils their deep loosening is carried out which
creates the characteristic ridge -like nanorelief  (Appendix B , Picture 15).

Important  hyd rological conditions for the projected reconstruction include not only superficial bedding of
water -saturated horizons but also their local feeding by leaks from water communications and other

infrastructure, both accidental (Picture 12) and chronic.  The aeration zone is exclusively composed of
soils with high filtration properties , which testifies to the weak protection of the upper groundwater

aquifer from pollutants penetrating from the surface. This, in combination with the local presence of
contaminate d technogenic soils in the geological environment and multi -year ingress of a vast variety of
pollutants with air precipitations, creates conditions for chemical pollution of soil -ground waters. The

latter act as a transit medium for the transfer of pollut ants from sources and hotspots to the flood plain
network.

The above geological parameters of MWWTP site have been identified by preliminary studies and

supplemented by Ramboll. This information shall be used at the subsequent stages of Project

development , including final selection of preferred option for reconstruction, layout of new buildings and

facilities, foundations design. It is also recommended to arrange a series of further (more detailed)

survey activities to assess thickness and mechanical prope rties of filled soil in the building footprint area.

It is further recommended to conduct a systematic soil vapour and gydrogeological monitoring, in order

to prevent potential hazardous impacts associated with properties of soil in the zone of aeration, n ear-
surface water and first from surface aquifer on the proposed Project facilities and operations.

Topsoil

According to EIA 2012 and 2016, the Minsk wastewater treatment station is located within the
Oshmyansk -Minsk area of sod-podzolic clay loamy and sand loamy soils of the Central region of the
Central (Belorussian ) soil -geographical province. The topsoil of this area prior to its development was
marked with predominating sod -podzolic sand loamy and clay loamy soils combined with gley sods in
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closed depr essions and small erosion forms, alluvial soils of the bottomland complex of the river valleys,
and different variants of boggy soils in interfluves 44 .

Natural topsoil within the area of projected reconstruction is non -extant and was replaced by a

combinati on of differently disturbed sod -podzolic and associated soils, technogenic soils with topsoil
formation signs in surficial layers, and topsoil -free solid pavings and built ~ -over areas. Predominating
topsoil formation processes in the project area are humus accumulation assisted by widespread meadow

vegetation and gleying related to seasonal fluctuations of air and ground moistening of soils against the
background of comparatively frequent occurrence of perched water and weak common drainage of the
landscape. Asreported in EIA 2016 , in the MWWTP area, fertile properties are inherent in the surficial soil
and soil -ground horizon 10 -20 cm deep.

Soil and ground pollution in the MWWTP area is conditioned by multi -year impacts from a few groups of
sources. Local pollution sources are solid waste components, such as particles of various dispersity

grades, and wastewater in their disposal and infiltration sites; the overall area is exposed to precipitation

of pollutants from the air carried by suspended solids and li quid aerosols.

Surfaces of evaporation from open wastewater channels, air -tanks, and primary and secondary sumps
occupy a large area, which is favorable for the carryover of wastewater components by aerosols and their

leaching by air precipitations. Furth ermore , a close neighborhood of industrial zones of Minsk attaches
particular importance to industrial air pollution of the MWWTP area by heavy metals and polyaromatic
hydrocarbons from remote sources.

Since the program of pre  -project surveys had not provi ded for a topsoil study, including its current

chemical and microbiological pollution level, references to available data on urban soil properties in Minsk

were included in EIA 2016. In particular, there are indications of the soil alkylation level as comp ared to
soils of weakly disturbed ecosystems, low humus content, low capacity of the cationic exchange and

elevated concentrations of polyaromatic hydrocarbons, heavy metals (Table 5.8), petroleum products,

and other contaminants.

Concentrations of heavy ~ metals in Minsk soils reported in EIA are compared to the national average,
maximum and tentatively permissible values as well as to published data on background soil pollution of
weakly disturbed areas north -eastward from Minsk (Table 5.8).

Table 5.8: Content of heavy metals in topsoil: background concentrations and regulatory values in the Republic of
Belarus

Chemical elements
Data sources

Zn Cu Ni

Maximum and tentatively permissible concentratio n

. . . 32 55 33 20 | 1000
established by national regulations GN 2.1.7.12 -1-2004

Average concentrationin soils forthe Republic of Belarus 12 35 13 20 NA

Average concentration in  soils in the area of the projected

12 29 8 9 511 NA
Second Ring Road around Minsk 45

4yopgqbeafoaldbrgipe c033 aqOEdpuoyb ¥.qepo3.48véde

Nomenclature List of Soils in Belarus / N.I. Smeyan et al. Minsk : 2003. 43 p.

Jjoqub y.O. OaEddYeaYeEsYy, (QYEjbodsYeE Y d¥YdsqoEsY¥YsqdeYy deYdoe 033 aqaB®dad¥Y / V.
Fji doeYoWwhbde, 22047 .

N.l. Smeyan. Classification, Diagnostics and Systematic List of Soils in Belarus / N .I. Smeyan, G.S. Tsytron: Institute of Soil Science and
Agrochemistry, 2077. 220 p.

45 9399 o yOi ¢lL3gqbefF JordqydsesdYy bE oedeoREyydasddHindagy Gq#bdXdefhndyyY c2 dodoYosqacdo.
qodojyY 3oedej j. YYbdeFE bBE o3Fdoseq308 YREFBmFALds oy FQadDPE Y6 606028054 pURY

j dEBY3E tqdecoagaYe¥Y noacek" (| -YVHde dodpyOdag@edEpeYye, 2010
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Chemical elements
Data sources

Zn Cu Ni Mn Cd

Concentration in  soils | Average 21 39 13 9 0.53

of Minsk 46 B NA
Maximum 491 1077 | 716 | 217 8

It follows from the tabulated datathat heavy metal concentrations within the city can be ten-fold higher
than background and regulatory values. By the cited data, major pollution causes are associated with
longstanding impacts of industry and transport. Hence , topsoil in the area of the Minsk wastewater
treatment station is most likely to be above -MPC polluted with microelements because it is adjacent to
one of the largest industrial zones of Minsk and has accommodated the wastewater disposal and

treatment infrastructure over a few dozens of years.

Materials of engineering and geological surveys indicate that there is likelihood of local soil pollution

within the project boundaries: it may be concluded from characteristics of grounds from some wells that

they are impregnated with liquid hydrocarbons. MPC for this group of pollutants in soils of the Republic of
Belarus is established at 100 mg/kg (Act of the RB Ministry of Health No.17/1 as of 12.02.2012) ;
however, their impact can manifest itself not only in toxic effects for vegetation and water ecosystems

(carryover by groundwater to the flood plain network) but also in the accumulation of hydrocarbons and

associated volatile compounds in the gas phase of soils and grounds.

It is anticipated that some excess volume of soil and under -surface strata materials will be excavated

during construction of the Project buildings and facilities, it would be advisable to tes t the soil and ground
within the footprint of the future earth works to the depth of projected excavation, in order to assess the

level of chemical, biological and radiation contamination, and identify the soil suitability for local site

reclamation and la  ndscaping, or for its disposal by third parties.

Waste Management
Current waste management practices in Minsk city and district

Legal base for management of wastes in the Project area is provided in the following regulations

1 Lawofthe RepublicofBelaru s of 20 July 2007 fAOn waste management 0;

f Decree of RB President of 11 July 2012 No.313 AOn cert

wasteso;

i Decree of RB President of 28 July 2014 No.381 AOn chan

Decrees relatingto enhancem ent of consumpti on wastes management

sy

f Resolution of RB Counci l of Ministers of 23 July 2010

wast e management 0

The applicable requirements in the sphere of collection, transportation, treatment and dispo sal of wastes
are subject to continuous upgrading. The main changes applicable during the Project implementation

period are defined by the Waste Management Programme of Minsk City for the period 2015 -2019
(approved by the Resolution Minsk City Council of D eputies of 09.02.2015 No.103).

Report fiEnvironmental Impact Assessment of Planned Construction of the Second Ring Road around Minsk at the Section from the Motor Road M-
3 Minsk -Vitebsk to the Motor Road M-6/E Minsk -Grodno -Border with the Republic of Poland (Constru ction Phase 1 ).d Minsk: R&D Center
Ekologia, 2010.

C

I

46t qeobdoadoeesyYy YYbdeoy oaYdoboy doEba¥YY. | ¢godboIEbYq YbIqdoY¥YaYy. | edEDE oevrdaREY,

sedaREY) oy dydllée: ndoqesboq dqdcogaYeBEbdeoq obY¥Hdlyaa | ddalsd29da%q "ado 0]

Reconstruction of the Minsk Wastewater Treatment Station. Pre - Investment Feasibility Study. Environmental Protection. Report on Environmental
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The main features of RB regulation in this sphere include restriction (and even ban) of landfilling of
secondary resource and the principle of extended producer responsibility for the system for collection and
recycling of co mmodity and packaging wastes.

Municipal solid wastes (MSW) are the main solid wastes flow in Minsk city and district. A system of

regular scheduled cleaning operations is provided to manage MSW collection and transportation for

disposal. MSW collection fun  ctions are performed by legal entities and individuals (entrepreneurs).

Contractors providing waste transportation services are UE SpetsKkommunAvtotrans, SOOO REMODIS

Minsk, various entities under the umbrella of Minzhylkomkhoz, and a dozen of private opera tors. The sole
operator of waste burial services at landfills is UE Ecores.

UE Ecores operates three MSW landfills in Minsk district T Trostenetsky, Severny and Prudische.

According to the official web site of Minsk City (https://minsk.gov.by/), the total volume of MSW buried
at the above landfills in 2013 was 7.7 M m 3, including 59% (or 4.6 Mm?3) from residential areas, and

1.2 Mm? of domestic wastes from industries. In addition, the landfills accepted for disposal 1. 5 Mm? of
industrial solid wastes and 0.4 Mm? of soil during the same year

Overview of the three existing waste disposal sites in Minsk district is provided below.

Trostenetsky Landfill __operates since June 2007 and is the most up -to -date and environmentally friendly
landfill in the Republic of B elarus. The landfill occupies the area of 30.8 ha and is designed for 22 years of
service life. The third line of the landfill was commissioned in 2016. A waste treatment plant with a

capacity of 327 tons MSW per day was commissioned at the landfill in 201 7. The annual average volume
of sorted waste is 100 thousand tons, and the future plans provide for recycling of up to 30% of this

volume as secondary resource, including waste paper, PET bottles, PE film, plastics, glass chips, scrap

metal, textile, wood wastes. The landfill accepts fragments of RC articles for temporary storage and

future processing .

Prudische Landfill occupies the area of 22 ha in the territory of Kolyadichi settlement. The landfill has
been used for disposal of industrial solid wastes since 1968, and by present it has accumulated about
20 Mm3 of wastes. The facility is scheduled for decommissioning in 2018.

Severny Landfill (in the area of the Northern Cemetery) with the area of 23.4 ha was the largest recipient
of municipal wastes from the city since 1981. The landfill was closed in October 2017 as its design
capacity was used up by that time (67 Mm3).

The structure of UE Ecores also includes a specialist radioactive wastes operator with operations history
dating back to 1963. The main task of this entity is to ensure radiation safety for communities, territories
and objects of the environment in Minsk city and the Republic of Belarus, by disposal of radioactive

wastes and used sources of ionizing radiation in compliance with the applica ble regulations.

In general, the landfill capacities which are currently available for disposal of municipal and industrial
wastes in Minsk city and are insufficient. The existing plans provide for decommissioning of two waste
disposal sites T Severny Land fill and Prudische Landfill, and commissioning of two new landfills at the
allocated former quarry sites with the area of about 33 ha in the territories Vankovschina (Pukhovichi

district) and Dubovlyany (Severny -2, Minsk district). Designs for the new land fills are due for completion
in 2017 -2018, thus no technical details of these facilities are available for review by the time of this
Report.

5.6.2 Waste treatment and disposal facilities of UE Minskvodokanal
The total number of officially registered sites for storage and burial of industrial wastes in Minsk city and
district is 24, including sludge lagoons, industrial waste landfills, ash disposal sites, PCB wastes storage
sites, toxic wastes storage sites, storage facilities for sludge containing halogenated s olvents, galvanic

sludge, etc. (as reported by RUP BelNIZ Ecologia).

The list includes the Volma sludge facilities being the largest waste disposal site operated by MVK. The

site is located near the rural settlements of Sinelo, Mikhanovichi, Veselki of Min sk District, about 7 km to
the south -east of Minsk city boundary and the proposed Project area. The sludge facilities are intended
for storage of Asludge from biological pr oc erefeseace codef s ewer ac
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8430200) and consist of s ludge lagoons in the area of former sand and gravel quarries, and a pumping
station. The facilities are arranged as a system of 18 sand quarries, with some quarries recultivated with
planting of trees, and other quarries water logged.

After at the Minsk WW TP, primary sludge and biological sludge are treated at the mechanical dewatering
facilities, and the dewatered material (cake) with residual water content about 80% is transported by

MVK vehicles to the sludge lagoons for disposal. Every day 3 -4 specialis t vehicles of the Company make
11-14 trips and transport 18 tons of cake each. Total area of the sludge lagoons is 111.1 ha. Estimated

total amount of stored sludge is 5 Mm3. The quarry in the south -eastern periphery of the sludge lagoons
site which is cur rently used for disposal of sludge was put into operation in 2013 and its remaining

capacity is sufficient to support the operations during next 2 -3 years. Additional area has been allocated
for arrangement of another sludge lagoon. The available reserve ¢ apacity of the sludge facilities is such
that the site will last for 5 more years, at the same sludge disposal flows as at present.

Besides the landtake implications, operation of the sludge lagoons results in emissions of methane,

hydrogen sulphide, CO , and other gaseous products of decomposition of organic content of sludge, with

the annual emissions quantities measured in multiple tons. Accumulation of such significant volumes of
biologically and chemically active wastes inevitably causes pollution of ge ological elements (ground and
ground water) which contact the wastes. The site location in a major river valley further increases the

risk of pollution transport with ground water to the bed of River Svisloch, and of secondary contamination

of soil and gro und in the areas prone to water logging and flooding.

MVK monitors chemical composition of the disposed waste water sludge. In particular, sludge is regularly

(6 times per year) tested for residual heavy metals. Reported data for the period 2016 -2017 [43]
indicate relatively high levels of iron (13 g/kg in average, with variations of about 25%) and zinc (about

1.5 g/kg, K var=50%) in sludge. Other elements which are found in excessive quantities are copper (330
mg/kg, 23%), chromium (140 mg/kg, 40%), mangane se (250 mg/kg, 40%) and nickel (40 mg/kg,
40%). Highly toxic lead (26 mg/kg, 70%) and cadmium (3 mg/kg, 100%) are present in notable however
vastly variable quantities.

15 pollution monitoring wells and 2 background monitoring wells have been established t 0 monitor
ground water levels and contamination, and further 8 monitoring wells are provided at near Matsevichi

village near the sludge lagoons. The following ground water parameters are measured on a monthly

basis: level, temperature, pH, dry residue, amm onium, nitrate, phosphate, chloride, chromium, nickel,
copper, zinc, iron, sulphate, cobalt, lead, cadmium, petroleum products, synthetic surfactants,

aluminium, manganese, phenol, mercury, arsenic. The available results of hydrogeochemical monitoring

of 2 017 do not allow making any conclusions re. pollution development in geological environment within

the area of influence of the sludge facilities.

By the law of the Republic of Belarus, waste water sludge disposal facilities (sludge drying beds, fields or

lagoons) can be considered either as long -term waste placement facilities, or as temporary storage

facilities. In the first case owner of the wastes is required to have a waste disposal license from the

territorial body of the Ministry of Natural Resource. In the second case the owner should define the waste
management procedures in a formal instruction document. Decision about category attribution of the

facilities shall take into account the technical operation process of waste water treatment plant. In

particular, if the process does not provide for removal of sludge from the drying beds (accumulation

ponds) and its transfer for burial or disposal, such sludge facilities should be considered as a long -term
placement facility. However, if dewatered sludge is fully removed from a sludge cell during 3 -5 years and
transported for burial in accordance with a comprehensive or other permit, such sludge facility can be

regarded as a temporary sludge storage facility, in which case the Company operations are seen a S
accumulation of the sludge quantity which is intended for off -site disposal .

MVK is required to hold a license for long -term storage of wastes in relation to operation of its sludge
lagoons. The company has a comprehensive environmental permit No.5 of 13 .07.2016 from the Ministry
of Natural Resource and Environmental Protection of the Republic of Belarus which allows for temporary

storage of 348,449 thousand tons waste water sludge per year at the Volma sludge facilities during the

period until 2025. Atp  resent the remaining sludge storage capacity at the Volma facilities is 650 -700
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tons (or 260 -275 th.tlyear) 47 which is below the maximum level established in the comprehensive
permit .

5.6.3 Waste management system of UE Minskvodokanal

Waste management operations at all MVK sites are based on a common Waste Management Regulation
approved by the local authorities (Minsk City Committee for Natural Resource and Environmental

Protection) on 20.09.2017. In order to make sure that all wastes that are generated at the Co mpany
facilities are identified and classified in accordance with the wastes classification nomenclature of the

Republic of Belarus, and to verify quantity and quality of waste streams, the Company conducts inventory

checks of wastes every five years (or m ore frequently, if needed) which are reported in standard format

(in accordance with Resolution of RB Ministry of Nature No.17 of 29.02.2008).

At present MVK generates 81 types of solid and liquid wastes with hazard class ranging from class 1 to
no-hazardo us. The most hazardous wastes are used luminescent and mercury lamps (hazard class 1,

total number of units in operation T 4500 -5000, annual replacement rate T 350 -400 units), used lead
accumulators (hazard class 2, about 3.5 tons, maximum 4 tons). The was tes of hazard class 3 include
used oils and oily wastes, oil sludge, polyethylene and plastic wastes, wood burning ash, screenings,

sludge from washing of iron removal filters, as well as wastes from biological waste water treatment

facilities which make t  he largest contribution to the total amount of wastes, in absolute terms. In 2016

the Company generated 350,625.277 tons of wastes of hazard class 3. Wastes of hazard class 4
(21,341. 23tons) include grit from grit removal basins, sludge from sewer pipelin es, construction wastes,
wood wastes, paper, sweepings from industrial site territories. The non -hazardous wastes are mainly
inert materials 7 uncontaminated ground, RC fragments, vegetation wastes (trees cutting wastes, etc.),
ferrous and non -ferrous meta Is, sweeping from streets (Appendix to the Act of Inventory Inspection of
Operational Wastes of 2016).

22 types of wastes which belong to hazard categories 3 and 4, as well as non -hazardous wastes are
subject to removal from the territory of MVK for off -site disposal or burial. Quantities of such wastes are
restricted by the approved limit values (specified in the Comprehensive Environmental Permit). Wastes of

other categories are handed over for decontamination or recycling.

Storage of wastes at MVK sites is permitted only in approved and specially equipped areas: long -term

disposal facilities specified in the Comprehensive Environmental Permit (Volma sludge facilities), and the

temporary accumulation sites mentioned in the Waste Management Regulation (appr oved by Deputy

Chairman of Minsk City Committee for Natural Resource and Environmental Protection on 20.03.2017,

hereinafter Athe Regulationodo). In the | atter case the wast e
volume of single transport load specific va lue of which is legally defined for each type of wastes.

Waste generation and temporary storage areas are clearly defined and marked in schematic maps of
waste storage facilities which are attached to the Regulation. The storage methods depend on hazard
class of wastes :

1 hazard class 1 wastes shall be stored in tight containers;

1 hazard class 2 wastes shall be stored in tight containers;

1 hazard class 3 wastes shall be stored in closed or open containers, barrels, cisterns, tanks,
polyethylene, plastic, textil e and paper bags, boxes and other containers, or without containers;

1 hazard class 4 wastes shall be stored in closed or open containers, or in heaps, in bulk, in dumps,
as piles, rolls, bales, on trays, pads

In case of temporary storage of wastes at nonp ermanent stores, open sites without packaging or in non -
tight containers, the site surface shall be hard paved. Waste storage containers shall be marked to

47 According to materials of previous studies (Environmental Impact Assessment of Proposed Construction of Sludge Incineration Plant at the
address: 1 Inzhenernaya St. i Minsk. Energy Engineering and Consulting Company AODO ENECAO, 201
disposal in some years of  the first decade of 21 ' century exceeded 400 thousand tons per year. MVK reports disposal of 267 thousand tons of
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indicate the type of waste and its class of hazard. An accompanying certificate is issued for each b atch of
waste to record its transportation route, using the standard form approved by Resolution of RB Ministry
of Nature of 09.12.208 No.112.

MVK waste management operations meet the above requirements. The proposed reconstruction of Minsk
WWTP is intende d inter alia to reduce generation of solid wastes, primarily waste water sludge, and
provides for decommissioning of the Volma sludge facilities and reclamation of old sludge drying beds in
the future.

5.7 Flora and Fauna

5.7.1 Vegetation

Planted vegetation in Mins  k play an important role in the urban landscape and perform multiple functions
including sanitary  -hygienic, recreational, aesthetic, noise attenuation, protection of soil and water, and
environment -forming function. Provision of environmentally balanced la ndscaping and recreational
features is a key factor of comfortable living environment for all residents.

In Minsk about 44% of territory is covered with vegetation, however specific vegetation rates vary
between districts T 35.8 m 2 of green areas per resid  ent in Partizansky District, and 3.8 -4.8m ?in
Moskovsky and Frunzensky District.

Landscaped recreation areas are of the greatest recreational value, i.e. parks, forest -parks, green
squares, boulevards, gardens, landscaped territories of public centres, aq uatic - vegetation systems [1].

Table 5.9 provides details on the number and size of landscaped recreational territories (i.e. public areas
with planted vegetation) and forests in Minsk City.

Table 5.9:Landscap ed recreational territories in Minsk

Landscaped recreational territories number ha
Parks * 21 807
Green squares 160 429.3
Boulevards 25 114
Gardens 11 90
Landscaped territories of public centres (LTPC) 62 106
Aquatic -vegetation systems near water bod ies (AVS)** - 679.4
Beaches 2 17.3
Conservation areas 4 253
Forests, forest -parks, arboretums - 2854.8
* - Sevastopolsky Park included, Botanic Garden and Zoo excluded;
** - Including Slepyanskaya and Svislochskaya aquatic -vegetation systems.

River S visloch and its tributaries flow through Minsk territory from the north -west to south -east, and the

cityds position in the river floodplain is beneficial

number of water bodies (Chizhovskoye, Drozdy , Komsomolskoye lakes), parks (Pobedy, n.a. Kupala, n.a.

Kolas) and green areas in the course of 20 km.

The landscape and recreational features are unevenly distributed throughout the city, with well
landscaped planted territories concentrated in the city centre, eastern and north  -eastern areas. In the
western and north  -western most natural territories are not landscaped for recreational use.

The deficit of landscaped public recreational territories is most notable in the Zapad, Yugo -Zapad,
Kuntsevschina, L oshitsa, ul. Aerodromnaya areas with multiple -floor residential buildings, as no
landscaped recreational facilities are available in the vicinity of such areas. This gap can be closed by
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provision of local parks, gardens, green squares, boulevards in the f uture. In view of the large number of
population in the areas listed above and the high rate of further residential development in such areas,

provision of planted green areas with all amenities should be included as a top priority into the city
landscape development plans for recreational purposes [2].

Trees planted in the city are chestnut ( Castanea), maple ( Acer), linden ( Tilia), several species of poplar
(P6pulus), hawthorn ( Crataégus), willow ( Salix), drooping birch  (Bétula péndula), pubescent birch
(Bétula pubéscens), apple tree ( M U | )ulasch ( Larix) and other. According to published studies, the most
gas-resistant species are maple (  Acer), Siberian larch (  L&rix sibirica), hawthorn ( Crataégus), willow
(Salix), poplar ( Pépulus), while linden ( Tilia) and birch ( Bétula) are reported to have the greatest gas
absorbing capacity. For combination of gas resistance and gas absorbing capacity, the most

advantageous species are drooping birch (Bétula péndula), pubescent birch ( Bétula pubéscens),
pedunculated oak  (Quércus rébur), white wilow  (Salix alba), Norway maple ( Acer platanoides), white fir
(Abies concolor) and several species of poplar ( Populus) (balsam (- balsamifera), Berlin ( berolinensis),
cottonwood ( deltoides), fragrant (  suaveolens)).

Figure 5.19 : White willow (Sélix alba) Figure 5.20 : Norway maple (Acer platanoides)
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Figure 5.21 : White fir (Abies céncolor) Figure 5.22 :Balsam poplar (Populus b alsamifera)

Besides the forests, the natural landscapes in Minsk include significant amount (by area size) of reserve

vegetation areas. Those are largely undeveloped or partially developed natural territories (dry meadows,

floodplain meadows, bogs, tree a nd shrubbery vegetation near rivers and water bodies). People living in
the areas with deficit of planted and landscaped recreational territories actively use such natural

territo ries for daily recreation needs

A special category of natural ecosystems whi ch still remain in the territory of Minsk is bogs and
waterlogged territories with specific moor vegetation which is uncommon for urban environment. At
present such areas are the least disturbed natural sites in Minsk, due to their high water content,

diff iculty of urban development, and location in the water protection zones (shore belts) of rivers and
water bodies [3].

Bogs and waterlogged territories perform several functions of which the most notable are accumulation,

climate -and -environment regulation, gas-regulation, hydrological, geochemical, and culture -recreational.
In addition, such areas play an important role in landscape and biological diversity in the city. The bogs
territories support diverse plant associations with presence of sedge ( Carex), rush ( Juncus), cotton grass

(Eriéphorum) and bedstraw (  Galium), cruciferous loosestrife (  Lysimachia thyrsifléra), marsh hoarhound
(Lycopus europaeus), blueberry ( Vaccinium uliginésum), andromeda ( Andromeda), sphagnum moss
(Sphagnopsida), etc. which in gene ral are not common in urban environment. The rare protected species
recorded in the areais broad  -lived marsh orchid (  Dactylorhiza majalis) (protection category Ill). Also

many medicinal plants grow in the urban bogs (marsh cinquefoil ( Comarum palustre), g arden heliotrope
(Valeriana officinalis), cultivated angelica (  Archangélica officinalis), bean trefoil (  Menyanthes trifoliata),
water plantan ( Alisma plantago-aquatica), sedge cane ( Acorus célamus), etc.).
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Figure 5.23:Broad -leaved marsh orchid Figure 5.24 : Marsh cinquefoil (Cémarum paldstre)
(Dactylorhiza majalis)

Bogs are valuable for conservation of biological and landscape diversity in the territory o f Minsk.
Masiukovskoye bog within partial reserve Lebyazhyj (total area 50.3 ha) is worth special notice.

Boggy floodplain of Svisloch River in Serebryanka area includes dead stream branches, open, shrubby

and forested land, and a variety of grass -bog asso ciations. Another example of such objects is Drazhya

bog (area 1 ha), the sole remaining raised bog in the city territory, which is connected to water bodies of
intermediate type bogs of Sukharevo (area 1.5 ha) and Kuntsevschina (area 1 ha), as well as res toring
Ozerische bog (area 8 ha). Almost all bog systems are parts of the landscape -recreation zones shown in
the Master Plan, i.e. their anticipated main function is recreation.

Transformation and destruction of bog ecosystems deplete landscape diversity in the city, and reduce the
number of plant species and habitats for waterfowl, including rare species of birds.

Overall status of trees in forests and forest -parks in Minsk and immediate suburbs is satisfactory. Oak

and old spruce forests to the south -west and south of the city are more damaged than other vegetation
areas, and forest sanitation measures are required. Oaks and aspens are mostly damaged by insect
pests . Spruces deterioration is mainly due to their old age and extremely adverse climatic situa tion
(draughts) during vegetation periods.

Contamination with industrial, construction and household wastes is a serious problem, as, besides
aesthetic degradation, the wastes contain toxic substances and compounds which become engaged in
biological cycle and leak into ground water. Much of the wastes dumped in forests (e.g. plastic articles)
are not degradable by forest floor microorganisms and occupy significant areas in forests. The areas most
exposed to littering are those adjacent to motor roads and ut ility lines, and areas near residential
quarters.

Thus current satisfactory status of forests and forest -parks in Minsk is not sustainable, as major part of
such territories is affected by degression of different extent, and this process is most visible in the
vegetation communities with low resistance to recreational and other man -caused impacts [3 ]

The National Academy of Science of the Republic of Belarus is in charge of vegetation monitoring, in

accordance with Resolution of the Council of Ministers of the Republic of Belarus of April 14, 2004 No.

412 AOn vegetation and geophysical monitoring within the sc¢
Moni toring System of the Republic of Belarus, and use of tI
Vegetation monitoring is a system for  observation of status of vegetation and its habitats, as well as

analysis and forecasting of changes therein.

Observations of meadow and meadow -bog vegetation . Meadow vegetation occupies 2737.6
thousand ha in Belarus, which is 13.2% of the total area of t he republic. Bog vegetation occupies 809.7
thousand ha or 3.9%, helophytic vegetation covers 92.4 thousand ha or 2.4% of the whole area. Natural
meadow vegetation in Minsk Region is scattered in multiple small areas. Thus, according to monitoring

data, veg etation in forage grasslands is characterized by highly intensive progressive successions. Trees,
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shrubs and ruderal grass are the first to expand. In some places total cover degree of tall grasses is as

high as 90%. The main factors that influence composi tion, condition, productivity of communities and
forage value of herb layer are: complete or partial cessation of meadow -pasture mode of land use,
expansion of tree and grass vegetation; weed infestation of herb layer. It is the disruption of historical
haymaking and meadow  -pasture modes of use that supports weed infestation and overgrowth with trees
and shrubs of all types of forage grassland T dry meadows, lowland and floodplain meadows [4].

The Protected Plant Species Monitoring Programme covers populati ons of plants (including
mushrooms) registered in the Red Book of the Republic of Belarus or protected in accordance with
international obligations of the Republic of Belarus, and their habitats.

In 201 6 the network of fixed monitoring stations (FMS) was f urther extended with 13 FMSs that are used

for assessment of status of 7 plant species, including 2 species of category Il in terms of their national

environmental significance (polyporus roesus ( Fomitopsis rosea) and little orchis ( Anacamptis morio)), 3
species of category Ill (multipartite grape fern ( Botr mc hi um),long-leaved Hell®bdribe m
(Cephalanthéra longifélia) and green -flowered rain orchid (  Platanthera chlorantha)), and 2 species of
category IV (pasque flower ( Anémone patens ) and ¥ sparas sis radicata (  Sparassis crispa)).

Schematic map of FMS locations in Belarus is provided in Figure 5.25.

@ FMS, established before 2016
O FMS, established in 2016

Figure 5.25 : Monitoring (FMS) network for protected plant species, as by 01.01.2017
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Thus as of 01.0 1.2017 the protected plant species monitoring network consists of 259 FMS stations which
collect data for viability assessment of 121 species of protected plants registered in the Red Book of the
Republic of Belarus: 19 protected species of vascular plants (Tracheophyta), 3 bryophytic species
(Bryophyta), 7 lichen species (  Lichenes), and 2 fungi species ( Mycota). The monitoring stations are
distributed in different regions as follows: Vitebsk T 81,Brest 1 66,Grodno i 50, Gomel T 34, Minsk i
20, Mogilev T 8.
No protected plant species have been detected in the area of Minsk Wastewater Treatment Plant
(address: 1 Inzhenernaya St., I ndustrial Area fiShabanyo, Z:¢
A log sheet has been prepared for UP Minskvodokanal, to record flora o bjects identified in certain types of
settlement land for the purposes of Utility Service of MWWTP. According to the log sheet, the following
trees are present at the site of Minsk Wastewater Treatment Plant at the address 1 Inzhenernaya St.,
Industrial Ar ea fiShabanyo, Zavodskoy District, Minsk (as of 24.05
1 Ash tree (Fraxinus)i 8 pcs, state i good;
1 Chestnut ( Castanea)i 1 pc., state i good;
1 Thuja( Thaja)i 8 pcs, state i good;
1 Willow ( Salix) i 3pcs, state - satisfactory;
1 Appletree( MU )u $pc., state 1 good.
State of the tree plantations is assessed using the flora assessment criteria.
Plantation balance of the operational site is shown in Table 5.10.
Table 5.10: Area plantation balan ce
Area plantation balance sq. m %
Total area of the land plot or water body where flora objects are recorded 50800 100
Including:
area occupied by flora objects (except for wall gardens):
trees 20.0 0.036
shrubs 22.0 0.043
flower beds 61.0 0.012
lawns 25400 50
Thus the total planting rate of the territory of Minsk Wastewater Treatment Plant is 50. 091% [5].
The area of planned operations is classified as oak and dark coniferous forest of Oshmyany -Minsk
geobotanical region, Minsk  -Borisov geobotanic al area. The two main types of vegetation in the area of
Minsk Wastewater Treatment Plant are forest and ruderal, of which the predominant one is ruderal type
of vegetation associated with wastelands, refuse dumps and other disturbed lands is the dominatin g. The
main representatives of this type of vegetation are stinging nettle ( Urtica dioica), great bur ( Arctium
lappa), greater celandine ( Chelidénium majus), door -weed ( Polygonum aviculare), greater plantain
(Plantdgo major), absinth ( Artemisia absinthium), upland cress ( Barbaréa vulgaris), ditch -bur
(Xanthium strumarium).
Forest vegetation is present in the project area as clusters which belong to Sosnensky forest district.
Group |l forests prevail in Sosnensky forest district, with the protection category of AUrban forests:
iFor-peatk parts of green areaso. The prevail i ngBétulad@ptspeci e:

20%) and spruce ( Picea) (up to 10%). Compartments and quarters are fully occupied by European alder
(Alnus glutindsa), pedunc ulated oak ( Quércus robur), pubescent birch ( Bétula pubéscens), European
spruce ( Picea abies). willow ( Sélix), grey alder ( Alnus incana), aspen ( P6pulus trémula), oak
(Quércus), maple ( Acer) also participate b biocoenosis. Dominating species in underwood a re Persian
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berry ( Frangula &lnus), mountain ash ( Sérbus), cobnut ( CArylus). Ground vegetation generally consists
of berry subshrubs, wild strawberry ( Fragéaria vésca). Green mosses are common: red -stemmed
feathermoss ( Pleurozium schreberi), rugose fork -moss (Dicranum polysetum), broom fork -moss
(Dicranum scoparium), big shaggy -moss ( Rhytidiadelphus triquetrus). Forest vegetation consists mainly
of middle -aged plants (60 -65 years), with bonitet grade I. Average forest yield is within the range of

270-320 m 3/h a. Signs of forest disease are minor. In sanitary terms the forest is assessed as class Il.

To the east of MWWTP, at the distance of 3.5 km, there is protected habitat of bitter vetch ( Lathyrus
linifolius) registered in the Red Book of the Republic of Bela rus. Current level of MWWTP impact on
protected flora is zero, due to the long distance to the protected habitat. The area immediately adjacent

to MWWTP site is wasteland with sprouts of willow ( Salix) and aspen ( P6pulus trémula).

General view of MWWTP sit e at 1 Inzhenernaya St. in Zavodskoy District of Minsk, Industrial Area
Shabany, is shown in Figures 5.26 -29.

Figure 5.26 : Site plantation
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Figure 5.27 : Site plantation

Figure 5.28: Site plantation
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Figure 5.29 : Site plantation

5.7.2 Fauna

Minsk is situated in central zoogeographic area of mixed forests of Hol arctic Palaearctic region. Fauna in

Minsk consists of about 25 mammal species ( Mammalia), 102 nesting bird species (  Aves), about 10

amphibian species ( Amphibia), as well as reptiles ( Reptilia), insects ( Insécta), crustaceans ( Crustacea).

The above diversit y i s due to | arge territory of the city and ani ma
environment (for some species such conditions are even more beneficial than natural environment).

The most common species in the city are gnawing animals ( Rodentia), some of wh ich represent forest
fauna, and other are synanthropic. Landscape -recreation areas are populated with animals which

normally belong to forest ecosystems: herb field mouse (Apodemus uralensis), Old World harvest mouse
(Micromys minutus), field vole ( Microtus arvalis), bank vole(  Myodes glareolus), highland grass mouse
(Microtus agrestis), squirrel ( Sciurus vulgaris). The most common sysnanthropic species are brown rat

and house mouse which collect in residential quarters, as well as food storage and processin g facilities

[6].

Figure 5.30 : Herb field mouse (Apodemus uralensis) Figure 5.31: Squirrel (Sciurus vulgaris)

Bird species and populations significantly vary between different functional areas. The most common bird

species are hooded crow (  Corvus cornix), jackdaw ( Coloeus monedula), rook ( Corvus frugilegus), house
sparrow ( Passer domesticus), common starling ( Sturnus vulgaris), spotted woodpecker ( Dendrocopos
major), chaffinch ( Fringilla coélebs), white wagtail ( Motacilla alba), blackcap ( Sylvia atricapilla), willow
warbler ( Phylloscopus trochilus), wood warbler ( Phylloscopus sibilatrix), robin ( Erithacus rubecula),
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half - collared flycatcher (  Ficedula hypoleuca), spotted flycatcher (  Muscicapa striata), great tit ( Parus
major), Eurasian blue tit (  Cyanistes caeruleus), icterine warbler (  Hippolais icterina).

Figure 5.32 : White wagtail (Motacilla alba) Figure 5.33: Blackcap (Sylvia atricapilla)

Figure 5.34 : Willow warbler (Phylloscopus trochilus) Figure 5.35: Robi n (Erithacus rubecula)

Figure 5.36 : Half -collared flycatcher (Ficedula Figure 5.37 : Eurasian blue tit (Cyanistes caeruleus)
hypoleuca)

Urban water bod ies of various origins (natural or transformed) are habitats for over 40 bird species,

including waterfowls, e.g. mallard ( Anas platyrhynchos), common coot ( Fulica atra), black -headed gull
(Chroicocephalus ridibundus). Some species which are uncommon for u rbanized areas are also

encountered in Minsk, like bittern ( Botaurus stellaris), spotted crake ( Porzana porzana), Savi 6s war bl
(Locustella luscinioides), common tern ( Sterna hirundo), black tern ( Chlidonias niger), as well as

protected rare species of mu  te swan ( Cygnus olor), little tern ( Sterna albifrons), little dabchick

(Podiceps ruficollis, Tachybaptus ruficollis), etc.
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Figure 5.38: Mute swan (Cygnus olor) Figure 5.39: Little tern (Sterna albifrons)

Figure 5.40 : Little dabchick (Podiceps ruficollis, Tachybaptus ruficollis)
In residential and public areas of Minsk few bird species are present, and de nsity of nesting birds

population is high. Blue rock pigeon ( Columba livia) and house sparrow ( Passer domesticus) account for
70% of the total population of nesting birds [7] .

Natural water -logged green areas near rivers and other water bodies offer the be st habitats for
amphibians and reptiles.

Herpetofauna is represented by smooth newt ( Lissotriton vulgaris), fire -bellied toad (  Bombina bombina),
spade -footed toad ( Pelobates fuscus), green toad ( Bufotes viridis), moor frog (  Rana arvalis), brown frog
(Rana temporaria), edible frog (  Pelophylax esculentus) and pool frog ( Pelophylax lessonae).

Figure 5.41 : Smooth newt (Lissotriton vulgaris) Figure 5.42 :fire -bellied toad (Bombina bombina)
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Figure 5.43: Spade -footed toad (Pelobates fuscus) Figure 5.44: Moor frog (Rana arvalis)

Notable reptile species are comm  on lizard ( Zootoca vivipara), green snake ( Natrix natrix), adder ( Vipera
berus) with the main habitat in partial reserve Lebyazhyj. Common toad ( Bufo bufo), natterjack ( Bufo
calamita), common tree frog ( Hyla arborea) are seldom encountered and have no perm anent habitats in
the city area [8].

Figure 5.45: Common lizard (Zootoca vivipara) Figure 5.46 : Adder (Vipera berus)

Even though River Svisloch is more exposed to human impacts than any other river in Belarus, it has

always been and still remains a fairly rich in fish and attended water body. Total length of River Svisloch

is 327 km including 22 km in Minsk. Fish species that populate the river are white bream ( Blicca
bjoerkna), pope ( Gymnocephalus cernuus), crucian carp  (Carassius carassius), rudd ( Scardinius
erythrophthalmus), common bream ( Abramis brama), rivers perch (  Perca fluviatilis), roach ( Rutilus
rutilus), ablet ( Alburnus alburnus) and pike ( Esox lucius). At present River Svisloch is used for recreation
functions (only in upper reaches, as downstream river is heavily polluted) and for industrial water supply.
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Figure 5.47 : White

bream (Blicca

bjoer kna)

Figure 5.48: Ablet

(Alburnus alburnus)

Figure 5.49 : Crucian

carp (Carassius

carassius)

Figure 5.50: Pike

(Esox lucius)
No rare and/or protected animal species are present in MWWTP territory . Insects species composition is
typical, and amphibians are encountered throughout the area and are represented by three species:
brown frog ( Rana temporaria), green toad ( Bufotes viridis) and common toad ( Bufo bufo). The most
common reptile is sand lizard ( Lacerta agilis).
Mammals diversity is poor. Game species are represented by elk ( Alces alces), red fox ( Vulpes vulpes),
wild boar ( Sus scrofa). Bird fauna diversity is poor too. Small numbers of migrating birds are
encountered here on their spring passage. Autumn migration is even less notable as no large groups of
birds are seen. Among nonmigrating birds the most important are woodpeckers ( Picidae), crested ti t

(Parus cristatus), Eurasian jay ( Garrulus glandarius) and Eurasian siskin (  Carduelis spinus). The
migrating species are mavis (  Turdus philomelos), common chaffinch (  Fringilla coélebs) and wood
warbler ( Phylloscopus sibilatrix). Whitethroat (  Sylvia communis) and yellowhammer ( Emberiza
citrinella) are encountered in vast areas but their populations are small. The area has fairly large

populations of larids ( Laridae) and crows ( Corvidae). No protected species recorded in the Red Book of
the Republic of Belar us are present in the area of Minsk Wastewater Treatment Plant [9].
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