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1.

INTRODUCTION

Preamble

Batumi Bypass Road Project: Major Change in the Project (Change in Scope, Amount, and
Implementation Arrangements) was conducted in September 2019. The significant change is
an increase in project scope through the addition of a fourth output under the project
comprising two additional construction subprojects: a new bridge and approach roads over
the Rioni River in Poti and a new bypass road from Bakurtsikhe to Tsnori. Reallocation of
existing savings can be utilized to fund the new output, reinforcing the project’s impact of
improving regional connectivity in Georgia. The change is significant because it fundamentally
affects the approved project scope and outcome by doubling the length of roads and/or
bridges to be built.

The project, managed by the Roads Department under the Ministry of Regional Development
and Infrastructure, aims at the Construction of the Poti Bridge and Access Roads, financed
by the Asian Development Bank (ADB)

This report is the seventh Semi-Annual Environmental Monitoring Report (SAEMR/EMR) for
constructing the Poti Bridge and Access Roads Project and covers the period of July-
December 2024.

The Contract for Project Management Consultancy Services (PMCS) between Roads
Department (RD) and "Joint Venture ULUSLARARASI BIRLESMiIS MUSAVIRLER
MUSAVIRLIK HiZMETLERI A.S-IRD Engineering SRL" was signed on 11 June 2021. The
Contract for the Construction of the Poti Bridge and Access Roads between RD and Joint
Venture MIRBUD-CS (Poland, Georgia) was signed on 29 November 2021. Work is expected
to be completed within two years. However, there is extensions to the project timeline, with
completion anticipated before the end of 2025. Awarded contracts included Environmental
Management Plans (EMP) cleared by ADB and conditions of national Environmental Impact
Assessment (EIA) clearance.
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2.1

5.

PROJECT DESCRIPTION AND CURRENT ACTIVITIES

Project Description

The Poti-Grigoleti-Kobuleti bypass section is part of the E-60 and E-70 highways and the
larger East-West Road corridor in Georgia, which is an integral part of one of the six key
Central Asia Regional Economic Cooperation (CAREC) corridors (Corridor 2) providing the
shortest transit link to connect Central Asia with Europe and East Asia. The Project is located
along the Black Sea coastal area within the Samegrelo-Zemo Svaneti Region and on the
border between Khobi Municipality and the Poti administrative center.

The details of the proposed road project are as follows: The 2.5 km road Project consists of a
2-lane (one lane in each direction) multi-span bridge over the Rioni River and its connection
with the existing highway on both sides of the river. The starting point is located on the E-60
highway to Senaki at the right riverbank of the Rioni River on the northern outskirts of the city
of Poti. The new section of road will pass next to a residential area (Patara Poti Village) using
the exact alignment and parallel to the existing railway bridge over the river. In addition, a
small section (approximately 1 km) of an existing secondary road that runs to the Kulevi Qil
Terminal from Patara Poti and parallels the river will also be upgraded with a modified
alignment to accommodate the new bridge and road approaches.

The Project’'s geometric design standards have been selected based on traffic flow, road
category, and relief to ensure safe and unimpeded traffic flow (see Table 1). The road design
is based on Georgian National Standard SST 72: 2009 “Standard on Geometrical and
Structural Requirements for the Public Motor Roads of Georgia” and Trans-European North-
South Motorway (TEM) Standards.

Table 1. Design Parameters

Parameter Main Alignment

Interchanges: Ramps and
Loops

Design speed 100 km/h

40 km/h, 60 km/h, 80 km/h or
100 km/h

Speed limit 90 km/h 90 km/h

Spiral Transition Curves As per TEM Standards As per TEM Standards

Bend (Superelevation) As per Georgian Standards As per Georgian Standards

Min. crossfall and min. bend 2,50% 2.50%

Max. superelevation 7,00% 7.00%

Expansion width in curves

No necessary widening (each

lane is 3,75 m wide) As per Georgian Standards

Min. Vertical Gradient 0.30% 0.30%
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Max. Vertical Gradient 4.00% ‘E%/SOO km/h) and 6% (<100
m

10,000 (100 km/h), 5,000 (80
Convex Vertical Curves 22.600 km/h), 1,800 (60 km/h), 400 (40
km/h)

4,900 (100 km/h), 3,200 (80
Concave Vertical Curves 7.700 km/h), 1.700 (60 km/h), 850 (40
km/h)

150 m acceleration lane + 80 m
taper

100 m deceleration lane + 80 m
taper

Acceleration Lane -

Deceleration Lane -

8. The map of the project road is given in Figure 1 below.

Figure 1. Map of Project Road
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9. The Project is classified as category A for the environment under ADB’s Safeguard Policy
Statement (2009). Project implementation period is between 2021 and 2025.

10. The Roads Department of Georgia, under the Ministry of Regional Development and
Infrastructure of Georgia, submitted the EIA to the Ministry of the Environmental Protection
and Agriculture of Georgia (MoEPA) on 26.02.2018 for approval. Based on the submitted
documentation, Environmental Decision was issued by the MOEPA on 26.04.2018 (order N2-

8
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284).
2.2  Project Contracts and Management

11. Following the EIA and the Project Administration Manuel (PAM) requirements, the Project
Management Consultancy Services Company (hereafter, referred as the Engineer) and
Construction Contractor (CC) have mobilized national and international Environmental, Health
and Safety (EHS) specialists (the names for the Engineer and Construction Contractor (CC)
staff are presented in Table 2).

12. The Terms of References (ToR) for the Project Management Consultancy Services Company
contains the following tasks for the Environmental Specialists:

a. Ensure that the provisions of the approved Environmental Management Plan are reflected
in the Contractor’s contract site-specific environmental management plan (SSEMP) before
its acceptance by the Engineer, the Employer, and ADB after that, ensure that the
Contractor complies in every respect with the provisions of the SSEMP;

b. Develop an environmental auditing protocol for the construction period, regularly
supervise the environmental monitoring, and submit periodic reports based on the
monitoring data and laboratory analysis reports. These reports will be included as an
annex to the Consultant’s Monthly Report;

c. Develop aprogram for hands-on training of Contractor’s staff in implementing the SSEMP.

d. Conduct Post-Construction Environmental Audit and prepare a post-construction
environmental audit report with a filled environmental audit checklist.

13. The names of ADB, the Engineer, CC, and RD representatives are given in Table 2 below.

Table 2. Main Environmental Staff of ADB, CC, the Engineer, and RD

Organization Position Name

Head Office, Environmental
Specialist, Portfolio, Results, Ninette Pajarillaga
Safeguards and Gender Unit
(PSG), CWRD

ADB - -
ADB National Environmental N

Giorgi Kobaladze
Safeguards Consultant
A i f r fficer . -
ssoc_ate S"’T egua (.js O ce Nino Nadashvili

Georgia Resident Mission

RD Environmental Specialist Tamar Nasuashvili
Head of Environmental Unit Gia Sopadze
International Environmental

. - Emre Duran

Engineer Specialist
Environmental Expert David Gagoshidze

cc Project Manager Nino Gabunia
Environmental Specialist Ana Kvaratskhelia
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2.3  Project Activities During the Current Reporting Period for Construction of
Poti Bridge and Access Roads

14. Within the scope of the project, works have started and the drilling phase of the on-shore
piles is completed, while leveling works on the access road and some auxiliary works are
ongoing. All project activities are listed in Table 3 below.

Table 3. Project Activities Carried Out during the Reporting Period

Month Activity

Transportation sand-gravel materials from borrow
- Axe 17, km 0+350 - 0+600

Transportation of crashed aggregate 15-40mm -
Axe 17, km 0+500 - 0+600

Concrete for abutment C30 - axe 17 km 1+255
Gravel Column for improving soil - Axe 17, km
1+380 - 1+420

Reinforcement steel B500C - Axe 17, km 1+255
Relocation of JSC SILKNET fiber optic or
communications utilities - Axe 17, km 1+300
Excavation of ditches and shafts, loading on dump
trucks and transportation to dumpsite - Axe 17,

km 1+170
Pile cut off - Axe 17, km 1+170
July Concrete for leveling pad C15 - Axe 17, km 0+900

Selected material on top layer of embankment,
included additional transport distance (First layer)
- Axe 17 km 0+400-0+460; Axe 6 km 0+140-
0+600;

Leveling and compaction of fill, from borrow, by
layers, included additional transport distance —
Axe 17 km 0+260 - 0+840

Excavation of soil mechanically and transportation
to dump - Axe 17, km 0+680 - 0+800 axe 17 km,
1+320 - 1+400

Stone bed - Axe 17, km 0+680 - 0+780, axe 17
km, 1+320 - 1+400

Concrete for approach slab, C30 - Axe 14, km
0+060

10
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August

Leveling and compaction of fill, from borrow, by
layers, included additional transport distance -
Axe

17 km 0+260 - 0+840; Axe 6 km 0+080-0+140;
Stone bed - Axe 17, km 0+680 - 0+780, axe 17
km, 1+320 - 1+400

Waterproofing treatment for abutment and walls -
Axe 49, km 0+374

Transportation sand-gravel materials from borrow
- Axe 17, km 0+350 - 0+600

Concrete for abutment C30 - axe 17 km 1+255
Reinforcement steel B500C - Axe 17, km 1+255
Transportation of crashed aggregate 15-40mm -
Axe 17, km 0+500 - 0+600

Selected material on top layer of embankment,
included additional transport distance - Axe 17 km
0+400-0+460; Axe 6 km 0+140-0+600; Axe 17 km
0+320-0+600;

Relocation of JSC SILKNET fiber optic or
communications utilities - Axe 17, km 1+300
Gravel Column for improving soil - Axe 17, km
1+380 - 1+420

Excavation of soil mechanically and transportation
to dump - Axe 17, km 0+680 - 0+800 axe 17 km,
1+320 - 1+400

Concrete for leveling pad C15 - Axe 17, km 0+900
Preparation platform for Pier body Formworks -
Axe 17, km 0+900 - 1+170

Concrete for approach slab, C30 - Axe 14, km
0+060

11
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Transportation sand-gravel materials from borrow
- Axe 17, km 0+350 - 0+600

Transportation of crashed aggregate 15-40mm -
Axe 17, km 0+500 - 0+600

Selected material on top layer of embankment,
included additional transport distance - Axe 6 km
0+080 - 0+140 Axe 17 km 0+320-0+600;
Relocation of JSC SILKNET fiber optic or
communications utilities - Axe 17, km 1+300
Gravel Column for improving soil - Axe 17, km
1+380 - 1+420

Preparation platform for Pier body Formworks -

September Axe 17, km 0+900 - 1+170
Arrangement of geotextile - Axe 17, km 1+255 -
1+360
Arrangement of filter layer - Axe 17, km 1+255 -
1+360
Concrete C30/37 for column precast concrete
blocks - Axe 17, km 0+900
Leveling and compaction of fill, from borrow, by
layers, included additional transport distance -
Axe
17 km 0+260 - 0+800; Axe 17 km 1+255-1+400;
Waterproofing treatment for abutment and walls -
Axe 49, km 0+374
Transportation sand-gravel materials from borrow
- Axe 17, km 0+350 - 0+600
Transportation of crashed aggregate 15-40mm -
Axe 17, km 0+500 - 0+600
Excavation of ditches and shafts, loading on dump
trucks and transportation to dumpsite - Axe 17,
km 0+680 - 0+807
Stone bed - Axe 17, km 0+680 - 0+807
Gravel Column for improving soil - Axe 17, km
0+680 - 0+807
Reinforcement steel B500C - Pier N1 and Pier N4
October Arrangement of geotextile - Axe 17, km 1+255 -
1+500
Arrangement of filter layer - Axe 17, km 1+255 -
1+500
New gravel column arrangement drilling machine
mobilization on site - Axe 17, km 0+680 - 0+807
Leveling and compaction of fill, from borrow, by
layers, included additional transport distance -
Axe
17, km 1+255 - 1+500
Concrete C30/37 for column and cross-beams -
Pier N1
Transportation sand-gravel materials from borrow
- Axe 17, km 1+255-1+500;
Transportation of crashed aggregate 15-40mm -
November

Axe 17, km 0+680 - 0+807;
Sheet pile Wall (width 0,5 m) - Axe 17, km 1+060
- 1+170; Axe 17, km 1+170;

12
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Gravel Column for improving soil - Axe 17, km
0+680 - 0+807

Reinforcement steel B500C - Pier N4
Arrangement of geotextile - Axe 17, km 1+255 -
1+500

Arrangement of filter layer - Axe 17, km 1+255 -
1+500

Fill for peninsula, from borrow, by layers, included
additional transport distance - Axe 17, km 1+060 -
1+170;

Concrete C30/37 for Pier #4 - Axe 17, km 1+170;
Leveling and compaction of fill, from borrow, by
layers, included additional transport distance -
Axe

17, km 1+255 - 1+500

Selected material on top layer of embankment,
included additional transport distance - Axe 6 km
0+080-0+140; Axe 17 km 0+320-0+600;
Transportation sand-gravel materials from borrow
- Axe 17 km 1+255-1+500;

Transportation of crashed aggregate 15-40mm -
Axe 17, km 0+680 - 0+807

Transportation of crashed aggregate 0-60mm -
Axe 17, km 0+400

Boring of Cast in situ piles d1500mm with steel
casing pipes, including pile cut off (Pier N3, Pile
N41-42-43-45-46) - Axe 17, km 1+070

Gravel Column for improving soil - Axe 17, km
0+680 - 0+807;

Sheet pile Wall (width 0.5 m) — Axe 17 km 1+170-
1+070;

Leveling and compaction of fill, from borrow, by
layers, included additional transport distance. -
Axe 17 km 1+255-1+500

December

2.4  Information on Personnel Working at the Construction Site

15. Overall, the Contractor has hired a total of 94 personnel as of December 2024. The details of
these Contractor’s (CC’s) personnel can be found in Table 4. Furthermore, Table 5 provides
information on the monthly changes in staff hiring. It is important to note that all of the hired
personnel are local.

Table 4. Information of Personnel Working at Site as of December 2024

# Human Resources Total
1 Project manager 1
2 Assistant project manager 1
3 Drilling manager 1

13
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4 Warehouse manager 2
5 Environmental specialist 1
6 Health and safety manager 2
7 Site manager 2
8 Transport manager 1
9 Site engineers 1
10 Surveyors 1
11 Operators 40
12 Skilled workers 18
13 Unskilled workers 12
14 Security 9
15 Janitor 2

TOTAL 94

HSE Staff (breakdown of 2 personnel)
1 Gela Talabadze H&S Officer
2 Ana Kvaratskhelia Environmental officer
Table 5. The Monthly Change of the Personnel
Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024

Personnel 94 94 98 96 94 94

16. The Project organization chart for key management staff is provided in Figure 2.

Figure 2. The Key Staff Organization Chart of CC

14
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2.5

17.

Description of Any Changes to Project Design Period for Construction of
Poti Bridge and Access Roads

The Contractor has submitted proposals for various design changes and modifications to
the construction methods employed in the ongoing Project. The Engineer has approved
several of these proposed changes, which include the redesign (correction) of the main axis
Axe 17, along with the recalculation of stone columns. Additionally, the temporary
adjustment of the horizontal and vertical profile for the temporary connection axis (Axe 6)
has been approved, along with corresponding road construction recalculations.
Furthermore, the design and connection of axis AXE 14 at km 0+060 to the main Axis (Axe
17) for a bridge over the amelioration canal, as well as the design of a bridge for Axis 49 at
km 0+374, have also received approval. As discussed, and agreed upon during the meeting
attended by the ADB, RD, the Contractor and the Engineer (March 16, 2024), most of the
proposed changes have been accepted by the Engineer.

2.5 Description of Any Changes to Agreed Construction methods Period for Construction

18.
19.

20.

21.

of Poti Bridge and Access Roads

The Engineer has approved proposed changes, as detailed above.

The identified technical changes are assessed to have a positive contribution to the project's
noise and vibration impacts, and these were presented to the Engineer with relevant reports
at the project inception in June 2022. Furthermore, another report argues that hydrologically,
the new bridge piers, which will be parallel to the railway bridge piers, will reduce turbulence
and represent an improvement in terms of the river's hydrology compared to the previous
design.

In light of this information, it is anticipated that these changes will not create more severe
impacts than those outlined in the previously conducted Environmental Impact Assessment
(EIA) report. However, the ongoing absence of a sturgeon monitoring study within the Rioni
River, which was lacking in both this and the previous study, means that the impacts of these
changes, as well as the ongoing project activities within the river, on the river's aquatic life
have not yet been measured.

The Environmental Due Diligence Report (EDDR), which will address all these explanations
in more technical detail has not yet been prepared as it awaits the completion of the sturgeon
monitoring study. Following the most recent meetings, this study is expected to be conducted
in May, and its report is anticipated to be shared with the Engineer in June

16
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3 ENVIRONMENTAL SAFEGUARD ACTIVITIES"

3.1 General Description of Environmental Safeguard Activities

22. The Engineer has employed a local environmental specialist since the commencement of the
Project. Additionally, Emre Duran was appointed as the International Environmental Specialist
in June 2022. On the other hand, the Contractor hired an environmental specialist at the
beginning of October 2022. The environmental specialists from both the Engineer and
Contractor teams are working together to assess the environmental impacts caused by the
construction activities and ensure compliance with the requirements of the Environmental
Impact Assessment (EIA), Site-Specific Environmental Management Plan (SSEMP), and
topic-specific Environmental Management Plans (EMPs). Please refer to Supplementary
Documents 1 and 2 for the EMP and biodiversity monitoring plan, respectively.

23. Both the Engineer's and Contractor’s environmental teams conduct regular site visits to
monitor SSEMP compliance. Additionally, both the Contractor and Engineer have dedicated
Health and Safety (H&S) teams, which also conduct regular site visits to ensure compliance
with Personal Protective Equipment (PPE), traffic safety, and other safety-related issues.
Detailed information about the environmental site visits can be found in Section 3.2, 'Site
Audits'.

24. During the reporting period, the primary focus of the Community Liaison Officer (CLO) has
been engaging with the workers during onboarding and checking for possible grievances from
the community around the work site. To date, no grievances have been received or recorded.

25. Throughout the monitoring period, the Engineer met with the Contractor’s environmental team
to finalize all outstanding plans and update the previously approved plans. These updates
include changes in construction methods and design modifications reflected in the revised,
but not yet approved, Environmental Impact Assessment (EIA) Report. This process is
ongoing and is expected to be completed by March 2025. Upon completion, all plans and the
updated EIA Report will be shared with the Road Department. Section 5.1, specifically Table
15, details the Environmental Management Plans that have been prepared and their current
status.

3.2 Site Audits

26. Mr. David Gagoshidze, the local environmental specialist of the Engineer, conducted weekly
and monthly site visits, which included the following locations.

o Office site,
¢ Construction Sites
e Spoil Disposal Area

17
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27.

28.

3.3

The specialist conducts visual investigations of the site using a site visit checklist. A
comprehensive photo log documenting these site audits can be found in Supplementary
Document 3.

During this reporting period, local and international environmental specialists made
observations regarding hazardous waste, site organization, the occurrence of occasional
minor oil spills, and the storage conditions of dangerous goods on site. As a result of these
observations, the Contractor was requested to undertake corrective actions. These actions
included efforts to ensure the proper collection of hazardous waste and its storage in
designated areas, the appropriate segregation and disposal of different waste streams, and
more careful storage of dangerous materials. However, despite warnings, areas with oil spills
are not being cleaned with sufficient frequency. Furthermore, the Contractor needs to control
the cleaning of the oil collection pit and its surroundings in the workshop area.

Issues Tracking (Based on Non-Conformance Notices)

Environmental Issues

29.

30.

31.

The Engineer's environmental team conducts regular site visits to the construction areas to
address various environmental issues. As mentioned above they focus on hazardous material
practices, including proper handling and storage of fuel and hazardous materials. The team
assesses waste and hazardous waste management for regulatory compliance. Fuel and oil
spills are closely monitored, with emphasis on prevention and cleanup. Additionally, dust
control is a priority due to its impact on air pollution. Finally, the team evaluates topsoil
management, ensuring excavation and construction activities preserve and restore topsaoil.
As mentioned above, the majority of the environmental issues encountered are shared with
the Contractor and are being resolved within an appropriate timeframe. However, as
previously noted, the response time for cleaning oil spills needs to be expedited. This has
been reiterated with the Contractor

Particular attention should be paid to the studies carried out on the peninsula formed in the
river. It should be noted that at the beginning of these studies, there was no sediment pool in
the relevant location, resulting in a leak into the river (see site photolog in supplementary
document 3). The necessity of constructing a sediment pool immediately and disposing of
excess concrete by resting it here when necessary was emphasized. During the international
environmental engineer's next site visit on December 23, it was observed that the relevant
structure had been built and put into use (see site photolog in supplementary document 3).
This matter will be closely monitored.

Health and Safety Issues

32.

The health and safety (H&S) teams of both the Engineer and Both the Engineer's and
Contractor's health and safety (H&S) teams are independently monitoring several key H&S
issues, summarized below:
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Suspended Load/Lifting,
Working at height,

Non-power tools/equipment
Power tools/equipment

Lifting gear,

Housekeeping,

Electricity / Energy,

Excavation safety,

Personnel Protective Equipment

33. Eight (8) Non-Conformance Reports (NCRs) were issued related to health and safety (H&S)

3.4

aspects, specifically addressing: working at height, scattered electrical cables across the
construction site, outdated safety signage, improper storage of oxygen cylinders, and
inadequate personnel protective equipment usage. There were no NCRs related to
environmental aspects during this reporting period.

Trends

34. The environmental issues observed in both the previous and current periods primarily concern

35.

36.

3.5

37.

the storage of hazardous chemicals, as well as oil and fuel spills. While these incidents are
infrequent, it is crucial to conduct trainings that highlight the sensitivity of these issues and
stress the importance of diligent prevention measures.

Consistent with the previous reporting period, occupational health and safety observations
focused on the proper use of lifting equipment and personal protective equipment. Ensuring
adequate protection during excavation activities and within excavation zones remains a critical
priority.

No community health and safety incidents have been reported, reflecting a positive record.
However, efforts to strengthen traffic safety should continue. This could be achieved through
additional training and an increase in the number of flagmen, where necessary.

Unanticipated Environmental Impacts or Risks

There are no unanticipated environmental impacts or risks.
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4 RESULTS OF ENVIRONMENTAL MONITORING

4.1  Overview of Monitoring Conducted during Current Period

38. In March 2023, the CC hired a consultant firm Ltd ,Naseto Group” to conduct instrumental
environmental monitoring, which includes assessing air and water quality, as well as
measuring vibration and noise levels. The findings from this study are detailed in the
subsequent sections. The most recent environmental monitoring report is provided as
Supplementary Document 4.

39. There were six monthly environmental monitoring conducted during this reporting period.

Surface Water Quality

40. Due to the project extension and the resulting revised agreement, water samples were
collected and tested every three months. Therefore, only two samples were collected during
this reporting period, in July and December. The surface water samples were collected from
both downstream and upstream sampling locations in River Rioni. The coordinates of these
sampling locations are provided in Table 6, and their positions are depicted in Figure 3.

Table 6. Surface Water Quality Monitoring Locations

Location Coordinates

X Y
River Rioni downstream 722788 4674713
River Rioni upstream 723505 4674040

Figure 3. Water Quality Sampling Locations on the Rioni River
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41. The results of water quality monitoring for the upstream and downstream sections of the River
Rioni are presented in Table 7 and Table 8, respectively. Among the monitored parameters,
none of them exceeded the national Maximum Allowable Concentration (MAC) levels.

42. The Contractor holds a strict obligation to adhere to all Environmental Impact Assessment
(EIA) requirements throughout construction activities near the Rioni River and the
amelioration canal, given their vital role as water sources. To safeguard these crucial
environments, the Contractor must implement robust measures to prevent any oil or fuel spills.
Furthermore, the discharge of untreated sewage water into these water bodies is strictly
prohibited. Proactive measures are also essential to prevent eroded soil material from
entering the river, thus ensuring the preservation of the area's ecological integrity.

21
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Table 7. Surface Water Quality Monitoring Result for Upstream of River Rioni

Parameters

Unit

EIA Standards (National

Baseline results (Apr 2023)

Baseline results (May 2023)

Jul 2024

Oct 2024

MAC)
pH - 6.5-8.5 8,20 7,70 8,28 8,39
Saltiness - - 0,10 0,10 0,10 0,10
TDS - - 106,00 166,30 139,00 121,00
Electr. ; - 212,00 234,00 244,00 196,00
Conductivity
Turbidity - - 429,00 452,00 127,00 57,60
Ammonia/ammonium ion NH3 mg/L 0,39 1,81 0,25 0,27 0,29
Chlorides CI* mg/L 300,00 647,00 35,90 78,00 86,00
Weighted particles TSS mg/L Increase ”Omrgj’[e than 0.75 212,00 240,20 124,00 116,10
Total nitrogen N mg/L - 8,83 1,53 2,96 3,17
Total iron Fe mg/L 0,30 0,05 0,17 0,23 0,26
Arsenic (total) As mg/L 0,05 <0,001 <0,001 0,0056 0,0043
Total Coliforms MPN 300,00 - - - -
Table 8. Surface Water Quality Monitoring Result for Downstream of River Rioni
Parameters Unit EIA Stan(i/la'&dcs) (National Baseline results (Apr 2023) Baseline results (May 2023) Jul 2024 Sep 2024
pH - 6.5-8.5 8,30 7,70 8,23 8,38
Saltiness - - 0,10 0,10 0,10 0,10
TDS - - 107,00 116,80 140,00 122,00
Electr.
Conductivity - - 214,00 236,00 246,00 198,00
Turbidity - - 435,00 457,00 129,00 58,10
Ammonia/ammonium ion NH3 mg/L 0,39 1,70 0,25 0,27 0,29
Chlorides CI? mg/L 300,00 640,00 35,00 81,00 86,20
Weighted particles TSS mg/L Increase ”Om”;‘/’[e than 0.75 210,00 239,80 132,00 116,40
Total nitrogen N mg/L - 8,72 1,52 3,01 3,19
Total iron Fe mg/L 0,30 0,05 0,16 0,24 0,27
Arsenic (total) As mg/L 0,05 <0,001 <0,001 0,0056 0,0042
Total Coliforms MPN 300,00 - - - -

! Local meat and fish processing facilities in the vicinity employ chlorine for wastewater treatment

2 Local meat and fish processing facilities in the vicinity employ chlorine for wastewater treatment
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Noise and Vibration Monitoring

43. The Contractor and the Engineer have identified two points for the monitoring of noise and
vibration. The coordinates of these monitoring locations are provided in Table 9, and their
positions are illustrated in Figure 3.

Table 9. Noise and Vibration Monitoring Locations

Location Coordinates

X Y
Axis 49 723230 4674705
Axis 17 722690 4674127

Figure 4. Noise, Vibration and Air Quality Sampling Locations

44. Noise monitoring results (Table 10) exceeded IFC standards at both locations in December
and only at Axis 49 in November and only at Axis 17 in July and October. However, the Federal
Highway Administration's "Noise Measurement Handbook" indicates potential reductions of
up to 25 dB(A) indoors with closed windows. Additionally, the nearest receptor, the Nikora
Meat Production factory, is less noise-sensitive than residential areas. High noise levels in
noise measurements are particularly observed at Axis 17, where the Nicora meat factory is
located. To appropriately reduce the high noise in this area, several measures will be taken
and implemented, including avoiding the simultaneous use of equipment that generates



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge and
Access Roads

relatively high noise, adjusting the work schedule accordingly, and if necessary, implementing
replacements of high noise level equipment with lower level alternatives.

Table 10. Measured Noise Levels

Average Equivalent Noise level (LAeq) Measurement dB(A)
Location/Month AXis 49 Axis 17 IFC Standard
Jul-24 66,1 71,3
Aug-24 55,4 64,4
Sep-24 66,2 54,9
Oct-24 69,3 74,6 700
Nov-24 73,3 68,7
Dec-24 78,1 824

45. Vibration monitoring (Table 11) shows no vibration exceeding detectable limits. However,
continued monitoring during pile driving remains crucial to ensure control of potential vibration
impacts on nearby receptors.

Table 11. Measured Vibration Levels

Vibration Speed | Vibration Acceleration | "MPC for | *MPC for
. . Vibration Vibration
Location/Session | Month :
mm/sc mm2/sc Speed acceleration
dB dB (dB) (dB)
Jul-24 <0.1 <66 <0.1 <100 112 126
Aug-24 <0.1 <66 <0.1 <100 112 126
- <0.1 <66 <0.1 <100 112 126
Axis 49 Sep-24
Oct-24 <0.1 <66 <0.1 <100 112 126
Nov-24 <0.1 <66 <0.1 <100 112 126
Dec-24 <0.1 <66 <0.1 <100 112 126
Jul-24 <0.1 <66 <0.1 <100 112 126
Aug-24 <0.1 <66 <0.1 <100 112 126
_ Sep-24 <0.1 <66 <0.1 <100 112 126
Axis 17
Oct-24 <0.1 <66 <0.1 <100 112 126
Nov-24 <0.1 <66 <0.1 <100 112 126
Dec-24 <0.1 <66 <0.1 <100 112 126
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Air Quality

46. Air quality monitoring will utilize the existing noise and vibration monitoring locations
(Figure 4) to assess construction impacts on nearby sensitive receptors (Table 12). These
locations will be used for passive SOy (Sulfur Oxides), NOy (Nitrogen Oxides), sampling, and
dust measurements.

Table 12. Air Quality Monitoring Locations

Location Coordinates

X Y
Axis 49 723230 4674705
Axis 17 722690 4674127

The air quality test results for NOx, SOx and CO are shown in Table 13. The measurement values
are illustrated in Figure 5, Figure 6 and Figure 7 respectively. Similarly the air quality test results
for PM are given in Table 14 and illustrated in Figure 8. The measurements indicate that the levels
of SOx, NOx, and PM (Particulate Matter) are within the national limits for air quality in Georgia.

Table 13. NOx SOx CO Measurement Results

: SO« NOx co MPC for SOx | MPCfor | MPC for CO
Location | Month 3 3 3
mg/m3 mg/m3 mg/m3 mg/m NOx mg/m mg/m
Jul-24 <0,01 0,013 0,31 0,05 0,04 5
Aug-24 <0,01 0,009 0,42 0,05 0,04 5
- <0,01 0,011 0,29 0,05 0,04 5
Axis 49 [—ep-24
Oct-24 <0,01 0,022 0,39 0,05 0,04 5
Nov-24 <0,01 0,009 0,39 0,05 0,04 5
Dec-24 <0,01 0,035 0,26 0,05 0,04 5
Jul-24 <0,01 0,021 0,46 0,05 0,04 5
Aug-24 <0,01 0,013 0,39 0,05 0,04 5
) Sep-24 <0,01 0,014 0,33 0,05 0,04 5
Axis 17
Oct-24 <0,01 0,029 0,52 0,05 0,04 5
Nov-24 <0,01 0,017 0,23 0,05 0,04 5
Dec-24 <0,01 0,018 0,17 0,05 0,04 5




Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge and
Access Roads

Figure 5. NOx Measurement Results

NOx Measurements
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Figure 6. SOx Measurement Results
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Figure 7. CO Measurement Results

CO Measurements
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Table 14. PM Measurement Results
Admissible
Location Session PM2.5 PM10 PM Total norm of
(Hg/m3) (ug/m3) (Hg/m3) dust
(ug/m?)
Jul-24 23 34 68 500
Aug-24 27 36 57 500
) Sep-24 14 19 27 500
Axis 49
Oct-24 19 27 53 500
Nov-24 29 54 83 500
Dec-24 59 76 128 500
Jul-24 28 47 71 500
Aug-24 32 39 69 500
) Sep-24 16 23 35 500
Axis 17
Oct-24 26 49 68 500
Nov-24 26 47 69 500
Dec-24 52 61 91 500
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47.

Figure 8. PM10 Measurement Results

PM10 Measurements
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An ichthyological study focused on sturgeon species within the Rioni River has commenced.
The Construction Contractor hired a third-party certified team to conduct the sturgeon survey.
This study aimed to establish a baseline assessment of biodiversity (which was not in the
final EIA) and is required by ADB policy. Under national legislation, fishing in the river Rioni
is only permitted for scientific research purposes, and a permit is required. The third-party
certified team applied for permission to conduct sturgeon research from the MoEPA on May
1, 2024, but the Ministry has not responded. By Ministry through a phone conversation was
clarified that fishing could pose additional risks to fish and, the Ministry does not consider it
appropriate to use the river. Fishing in Rioni. According to them, in order to protect the
sturgeon, the environmental permit condition must be fulfilled and construction work in the
river must be prohibited from the end of March to the beginning of September. While waiting
for the permit, the third-party team conducted desk review of available studies and records
considering the project. The draft report has been completed in June, is in Georgian. The
findings of this preliminary assessment are detailed in Supplementary Document 5.

4.2 Trends

48.

Water, noise, vibration and air quality parameters exhibited consistent results when compared
to the previous reporting period. Overall environmental monitoring data followed similar
trends.
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4.3

49.

50.

51.

52.

Summary of Monitoring Outcomes

The CC engaged the consultancy firm Ltd “Naseto Group” in March 2023 to undertake
comprehensive instrumental environmental monitoring. This program encompasses the
collection and analysis of air quality, surface water quality, noise, and vibration data. The
monitoring activities are carried out periodically at pre-identified locations within the project
area. These measurements aim to evaluate environmental impacts related to construction
activities and to ensure compliance with national environmental standards and international
requirements, such as those set by the International Finance Corporation (IFC).

. Noise monitoring results, summarized in Table 10, reveal that noise levels exceeded the IFC
Environmental, Health, and Safety (EHS) General Guidelines at both Axis 17 and Axis 49
during the December 2023 monitoring campaign. Specifically, in November, exceedances
were recorded only at Axis 49, while in July and October, only Axis 17 recorded levels above
IFC standards. These temporal variations suggest that noise levels fluctuate significantly
depending on ongoing construction activities, equipment in use, and possibly local weather
conditions that influence sound propagation. Although these exceedances raise concern from
a compliance perspective, it is important to contextualize the impact. According to the U.S.
Federal Highway Administration's Noise Measurement Handbook, interior noise levels can be
reduced by up to 25 dB(A) when windows are closed, which may significantly diminish the
impact on nearby receptors. Additionally, the nearest noise receptor—Nikora Meat Production
factory—is classified as an industrial facility and is therefore less sensitive to noise compared
to residential or institutional receptors, according to IFC guidance. Nonetheless, continued
monitoring and the implementation of noise abatement measures (e.g., scheduling noisy
works during daytime hours and if necessary, implementing replacements of high noise level
equipment with lower level alternatives) are recommended.

No measurable vibration levels were recorded during the monitoring periods to date, which
may indicate either low-impact construction activities or limitations in the timing and scope of
the monitoring itself. However, given the potential for vibration-related impacts—particularly
during activities such as piling or heavy machinery operation—it is strongly recommended to
conduct dedicated vibration monitoring during these high-impact phases. This would allow for
a more accurate assessment of vibration propagation and enable comparisons against the
national standards for ground vibration or internationally recognized thresholds, ensuring that
sensitive structures and receptors are adequately protected.

. The ambient air quality monitoring results indicate that concentrations of key pollutants—
Particulate Matter (PM10 and PM2.5), Sulfur Oxides (SOx), and Nitrogen Oxides (NOx)—
remain within national regulatory limits. When compared against baseline data
(measurements during the beginning of the Project), these pollutant levels have remained
relatively stable, suggesting that construction-related emissions are being managed
effectively through dust suppression measures, vehicle maintenance practices, and other
mitigation controls. No upward trend or cumulative increase has been observed over the
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4.4

53.

4.5

54.

55.

monitoring periods, indicating the effectiveness of ongoing environmental controls. However,
continued vigilance is necessary, particularly during dry seasons and peak construction
activity, when the risk of elevated particulate matter levels may increase.

Material Resources Utilization

The detailed overview of material deliveries to the construction site during the semi-annual
period from July to December 2024 is given such as: Gravel shipments totaled 37,168.00 m?3,
contributing to a cumulative project amount of 164,437.00 m3. This period there were 0 of
Structural Steel Type S 355 J2W+N. The total number of structural steels reached
260,915.1 kg, and Steel Sheet Piles amounted to 125.55 tons. The supply of Prefabricated
Vertical Drains totaled 0 m cumulative amount 332,150.00 m. Notably, no deliveries of
Separation Geotextile or Steel sheet piles, with cumulative amounts maintaining at 32 400 m?
and 445.55 tones, respectively the supply of Crushed Aggregate 15-40mm were recorded as
8,621.00 m® during this period, with cumulative amounts maintaining at 21,803.00 m?.

Waste Management

The Contractor has developed a waste management plan that outlines the requirements for
establishing and implementing proper waste management practices. The plan addresses the
handling, storage, and management of waste to minimize environmental risks. It has been
shared with the Engineer for review and comments. As the Engineer approves the “Project
Changes”, the plan remains subject to further adjustments and is not yet finalized.

The Contractor has successfully secured an agreement with 'Black Sea Waste Management'
for the collection and transportation of hazardous waste. Additionally, an agreement has been
formalized with Khobi municipality specifically for the storage and transportation of domestic
waste. To enhance on-site waste management, numerous garbage bins have been
strategically placed in the camp area and other construction working areas. According to a
separate agreement, all replaced materials, such as tires and oils, are stored at Tegeta
Motors' facility rather than on the Contractor's site.

56. During the reporting period, the Contractor estimates that the amount of municipal waste

generated is 180 m3. There are two septic tanks on the site, each with a capacity of 8 cubic
meters. The Contractor has completed two domestic wastewater removals totaling 36 cubic
meters. The waste log for this reporting is presented in Table 15.

Table 15. Waste Log (July-December 2024)
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Domestic/Hazardous Waste & Sewage Volume Licensed Transferred
/kg/m3 Company

Household waste 180

Sewage water 36

Used tires - Tegeta Motors Stored in the Company

Hydraulic and used oil - Tegeta Motors Stored in the Company

Stored in a designated

Waste paints and varnishes -
area

Chemical additive tanks - - -

Stored in a designated

Oil drums - - area

Printer tonner - - -
Absorbents (e.g., oil filters, polluted i i Stored in a designated
clothes and materials) area

Medical Waste - - -

Stored in a designated
area

Stored in a designated
area

Metal Scraps - -

Wood Waste - -

Contaminated soil - - R

57. The Contractor has signed a contract with Gocha Tsaava, a local individual who will provide
appropriate equipment and services for toilet cleaning and sanitation.

45.1 Current Period

58. The primary source generating a large amount of spoil is earthworks, specifically the
excavation of topsoil and subsoil materials. The excavated materials are stored in a land plot
designated for topsoil and spoil with a registration number 45.08.25.076. The estimated
volumes for spoil generation in this reporting period are as follows:

» Estimated spoil volume: 3,892.43 m3
» Estimated topsoil volume: 0 m?

4.6 Health and Safety

59. The H&S Team is responsible for daily implementation, supervision, and monitoring of on-site
construction activities to ensure occupational and community health and safety.



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge and
Access Roads

60.

No incidents involving community members or traffic incidents were reported during the
reporting period.

4.6.1 Worker Safety and Health

61.

62.

H&S representatives conduct regular safety inspections on the site, and H&S specialists
provide mandatory H&S and Environmental induction for new employees. They also provide
specialized safety training to enhance safety culture, covering topics such as working at
heights, driving safety, requirements for earthwork activities, and lifting operations. Moreover,
H&S specialists prepare training documentation, conduct risk assessments for special works,
and establish work procedures. H&S representatives conduct regular site inspections and
provide mandatory safety and environmental inductions for new employees. Specialized
safety training, including risk assessments and work procedures, is offered to enhance safety
culture and address specific hazards like working at heights and equipment operation.

Eight (8) Non-Conformance Reports (NCRs) were issued related to health and safety (H&S)
aspects, specifically addressing: working at height, scattered electrical cables across the
construction site, outdated safety signage, improper storage of oxygen cylinders, and
inadequate personnel protective equipment usage. The NCRs were addressed by the
Contractor and are closed. The latest NCRs is given in the Supplementary Document 6.

4.6.2 Training

63.

The Contractor continues the training program to foster a culture of responsible behavior
encompassing mandatory inductions and job-specific training. Four training sessions were
conducted during this period.

64. During the reporting period, the training program covered the following topics:

65.

Induction training,

Tree cutting,

Tops soil stripping and storage,
Hazardous non-hazardous waste
handling storage,

Driving safety,

Lifting operations Refueling process,
Refueling Process,

Earthwork activities,

Throughout the reporting period, eighty-two (82) toolbox talks were conducted for the
employees of both the contractors and subcontractors, addressing the following subjects:

= Suspended loads and lifting; = Excavation;
=  Working at height; = Lifting of gas pipes;
= Moving vehicles; » Hazards related to the excavator and
= Usage of power tools (angle grinder, controls;
chain saw); » Handling/storage of fuel,
= Fire safety; » The hazards and controls, related to

= Use of paints and solvents; the diesel truck.
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= Emergency Evacuation and Fire = First aider
Extinguisher use = Hand signals and safety signs

66. The Contractor organized comprehensive Health & Safety, Environmental, and Social training
sessions for 50 personnel from the Contractor's staff. The training covered various topics,
including basic knowledge of environmental legislation, topsoil preservation, dust and air
guality, waste management, land contamination, spill prevention, biodiversity, noise, resource
management, chemical management, community safety, grievance redressal mechanisms,
cultural heritage, code of conduct, rules for working with concrete, emergency response,
working at heights, lifting, and incident reporting. Sample attendance sheets and training
photos for both Health & Safety and Environmental & Social trainings are included in
Supplementary Document 7.
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5

5.1

67.

68.

FUNCTIONING OF THE SEMP

SEMP Review

The Contractor has developed Site-Specific and Topic-Specific Environmental Management
Plans (EMPs) in accordance with the guidance of the Supervision Consultant. These plans
were endorsed by the Supervision Consultant (SC) and approved by the Project
Implementation Unit/Resident Department (PIU/RD), and, if necessary, by the Asian
Development Bank (ADB), prior to the commencement of civil works. During the preparation
of the Site Specific Environmental Management Plans (SSEMPSs), the existing EMP serves
as a baseline document for the Contractor (Supplementary Document 1).

Throughout the monitoring period, the Engineer met with the Contractor’s environmental team
to finalize all outstanding plans and update the previously approved plans. These updates
include changes in construction methods and design modifications reflected in the revised,
but not yet approved, Environmental Impact Assessment (EIA) Report. This process is
ongoing and is expected to be completed by March 2025. Upon completion, all plans and the
updated EIA Report will be shared with the Road Department. The current status of the plans
is provided in Table 15.

Table 15. Reviewed Site Specific Environmental Management Plans

No Plan / Method Statement Status

1 Site Specific Environmental Management Plan ngfgsgllWaiting for
2 Environmental Management Plan Approved

3 Waste Management Plan (Construction Phase) Waiting for Approval
4 Emergency Response Plan Approved

5 Spill Management Plan Approved

6 Wastewater Management Plan Approved

7 Chance Find Procedure Approved

8 Labor Management Procedures Approved

9 Clearance Cultivation Restoration Plan Approved

10 Aggregate and Borrow Pit Management Plan Approved

11 Asphalt Rock Crushing Batching Plant Management Plan Approved

12 Topsoil Disposal and Erosion Management Plan Waiting for Approval
13 Air Quality Management Plan Approved

14 Bridge Construction Management Plan Approved

15 Laydown Area and Camp Management Plan Approved

16 Spoil Disposal Management Plan Approved

17 Biodiversity Action Plan Waiting for Approval
18 Tree compensation plan Approved
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6 GOOD PRACTICE AND OPPORTUNITY FOR IMPROVEMENT

6.1 Good Practice

69. The Contractor is implementing environmentally responsible practices at the project site and
has demonstrated a robust commitment to prioritizing health and safety (H&S), as evident
during site inspections. The following instances highlight exemplary practices:

The contractor effectively manages waste for at the camp and also working areas
The hazardous waste storage area has been also effectively used.

6.2 Opportunities for Improvement

70. The following key areas require improvement in terms of environmental and health and
safety practices.

Implement stricter rules for handling, storage, and disposal of hazardous materials,
including proper labeling and containment, to protect workers and the environment
Improve dust control by increasing watering frequency on auxiliary roads during hot
seasons to enhance air quality for workers and the community.

Prioritize enhancing safety measures during piling operations to ensure proper
protection for workers and the environment. Additionally, installing clear signage and
effective barriers around excavation areas is recommended to clearly demarcate
boundaries and prevent unauthorized access.

Implement comprehensive fall prevention measures, including safe access and
egress points, and regular inspections of work-at-height equipment.

Enforce mandatory use of appropriate PPE for all personnel working at height, such
as safety harnesses, helmets, eye protection, and non-slip footwear
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7
7.1

71.

72.

73.

74.

7.2

SUMMARY AND RECOMMENDATIONS

Summary

The activities carried out during the reporting period at different locations can be summarized
as follows: transportation of sand-gravel materials and crushed aggregates, gravel column
improvements, filling for peninsula for working in the river, casting boring, and the application
of stone beds for abutments and piles in concrete.

The consultant firm, hired for environmental monitoring, conducted instrumental
assessments encompassing air and water quality, vibration, and noise measurements.
Water quality monitoring revealed no elevated levels of any measured parameter. At certain
intervals, noise levels exceeded established standards, prompting the implementation of
measures to mitigate the impact of noise on the adjacent environment. No heightened
vibration levels were recorded during the reporting period. Furthermore, no air quality
parameters exceeded established standards. Sustained monitoring and advancements in
these domains will enhance the project's environmental sustainability while safeguarding the
health and safety of both workers and the community.

The contractor has demonstrated a strong commitment to environmental and health and
safety practices. Regular safety meetings and effective waste management have contributed
to a safe and sustainable worksite.

To enhance health and safety and minimize environmental impact, the contractor should
prioritize improvements in topsoil management, hazardous material handling, dust control,
waste reduction, and piling/excavation safety. Additionally, bolstering traffic safety measures
is essential.

Recommendations

75. The following activities are planned for the next reporting period:

The management plans should be revised and updated.
Appropriate trainings regarding the mentioned areas for improvement should be
conducted.



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge and Access Roads

8 SUPPLEMENTARY DOCUMENT 1 - ENVIRONMENTAL MANAGEMENT PLAN

Environmental Management Plan for Pre-Construction Phase

Responsibility

A FEGEL Mitigation/Enhancement Measures (all that Sl
Aspect Impact/ Issue I Cost
apply) Development/
. Control
Implementation
Pre-Construction Stage
No Net Loss / Impacts on Measure to achieve no net loss / net gains: | Project RD, ADB N/A
Net Gain sturgeon Implement high standard monitoring program | Cost
Approach species in the for sturgeon.
Rioni River
EMP Implementation Before the commencement of civil works, the | Contractor | Contractor to Engineer,
contractual of Project Contractor shall prepare a Specific EMP | Cost Implement RD, ADB
obligations (SEMP) for Engineer endorsement and RD Mitigation
EMP and approval. ADB shall also review the SEMP. The
Specific SEMP will present a detailed implementation
Environmental plan based on the Contractor's actual
construction methodologies, work schedule,
Management e )
type/specifications, and number of construction
Plan (SEMP)

plants to be used

The SEMP shall be (a) consistent with the
SEMP template included in the EIA (see), (b)
consistent with the project EMP, and (c)
prepared based on the Contractor's activities
and corresponding locations.

e The SEMP will provide the following:

i. The Contractor's organizational structure
shows the implementation, supervision and
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reporting, and responsibilities of key
personnel
ii. The Project program and work activities
iii. The Contractor's topic and site-specific
plans are as follows:
o Waste Management Plan
»  Wastewater Management Plan
= Spoil Disposal Management Plan
o Soil Erosion Management Plan
Traffic Management Plan
o Method Statement for Temporary
Roads
o Aggregate and Borrow Pits
Management Plan
o Employment and Procurement
Procedure
Occupational and Community Health
and Safety Management Plan
Emergency Response Plan
Waterway Safety Plan
Method Statement for River Crossings
Air Quality Plan
Spill Management Plan
Clearance, Revegetation, and
Restoration Management Plan
Noise Management Plan
Biodiversity Management Plan
o Laydown Area and Construction Camp
Management Plan
o Asphalt, Rock Crushing, and Concrete
Batching Plant Management Plans
o Bridge Construction Plan
e The Occupational and Community Health and
Safety Management Plan shall be consistent
with the template provided in the EIA.

O

O O O O O O O

o O
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The Soil Disposal Management Plan shall
utilize the assessment template included in the
EIA.

The Contractor will retain the expertise of a
qualified Environment and Social Officer (ESO)
and Community Liaison Officer (CLO).

The Contractor will obtain all necessary permits
and approvals before commencing construction
activities.

Training The e All personnel shall undergo a Project site | Contractor | Contractor to RD, ADB
Contractor's induction that includes the Project's | Cost
training and environmental requirements. Implement
awareness- Mitigation
raising
programs

Climate Change | Future climate | e The Project road will be constructed based on | Project Detailed Design RD
changes may an embankment height (road centerline level) | Cost Consultant
cause damage which accommodates the historic P1% (1 in 100
to the bridge years) floc_)d event. _ _
and approach ¢ Further climate change studies must be carried

out as necessary to ensure that climate change
roads considerations have been incorporated in the
design of the bridge and approach roads.

Noise/Vibration | Vibration e The Contractor will survey the status of the | Contractor | Contractor to RD,
emissions buildings nearest to the project site. The | Cost Engineer
resulting from surveys will cover the following aspects: Implement
the use of o Overall condition of the structures, both Mitigation

machinery and
equipment and
vehicle
circulation

exterior

o and interior.

o Document defects and preexisting cracks
observed in the structure using digital
imagery, notes, measurements, and
sketches.
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o The survey findings shall be agreed upon by
the property owner, who shall attend the
survey and sign official documentation
agreeing to the survey findings.

Conduct additional pre-construction noise

surveys to confirm site conditions. Incorporate

findings of such investigations in the updated

EIA and EMP if necessary.

Flora and Rehabilitation of | ¢ Consult with the MoOEPA to determine the extent | Project Detailed Design RD
Fauna Habitat, | the secondary of the proposed extension of the National Park | Cost Consultant
Distribution, road from (currently being considered by parliament),
and Species Patara Poti to which will cover the_Rlonl R_lver an(_j may gxtend
. . as far east as the railway bridge neighboring the

the oil terminal Project.

may extend into | , engyre that the rehabilitation of the secondary

a proposed road does not extend into the proposed

extension of the extension of the National Park.

National Park

(close to where

the gas line

crosses the

Rioni River).

Cumulative e The Consultation will be taken with IFl's, | Project RD N/A

impacts from donors, and implementing units on other | Cost

the multiple projects that are likely to contribute to

developments cumulative impacts to reduce unpertainty and,

in the region whe_re' hecessary, take appropriate action to

: minimize environmental harm.

Aquatic Fauna | Modification e Ensure that all guidance on sand and gravel | Contractor | Contractor to RD,
Habitat, and abstraction sites is followed as outlined in the | Cost Implement Engineer
Distribution, fragmentation of | Site  Preparation, ~ Construction,  and Mitigation
and Species habitat, Worksite Closure (i.e., project closure)

including loss of

Phases EMP table below are followed.
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spawning
grounds for wild
sturgeon
species
Displacement of | ¢ Before starting any in-the-water construction | Contractor | Contractor to RD,
species due to activities, ~ conduct  underwater  noise | Cost Implement Engineer
noise, presence | Measurements using hydrophones to establish Mitigation
of machinery, in the water background noi;e levels. .
and equipment . T_he C_o_ntracto_r shall prgdlct planned impact
pile-driving noise levels in the water utilizing
and of staff interim good practice guidelines before starting
to pile. Where planned impact pile-driving
appears likely to exceed Project thresholds,
alternative pile-driving methods or mitigation
will be selected.
Mortality of e The Contractor will ensure that in-river | Contractor | Contractor to RD,
individuals from construction activities are staged in periods | Cost Implement Engineer
the operation of | least likely to affect the sturgeon fish spawning Mitigation
equipment and period. o _
construction e All in-river activities _W|II be avoided from_Mgrch
L to September inclusive. Where possible, in-river
activities activities will also be avoided in October and
November.
Mortality of e Institutional arrangements will be decided for | Project RD ADB
sturgeon from monitoring the bridge piers by CCTV throughout | Cost
illegal fishing the operation period to prevent poaching of the
activities using sturgeon by using fishing gear on bridge
. structures.
the bridge
structures.
Flora species Mortality of e The Contractor shall survey construction to | Contractor | Contractor to RD,
individuals identify natural and modified habitats to ensure | Cost Implement Engineer

that natural habitats can be rehabilitated and

Mitigation
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compensated for where
permanently lost.

The Contractor shall identify through a site
survey if any Georgian Red-listed tree species
are located within five meters of the site
boundary. This survey will form part of the
Contractor’s Clearance, Revegetation, and
Restoration Management Plan. In addition, in
case walkover surveys pre-construction reveal
any protected plant species in the area, the
latter will be removed from the environment
[and translocated] following subparagraph (v),
Article 24, the first paragraph of the law of
Georgia on 'Red List and Red Book.'
Relocation of any specimens found during the
surveys, where practical, will be provided with
the help of biodiversity experts to ensure proper
handling. Proper handling is crucial for species
of conservation importance (e.g., Colchis
Water-Chestnut (Trapa colchica) and spring
snowflake (Leucojum vernum)). The practice
will provide the best possible chance of survival
for wildlife. The Contractor must develop a plan
and schedule before implementing this task.

they will be

Change of Land
Use and
Livelihoods

Land acquisition | ¢ Before the commencement of the construction | LARP Cost | RD to finalize the ADB to
and livelihood works of the Project, the RD must finalize and | / Project LARP and approve
loss to affected | implement the Land  Acquisition —and | cost implement the the LARP
persons Resettlement Plan (the LARP) designed in Plan.

compliance with the ADB Safeguards Policy

Statement 20089.
Barrier effect e Ensure designs retain a strip of riparian habitat | Project Detailed Design RD
(impacts on along the edge of the river to reduce the impact | Cost Consultant
mobility and on species (keep connectivity and possibility for

access of locals
to areas such

free movement along the river edge).
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as farmlands,
aguaculture
ponds, etc.,
across the
Project road)

Services The disruption | e All telephone and electrical poles/wires and | Contractor | Contractor to RD,
Demand of services, underground cables should be shifted before | Cost Implement Engineer
including the start of construction. Mitigation
energy, to Necessary permission and payments should be
. made to relevant utility service agencies to
surrounding : i . .
. allow quick shifting and restoration of utility
communities services.
due to the Local people must be informed through
relocation of appropriate means about the time of shifting of
utilities. utility structures and potential disruption of
services, if any.
Grievance Complaints due Before the commencement of site works, the | Contractor | Contractor to RD,
Redress to project Contractor will develop a grievance redress | Cost Implement Engineer
implementation mechanism (GRM) or system that will allow for Mitigation

receiving/recording and immediate response to
and resolution of  construction-related
complaints. The GRM shall be consistent with
the GRM described in this EIA.

The Contractor will inform the communities
along the alignment and other stakeholders
affected by the Project about the GRM in place
to handle complaints and concerns about the
Project.

The Contractor will also install notice boards at
the construction sites to publicize the name and
telephone numbers of the representatives of the
Contractor and the RD.
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Environmental Management Plan - for Site Preparation, Construction, and Worksite Closure Phases

Affected Pl?n*t]ggtclfll Mitigation/Enhancement Measures (all that Estimated Develolsisepnot?gbmty
Aspect [ssue apply) Cost Implementation CEmire.
Site Preparation, Construction, and Worksite Closure (i.e., project closure) Phases
Air Quality Localized dust | e Dust-generating areas will be controlled by water | Contractor | Contractor  to | RD,
emissions spraying, particularly under dry weather conditions. | Cost Implement Engineer
resulted from | e Stockpiles will be planned and sited to minimize the Mitigation
the use of | potential for dust generation by taking into account

machinery and
equipment and
the circulation
of vehicles.

prevailing wind directions and the locations of
sensitive receptors.

e The drop height of potentially dust-generating
materials will be kept as low as possible.

¢ Where practicable, stockpiles will be located away
from sensitive receptors.

o If the crushing of construction materials is required,
crushers will be located away from sensitive
receptors. Keeping at least a 300 m distance from
residences windward to concrete production plants
should be ensured.

¢ The Contractor will obtain an environmental impact
permit for an asphalt plant (if planned to run its
facility) before operation.

¢ Onsite speed limits will be applied and enforced for
trucks traveling on unpaved surfaces (20 km/h).

e Trucks transporting spoil or dusty materials off-site
will be covered before leaving the sites.

e Wheel-washing facilities will be available and used
so that trucks leaving the Site do not spread dust
onto neighboring roads.

e Public roads used by site traffic will be swept
regularly to prevent the accumulation of dirt.

e Conveyor belts (e.g., at batching plants and rock-
crushing plants) shall be fitted with wind-boards,
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machinery and
equipment and
vehicle
circulation

Install temporary noise barriers made of plywood or
acoustical blankets around noisy operations where
necessary to comply with project noise limits.

Use newer equipment with improved noise muffling
and ensure that all equipment items have the
manufacturers' recommended noise abatement

Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
[1ssue Implementation

and conveyor transfer points and hopper discharge

areas shall be enclosed to minimize dust emission.
Localized and | e Machines and construction plant items (e.g., Contractor | Contractor  to | RD,
long-term trucks) in intermittent use will be shut down or | Cost Implement Engineer
combustion throttled between work periods. Mitigation
gas emissions | e The burning of waste or vegetation on Site is
result from the | prohibited.
use of | e Special attention will be given to the storage and
machinery and | handling of petrochemicals to avoid environmental
equipment and | hazards and risks.
the circulation | ¢ Maintenance procedures will be implemented to
of vehicles. keep equipment in good working condition to

minimize exhaust emissions caused by poor

performance.

e Wherever possible, use electrically-powered
equipment rather than gas or diesel-powered
equipment.
e Training will be provided for the operators of

equipment and truck drivers regarding the air

pollution potential of their activities.

Noise Noise and | e Work hours will be restricted between 07:00 to | Contractor | Contractor to | RD,
vibration 20:00 hours within 500 m of the settlements. Cost Implement Engineer
emissions e The Contractor will establish the optimum travel Mitigation
resulting from | speed during off-site travel.
the use of |e
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

measures, such as mufflers, engine covers, and
engine vibration isolators, intact and operational.
Newer equipment will generally be quieter in
operation than older equipment. All construction
equipment should be inspected at periodic intervals
to ensure proper maintenance and the presence of
noise control devices (e.g., mufflers and shrouding,
etc.).

The number of equipment operating
simultaneously will be reduced as far as
practicable.

Reduce the number of equipment operating
simultaneously as far as practicable.

Orientate equipment is known to emit noise
strongly in one direction so that the noise is directed
away from receptors as far as practicable.

Locate noisy plants as far away from receptors as
practicable.

e Avoid transportation of materials on- and off-site

through existing community areas during nighttime
hours.

Use material stockpiles and other structures to
screen noise-sensitive receptors from onsite
construction activities where practicable.

Record and respond to complaints according to the
established grievance redress mechanism.

Keep nearby residences informed in advance
about noisy activities during various construction
phases.

Perform independent periodic noise and vibration
monitoring to demonstrate compliance with Project
noise and vibration limits.
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of solid waste,
as well as

possible
dripping of
hydrocarbons
from
machinery and
equipment,
and improper
storage of oil
and fuel.

spills. Any fall will be immediately localized and
cleaned up with absorbent materials. The bund will
be able to accommodate 110% of the volume of the
tank.

¢ Onsite repairs /maintenance and fueling activities

will be limited to the extent possible.

¢ Onsite vehicles and equipment shall be inspected

regularly for leaks, and all leaks shall be
immediately repaired. Leaking vehicles/equipment
will not be allowed onsite.

e Secondary containment devices (drop cloths, drain

pans) shall be used to catch leaks or spills while
removing or changing oils from vehicles or
equipment. For minor spills, absorbent materials
will be used.

¢ Tire washing units will be equipped with drainage

settling facilities. The washout pit will be cleaned
immediately upon 75% filling.

¢ No washing of vehicles in the river will be allowed.
e Usage of off-site vehicle wash racks or commercial

washing facilities will be used whenever feasible. In
addition, bermed wash areas for cleaning activities
will be established if onsite cleaning is required.

Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
¢ When there is a possibility of human annoyance
from construction activities, conduct such activity
only during weekday daytime hours when the
ambient background noise and the vibration are
higher, and many residents are away from their
homes at work.
Soil Quality | Land pollution | e Temporary fuel tanks will be located at least 50 m | Contractor | Contractor ~ to | RD,
due to | from any watercourse, drain, or channel leading to | Cost Implement Engineer
improper a water course. The tank will be placed in covered Mitigation
management areas with berms or dikes installed to intercept any
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Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
¢ The Contractor will implement a training program to
familiarize staff with emergency procedures and
practices related to contamination events.
Operating personnel will be trained to visually
inspect discharged water quality for oil and grease
traces (that will be visible on the surface)
periodically and take appropriate corrective
actions.
Soil Structure | Land  erosion | ¢ Materials and waste will be stockpiled so as to | Contractor | Contractor  to | RD,
due to loss of | avoid erosion (in stockpiles less than 2 m in height | Cost Implement Engineer
vegetation and with a slope gradient of less than 25%) and Mitigation

coverage and
changes in its
structure

washing off into the river. In addition, drainage
trenches will be established to divert surface runoff
from the Site.

Under no circumstances shall the following habitats
be used for spoil disposal sites: (i) Kolkheti National
Park and the Wetlands of Central Kolkheti Ramsar
Site; (ii) Kolheti Important Bird Area; (iii) low grass
marsh areas; and (iv) within 50 meters of the Rioni
River.

To avoid loss of the productive soil layer, all
suitable topsoil and other material shall be saved
and stockpiled separately for the future
recultivation of the area.

Stockpiles of removed topsoil will be designed
appropriately/shaped, and managed.

Sand and aggregates will be stored in a hopper or
bunker, shielding materials from winds. The bunker
should enclose the stockpile on three sides. The
walls should extend one meter above the height of
the maximum quantity of raw material kept on Site
and two meters above the front of the stockpile. The
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

hopper or bunker will be fitted with water sprays
that dampen the stored material.

Store cement in sealed, dust-tight storage silos. All
hatches, inspection points, and ductwork will be
dust-tight.

Temporary detention ponds or containment to
control silt runoff will be provided.

Construct intercepting ditches and drains to
prevent runoff from entering construction sites

Soil compaction may be reduced by strictly keeping
to temporary road boundaries.

Slopes of the embankment will be protected from
erosion by vegetation and slope drainage. The
design considers the selection of a reasonable
embankment height, establishing temporary
berms, slope drains, temporary pipes, contour
ditches, ditch checks, diversions, and sediment
traps.

Disturbed vegetation
immediately after
stops.
Appropriately set up temporary construction camps
(if determined needed) and storage areas to
minimize the land area required and impact soil
erosion.

must be replanted
the construction/disturbance

Relief

Modification of
geological
formations -
Quarries

The Contractor will carry out the operation of
quarries and borrow pits, as well as extraction of
gravel from river terraces (if utilized), in strict
accordance with the conditions of a license issued
by the Ministry of Economic Development (MoED)
and cleared by the Ministry of Environment
Protection and Agriculture (MoEPA); and

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

e The Contractor will be responsible for developing,

agreeing, and strictly adhering to the quarry/borrow
pit operation and re-cultivation plan (if the
Contractor owns or establishes a new quarry site).
Borrowing from the river [at the Project site] will be
prohibited.

Sourcing construction materials (e.g., sand, gravel)
will avoid using licensed or unlicensed sites in the
Rioni River or on its banks.

Borrow areas for materials, other than dredged
sand fill, shall not be located in productive land,
forested areas, and near water courses such as
rivers, streams, etc.

Water Quality

Pollution of
nearby water
bodies due to
poor  storage
and
management
of construction
materials

¢ Vegetation will

Discharge of any untreated water into the surface
water body will be strictly prohibited.

Discharge of cement /concrete contaminated water
will be prohibited unless settled and neutralized first
to avoid pollution from water with high alkalinity,
which can be toxic to aquatic life.

To prevent runoff contamination, paving will be
performed only in dry weather.

Compacted straw (straw bales), silt fences, fibber
rolls, gravel bags, or other approved sediment
control must be ensured in disturbed soil areas. At
a minimum, all bare soil (whether it's an abutment
slope or a stockpile) must be protected before it
rains.

¢ Drainage systems, erosion control, and silt removal

facilities will be regularly inspected and maintained
to ensure proper and efficient operation.

be preserved where feasible,
particularly in areas near the river bank, to avoid

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

erosion/sedimentation. Sites will be promptly
revegetated where practicable and appropriate.
The construction camp (if needed), permanent or
temporary, will not be located within 500 m of any
river or irrigation channel.

Wastewater Management Plan and proper sewage
collection and disposal system will be available to
prevent pollution of watercourses (if discharge in
the surface water is planned).

Stormwater drainage and wastewater will be
treated according to the applicable World Bank/IFC
guidelines.

Where applicable (i.e., to the irrigation canal in
Patara Poti), the Project will, as much as possible,
control the effluent and runoff discharged to the
irrigation channel to below the "Severe" restriction
on use according to the FAO Guidelines for
Interpretations of Water Quality for Irrigation.

Impact on
surface water
contamination
from
inappropriate
waste
management

Construction materials and wastes will be stored
appropriately to minimize the potential damage or
contamination of the materials.

A construction materials inventory management
system will be implemented to minimize the over-
supply of construction materials, which may lead to
the disposal of surplus materials at the end of the
construction period.

Hazardous and non-hazardous waste will be
segregated, and appropriate containers for the type
of waste will be provided.

Waste will be stored systematically to allow
inspection between containers to monitor leaks or
spills.

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected
Aspect

FEICIHEL Mitigation/Enhancement Measures (all that Estimated REEREIE el
Impact apply) Cost Development/ Control
[1ssue Implementation ontro

e Waste will be disposed of systematically by
licensed contractors.
e Stormwater drainage and wastewater will be
treated according to the applicable World Bank/IFC
guidelines.
Impacts on | e Implementation of the specific mitigation measures | Contractor | Contractor  to | RD,
surface water | outlined under Contamination of Soils above. Cost Implement Engineer
due to Mitigation
contamination
from accidental
releases of
hazardous
substances
Water pollution | e Coffer dams, silt fences, sediment barriers, or other | Contractor | Contractor to | RD,
from bridge | devices to prevent the migration of silt during | Cost Implement Engineer
construction construction within the river will be provided. Mitigation

Dewatering and cleaning cofferdams to prevent
siltation by pumping from cofferdams to a settling
basin or a containment unit will be performed.
Ensure no waste materials are dumped in the river,
including reinforced concrete debris.

Generators will be placed more than 20 m from the
river.

No concrete waste from concrete mixers will be
dumped in the river.

e Areas where concrete mixers can wash out leftover

concrete without polluting the environment, will be
provided. This may be in the form of a lined settling
pond. The Contractor will inform drivers of these
locations and the requirements to use these settling
ponds on a routine basis.
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specific areas
of the Project

to be removed.

Boundaries of ROW and operation area will be
strictly kept to - avoid impact on the adjacent
vegetation; Strict keeping to traffic routes during the
construction will be ensured to prevent impact on
vegetation.

The planned clearance area for the construction
works shall be identified and marked to avoid
accidental clearing.

Fencing of critical root zones of the trees at the
boundary with the project area or on the way will be
carried out.

Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
¢ Dried waste from the settling ponds can be used as
backfill for culverts, etc. (as long as not
contaminated).
Surface water | e Construction of two retention chambers (one on | Contractor | Contractor to | RD,
contamination each side of the bridge) to protect water quality | Cost Implement Engineer
from from contaminated roadway surface runoff and in Mitigation
accidentally the event hazardous substances are accidentally
spilled fuel/oil | spilled during the operation phase.
and road | « Development of detailed terms of reference on the
surface runoff. maintenance requirements for the retention
chambers based on a final design and technical
specifications. The TOR should include the
following information with regards to maintenance
and servicing of the retention chambers: (i) timing
and frequency; (i) training requirements; (iii)
necessary equipment; (iv) procedures; and (v)
locations where contents of the chambers can be
treated/processed.
Vegetative Loss of | e Delimitation of areas to be cleared will be made | Contractor | Contractor to | RD,
Coverage vegetation before the beginning of the construction activities to | Cost Implement Engineer
coverage in limit as much as possible the surface of vegetation Mitigation
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

The Project will utilize or upgrade existing roads to
minimize unnecessary clearing requirements.
Training the staff in environmental and safety
issues, including the protection of vegetation
outside the boundaries of the project corridor.
Care will be taken to avoid the introduction of new
invasive species to, and spread of existing invasive
species within, the Project area through the
washing of vehicles, equipment, and supplies
before entry to the Project area; monitoring for
invasive species; and control/eradication of
invasive species where found.

Implement  Clearance,  Revegetation,
Restoration Management Plan.

Dispersion of fine dust and aerosol will be limited to
the narrowest area possible through protective
revegetation activities on both sides of the road.
All efforts will be made to minimize the removal of
mature/significant trees and maintain connectivity
between areas of forest habitats.

and

Planting of
vegetation on
the Site after
rehabilitating
disturbed
areas

Disturbed sites will be recultivated after the
completion of work.

Any reseeding or replanting of selected areas to be
restored will use locally collected seed mixes and
saplings.

A local source of indigenous saplings suitable for
replanting programs will be identified to facilitate
restoration.

The Clearance, Revegetation, and Restoration
ManagementstPlan prepared before construction
will be followed (see section.

Contractor
Cost

Contractor to
Implement
Mitigation

Engineer to
Monitor
Success
Rate (RD to
determine
success rate
criteria)
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

No net loss of natural habitat will be ensured based
on the site survey conducted during the Pre-
Construction Stage.

Tree cutting

Plant maintenance will be carried out for at least
two years.

The Contractor shall be responsible for replanting
any trees cut in these areas on a 1:3 basis using
species native to the Site.

Contractor
Cost

Contractor and
RD to Implement
Mitigation

RD,
Engineer

Terrestrial

and Aquatic

Fauna
Habitat

Modification,
fragmentation,
and
degradation of
habitat

Air, water, soil, and noise
measures will be implemented.
Waste management — regular cleanup of the areas
and management of waste according to the type
and category.

Refueling all plants, vehicles, and machinery will
not be allowed within 50 m of any watercourse,
drain, or channel leading to a water course.
Construction materials and chemicals will be
appropriately secured during flood season to avoid
accidental release into the natural environment.
Oil, chemical, and solid waste will be stored,
handled, and disposed of by appropriately licensed
waste management contractors.

Dropping structures into rivers/streams will be
avoided [construction will instead take place from
the river bank or pontoons].

Construction camp waste areas will be managed
appropriately, so animals are not attracted that
could be injured or ingest inappropriate food.

impact mitigation

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer

Introduction of
invasive alien
species

Care will be taken to avoid the introduction of new
invasive species to, and spread of existing invasive
species within, the Project area through the
washing of vehicles, equipment, and supplies

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

before entry to the Project area; monitoring for
invasive species; and control/eradication of
invasive species where found.

Terrestrial
Fauna
Species

Fauna
mortality

Speed limits to a maximum of 20 km/hr for
construction vehicles will be enforced to minimize
the potential for fauna strike.

Commitment will be made to raise awareness of the
values of natural habitat areas to the construction
workforce, and arrangements will be made to
restrict poaching and forest product collection.
Hunting wild animals will be strictly prohibited to
apply for all staff.

Excavations left open at night will be covered.

Any excavations will include slopes or boards to
ensure species can self-rescue should they fall in.
Leaving water-filled excavations will be avoided.
Where possible, vegetation will be removed outside
the core breeding season from spring to early
summer to allow species to find alternative
breeding sites or to disperse after breeding.

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer

Terrestrial
Fauna
Distribution

Displacement
of species due
to noise,
machinery and
equipment,
and
presence.

staff

Adherence to the no-horn policy will be enforced.
All vehicles, equipment, and machinery used for
construction will be regularly maintained and
inspected/certificated to ensure that the noise
levels conform to the standards prescribed.

Works will not be lit except in exceptional
circumstances or required for safety reasons.

If lights are installed on the road or bridge in the
future, ensure that lower-wattage lamps are used in
street lights which direct light downwards to reduce
glare.

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
[1ssue Implementation
Aquatic Displacement | ¢ Movement of machines inside rivers, streams, or | Contractor | Contractor to | RD,
Fauna of species due | on their banks will be prevented except when it is | Cost Implement Engineer
Distribution to noise, unavoidable due to the construction of a structure. Mitigation
presence of | e All in-river activities will be avoided during March-
machinery, September inclusive to prevent disturbance to
equipment, sturgeon during their overall spawning season.
and of staff. e The central bridge pier and adjoining two piers will
be constructed (referring specifically to
construction using coffer dams in the river) at two
different times.
e Implement a build-up of activity that slowly
increases construction activities within the Rioni
River to allow aquatic fauna to exhibit avoidance
responses.
Aquatic Mortality of | e The use of propeller-driven boats will be minimized | Contractor | Contractor  to | RD,
Fauna individuals, during construction. Cost Implement Engineer
Species from the | « Warning signs and CCTV cameras will be installed Mitigation
operation of | on both sides of the bridge to deter and detect
equipment and | llegal fishing activities.
construction e Poaching animals will be strictly prohibited to apply
activities or | for all staff.
poaching by | o Fishing and use of illegal fishing gear anywhere
construction along the river will be prohibited.
workers.
Cumulative e The Consultation will be taken with IFI's, donors, | Project Contractor to | RD,
impacts  from | and implementing units on other projects that are | Cost Implement Engineer
the multiple | likely to contribute to cumulative impacts to reduce Mitigation
developments uncertainty and, where necessary, take appropriate
in the region. action to minimize environmental harm.
Pile driving for | ¢ Noise from pile-driving will be kept below current | Contractor | Contractor ~ to | RD,
in-river international interim good practice guidelines. Cost Implement Engineer
construction e Ensure compliance with construction specifications Mitigation

that envisage the arrangement of cofferdams to
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

protect water quality during construction and
minimize the impacts on aquatic fauna during pile
driving in the Rioni River. In addition, noise from
pile driving will be kept below current international
interim good practice guidelines.

The Contractor will model planned pile-driving and
assess alignment with international interim good
practice guidelines before starting to pile.

Landscape
Quality

Change to
existing
landscape and
character

Implementation of mitigation measures defined for
soil, vegetation, and waste management.

The visual impact of construction works will be
mitigated by keeping to the boundaries of the
worksites and traffic routes; preservation of
vegetation; cleanup and good management of
construction sites and camps; timely removal of
waste from the area; material stock control (to avoid
the accumulation of surplus material on the Site)
An approved recultivation plan will be implemented.
After completion of works, the worksite will be
cleaned up; surplus materials, temporary
structures, and machinery will be removed.
Site  compounds within the landform will
carefully placed.

Existing woodland, land features, and other key
elements will be retained and protected within the
proposed development corridor.

Commitment to high-quality design, materials, and
specifications for the road and Rioni crossing.

be

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer

Change  of
Land Use
and
Livelihoods

Land
acquisition and
livelihood loss
to affected
persons

Impacts of physical and economic displacement
will be addressed through the resettlement plans
designed in compliance with the ADB Safeguards
Policy Statement 2009.

Project
Cost

RD to Implement
the Plan /
Corrective
Action Plan

ADB to
Approve the

LARP
Corrective
Action Plan

/
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

Written agreements with local landowners for
temporary use of the property will be required, and
sites must be restored to a level acceptable to the
owner within a predetermined time period.

Jobs

Impacts
employment
and economy

on

An Employment and Procurement Procedure
should be established. In addition, the plan's
development should involve Consultation with
relevant stakeholders, including government
authorities and local villagers.

Opportunities to establish a skills training program
with the aim of training interested local villagers to
contribute to the Project should be reviewed.
Local villagers should be informed of
opportunities promptly.

Local businesses should be informed of contracting
opportunities on time.

job

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer

Services
Demand

Impacts

community
infrastructure
and services

on

Traffic advisory signs (to minimize traffic build-up)
will be posted in coordination with local authorities.
Accidentally damaged private property and/or
infrastructure should be promptly restored.

The community will be kept informed about the
schedule of works which could cause temporary
restriction of services and the potential duration of
the ‘impact’ in advance.

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer

Community
Health and
Safety

Impacts on
social cohesion

Construction camps (if established) will be located
away from communities to avoid social conflict in
competition for resources and basic amenities such
as water supply.

Local residents should be given priority in the hiring
of construction workers.

Employment of women will be encouraged.

Contractor
Cost

Contractor to
Implement
Mitigation

RD,
Engineer
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Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
e Goods and services will be sourced from local
commercial enterprises to the extent possible.
Risks to | e Air, water, soil, waste, and noise impact mitigation | Contractor | Contractor to | RD,
community measures will be implemented. Cost Implement Engineer
health and | e The Contractor shall provide appropriate safety Mitigation
safety due to | barriers with hazard warning signs attached around
increased all exposed openings and excavations.
traffic; the | « Noise, vibration, and emission impact mitigation
transport, measures will be implemented.
storage, and o Sjgns advising road users that construction is in
use and/or | progress will be provided, specifically at the points
disposal of | where the new road connects with the E-60.
materials (€.9., | ¢ Flag persons will control traffic when construction
fuel and | equipment enters or leaves the work area.
chemicals); e Strictly impose speed limits on construction
and access 10 | \ehjcles along residential areas and where other
structural sensitive receptors such as schools, hospitals, and
elements  Or | oher populated places are located.
components of
the Project by
members  of
the community.
Occupational | Workers' e Measures will be implemented to reduce the | Contractor | Contractor to | RD,
Health and | exposure to likelihood and consequence of the potential | Cost Implement Engineer
Safety various hazards. This shall include (but not be limited to) Mitigation

physical
hazards may
result in minor,
disabling,

catastrophic, or
fatal injuries.

the following risks:

o Falling from height;

o Falling into the water;

o Entanglement with machinery;

o Tripping over permanent obstacles or temporary
obstructions;

Slipping on greasy walkways;

o Falling objects;

O
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

Contact with dangerous substances;

Electric shock;

Variable weather conditions;

Lifting excessive weights; and

Traffic operations.

Conduct orientation for construction workers
regarding health and safety measures, emergency
response in case of accidents, fire, etc., and
prevention of HIV/AIDS and other related diseases.
Competent and adequately resourced
Subcontractors will be used where construction
activities are to be subcontracted.

Provisions will be incorporated into all sub-
contracts to ensure compliance with the SEMP at
all tiers of the sub-contracting.

O O O O O

¢ All persons working on the Site will be provided

information about risks on the Site, and
arrangements will be made for workers to discuss
health and safety with the Contractor.

e The Contractor will prepare and implement an

Occupational and Community Health and Safety
Management Plan before commencing work. This
plan will include provisions on clean water, sewage
and wastewater, solid waste, liquid chemical waste,
personal protection, emergency preparedness and
response, records management, safety
communication, and training and awareness.

¢ All workers will be adequately informed, consulted,

and trained on health and safety issues.

e The areas where the risk of injuries from falling

objects exists will be marked with rope or flagging
to minimize risks and damages.
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

e Flag persons will control traffic when construction

equipment enters or leaves the work area.

The approved traffic management plan Error! R
eference source not found.will provide road signs.

Personal Protective Equipment (PPE) shall be
worn at all times on the Site. This shall include
appropriate safety shoes, safety eyewear, and hard
hats. In addition, Non-slip or studded boots will be
worn to minimize the risk of slips.

Before starting work, all the appropriate safety
equipment and first-aid kits will be assembled and
checked as being in working order.

All lifting equipment and cranes will be tested and
inspected regularly.

All scaffolding will be erected and inspected, and
the Contractor will maintain the appropriate
records.

When there is a risk of drowning, lifebelts shall be
provided, and it shall be ensured that personnel
wears adequate buoyancy equipment or harness
and safety lines and that rescue personnel is
present when work is proceeding.

All safety harnesses, lifelines, reviving apparatus,
and any other equipment provided for use in or in
connection with emergencies will be adequately
maintained and thoroughly examined at least once
a month and after every occasion on which it has
been used.

Drivers will be educated on safe driving practices to
minimize accidents and prevent the spill of
hazardous substances and other construction
materials during transport.
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Workers will not be restricted from joining or
forming workers' organizations or from bargaining
collectively. The Contractor will not discriminate or
retaliate against workers who create or join
collectives or bargain collectively.

e Working relationships and work conditions are also

to be managed and monitored in implementing the
Project.

Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
e Adequate sanitation facilities will be provided for all
workers at the workers’/construction camps.
First aid facilities will be provided that are readily
accessible to workers.
Fire-fighting equipment will be provided at the work
areas, as appropriate, and at construction camps
where fire hazards and risks are present.
Report all accidents and near misses and collect
statistics to identify trends and requirements for
further training or ‘'safety stand-downs' where
incident numbers are growing.
Cultural Risks to built | ¢ The chance finds procedure for managing cultural | Contractor | Contractor and | RD,
Heritage heritage, heritage will be implemented if any cultural heritage | Cost RD to implement | Engineer
objects, and is discovered during construction. mitigation
sites with
archaeological,
historical,
religious, or
other cultural
value and
significance.
Grievance Complaints The Contractor will be responsible for nominating a | Contractor | Contractor and | RD,
Redress due to Project| Community Liaison  Officer (CLO) and  Cost RD to implement | Engineer
implementation | implementing the grievance procedure. mitigation
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Affected FOLEEl Mitigation/Enhancement Measures (all that Estimated REEpOrSIollLy
Aspect impact apply) Cost | Development/ |,
/Issue Implementation
e Continuous monitoring and review of complaints
from neighboring communities around the Project
activity areas per the grievance redress
mechanism.
Waste Pollution of e The Contractor will classify waste streams | Contractor | Contractor  to  RD,
land, water, or | (hazardous, non-hazardous, or a waste that | Cost Implement Engineer
air from poor | requires a full assessment to determine Mitigation

waste
management

classification — so-called 'mirror entry' waste) and
manage them according to international best
practice and Georgian law.
e Construction and work sites will be equipped with
sanitary latrines that do not pollute surface waters
and are connected to septic tanks or wastewater
treatment facilities.
e The Contractor will agree with Poti municipality,
and solid non-hazardous, and inert waste will be
removed to the Poti municipal waste dump.
e Domestic and Inert Waste
o Provide garbage bins and facilities within the
Project site to temporarily store domestic solid
waste and construction waste.

o Waste storage containers shall be covered, tip-
proof, weatherproof, and scavenger-proof.

o Ensure that wastes are not haphazardly dumped
within the project site and adjacent areas.

e Hazardous waste
o On the Site allocated for the temporary, short-

term keeping of hazardous wastes, ensure

compliance with the following safety measures:

= Use containers suitable for each type of
waste;

= Prohibit the use of damaged containers.
Check the integrity of containers regularly.
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Affected
Aspect

Potential
Impact
[ Issue

Mitigation/Enhancement Measures (all that
apply)

Estimated
Cost

Responsibility

Development/
Implementation

Control

= Mark containers adequately;
= Provide secondary containment;
= Refrain from mixing various waste streams.
o Hire an authorized Contractor for hazardous
waste removal and Keep agreements with
hazardous waste management companies
active.
o Keep copies of waste manifests on Site. Keep a
record of waste onsite and waste removed.
o In case of large-scale spills of hazardous liquids,
follow the Spill Management Plan.
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9 SUPPLEMENTARY DOCUMENT 2: BIODIVERSITY MONITORING PLAN (TAKEN FROM BIODIVERSITY ACTION PLAN)

Hibiscus ponticus

_ : When is the
. , : Where is the How is the o
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . L
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
Unannounced
inspections at .
. . P RD, Construction
Washing of vehicles, . least quarterly .
Kolkheti National . . Transit site . Supervision
_ _ equipment, and supplies ) : . during
Park, Ramsar Site Care will be taken to avoid the outside Project Inspections : (referred to as the
i ' i i i before entry to the Area of Influence preparation, ‘Engineer” in the
and Important Bird mtroducﬂon of new invasive Project area construction, and g
Area; White-headed species to, aqd spreaql of N worksite closure | A\PB EIA)
Duck (Oxyura eX|st|ng invasive species within, phases
leucocephala); the Project area through:
Stellate, Russian IP 11: Introduction _ _ Annually, in
and Beluga Habitat P,C of inv;';\sive alien ) WéShmg o vehlcles,. Abundance/spread of Surveys b summer, during Construction
Sturgeon ’ species caupmen: and' Supples before invasive alienps ecies in Project Area of s ecia)jist Zub- preparation, Contractor
(Acipenser P ’ entry to the Project area, . P Influence P construction, and | ecological sub-
tellatus. A Project area contractor Ksite cl tract
stellatus, A. ) - monitoring for invasive worksite closure contractor
gueldenstaedtii and species; and phases.
Huso huso); :
Grusinian Scraper - control/eradication of invasive Quarterly, during Construction
(Capoeta species where found. Control of . . Records of . preparation SuperV|S|9n
ekmekciae) new/spreading areas of | Project Area of invasive species ] Construction
. . ) . construction, and
invasive alien species in | Influence control; . Contractor
. . : worksite closure .
the Project area inspections ecological sub-
phases
contractor
I Comparison of
Ensure that the rehabilitation of
: . IP 9: Loss of maps of
Kolkheti National . the secondary road [from I
. : vegetation . . . Rehabilitation of proposed NP Before the
Park, Ramsar Site, Vegetation . Patara Poti to the oil terminal] . . . . L
. P coverage in . secondary road within Worksite extension with finalization of RD
and Important Bird coverage e does not extend into the . .
specific areas of . NP extension those of Project work plans
Area . proposed extension of the
the Project. . secondary road
National Park. e
rehabilitation
. : IP 9: Loss of
Kolkheti Natlongl _ vegetation Boundaries of ROW and Unannounced
Park, Ramsar S'_te’ Vegetation P coverage in operation area will be strictly inspections at
and Important Bird coverage specific areas of kept to - avoid impact on the Vegetation disturbance Review of least quarterly
Area the Project. adjacent vegetation; Strict by Project vehicles and Project Area of Project incident | during RD, Construction
keeping to traffic routes during | contractors; mortality of | Influence logbook; visual preparation, Supervision
Colchis Water- IP.IC 10: the construction will be ensured | priority birds and plants inspection construction, and
Chestnut (Trapa : L ' '
colchica) ;nd p Mortality P.C Mortality of to prevgnt impact on worksite closure
individuals. vegetation. phases
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_ : When is the
. , : Where is the How is the o
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
IP12:
Modification and
. habitat
Habitat P abita .
fragmentation due
White-headed Duck to vegetation
(Oxyura coverage loss.
leucocephala)
IP 13: Mortality of
: individual
Mortality P d . duals due to
equipment
operation.
Unannounced
Vegetation will be preserved Review of inspections during
where feasible, particularly in . . Project Area of Project incident | preparation, RD, Construction
. Mortality of individuals . . .
areas near the river bank, to Influence logbook; visual construction, and Supervision
avoid erosion/sedimentation. inspection worksite closure
phases
In case taxation [walkover
surveys pre-construction]
reveals any protected plant
species in the area, the latter
Colchis Water- will pe removed from the
IP, IC 10: environment [and translocated]
Chestnut (Trapa . . .
colchica) and Mortality P,C Mortality of following subparagraph (v),
" . individuals. Article 24, the first paragraph of ithin th :
Hibiscus ponticus the | fG . 'Red List Within the Project Construction
e law or -eorgia on ‘Red LIS area, where Surveys by During walkover
and Red Book.' Number of plants e Contractor
. . ground/water specialist sub- surveys, pre- .
requiring translocation . . ecological sub-
Relocation of any specimens disturbance may | contractor construction contractor
take place

found during the surveys,
where practical, will be
provided with the help of
biodiversity experts to ensure
proper handling. The
Contractor must develop a plan
and schedule before
implementing this task.
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Where is the How is the When is the
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
White-headed Duck
(Oxyura
leucocephala);
Stellate, Russian IP 13, IC 11: All vehicles, equipment, and Unannounced
and Beluga Displacement of machinery used for : . . .
: ) : Noise levels of Project . inspections
Sturgeon species due to construction will be regularly . . Review of . .
) N, . o vehicles, equipment, . i ] quarterly during RD, Construction
(Acipenser Distribution P,C noise, presence of | maintained and . . Worksite certificates; . .
. . . and machinery against . . preparation and Supervision
stellatus, A. machinery and inspected/certificated to ensure rescribed standards inspections construction
gueldenstaedtii and equipment, and that the noise levels conform to P hases
Huso huso); presence of staff. | the standards prescribed. P
Grusinian Scraper
(Capoeta
ekmekciae)
. P Mortality P,C Mortality of
colchica) and o
L . individuals.
Hibiscus ponticus
IC 12:
Modification and
fragmentation of - ,
Stellate, Russian Habitat C | habitat, including | | 2ining the staff in Review of Unannounced
I ) environmental and safety . inspections
and Beluga loss of spawning . . . . training records; . .
. issues, including the protection | Staff adherence to best . . . quarterly during RD, Construction
Sturgeon grounds for wild . . . Worksite review of Project . .
- . of vegetation outside the practice L preparation and Supervision
(Acipenser sturgeon species. . . incident logbook; .
I boundaries of the project . . construction
stellatus, A. _ , inspections
gueldenstaedtii and IC 14: Mortality of | corridor. phases
Huso huso); individuals from
Grusinian Scraper equipment and
: construction
(Capoet.a Mortality C L
ekmekciae) activities or
poaching by
construction
workers.
Physical restoration of . Before the end of .
y . L At all Project- . . RD, Construction
, the sites to their original . Inspections the worksite -
Colchis Water- ] isturbed . b disturbed areas Supervision
Chestnut (Trapa IP, IC 10: Disturbed vegetation must be state closure phase
colchica) and Mortality P,C Mortality of replanted immediately after the
Hibiscus ponticus individuals. construction/disturbance stops. | The successful progress | At all Project SUFV?Y_S by Annually, in MOEPA,
of revegetation and the | revegetation sites specialist sub- summer, from the | Construction
need for any additional contractor last year of the Contractor
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_ : When is the
. , : Where is the How is the o
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
revegetation worksite closure ecological sub-
phase until the contractor
fifth year of the
operations phase,
inclusive.
Slopes of the embankment will
be protected from erosion by
vegetation and slope drainage.
Dewatering and cleaning . Unannounced
cofferdams to prevent siltation | Adherence to approved inspections at
by pumping from cofferdams to | Project plans for soil and least monthly
i i erosion, storage of fuels . . .
a settling basin or a and chemicalsg sowage | ProlectAreaof | L during RD, Construction
containment unit will be ’ g Influence P preparation, Supervision
performed. management, and construction, and
fueling and ksite cl ’
Construction materials and maintenance. w}?r site closure
chemicals will be appropriately phases
Stellate, Russian secured during flood season to
and Beluga IC 12- avoid accidental release into
Sturgeon e the natural environment.
: Modification and
(Acipenser . _ .
fragmentation of | Materials and waste will be
steflatus, A. Habitat C habitat, includin : :
gueldenstaedtii and ) ! g stocl_<plled soasto avpld
. loss of spawning | erosion and wash off into the
Huso huso); rounds for wild ' iti '
Grusinian Scraper g _ river. In adQ|t|on, draln_age
(Capoeta sturgeon species. | trenches will be established to
: divert surface runoff from the
ekmekciae) Site Quarterly, during
preparation,
. . EPA,
Ensure no waste materials are : Surveys by construction, and .
. . . . Aquatic Close e . Construction
dumped in the river, including . specialist sub- worksite closure
. i macroinvertebrate downstream of . Contractor
reinforced concrete debris. . . . . contractor using | phases, and the .
diversity and abundance | the Project site . . ecological sub-
driftnets. first two years of contractor

Compacted straw (straw bales),
silt fences, fibber rolls, gravel
bags, or other approved
sediment control must be
ensured in disturbed soil areas.
At a minimum, all bare soil
(whether it's an abutment slope
or a stockpile) must be

the operations
phase.
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Environmental
Component

Aspect

Project
phase

Issue/Impact

Mitigation action

What parameter is to
be monitored?

Where is the
parameter to be
monitored?

How is the
parameter to be
monitored?

When is the
parameter to be
monitored
(frequency)?

Institutional
responsibility

protected before it rains.

No concrete waste from
concrete mixers will be dumped
in the river.

Temporary fuel tanks will be
located at least 50 m from any
watercourse, drain, or channel
leading to a water course. The
tank will be placed in covered
areas with berms or dikes
installed to intercept any spills.
Any spill will be immediately
localized and cleaned up with
absorbent materials. The bund
will be able to accommodate
110% of the volume of the tank.

Refueling all vehicles and
machinery will not be allowed
within 50 m of any watercourse,
drain, or channel leading to a
water course.

QOil, chemical, and solid waste
will be stored, handled, and
disposed of by appropriately
licensed waste management
contractors.

Borrowing from the stream [at
the project site] will be
prohibited. In addition, dropping
structures into rivers/streams
will be avoided [construction
will instead take place from the
river bank or pontoons].

Discharge of sediment-laden
construction water (e.g., from
areas containing dredged soil)
directly into surface
watercourses will be forbidden.

Absence of borrowing
from; movement of
machines or dropping
structures in; and
discharge of sediment-
laden water to the Rioni
River at the project site

Project Area of
Influence

Visual inspection

Unannounced
inspections
monthly during
preparation,
construction, and
worksite closure
phases.

RD, Construction
Supervision
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Grusinian Scraper
(Capoeta

sturgeon species.

phases

. , : Where is the How is the When is the o
Environmental Project o . What parameter is to parameter to be Institutional
SeEEET Aspect . Issue/lmpact Mitigation action be monitored? parameter to be parameter to be monitored cRpaTETsAy

monitored? monitored?
(frequency)?
Instead, sediment-laden
construction water will be
discharged into settling lagoons
or tanks before final discharge.
IC 12:
Modification and
fragmentation of
Habitat C habitat, including
loss of spawning
grounds for wild
sturgeon species.
Stellate, Russian
and Bel’uga © 13 Movement of machines inside
Displacement of Unannounced
Stu_rgeon species due to rivers, streams, or on their inspections
(Acipenser Distribution C noise, presence of | Panks will be prevented except | Apsence of movement monthly during
stellatus, A. : when it is unavoidable due to : . . Project Area of . : . . RD, Construction
queldenstaediii and maghlnery, the construction of a structure of machlne§ in the Rioni Influence Visual inspection preparatl(?n, Supervision
Huso huso): equipment, and of ' River constr.uctlon, and
Grusinian Scraper staff. No washing of vehicles etc., in Wﬁrk3|te closure
(Capoeta IC 14: Mortality of the river, will be allowed. phases.
ekmekciae) individuals from
the operation of
equipment and
Mortality C construction
activities or
poaching by
construction
workers.
Stellate, Russian
and Beluga IC 12: Unannounced
Sturgeon Modification and Sourcing construction materials Review of inspections
(Acipenser fragmentation of (e.g., sand, gravel) will avoid records for quarterly during RD. Construction
stellatus, A. Habitat C habitat, including | using any licensed or Sourcing of materials n/a sourcing of preparation, Su;;ervision
gueldenstaedtii and loss of spawning unlicensed sites in the Rioni materials; construction, and
Huso huso); grounds for wild River or on its banks. inspections worksite closure
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Rioni River to allow aquatic
fauna to exhibit avoidance

build-up

quarterly during
preparation and
construction

: : When is the
. , : Where is the How is the o
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
ekmekciae)
Coffer dams, silt fences,
. . Unannounced
sediment barriers, or other . : .
. inspections, twice-
devices to prevent the .
o . . S yearly in March- .
migration of silt during Use of silt migration . , , . ) RD, Construction
. - . . . Worksite Visual inspection | September during .
construction within the river will | barriers . Supervision
. . the preparation
be provided. [Coffer dams will :
L . and construction
also significantly reduce pile-
- . phases
driving noise.]
Ensure compliance with
construction specifications that
envisage the arrangement of
Unannounced
cofferdams to protect water . . .
: . ) inspections, twice-
. quality during construction and . .
Stellate, Russian L . Use of sheet pile yearly in March- .
minimize the impacts on o . : . . . RD, Construction
and Beluga . : . cofferdams for in-river Worksite Visual inspection | September during -
IC 13: aquatic fauna during pile . . Supervision
Sturgeon . L L construction the preparation
: Displacement of | driving in the Rioni River. In .
(Acipenser . . . . . and construction
species due to addition, noise from pile driving
stellatus, A. . . . phases
. Distribution C noise, presence of | will be kept below current
gueldenstaedtii and . . . s
machinery, international interim good
Huso huso); . . o
. equipment, and of | practice guidelines.
Grusinian Scraper staff
(Capoeta ' The Contractor will model
ekmekciae) planned pile-driving and assess
alignment with international Unannounced
interim good practice guidelines . . inspections
. . Noise levels from pile- . .
before starting to pile. Where o . : : quarterly during RD, Construction
. - driving against good Worksite Inspections . .
planned pile-driving appears . - preparation and Supervision
. practice guidelines .
likely to exceed such construction
thresholds, alternative pile- phases
driving methods or mitigation
will be selected.
Implement a build-up of activity Unannounced
that slowly increases Appropriate construction |, . I . inspections RD, Construction
construction activities within the orksite nspections

Supervision
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: : When is th
. , : Where is the How is the en is the N
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
responses. phases
At least monthly
o I : from March-
All in-river activities will be
. . September
avoided during March- o . : . ,
. ) Absence of in-river . ) . . inclusive, during RD, Construction
September inclusive to prevent . Worksite Visual inspection . .
: : activities the preparation, Supervision
disturbance to sturgeon during .
) 5 construction, and
their overall spawning season. .
worksite closure
phases
At least monthly
The central bridge pier and from March-
adjoining two piers will be September
constructed (referrin Appropriate construction . , , . inclusive, durin RD, Construction
o ( g . pbrop . Worksite Visual inspection . g .
specifically to construction sequencing the preparation, Supervision
using coffer dams in the river) construction, and
at two different times. worksite closure
phases
Unannounced
L L _ inspections,
Fishing and using illegal fishing uarl)rterl durin
Stellate, Russian gear [by construction workers] Absence of fishin Worksite Visual inspection '?he re yarationg RD, Construction
and Beluga IC 14: Mortality of | anywhere along the river will be g P pt pt' ’d Supervision
Sturgeon individuals from | prohibited. coni rt‘c "I)n’ an
(Acipenser equipment and worksite closure
stellatus, A. Mortality c construction phases
gueldenstaedtu.and act|V|t-|es or Unannounced
HL'JS'O o) poachlng.by Absence of propeller inspections,
Grusinian Scraper construction The use of propeller-driven driven boatspeer t quarterly during RD. Construction
(Capoeta workers. boats will be minimized during | | . © andp Worksite Visual inspection | the preparation, Subenvision
ekmekciae) construction. g P construction, and P
removal of pontoons .
worksite closure
phases
Stellate, Russian |0 8: Degradation | the bridge.
and Beluga of aquatic habitat _ . Drainage/retention Recurrent [as
Sturgeon Habitat o from accidentally | The built drainage structures infrastructure in good Broiect site Inspection needed for the RD, Maintenance
(Acipenser spilled fuel/oil or | @nd runoff and spill _ technical condition and J P operational life of | Contractor
stellatus, A. surface runoff containment chambers will

gueldenstaedtii and
Huso huso);

from

handle runoff water from the
bridge structures. The Terms of

cleaned regularly

the Project]
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: : When is the
. , : Where is the How is the N
Environmental Project o . What parameter is to parameter to be Institutional
Aspect Issue/lmpact Mitigation action . parameter to be | parameter to be . e
Component phase be monitored? : . monitored responsibility
monitored? monitored?
(frequency)?
Grusinian Scraper Reference for the Road
(Capoeta Maintenance Contractor for the
ekmekciae) operations phase will include
regular monitoring of retention
structures and safe disposal of
contents after spills.
Warning signs and CCTV
cameras will be installed on Installation of warning Before the end of .
. . . . . . . RD, Construction
both sides of the bridge to deter | signs and CCTV Project site Inspection the worksite .
. _ Supervision
and detect illegal fishing cameras closure phase
Stellate, Russian activities.
nd Bel
and Beluga At least weekly
Sturgeon .
: 10 9: Mortality of : from March-
(Acipenser . . Inspection of .
sturgeon from lllegal fishing using the . . September RD, Maintenance
stellatus, A. Mortalit 0 ilegal fishin bridge Project site CCTVcamera | usive, for the | Contractor
gueldenstaedtii and y . .tg . gth Monitoring of the bridge piers g footage b i o
Huso huso): ac.|V| ies using the by CCTV will be ensured opera |9na ife 0
Grusinian Scraper bridge structures. throughout the operation period the Project
(Capoeta to prevent poaching of the Annually, from
ekmekciae) sturgeon by using fishing gear ) before the
i . Surveys . .
on bridge structures. Sturgeon abundance in . . . y. y preparation phase | RD, ecological
; Project site specialist .
the river until the end of the | Contractor
Contractor

defect liability
period.*
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10 SUPPLEMENTARY DOCUMENT 3. SITE PHOTO LOG

Panoramic view of the bridge pier location near the Rioni river

Hazardous material storage on construction site

' - .

Hazardous waste storage area Improper Household waste management
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Panoramic view of construction works around the peninsula
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MONITORING REPOT (DECEMBER 2024)

Batumi bypass road project - Poti-Grigoleti-Kobuleti bypass road

Construction of a bridge crossing and an access road in the territory of Patara Poti

Environmental instrumental monitoring report

Client - JV MIRBUD-CS

Performer:

Ltd “Naseto Group” Ltd

Direqtor: Nato Gabunia

Technical manager: Sergo Khatsava

December, 2024
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1. Introduction

JV MIRBUD-CS, within the framework of the contract signed with the Department of Roads of Georgia,
carries out the construction of the section of the E-70 highway of international importance of the
Department of Roads of Georgia, the Senaki-Poti (bypass)-Sarfi (border of the Republic of Turkey) road,

the Poti-Grigoleti section (stage 1) - the project of construction of a bridge and access roads on the river Rioni.

It should be noted that the government of Georgia is implementing the program of modernization of the
country's main roads, which is led by the Roads Department under the Ministry of Regional Development and
Infrastructure of Georgia. The goal of the program is to improve the condition of traffic and cargo transportation
with neighboring countries, which is due to the significant increase in cargo transportation through Georgia in

the last 10-15 years.

Today, Georgia is the main transit country. Almost two-thirds of the cargo transported in Georgia comes via land
routes. Transportation operations by local and international shipping companies are visible on the highways of
Georgia. However, the condition of the majority of roads is not up to the required standards and is not properly
equipped to withstand the volume of traffic and the proportions of large vehicles. Factors such as insufficient
number of two-way carriageways, shortage of routes passing through populated areas, inadequate technical
services hinder road permeability and increase transportation time. This creates difficulties for transport
companies and their customers, truck drivers, Georgian drivers and local residents. The main goal of the above-
mentioned program is the modernization of Georgia's largest roads, such as E-60 and E-70. A number of road
infrastructure construction/rehabilitation projects have been funded by the World Bank, Japan International

Development Bank (JICA) and Asian Development Bank (ADB).

The construction of the Poti-Grigoleti-Kobuleti bypass road section and the Poti-Grigoleti section of the
internationally important Senaki-Poti-Sarfi road is underway within the framework of financing allocated by the

European Investment Bank.

2. Brief description of the project

The construction project of E-70 highway Senaki-Poti (bypass)-Sarfi (border of the Republic of Turkey)
highway, Poti-Grigoleti section (stage 1) - bridge over Rion river and access roads is being carried out in the

Black Sea coastline, Samegrelo-Zemo Svaneti and Western Georgia in the regions of Guria. The goal of the
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project is to build a 4-lane Poti-Kobuleti highway in accordance with TEM standards and national standards
related to highways. At the design stage, the highway was divided into two parts - Grigoleti Kobuleti bypass (lot

1) and Poti-Grigoleti (lot 2) section.

The starting point of Lot 2 is located on the E-60 highway leading to Senaki on the right bank of the Rioni River
in the village of Patara Poti. The road bypasses Poti from the east and connects to the initial section of the

Grigoleti-Kobuleti bypass road (lot 1) by the Supsa river.

The section included in Lot 2 is also divided into three steps. This report refers to the E60 from the beginning in
the direction of the Rioni river, pk 0+000 - pk 1+500 to the picket mark (the section includes the bridge over the

Rioni river and the access road).

The road surface will be elastic (asphalt-concrete). Due to the weak soil, the foundation of embankment requires
strengthening. For high embankments reinforcement will be done with gravel columns, for low embankments
high-strength geotextiles will be used. In both cases, it is planned to use a separating geotextile between the

existing soil and the foundation.

Drainage channels will be arranged on both sides of the highway. The project envisages spreading top soil on the

slopes of embankment and sowing grass. The length of the bridge will be 495 m, width 15.54 m.

3. Location of the project area

The section of the Poti bridge crossing and access road is located in Patara Poti, on the Rioni river.

situational map showing the location of the project area is given in Figure #3.1.1.



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge
and Access Roads

Fig. 3.1.1 - Location of the project area
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4. Parameters of conducted monitoring, date of implementation of monitoring, used tools and monitoring points

JV MIRBUD-CS performs monthly environmental instrumental monitoring within the framework of the Poti bridge construction project.
In the month of April, environmental instrumental monitoring was conducted on december 04, 2024, between 15:20 p.m. and 16:30 p.m.
The monitoring was carried out by “Naseto Group” Ltd, based on the order of JV MIRBUD-CS.

Instrumental environmental monitoring included the study of the following parameters:

- The spread of noise in the ambient air;
- The spread of vibration in the ambient air;
- The spread of dust in the ambient air (Pm2s, Pmio, TSP total);

- The spread of nitrogen and sulfur dioxide and carbon monoxide in the ambient air;

Weather conditions during monitoring
* Air temperature - 15.2°C;
*  Wind speed — 3.1 m/sc;
®  Wind direction - East;
*  Air humidity - 52%;
*  Atmospheric pressure - 1019 hPa.

Tools used in research
The Instrumental research was carried out by the technical group of "Naseto Group” LTD and the following instruments with the appropriate

calibration certificate (certificates are presented as an attachment) were used:

* Pollination - Gasella Mikro Dust Pro (Self-calibration zero and optical filter);
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e Vibration- Smart Sensor, AR63B Vibration Meter;
e Noise - Sound Tek ST-109;
e Air pollution — Aeroqual (NO2, SO2, CO)

Fig. 4.1.1 - Gasella Mikro Dust Pro Fig. 4.1.2 - AR63B Vibration Meter
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Fig. 4.1.3 - Mini Sound Level Meter NOSCC Fig. 4.1.4 - Multiparameter Air Quality Meter

Information about monitoring points
Instrumental monitoring of the spread of noise, vibration and dust in the ambient air, as well as the spread of other polluting substances in the

ambient air was carried out at pre-selected places, in accordance with the instructions of the client GPS coordinates of monitoring points for noise,

vibration, dust and other pollutants in ambient air are given in table 4.1.1.
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Table 4.1.1 - Location and GPS coordinates of monitoring points for noise, vibration, dust and other pollutants in ambient air

Monitoring point
# Location GPS coordinate
1 | Axis 49 X -723230
Y - 4674705
2 | Axis 17 X - 722690
Y - 4674127
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Fig. 4.1.7 - Location of monitoring points for noise, vibration, dust and other pollutants in ambient air
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5. Norms established by legislation and results obtained during measurement
5.1 Norms established by legislation

Norms of the qualitative state of the environment are regulated by the Order No. 297/N of the Minister of Labor,
Health and Social Protection of Georgia dated August 16, 2001 "On Approval of the Norms of the Qualitative
State of the Environment” and also "On Acoustic Noise Norms in the Storerooms and Territories of Residential
Houses and Public/Public Institutions Buildings" According to the technical regulations approved by the

resolution No. 398 of the Government of Georgia on August 15, 2017.

Table 5.1.1 - Noise norms

Ne Admissible norms
Functionality of the premises and areas L Day (dbA)
Day Evening | L Night
1 | Educational institutions and reading rooms 35 35 35
2 | Treatment cabinets of medical institutions 40 40 40
3 | Living and sleeping rooms 35 30 30
4 | Treatment and rehabilitation wards of a stationary medical institution 35 30 30
5 | Hotel/guest house/motel rooms 40 35 35
6 | Shopping halls and reception rooms 55 55 55
7 | Halls of restaurants, bars, cafes 50 50 50
8 | audience/audience halls and sacral rooms 30 30 30
9 | Gyms and pools 55 55 55
10 | Working rooms of small offices (<100 m?®) and working rooms without office 40 40 40
equipment
11 | Working rooms of large offices (2100 m®) and working rooms with office 45 45 45
equipment
12 | Deliberative rooms 35 35 35
13 | Areas directly adjacent to low-rise (number of floors <6) residential houses, 50 45 40
medical facilities, children's and social service facilities
14 | Areas directly adjacent to multi-storey residential buildings (number of floors > 6), 55 50 45
cultural, educational, administrative and scientific institutions
15 | Areas directly adjacent to hotels, trade, service, sports and public organizations 60 55 50
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Table 5.1.2 - Norms of vibration and vibroacceleration

# Admissible norms
Vibrospeed Vibroacceleration
1 112.db 126 db

Table 5.1.3 - Norms of dust and other pollutants

# | Admissible norm of dust | Norm of nitrogen | Norm of sulfir | Carbon monoxide | The norm of total

mg/m3 dioxide, mg/m3 dioxide mg/m3 norm, mg/m3 hydrocarbons,
mg/m3
1 0.5 mg/m? 0.2 0.5 mg/m? 5 mg/m? 1 mg/m?

5.2 Results of conducted research (monitoring).

Table 5.2.1 - Results of conducted research, noise, vibration, dust

Ne Measurement point Messurement results
Location GPS coordinate Noise Vibro speed Vibro Dust mg/m3
acceleration
A:;:x Pm25 | Pmi0 | Total

mm/ésc | db | misc2 | db

1 | Axis 49 X -723230
78.1 <0.1 | <66 | <0.1 | <100 | 0.059 | 0.076 | 0.128
Y - 4674705
2 | Axis 17 X - 722690

82,4 <0.1 <66 | <0.1 | <100 | 0.052 | 0.061 | 0.091
Y - 4674127
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Table 5.2.2 - Other ambient air pollutants

Ne Measurement point Measurement results
Location GPS coordinate | Nitrogen dioxide Sulfur dioxide | Carbon monoxide
Axis 49 X -723230 0,035 <0,01 0,26
Y - 4674705
Axis 17 X - 722690 0,018 <0,01 0,17
Y - 4674127

6. Conclusion

As a result of the conducted environmental instrumental research, there was no exceedance of the established

norm in any measurement point, in the case of any parameter.

7. Mitigation measures

No mitigation measures are required.
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8. Instrument calibration certificates
8.1 Vibration meter calibration certificate
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8.2 Noise meter calibration certificate
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8.3 Dust meter calibration certificate
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eaffimmos @@ @ @opo Hemggbmbom gofygegil Bogagh. ogaigbol mgsb 77
gragrfols bafmoeeos, Bilide gbgos, Bygoosno opfoeeado o0 gasfbon, sgb Sbegnmg Bepfpol 2
mafmEmn (od 3ol S e aafeeno, oo depasemn, dad@olnbefo dobisfosemo Godolbse. giagdo s
afgls. RmBRbo hfgommgabos, peifageaiols dfomoto bbogmemo sikm gemaonia, Dofanl oefoonibo
wafdpmete @ gRmodgm@gl mofoegds. bagieng gabigomagimenn sl gBogegbo. oo
fgumol Bobspatos, bogédy 21 bO-Dgg  sofggb, Bbpeeeo Bagfobeag@os,  Sejpemobs dbady go
e bobbegp@sm E%obgo. pabsoagds malisgemeaym Badefmenermly Dopobatngido.
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365080 banstms — Lumperta martac Berg

30060 - Cyprinus carpio (Linne, 1758). bbgryeo dagaeos, @agsfraeos Bibgowagoigerom, 3y dbatgh
Bogo a0 3o 3ot v, dagdmm Botlatereo, mtio figgawn mgen egston. ool gatgeo
offyads dperob gataengdol gafdngseob fiob. diaahoeds agaegdi@os. Drkyol dbxh) @b grbaeydo
8305, 330fxegdo  eygomugre mjfeligyHo. gaeol gstporo dnfocmsma gagafolss. boathdy safiagh 1
8 by donl, dshis 163 d@ge, odgoson 32 3 don. Ragmegdtmog, agba@gds By@atgdomadsdsms tmdals.
3Ebemdl 30 foerb. obhblon®ae obheyts 7-8 frerstey.

by >8insb a3eenihobydre@o @b F¥HoxE AGEIEIBIIEes 43ta- boob dogs fiygegdto. ok
bagathongaeneb dogs fyserbnhnziddo. agbawnds byhéo- gawmal Gty doobatggdite: Ghggatn, sestebo,
ommo, Feofabo, byyeby,  Goebo, bedo, gwdo, FrHos, madano, (b6, Jmomto s bbg Gdgddo:
wafioaa, gatagafio, bagsiie, agoshimdo, dydghato, @Gdafigafiol @ bbgs. sbgza, Perebagagydhs @

Obmﬁ)gb'ﬂo.



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge
and Access Roads

Jebedo - Cyprinus carpio (Linne, 17538)

bt fiyerol ogbos, dyhiowsr woilbogowmos. Akl doaty dobxiggdbs @b Hdgdl. agbgwegds
3M9m39 Brggdols dmdesdm wdbyddo; omBggl Begbamagdom Browst Hibgdb. @by, bgshmgyenio
habaa@a gaibgeanee geddss. Lfghmdoogo @odmmqga®io d35m0mo o@ sdgo gatabagmaon. bdgbmatog
bodfosgb xofggh 3-5 ferol sbsglo, 30 13 bogMdol Boofgobsb, oBosmsm, dqmey Fab. Bsdgdo
FHogydasb Bg@etgdom s@6). JzotHommdab ofiygdgb sifowmol mzasb 16°C GodlgMadamob @apamdolial.
dgotommigh 05 8 oy boedghy Bagigobom dgooso fysembbazbob aBbby. Bgngghghs 96
smabiogah 1.8 8eb Bogo. Jgofomo dmggomarm gaobas 1.4 1.5 88 @oadg@dal, 9figdgds fggbatgndtn.
LaoBzrdagom Sgfomeo GBdgead®et) @xBengoEppregton 3 - 7 @egp. asnfgze- @o gatzgio
ogosdofgyxme@  dodspgduxmbo a®0sb dpnbadngdby @ ox3p8980sb  ggom@om, dmpzosbgtom o
Lgoen@oboab dsm s ofyndoh Bmederabl@Bmboo sdbhowé 330000, 30dGo g3m00sa00 - 03308005, Gryyeiin
GY30@ B0, 2339 deabstiyaero bagggom. 3gdob b3ddHo BgdRowxe ©INIEEBUs Lygzdol
Bobsfaomdedsty. shumdnbuhebo 03009806 doMomapap Brmdemsbihnbon, Byikopmd 30 - Byboxn-
boo. Btgalmeno mgabydob bagzgdo Gagombn bytabmGos. asDenbeay 30860 0330008 doGomaae
dgabataeadoon @ Bifformd®og,  sEG@o  Gogedol  oggbol  dzoGomom,  Bagbremdoo
tgabagmenmds dga@aabl Jagdomn Magombiols dgady foerb, doBomago b jagdo 1o stol: dfiagdo, Jogdo,
300rbbsof)do, Eeagmgobydo @> bbgs. dgdappmisty opo doosbiag araeeh gbmgyanto byggdom
339050
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Joogndmosh  mopod@oagrem Gdgdto: agsmogbby @y Gobofymmdo, asbbbzagy- duemo Lygyaadogom
Jgfomeol Jomemdgbdo, 3mdHho fatbngbol dansbdognfo @s dommemgon®o blggogogom abbzsgobae
e, dogod  aebodiveroe  Fohdemapgit dbmeomEe  g3meeaomt babglbgomdal @y 396 odbgds
Labmdogo )b onoadmeo, sdodod sebodbmeo goGinbol babymdaxo aedeymes dzeatos.

30bo  Hdmerxmo  dgogbgomdols  dgoGgalo  mbogddos.  sbobosogdl  Lffego Béws @ Bxosero
3eamBomenmds. dobgab aadeggalioros bamzgongber bagdmiy wodgdo, stopsh Lt obgdio Jedeo
bagatrongaeaedn GBHOE@e Bra@hpdol dohamsn mdogddhoe ogm. 0Fgagb Mdonghylee dobbidxeo ©>
babgostione  daeggdoo. sdgpdxp  dbgdmog  Hyowbadanddo gaemeo 3mdmob  Goerpgbmds  derog®
Bfigntigdyieos.

oo — Esox lucius Linnaeus, 1758, Lbgmero fog®doengduen sab, oogo ©@oo @ atdgcns,
Bgdedyneotriee @B, Jofo Eapo BmBobiss @i mageb bog@dol Babggail Byxmpnbh. Brdyol gathaao
demmaghigduxma bazdsm@ mgeb. sdab gdomagdo. agamoomo hahols mfigabm dmerosbios, dsgad dmbafogals
Deagnad faaadrwo sjgo.

lLwy.14. oo — Esox lucius Linnaeus, 1758
Logremn dmidfigabe — Byg@obgn®o, duyzomsene — BigGoben®o a6 ks BogBob- wqHos; Do vuce
FrpJos. 2306000 30 Meto Bimgero ggaobng, dandagm 56 yodmomo gradodoor. bog@dy 1-1.5 8-dr). fobs 3o
15-24 3p-O0oy sofgeb, Bggmerodcog 3o wmmeo Jodpés Bmdobss. dobspmmdl dpobimols Labadommn
Q@FOdIHIC 3ep0gdlo, 0339598 03bdom, Pedogdoc @ bbgs EdMFIIH. B0,
Lebendogag 3-4 erob sbs3do dHoeogds. 30Gommdlb dat@->36Goerdo.
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Boggm@s — Rutilus rutilus Heskeli Nordmann, 1940. 3060 060d0s @y m@byg ydamdodsoyxmo, magol boy6dy
Lbymemol bogédols 20%-b, bogem dobo bodxpgrol 16,1%-1 9gapabl. dmgemol gadoangdols mzeb Jooos,
Gerdpong  JaBEEomsd  ©IGAEo. VHRoby @ Kool gufgegdo  Gaoeeos,  @bxafybo -
Batobyobag®o o6 dyf- Bogendo fomgero. ogagob wqeao aaclio Boyrs® Jomgeos, Beogxg 30 -
yzoogeno. bop®dyg 312 3-0s, §obs 850 a@-dwy »ofinsb. d@ibamo Hyrol doba@amo ongbos, Jyo@ooxndl
=30, 030808 fiyxigghistingdom, tagrybzndoo ©> gbad by Bedobapi bbgs extasbobigdom.
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J lr.".’.li 41" -

IR Fili
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b.15. Bogyeays — Rutilus rutilus Heskeli Nordmann, 1940,

39330boGo Jads3o — Leuciscus cephalus orientalis Nordmann, ongol bog6dy bbgrxemols bodsgengh
3edagnds, Beogxg® Bobo Greos, bbyawe Hradyegdaee @ Taghowabag a8t Bajo vjgb,
3OO HOIIH g3 daiadh, toege dodo deifigabe gyhobn, agpnEgie dnmpmee, b
Fagawe 3066bEOLENA0Y, boptd)

450 8d dg wofigab, fmbs go 1.2 33 b, Degya® amtn dgtbag. sagsbom®o Jedsdo ogo fiamals
bbgaoabbags @mml Lbga@alibgs sogoesh aghamgds: aabagbexehy ©s hambegentio  Bonbadnly
Baabydadha @y doby obgefigenall spoeddo, begea dgdm@aeds Dalonatido - donbatinly
BlaGmagol Byers 808mobay Fafoe 4308056 ByffoBo Lsbmmbl. o0b:dmegdl dobstob dag8m
Fowio, o6ds @ byers 80dmabafy sgoergdto. Ljghmdmogxo Hogmods @» goMoomb ghab 3 fiaol
abazdo.  Jgomooxadghgsdtoeo@sb daobol domemdE). offgg)b  Byoerds@Rb  spoegdl  Rdsto
@obgdom, Lxpsg Jzodasbo wliggfos. JzoGomo gbigfrmemo ©s §odmgbos. gfinbgds Jagdbs s
Libgogabbgs Lagsbl. Baymmonmgds 14-120 soslisdoy «xofngb.
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Jaagsbiovéio 4adadn — | euciscus cephalus orientalis Nordmann
Ppihdo spgowne by, Aogmeyy BEobxanb, Sbgzy Gdob JoAedidh, sEzoee ofbt  fygob
Aoddgmadmmol bagMdbmd Bafynmdal. 03308985, Mopmég dggbstgmeo, sbggy gbogaramo bsgggdom.
dormbg@agao sdols, domoma bis 3a9dl Banbg wmbatbgdemnto famdmaopaghls.
KRy goddn — leuciscus borysthemicus Kesslar, 1859, ol gpémeno dmggomoeoe sb by
GmBtpgumgduxmos, sBxmemo gamaemo Smdepssemms s mEbsg $8m330moeo; 3o dxhamss, Brbemo -
BAGYIo, BIEIwe J30PEIBoEsE My Bydhygergdrico. oMol Sbatyg drdo gyHobas. Gmgmbdob
Inmomto Fmgaobs @ sbxmmmo gadmemado os Badnbyxoligy@o bogds. bogmdg 144 88 S, fobs 8
30y 3930560 Fyenol BubaEstio oo, 0330818 dgbommbirmEo méysbobdgbdom.

Nerrs pds3o — Leuciscus horysthemicus Kesslar, 1859
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Jmerl6o ggo@ibens — Phoxinus phoxinus colchicus Berg, 1910. 8yypgemo doxgrmosbxp 6 baffogmad@og dnGgeromss
@omsmEro. dgaagmoEmds Jhowmos - a3 oo Bmdols 3Omagmo madgdo Jab. bbgmerob ggo dgdae

63%gdo@as. rpgeo Bmerasbxp 6 Bxffocmd®og Jofigmomss @igsdmeroe. LjgbmbGogxp ogy 8s8Mal
03309 BR300 YIFOMOE)BIM. 0G0 F3Ke

Joebeeo 33060Rbes — Phoxinus phoxinus colchicus Berg, 1910.

Gegedol @dab dxitgdol draee, dokob w3y 30@gdo @ FAREYBo oo Gieh ogxdl. JHyxo b
admbandyren  bodatolior dotGoremds. bigbodGoge @odntaodo  devogtos  gatmbadmemo - adgdo
Batndoo digoy Dedobabo »fHoab. boytdy 82 dd-Uwy s@fingl. 30wbymo 330GRLEmS HO3MHo ge@dobogsb
ndom gahilbgagegds, Gl greeh ey Besagiom Baxaxmo xgh > a306Edo dgdigioos, ymeol gbae
06 byl siagggoaen. 033)dgda Bylimabioo, Sesbijmbom @ fgedggiahgdoom, Jaotomadl sdhag—
taobido, Bagymgontds 1200 daotoomside; sofingb.

aEofomems — Scardintus erythrophthalmus Linnacus, 1758. bbgweno aaam@adby 8admdgnendagemos, badmagom
bodspmals. ongn 3adats 5dgb, dotn bogooas dodstormeen. Dgos gda Madogba@dg fobas gadefigmero,
a30fieomn b ageeob atgdo gt jaggom gigds.

m@moafomgens — Scardinius erythrophthalmus Linnacus, 1758,

Begobs @ sbogrAto  gaMegerbo  deggnmogos 86 mEbag dm330m0Eo; 3ol getaemo  denog®
sdmgzgmoenos @ Byggondog fpdbbgomgdryemas, d390@ob gatuemo momgdol Brgamol gamoemedoyg sofiagl.
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Ben@oemds os foogeos, aabliszrmGgdom Goambdol @Onl: §36weob, drgeobs ©s 3ol wameemgdo
domfomagmos, oy3am)Bo - Bamobyobga®o. goomsomges bogdoom 200-250 33-b, 0Bzosmsp 300 83-b sofiggb, fobs
300 - 600 3 8wgs. 9&obds 8ggbatgbom @xgstre Bomy fysmb. bjghmdhogse dfoggds 2 Herol sbsgdo.
GORedl 236ogoEsh thobsdeg. otomo fidemgabos; Bigmgogtnds >ofinab 36-149 sowb Jzofoonde).
Jaotomol osdyhGo 1.7 83-degp. 0330898 godmdensbibmbom, fyemob gbomggemdoom @y sbggg, ogsbob
daefiomoo.

b Bedo — Chondrostoma colchicus (Kessler) Derjugini, 1899, bbyrero fagtdianndeanns ©> 3300000k
B ubrjoeo. 01530 B3¢0 ©> KON A0S, 300 RIHROZIKOTS, 3005 Ao LMD ©d @Iros
fjmgsfio, 836w Bxomom; @abyo fsdefiyaee, gmbabiolgda®os; Gndeo siadahanee sgab; Sagob sigo
Bog0s; mgaEro 3xhaha Deatlobin, Bofieragn - aBdgero @a bbgryeals hogdgh 2-3 %06 sggiadgd.

Jeeb®o Gmdo — Chondrostoma colchicus (Kessler) Derjugin, 1899

300l gphimeno Beygend s cubisg s8m Fnogmos. Be@aoh dbuhgh dmifigatie — demibgm mnGobas, beema aa9Gogio
@ dryperob Tbat deggbrobghen. guigergdo, 4> tryhgobs, Brfjomaee ghobas ([Gabamobxobee).
bpbedfogs@ Bmdfogtne 8:86g8h mgby Hhkegdsm glomyerafio dmfggaggdo, Gmigdog Gmngmbol
Bning dMgds. Lbgmamob Logfdg 300 88 dogs, Hmbs 200 g oy sefinl. gmmbedo @Gmao Goobatolb gbygmthy
Omdobxpy oxgbos, Gmdgaog Bheo @obgdol Jzo-dzodosh saoemdl g¢ebgde. dgomommndols ghomngo
Batrhosb Baobadey a@dgenepte. dbmbdeogse Bfogpts 34 ficrob sbszdo. gmebpfio Gmdol BaymzogHods
1.5-90 smisb gaotomstdon sofingl. deoomb yhols badxgtao, basosbbgs sopoeols, pablibgeggdemen gaogddo.
Jaotomols @osdyhto 1.5-1.8 8d-dwg @b, dzoGooml yGob Hysemds@fib @y Liosgo abydol swaoen)ddo,
Gmdenob wbagmo dubzowo Jyodomss dewgabogno. jogbrto Gndo dofomxpsp dpgbstyremnbom 033dgds,
d30@> oo J3Bo@sb @ bbgs Lupbydowsh gbgsb Fysxrdgnbafingl, sBodmd Jzdby blofog s@obodbyds
Sepdgobaingdob Lomo @ gembxaho edol sbaghigol @xgdo. a3baEads @MgEgm byjtogaeab
onoaxlol yagkms fgaenbadgdo. ogo Tago Brzob Liba3omenb Boabxmgdol giend6 mgoedsh fxademaagbl.

slogm aashomiio golamo, @adgos — Gobio gobio lepidolaemus natio caucasicus kamensky. nthmo figgnemo mengsilo
3ab, bbyere fahdyergdneros, Gudyog ogaeol 16 gatoped Faepds. Jueod ghgee uhde
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sdmgggmognas, 3060 §30as, astmsgengdols ool mogby Mbwgdom gadzol damggerobiopgbs dmegsbo,
sdo¢md avmdngosm Bobozol gyhgos.

bl Bado Bmbagtolighe f3s6) KrgnGo Es3ghagl, agofiegdo dmygomsmas s dudo g gsbeasl.
@oliaob bogGdy ongacnol 1396, @ayfiob babyihagol 3o@e) Gdool GO, 3o fiztogo sigb, Frdero -
Gy 0. Bbrerol ydgotygbo bodasoey grxool @exnb boaGidg g 2,1 - 2 3-x96 bo3amdo. bbgremob bogédy 195
- deogy, Pt 48 3-Bn @ dxo. By slegtaggshiorio godmdio (gadgos) dofisg@edl Bgabsfol By
wolighatio.  adpbnds dgadonb glignmb, o330ty Jedabbandgdom, Siphms da@ergdom, mggtol Jzofomno ©>
@ogboggdom, gz Fgedzgbaingdom. dGx3w)dy ey, Gaymgon®ds 2 - 13 saubde) doGomb
Bya@pqbli. igbmdmoga Afomoads 2-3 fevol shajdo.

209 3aa3bowio gotato, gahgos — Gobie gobio lepidolaemus natio caucasicus kamensky

Gryomashompio brisdmen — Varicorhinus tinca (Heckel) agal caao figgoemn wenasiio, Gmdgaomagab fiofis fggoeenl
fianmo sefingl egageob Hobs 3oph. 3o 4. Depoel gyaaeol wshs bbogty 16-17 jdagmagins. Buyéaol
OGO Hoggomoeros, gowol gatgero bagdxng s8mggomomas. oMol 8bay 8uijos, brime azhpdo ©>
Bgamo dmbag®oligmems. magols bog®dy bgoxmal bogmdghy 45 — 49 xom Bogaomgdos. hhgmmol bodagasy
Lop®dnby 4,9 - 5.3 39 Bo3emgdos. bbyrenol Logdy 45 bd-8wgs, fnbs - 0,5 33-8wy, Pggmengdmog vestm Bsemabo.

P x

dotyaboyeo bmsdyeen — Varicarhinus tinca (Heckel)

gensbiodg (1964) sobiolBagh, Gmb dgobifg Jetahols s h8o agbawgds daofgsbomeo besdmeals mho
afibbgagadro geatis. Hhargab gHhom geédsl bbyree @a@o aab, @obizo demage, trdyol gadaEe
slengzgonnenn, aragmfiols Abofndo JaGgsen (3% Gglxdiffinaa aGogeo, éaol eatinemob deene bbogy 18
@oensd@y 3doea o sgal, dmdemnls iomatmg @obynl bogddgby da¢yns. sbaxmemmo qgatemo 396 bjiaogds Jmoob
BHIBEEE). dgetrg geadsh 30 bbgmero @adaero agdab, ool gatmeob fobis Ghahgh trgoe Gsaobydntos,
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0530 obgeros, DKo BEreaso 90 GO, Wobxob LoyEidy Trderob LowaAHMOL Ggrod. Jrroob waGaEob BeHoHdo
oobadamoy, sBogrmto gatmeo oooddol Jrxool getmasdeg Faops. bajstogpmemBo Bobsmmdl .
Joobemblis o Bob 865330880. 0go Bmsgaglae goge @ gato @obydol Bobaatos, oxndgs, 130ds EBEyH
flyergdbag. Jowbmto bHadyeo 03gndgds dggbaGyreo @ gboggemmto bagggdoo: fiyxmigbtnndl gbyl
AOdezabgdremo dagkes Guboor. bigbodmogxo Tfonwgds 2-3 ferob sbazlo; Hrgedl Gyserdsmpb, 4as- d3odosh
sopnegdiio, dsnbost oguobol Bxmgeom. fagmmogtnds xofigal 2 @sh 6 soash dgodoostion, Gemdgong
axdltgergBol @émb dbxtosbos.

Jragabeipin baxdepeno — Varncorhinus sicholdi (Steindachner) o figgnemn wpemgsto agab, @obgo (admigaeoeos,
Bixos @mbo geaRosbng; etz ol gatigeeol «3afiab 3o hbngo aailibgoegdmanns @ Saliy 3o 3900 bbawab;
ol gadgerob fob bbgmee a30tepdorsh mebig dgbgjoon. Brigol s6e@o nfHodaE fa330mowwe,
Juools mafiaeo dogfde s dbbgomahmosbos. magol bogédyg bbymerols Lodsexmob mabstamos s bbgeol
bop@dghyg 4.7 — 5.0 %96 B gemndos. ibgeemo bogédom 45,5 1d g xofigah. fmbs 700 3 d@n.

Jeenbenn bfadeeen — Varicorhinus sieboldi (Steindachner)

3mrbho btndaeenb gto daggomagnes, gatpendh dafioomsa giafio ©ad dagh. daitol magbyg ploogeméo
pedmbaatoado d90dRbggs. opn Bobi@®mmdl gog @y Bimo @obgdol deobatol 43y Jaodoob s@yowmgddo.
Joeebamn hésdnemols gmamdob dgfom o pdobgggs dgofpDomdn bfsdaemob  Gommadols dgomal.
hagmmon@agda 30 000 doofomb apfigh. jawmbato bt 033990ty dgmnmodymboma @y dggbatgemmo
Bathghioo, owydgs. bogggd Gagombido aabgogds  gbegaeyo bagggdog  (Jofmbeoioal  dxhegdo @
ogroamdadodo).

genleeio  frgfms - Barbus  tauricus  escherichi  Steindachner,1897. oMo Jagoe  Kogdomgmdobsy
Babggaidogatrolgbao, Gofigdo bjpmo @ derogh asbzomsGgame b, wobyo Foa®dyerdneo, Yegsio
oo fggogo. bbynee Faahdimpdame @b a30M@pdowsb mebyg Brbbydowos, Boafpol guhgme mebsg
2e1339000¢008, 30O 30 9BEM T, 03350)B0 3a¢ais a]3b, Lbymerab Dyt Bafowmo degnmdg drydos, dande
0oy - derygooaene 36 dmbagGolatim, Lbyrxmo @b Deyxg® gataegdos dedo Fobfizemgbomss @ygstrmemo.
waaE)do @ Grbgdo bogx e Fomgrmos. axgsgrol @ostydeo magols bog®dgby 5-7-x06 bs3@abos, obyob
bop@dgtn 3o - 2-3-x0 By 3engdo. bbgrerol bogidy 25-28 bi-iy »ofiqb.
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Joeebeyéo fag6s  Barbus lauricus eschencht Steindachner, 1897

030 7I30MmaAbomdal dao-4300056 s@paoegdl 603, LigbmdmogaE 3—4 ferob sbszdo Ifowwyds; BmageN Dby
Baobo@sb spzobimipg; Bagmaonfigbs @dmzo@y- duros bbgyerol Bmdaby, frmbaby, sbyghy @s 3-49 000
daofoomdeg sefinal. dgoGomol constyho 2,4-2 8 8d-gns. aadtaganndob emb daofomo dhatdoabos, dobbodol
eibagndndoo, L3300 Gogombdo FoEdmdh dybomlyeo méigbobdgdo, dggbaGmemo bazzgdo Jo Wdbodzbyerms.
amadohady x0bodbgl. G Jmenbrto Hzgb Bygsnd Gogomblo dbodzbyemmgzibo swaoeo mFotogh dydwgy
bbbl eeogmdgtido, (Hobmddohode, aRatahaddnde, Swobm3dingdo, dergahmnggdo, abbgdds
0do), Berengerdhgpdo, deargbggdo, Bdagynogdo.

Jraembeaein (Boongdacin) dgdsos, qeesgn — Calcalburnus chalkoides Deriugini Berg, 1899, dvygaeny dofpenom
@yBacugo fodem jgl, Gederag Bxmn® batgasde) sofgab. Bysahogads gohgbarabzy®os, lbgame asgol
a0z @ a36@Edty Bgo JoaBghdhnto fobfgrpdomss @dgatriIe @ @, 8g¢) Bagepdoe
admbadyren Begnl JA6ob. dobio Beds 96-205 3d-0s, fnbs 30 - 150 34-0@y). 030 GHO3wH0 QOOTOLIRE 3sbLbgsgEHds
Bogergdo bexdob bbgriaom, oo mgxmgdom, Bozemdo sdm3znmogo zm@ob go@aeom @ waen dxosemo
Bofpol BabgEon. 0339880 3gbmmbighio  mgsbobgtom, BGugmEds ptegbrey, Gogs Hyerols
Addamadymms 14°C b sefiggb. gemsbodol 8mbagndgdom Bagmaonfnds 21 000 Jaotomatqog sofogb.
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Jewnbeio (Baovmihetio) Badans, gueegoe — Calcalburnus chalkoides Deriugini Berg, 1899.

hodbigmeemo gy —  Alburnoides  bipunqtatus  fasciatus  Nordmann,184).  dgmagfiomabom  ogaio
30MabEobiggGos. e Bryjo dadfigebo yah. a30feemo bitol gbfizhog mmdgoe Bagn bib dpgomng, b
d3hmaapss gaim badoero. bbgaweb  a30M@pddy aeasbdaees Joadhdumo Fobfargdo. bbynooe
3306@de@b Bgdedgomgdaeos. Sabo LogMdg 125 88 8w safiagb. afods bigbdfogmdsl sofiggh Bgbady Focb,
ndgosoa@ - Bgmay b, AoGommdl dsobogah spgolmls dmemiog, Mg @admjo@admeos 0dsby, 0w fog o
23R Jofmdgddo BobeAndl. BxymzgogHds @s8mnzoEptrieos bbymmob BedsBy @ bygbmgigdyro
Aol Jofkndgdthy.

Ladbgoreno giods - Alburnoides bipunquatus fasciatus Nordmann, 1840,
gemabodols dog 1960 fganl s Jomobfgsedo dndmggdumano gmo@sl Baymmoggda 1200 @ab
3250 gae Jgomomaty dofygmdEs. Jgofomol @oadgdo 0,59 - 1,66 88-05. 03308085
dnbormboms s Baffogrmdmog, dunsbl@mbom. sbggq Hysedgnbatnndoo.

dgoty  godd> - Vimba  vimba  tenella Nordmann 1840. 3060 fygos,
Bobzamdozamolgdamo.  bafgobs ©@d Mool @otgaegdh Gmeol  odgl  3aMpem
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addmbadaee Jawo, Brirgobs @ 3ol Bx6REndbY) G0ty Fobffawgdo >jgb.

oty godds - Vimba vimba tenella Nordmann-1840

2206030l OEL Jadegdl rEao mlsgwnbam, Brggeo doygazobe®e dongstxoobatien
Hbpgdem. d39MH@ob, Srgerobs @i Bsgrmmo gahoemo dofomagms. bbgrarols bopmdg 220 d9-
d@y, fmbs go 135 3@y swfipgl. opo g¢ebgds demig spomgdl. Bpols Grddo mimsghgbxo
aidmzoEndeos  bagbma®odgeo  aatigdol  3ofmdgdty,  03gndgds  dpbomboon @
Hyadggbatgodom; djogogds 2-3 ferob sbaglo. dGogeyogds s36og—ogerobdo. aomomt
il il gholy; Bagamnntagds 20 sonalwdg sefinah; Jaomomo figdmgabos.

Hoggnes - Rhodeus colchicus Bogutskaya & Komlev, 2001 bbgymero Gagagno, dmzeng
©  A30O@EIBoEsb  BpdBGYNYdrIEos; el @it fighowos. a3)hEpdty by

deagrmfrem Deagmado aaliogah. @ababymBhiconds Gabgaatimgsmol sb Lad ymmba mm&dols mgoén
b 3gnndo, s8o¢ymad obsgamgm bajatmgaemmdo "megdadamali™ ndabosh. Snmel gsdtagengdols

Gy - Rhodeus colchicus Bogutskaya & Komlev, 2001,
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3gfomdo ptdgmo 3390pbLagdo dogro wgomatgds, Gndgeog Brgxg® bbymeol
bog®dgbog Jomdmdb. bbgymeol Ggxofowmeds bdgboba o sbagzob dgbsdsdobag, oo
33> g0aEmdaem  aadmo®Bygs. Grgmdsto) ™oz bjgbob obwogompde sHmbioto
@ofobas; a39MEodo dmggmgberobztms s bbgwmemol w3ab dmdfizabo o6 Gmenméygem
Beero gobgsb. bbymeob bogédy 95 80-8) sefigab. d33bado fyanol mggbos, aRgab
dagbatrymenmbdom  ©ixgstme dméy sEaormgdb. dosgst Logggdb dpgbodgmenmbds
{o63moe96L. bjgbemddogse dfogwgds dgm facb.

sbaeaeemo gmsems — Nemachilus angorae Steindachner, 1897, bbgmoo @sdsemo
>J3b, Poahdgegdree @ fzdowo Jabgwon @ixgstrwo. Bxes gdsby gotgxe 6
GUHEE ddmbagymemo 3Boeobgdeodn®ho adal. agimoemo babob Juwol gahoenols
%9989 bz 306 sefiagh. Jofpeo dwnsb fahowo bembobss. bjgbadhogae oy
3oBendl 0G0, Lbriero ©> Gegegdo, BIgnwdtog, bahiwgdoo sam @Grwe.
3ol g3atie3ena bap®dbodeErs Hdm339m0Em0.

gt aondaens — Nemachilus angorae Steindachner, 1
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Lol TgaGogebds Bmdo dnBoaGobenGos. ssb bydo fyzowo memgslo. sdy@sb gBoo
figaowe daéob gambiio, beagra @o fiygoo 3o Eobyob deat.

byl BggnGoeads Bryjo dubagGobeg®os. sgab bado ygeeo Mergato. >dgeb jéomoe fygowo
3060l gmombgdo, bogm oo fygoero 30 @obgol dagmbs.

femdshifnio, Bumdo @adgdo ©s Beegdo aslkogab. Holio lioahdg 79-88 dg, begom fobia 30 ¢
dg safiagh. opo degeghae gebyds figreatb walydh, Madgob gbzy®o daa-daadoos
©@PEEe @ dgofiriggdom  deoaBos.  0gggddy  denlifdmbato @ dboabho
mpsbohdgdom. dfaguogds mygfe@  gabambeelis @y Dambyyendo. dgomoot ghob das
da080sh s@aagdido, Lvwag fywob ©mby @xdaeoes. dgofomo gfigdgds d3gdty @ figdo
Radofren Lbgs Lagbydby. Gogmdol gGorpdo degutog © 3x86og 833006 Bgngtogmdal
odghl. Bygmangfagds 100 @6 4800 Jgofomasion safngh.

239eabs — Gobitis teania Satunini Gladkov,1758. bbguxeo 3396x0gd0@ab GdG@ggeadrmos. sgab
bs3o0 figgoeo Sy egsdo. Bsor Bl gHoo fiugowo - yagesby aHdgeo, 3ol zabylos,
méo fyzoeo - @obyol drgaty. Jagos Gmbo ammosbos. fobs Ba@mgbo Bmzemy Bogm 3gdols
Laboosy  Fadimeagbowmn. ogxmob dandam  3ambgdo Joggos. Bograe 6o Bglsermemo
JoOawote  3GDoGobRHNEs HOERPIEe ©F dHOMIEIE QO> YIMILO BIHOL.
Lbgrxerob gaafkogdby 10-18 dibzogro mmbzmobgeo 36 dmdGygaeme aeadol Bnes gradgdols
Gogon. e obobo pemdsbigmontsy dagfogimeo, Gag dognst Bl Jibob. eadpdols
Do bfiaen daks gohob obfaerdo lengh. gy jo Abgowe bighobgto @dide
33b- 3100l G3AGEob gdol Bedeo Brdo @adss; DX 3ok GGl gdglonb o
@gs dmydmggdo. @oaligb fggfimbmsb mgaeseg dade goffin baos; tafgalis © Jaeat
Bae)dty o fobliaergdab Hogos biaryggdero. bbgeob Bygho- comds dxd-tagewgdx
339 gdp0s, bogfdg 95115 88 8y, fmbo 3o 10 3 Sogs.

sdogmzagzeborm®o aaneobs ~ Gobitis teania Satunini Gladkov,1758

(gmuoer® = wodbngoey@o ogod. Hogmdl datd-s36owwdo, Gobogobyg  dagmbom
aasEren EadEad® S0l oGhgal. Ljgbmdtiogo EodmnagoBdo gdnbadymemas Bmeigol
@atgennls dgeathy bbogob gailibgoengdoo. Bagmmngdgds 70 — 1600 daomomsios.
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oo — Silurus glanis Linnaeus, 1758, bbgryeno fopGdgengdupero @ Godaommos. 3000 @opo sl
@3> G0aagadeeens 3Jdngndoo. bbgmennls dqmatoemmds 3350)Bx0s @ @t 3ogdeyenns
acepoenbadymener'dy;  dofoosaw, Depfaol bty dfgabge, dmperob dbaty - ogoitn.
3OEPYY Hgecdn @afo sgb. Hbde ghgwde igos, bowwe fyzow GaGewydt
deygomae Do golieggh. mgseral gafao gadlin daggooaay @ Bage Hobfigegdomss
@0, B> 13 96mo figgoe adyen eegstos, begem gty - ado fiygowo ©»
gy, bbypeeno bogtdoo 5 d-Bgoy), Hesba 300 3-twn. dBadado 0a0 aagoengbom dgo Beigdobs
asba@oda. Babgafa gaflgagere mggbos.

@myor — Silurus glanis Linnaeus, 1758

dpaobsfngddo o6ds domig sopowmgdh o690, Badmmdom ©Mds mGdmgddo gaeamds.
Lidabmadmnga 3-4 ool shagdo dfomogds s Baymaog®gds 10-500 soal dgotomaieg sofiggh.
sbisgngateBnyoeen eeatigadol bogdy 7 d0-05. obinbo Hgaemiagbs- Gg9a%yg ohigdgdosh @s nly
30m56pgd056. Bado mgob erngml @ogliogs 11-15 ba-b sofiagl.

badngoems — Gusterosteus aculeatus Linne. Lbgrxmo @ooaivgenos dgemgsio  sofagodboo,
Godengdog Jexoby 4-5 HEmab JAbosh. bymGgol wamaemol Hob, Rzymamgdeiog, Lado g3xmos.
Aol a3seo grdglond dogsgh dmyegdricos. @obao @ ool @gfm Bogmy oigb.
bog®dy 40-90 3-8y >ffagh. fobo - 4 3-3).
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badgzaens — Gusterosteus aculeatus Linne

badgaens ‘brgob dobxpafio Gabgaag gaibgaao eggbos. sjatuio wmioagtnbixe 33bawgds
Jeembob dgbatongdo, 2byzg, BrGoggerol Gdstdo. bhgbmdGog bodfogab doexg fawb >afigsb.
bogmgbemol babadeogmds 3-4 femos. bbgumeols 8gmn®oeads @o@ gaiegdaomdals gabiogonls
©> pongigbae 3afaherobagos. ongo @ Bafpo 3o - @fgo. Gagadob @Gob Bdfgdl
angob dages dbatyy @b dnpae Hffemeregdm, Bogemgdl Drfyby dide oficdo wadydo
alogam. Gmamds duadoosh spgobdmiog amdgergds; dsdto Gmmmdobamgol babadoMamls
AE0iatan@om @@ 3EEegido EyBmpboms ©s gaoggdom bl szmgoh, Bniysgl
OO, 5463060l fzomomb, Godgebsg sBaygmeonGnd s Bdony @ity mbdl, Hnd dwxotds
a6 B 38mb JgoMomo @s @aizgdo.

dogo Begob  bydboga®y - Syngnathus  nigrolineatus Eichwald, 1831 bbgmemo  fizGogeo,
Fop@dnennoeo, gogrobtrer-Fabboymzabos, @ogstrmemos dgenmzabo gafndoo. 3oMo 3adhams
©> Tgdogrms. boGoradog feaGdgargbuieo @s Ixhliowse gomebefaee gotdobs. augghol
babzytago deogt gatobiigdoos. bbgmeo Gamegdobagsb Uyopgds, Godyasgsb ok
Grymergdo 15— 17-05, gm@oby - 36-40. cbobo LaGdywobyde@ogss gabemopgbmemo, Frygemob
@oGHAEgdo 0 b, Lbgremob SgugGoemmds dmdfizebo-gmdeeemo 36 daffomsgna-yodeegmos,
aslonah s maob gatiogo Begendo, daageeo dompmees. bbgmeeol bogdy 15 — 18 bi-dwgs.
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Tago brgol bydboygzbs — Syngnathus nigrolineatus Eichwald, 1831

dsgo Drogol bgdbmggbs Dogol Lsbadomom Bmbol gaGo3smobmmo ompgbos. ogo mdmagglisxo
Fyoendgbamggdoo ooEa® d@aoengdl x50 ds. 0330098056 oty bodol Serabl@nbmto
@fys00BdNdom. aadGygegds dumdowsh spaolyhmde) adoamends. dege®o dsdtol dygamol
a3065@0m 2GbBo 28-85 dgomom @IBb of alfstog FAogao, bagsg ofgboss eaggbo,
ndeog @xH0 bbby @ Fadensh ogboddo.

2000y — Gambusia affinis (Baird et Girard). bbgrxemo GoaGdaemndeiemas, @sbago; Burhgol
BP0 baghae gk dnmsgbree. Jaeoh goaEe dndtagsednee gedobo.
PO gdebadyreo bjpbedeiogo @adedigatdn, dogu®o mooxidol MG oes D6,
AoilBob sBagrHo GadaEn Aa30edom afdgeos. Bmueol HHmo bbogo FapGdgangdyemo s
@agdoeemmon. 00 hagmdmmagom rkagahols (Imbedaoosh) fadimamanhl. aagmoomo babo af
adab. dog@eab bogdg 60 d0-dgs, firba 2,5~ 3 a6, 3x060 30 35 80-0gs ©d Hebs 0,35 - 0,50 g6-
8@y fagh. 38dgbos Lombml dmggsfnee mggbos. 10°C By Jggdmo Besddo ggaeds @b
ol gdamas. BBxpEdl fgsedsmBb Soynmaddo.
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o8B0 — Gambusia allinis (Baird ¢t Girard)

3o Adapdgeo moabos, 0gzgdds Jaofomom @ @ogliogom, dgndeees dgoiivtgnee
bszg000m 33ndag. Liglmdmogae dfogmnds ghmo mgob sbs30@eb; gmgberaEddmdo mggbos ©s
faeofa@do dymdaos 45 mamdols dmgads. gm xg6hy Gmdb 60-390 @oglingsh, Gmdgams
Mom@bmds @admyoEgdaeos mggboll sbagby, Hmdals @ gamgdm Jofmdgdhy. agbaogds
moojdol gz fysembadiggdo (aatos deobamyms Hydm faerobs), Goyetg deobamngdto gz
B0, @oxo GapgBrbon BxEpAGIB Bxenstiool giBHB0 Jnemb J3nHEbRL, dsdegbbs
@> F936db, g bganh wifigmdb dagratools oagoab sgoergBal, Dxp®ai alagy o Dokl sgqbipdl
Latifom 033D, s6acoaG9db dao Jaofomb, eatizgdl, @oabodndbs s bagzgdl.

exfeenbiggfio 30mseno - liza aurata (Risso, 1810). Grrfi g30es 3083, Lbgaeo gogrobueeo
ggeatiols adal; bbgs 3903cogdobagal dotomama 3oblibgagwnds 0doom, God oxgol Bowos dhatigh
A2016omo bytob @00 GHMGOZOH0 5:gl, 33¢ats, tdo gafob dGHobgdol baboo; bbyrrmol
BgmaPoconds ool kgl Boigm Aebxtoban, aifemde  Bmgghgaobghio.
3305 gbagah kel digpHacemdol 6-7 yfdoge hagn, Shig), fatowe agfebigho
Dewengdn. ool Labiydagy edebendo eads adam. Badbodacryto boghdy 50-52 bd-ov,
Lstmanm 40 L.

R @

mEmbegnho 3gesemo - liza aurata (Risso, 1810)
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mofbmngss aafngeegieen sdpaaliogol mggelich gafedols o agfogols babixsntegboob,
abyan Blgereeihege, sBegol go ey Brgndie, Bpeol gofgBhe oo grodabybiio. bastfogpeneoio
dyeonl Sseocabdodol Ghelo,  dgobufgms  dobefongolidofs  bogfaggbio oo ggabonh
wagagdofgimen Ghoafhgido.

Ha Dpaadn dgntomemih ngholiogel md@eianol oahafiynbston).  Baymgonfoia 1 200 000-qob 2
1081 DI daefesnadions. daotfommba 3mpomons o Bodpobarfgmdd gos Dergatio 10-gal 32 0,00
dafnemoabmaols fyconito. paidfagegdain ombsifoomgmil 9fmn Soomeo oo 710 Sa0fn. Joofomn
dqerapeefon @ Hion@ode PomgRnmeem. opo Beggaeees, Leggfeee goefol, ogagl
hofees Faqmb. pelnbaiotbeme ombogs [@3Fobambs) bbsiotmbomeb babgsgmp
ataRepls eooftabgbls, fedengbBng Balorsm Byool gpathaabmet. odsbybo momliogol Segal
oo lis jsm Aamsgnns. Bfempmialismgol obobo wa sobgagb 17 18 18 ol ms 120 5
dabisl. Brdep- pend SnFomodn sbagodeDatoondo Goggbnb eentabydl @ pageosh palomoge Bggsdn.
enjmlimnfo anoseno DelBogeo @ BRfeaoe mggtbos. Dpedemos ogegbioemnl Goiddntede ol s
poblis yrmégiiom fa@ogonsbmbol gauform posiabmbto. roobo@al Spmdermos pepondabel - 38
=T eoaonteatia i 67,2 Yooy darfommoalioda

dnleadyy Foerls sefioanb 25-27 bl bopfdal qoe 250-350 30y Talsb. benleddog Lodfomgnl aofpanb
Ao 3, Doypotinbo g0 4 Feeol sbaglo. origs, 38 sl @0 Dybsdambaemos Sedfosmol ogbabol
G0% By aefiaffinbnbobamgol stabneebagtneen gafodo 3ofbebndols Doasaennboo delfnegnink
alsger obadannboeno: paatidyeoaonl )-8 Huraiog. evogbogs nandabs deubjdnboon, Hpegbol
anafignbom, andbesbbaoFipboos @ Deembgnbol shaemdeDefinboom, DEalteomeos owgTbo o
dofnomagam ogagbnboah @adhogom @b dnghafgmneen galishadgghom, Geipnbag ghgih®
Mgl danbogal. Whga bagoo ebogddaboel Bylagagheeeds mibndybees.

eoogliogs fafdmapanil  Afoggbnen engbaiol sfdordo  Smbddgaal Laggabl, begem
bigalifreriom 03308085 Jahebo @ @aogobio.

Jmeenn Lsfgfem ABodgfgembols mBogddos. oo bsfisdofim Bymaabgebol @s bamedpmes
badoygsfimene oepghlgfol BEofbgermgsio olopddos. o dmlsbdqme bupgbom @b
baggoserfo gpgamols La3neo dagagboo.

eombobo —mugil cephalus (Linnaeus, 17538) poafgalepeean daemoal 3paalb qabumfnh gl
dofmomape palbbgagnde 3sfpem pobpoosfnbeenn ghobmngebo  Juoromms, Oodogemog
Bafoemoiing mafagh mgareh Hobs @ mzehs dhamgl. sdago@mmersm, sdszh Ggoefnbom @o- oo
030 @3 d300eob @aOegemab Jueige pligemuipdoeo sfbhoensfreo Gohgods
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eoratiabin —mugil cophalus (Linnacos, 1758)

obfonte Bomatniom moon Tednb, sefiggh 1 8-Ooy bogtdgh s 12 3a-foen Sabah. Hag
bogsdo aabamde sfamdghgh 50 LE oba. gafmmoss peafggeeteeme yagem mageliol
Byfedogmee @ hmdd@adozme fyeegto, sbagy bigemaim, shogel @b B taggdio.
Onepol gryEndba wo eeodebnbdo, Lejetomgemedo - Jarmoplidmdol Gdado @ Soobafgos
Bstimagobdos bogfegobdo. shogol begslo 36 sgeonbe. Tag Sogedo Jgotomebl
Banbiol Bmgemqeh apgolidml Brgemdog. Bsymmonfobe 2.9 dogombopsb 7,2 Sogmomd
dantiomaioogs. pofoomeds Gofgoseos, aotomn efegoe Smspoegions,  |aofomeis
Aotpobafnebl Begol Babadofem oo, paifageonbabo Gebaogogmbl nfown oo ms
7-8 aden. Joefiomn Tjoumnbs nehopmrramD, opo fpgsmmns, bognfegmo oe@dol, 0.7 60
wosthiol. @nbubo bfegn opgTo: @ sggoasp en@dol Baegndl fyeroeok
atbehedom,  dpmdeeos GlEntesdetolks @ pabbapmenboo Defogmoabodol o
@oaditmbol Sofmigido gheg®gbe. eodeerfe Gpldofudnfmee gafgeegdo 130 oo
ymderos graadpbiod Bathogroainbol thefgen Babgghybdargho -75-83e.

eogbadny oggobpde dagrbggbol raiggboo, Dikgobtyieo ogabgdo 30 doMomag
OZINBPOb @dHadem b dggbstyree @ebidbetgBoon, Gedgerbag .gbygb” gbgghob
dagdogab. fysedpafiafingdol Gegeo Sl bspdan miiedgbemns.

Jameeonl meqbogs  Bhagpfgeon mgghgbol ad@omfie dmbilatgbol haggohoo,
bialifrmerbom 3o ojgnbnbo Jadmabo @ @opemsobybo.

Jamaeen patiebobedmtgbemom  sfRgl  condabgbl,  gofigobbs o Sehgdh. ool
Bpobafiggbol Bjhatosgnbdofs @ dag@s @olighgin, slggy agobdoms gbemghio,
Sagroaligriol @belo s ool SpobatBio - duemasgsls @ 3adse)sbo.

baffom  BBoBgbgemebol  mBogkhos,  Sipfed  offebongt gmecosh Spmatinboo
fangbmbtinge Bs jemgbios. dsgrasligmiol dBok gfm fme g ggpmonmn lisfin mpthos.
babsdowmon  dnoggedol s BEeddeee-Latemggsegeesn opgbigeooel  dbodabopmegabo
b, oFah delolidaeeo boognboom, Bad ando oxpgbdstengboom.

angenfipabe — Liza haemarocheilus (Temminck et Schlegel, 1845 )
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HODYEOZHs F9BH0”, . 3GbBrEIbY” (aEgaxrmdoga). dobysbiol muzo ByEaGgdom
@ @ JgdHGYIIBIC0>. mge @ Dol Bbaty dndo BagHobgao ab dxgo
deifigaber-Jogafgm JeRshon. ool dapinos Bfowo dabxafobgtmn-titmbeies,
bergrer ol Jooty - Bag)Haberolgthm-0oio. agfiEgdty 6-7 gbfiadogo dudo Bago
aam. aablibgagmpds shgay Bagergdem simyggmoen gmeol gedaoms @b dmfjomsga
Agmaogedol mgaegdoo. xafiggh 90 bi-fog boadgh.

.......

FYerr——

3ngrgfigabo — 1iza haematocheilus {'emminck et Schlegel, 1845 )

Sogrgbgaliol ay3HEoEgdel drbydmogo shgxmo nadmboob @ ggompeo Baggds. 1972 faageb
Agdmyaabomo oghs sDmgol Begadn sjmoedadobegnol dohbom. Jatps@ Bagams sagobs s Gago
Brgol 3ofxndgdl. drxne fagdBo aazo@s JoMIstgnnl s gagmbol bognddo.

doggbpolio Bomgagonmie  drsbdognho  oggbos. Bygo-sbmgob  brgol  oggbystiol
domgmpos bodghoemegbae sblibgsgmpds goopme Brgel Jogghasbol domemaaobisyb
Lo Btol Goisoom, doxemo Gogo Lbgs dsbibosondergdom. dmBydGage 3mdveazoobogb
296bbzazBom, Tog s sBmgol Begnddo foGommdl dsob-ogboldo. BaymmogGgds Byws)don
Doaepos b 550 sombogab 6 dngromtisiog sofigal. Bdmgdo Lggbebogso Hogegds 2,
donegdo 3 fiol sbyglo. Tsgo-3Degob Begsdo oo sghorrHos caaxflol dogeo fawoe ©»
@B PEIGRBIG (200) Jo baedebagdo xopBh ¥ Bewosb. dobligamol
dotnomao Silis obsiotgalb stmgob Begadn. dbodgbyemagsbos shmgol Dogo@ash dogmbizshols
dpeiagdgeon Bxfio- @ob Baborto dogfogos B3 “gsdo, Gomag Boleofiatymdl dxgo begob
xeol afiabegds @ Bgbads. badstmaaerals babsdofmgdaikon sofiagh daobilo, dago-3Degol
dogoghgobiob  bmdgdo  @>  Begab  Goido  pgogdom  Sspueos, oty egaeo
spiabbgemgmoli. BhEob batmxmm Bakgobgdemados: 2 fkooabo 640 g, badfiemoshin. 954 g,
anbfierosbin - 13413 @b 5.4, aBegob @odshindido ndabiicrosbn doggbasliols hoamdgd dgloudgnms,
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dosefoml 65 bd-b, beexs Dby 3o - 53 33 sppoero 3oy egegdom oo beodol
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Kofmaeosl Bodliodogrmdo bogdy 221 18 b sofiagl, §mbs 30 60 ga L. 8Gat8mpdergdol bogfd)
90 1id-By dg@os, febs o 10 33-B dg¢yo. daghiodacnmto @agodbofggdmero slsgo 33 fogmos.
bagatongneneml Hyengddo gggensty dubgoo gabgidea®o dndmggdoeros 1965 Figenb,
@Gombob Jaodmoido, godaeryieo LoyGdoo 1225 bd, fomboom 93, sbygoom 15 Foeoo, Ljgbo-

dyxugwmmdomo, bodfogol 812 bgawosty dgmgo (Bobys, 1965).

23EgomHo Xan80. bajdmbo, @adyhlxmo (Bghma Sgapono), sBapemdo 56
3oxsimeeondo,

GoBobd®o 3083edbo. Smbigym-gabdorto ghicogdo (Hawoddo).
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BomBm3o ©> Ea3m0PIEd 33Hdob sBond i GejomOgBeRb. HGabyds A3t fywwgbbs
©> ‘ol 14 Y-ty eddabomnire abydh. agbegds 2-21 "¢ dofmdydio, 8 °q-B) @xdo
GaB3HNGTIROLIL 339056 Firaahb, yrgedb 15-25 sad3fadimet). Bugiddo a3bdegds 50 Bybe
boAde). seMmadobsg 11-25 3G boeGd)ty. g¢byds 3odab, Jaods-Gesdeot, Bersdodd s
Bogatrgah arafitygdh- agbagds pReMmadolis fyxedn gebigdaab 60 % by xpsee grxamgdols
3otedadido.

Boegnmos.  abxeniDatEgmee 03308000 dgbioaboo, bfobifony @eGdgdo mpzboos @
dobmmbiom.  gmamdob  @mnl,  sbipdmivmmo  dogfagogdolals  (sedstommaobish  @s
@xoiathmemdnbsh (@ygm@mgdohal)) @ gadmbsdmgdnl @mmb (8°C Dy @adsemo GoddgMadymin)
3379050 Fyzads. bagyngmp dabstndo sodsmmmdl dstxh-s3Moedo, by daolido. Gogmdl
15-25¢5- (igBdadymaty, Bsob-ogbaliBo. Brgmbsas Bmeol obpgfgsembo Bggmeobog 2-3
Pacnos. Bagmmog®gts 100 smalio@ab 1 dogromb Batgase daofomasds, badvagmo 440 aomalo
Aofizg35000 F3060m0. bigbemd@ozao Tfononds 2060 6 femob Jis30@ab, brxgne dwgéo 8 fierol
aliagoah. Begsdo agbogds gb6msb s gbgmol3ams Begdo.

Acipenser sturio Linnacus, 1758 - gyntbyo, egmtxo

29303990, @meeimbxo  pegGgmedrmos sGHEbGol  m3gebol  bido®hy  Asmm3mEab-
Beatignanols Raorgenom, daend@oob, bigeonads @ dago Drggdob snDydde. badstomgaemel
Bucngdo. fahdeapil gohobxol axahepegdol 13oentyb 2inbzegob, 3xgheadob
dndozooah gagesthy deBmmgdeen

Bacgneb.

Deado-ebs @d sbogo. gembinols dxdundserytn bogtdy 6 -tkog seiingh, Hmbs 3o 400 33-dwn,
dofbodxmemmo @amodbofadumen sbszn 100 faemos (Froese, R. and D. Pauly, 2012). bagstogaemeals
fyengdito gyqesty dbbgoen gatHgddcsno Bm3mgpdvxmos Mombtn, LogMdoo 215 b, fiomboom 68
33 abagom 20 faen, bggho-degeeadomn, boifngol dy-4 bagasty fymgo. Bagbb figagdioo
dobodsermtn LogMdg dofggeo  Bmdfogabobish: 8:8Madol 96 Ld-oo, dppofndol 137 La.
dobodagrmo fmbs dofmggeo dmifomgdabsl: dsdmgbol 10 g o, Gogogdols 15 gp.
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QOO0 XBIBO. Bkhrbo, @oliliacao (Byioxn-3geagomo), Bawendo.

@raBoligyo 3oddamdbo. Beatge-seeslicyho Haamaddo.

Bomm3o @ @IMEIBAMIBy @Bl Bonda® BajdmOgmb. 0@t brgal dswee
dotroemoabeidal 38 %o-0y). 330wty 6-25 "C Jatmdgdido, 8°C by @idxro Hosgeadytobab
239050 Gagatb, Grgedh 13 20°C  @ga3gHxhrtoty. Doggdio aghogds 80 dxh® LopGdgios,
w3aGadla 10-55 dade bog®dghn.

25600 dgodinab @ daoth-Beradnab aiiegdh. aabapds m3eMadgbae fiyxmdo galiadsol 60 %-
B B0 gaxafndol domabyddo.

Borgomgos. shsginbbagnmo oggpdgds dgioxboms @ aggbom, bjgbifomy Brtdgo
@3bom (odmomgeaos). Gugmdols o, sBaxpfmdvmo BopgBagogdobsb (sedsmommdolal ©s
xgBsmeolpsh (@opigBolst)) ©s psdnbsdomgbol @b (8 °C by @sdseo gBIHGnms)
330850 fgaadis. bagymameo dobatnio sodsmomamdl sty sdtogrto, Bazenda daolido. Gmnmdls
13-20%-3d3amadymahy, 23G0en-dsobido, Bs3emba@ 0z6obdo. Gugmdams Junmob ab@gGgawmgdo
Baaoeobeog 2-3 fyeos. Bogmgogmgds 700 sonlopsh — 2.4 dogromb Bxéggae daomomatogs,
bsBseng 12 Bogonbo 3kago dgotooos. Llbobhogse oo 8360 7-9 fob
abygowah, beener ogeao 11 Gerob sbiagzowab. Begsdo 330y gbzgmonh @ gbapmobioés
630, orAdEs KOEasba ©d 3eembyy® Drmbonab gabbbzgazgdoo agbgds Hgemob Lobdgdogs.

Acipenser stellatus Pallas, 1771 @atamabs, ga@obo

B336GImIBS. G369 RgAEIIbIEs (0BAiHIIEogbob ssmgseabofbybob 33la)
bdoob, Asgo @ sbegob bogol sbdo. dsbye olzgosmsp  drbgmeiol  Wemdgdo,
Aomdsmagnml Bogalis s sSMosdogol begsdo.

Dmds-fmbs > 30, GHrOoeabsl daduodagra®o bogtdg 218 L-b sefinab, dajuodagr6o
godboGndryeo sbago 31 foerb (Bopseuxo, 1942). badsGoggerob fyergddo goersty dbbgogo
Jab3eratin dmdegpfumenns 1981 gl bog®dom 186 bd. fimboo 16 3. (Bypuyranse w ip., 1973-
1989). Rgafib fiyerddo doboilagom®o bogtdy 3ntggme daifogadobish: Sxd6980b 110 bd-os,



Semi-annual Environmental Monitoring Report (July — December 2024) Construction of Poti Bridge
and Access Roads

BgGybob 130 1. Bobodxrmo §mbs 3obggeo Bndfoggdobsb: B:86gbob 5 35-05, SEgogdols
6.3p

OO0 Xa0B0. bakhebo, @b ([Biama-3geapomio), sBxpGedo.

Boadym3o @ ©m30@)drIgds gaG)Bab sdBomGG Bxhmgdob. Brmboligdios elidm-
Pbdon® 3eidagdito gaaesty gaholeolinfo @ mgfdngonto graid, aahegds 22%o
don  bodenwdoh > 3Rg-ten  Goidgagiaiol Bjmby  fgeegdtio. 10 53ty @dagro
GA3Ga¢fobal 330850 fandb, Gogedl 13-

26°C pBlaPagymfaty. Duggblo agbmgds 5 80 dgh®, mintadgbs@ 10 45 8936 Lionigby.
a6gda JaoBosh, dgoths Geradosh, desdost @ fopmngb aMubitodl. agheots miodadglixe
oo gobadogob 60 %-by dxasgmo X aHdol Jotndyddo.

Bomgoergos.  sbagrdmbafiogreoe  033g88s  dgbombom, Ljgldfomy gmGAg_o  doMomamxe
dgbombiom s B33mads@ Bbfrmme ox3bom. dmamdol Emnl, sBipmndnme dogfagogdolsls
(30s6H0mdOLL > EIRTHOMBOLEIL (WsMAYRDOLL)) ©s FTIBITNGRPOL EHNL (1041
@3B0 GuA3YHAGTIO) 3B

Fyzdl. bsgmmexp dobatigdo sedstiomdl dsoli-ogbobilo, odgoxmsp ogeolido, Gmgndl 13-
262-(0 039O M51Y)  0gbob-ogwabdo. Gegobion Tutob obhoGgaete Faraeydeog 2-3
Poros. Bagmegag@ads 50 2ansbo@ab - 1 dogmomb datpgeee daomomadogs, badyppenep 210 sonbo

doezze0 JzoGomos. bglmd@oga fiogonbs Go060 6 femob sbs 30@ab, bexgnm dpnoco 7 fiamol
abaoob.

Acipenser persicus colchicus Warti, 1940 - 3ocnbaythio Demonbn, Jeeebim@o oo
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330D, nEbrfo Brmbo FaacrgeItaees Txgo Bagol sedabizege @ bdbéye-
apialugerm Bafiogrio. dobo Bodommo ety — baxabeen Demmbo gabogds Jabdonh begols
aDido.

Deado-feabs o 3130, L3stlemo Bepmbol dudbodsgma®o bogédg 242 La-b xofigab, Febs 70 33-b,
dxghodxamo goghomgiueo shago 34 facos. Lsgdoggeab fyegdde jnebno ambals
sty dibgoann gahaddemstiols Logddy (1975-1986 fiengdo) dpn@anficos 178 bd-b (3apkya, 1990).
Baafib faardio dobodserytin bopédg 3ntgneen doifiomgdobsb: Sdmgbol 97 bi-os, dogueagdols
114 bd. dobodagrmmn fmbs Jomggemo dmdfomgdnbab: dsiGgdol 6 3 0o, Bogommdol 9 33.
BOIgonHo Xango. byjdmbo, epighlixma (Bghma Sgesgeno), sbaptmdo.

asmBoligyo gmddenado. dbtm-33bdono eyt (Gyeoddo).

Bomgymdo @ @Brzo@obamods §FBel Bondm® BxkHeGRONE. gbegbs 18%o dgy
bodgadol @s 287g dn Bnddgtadymtol ddmby fyergddo. 9°C @sdagmn Bnddgtsdymmobiale 3aqdals
Yz, Gowedl 17-25¢ GHod3gGadmesty. ozdlo agbegbs 5-80 dod®, wRota@jbxo 10-45
gy bo@dagby. 9¢rbade §308056, J308s-Beradosh, Beradosb @s bogafingab aembRnbl. asbogds
mBo@adglao Fyaedo 5badamol 60 9By dsagnn gaxfindol Jommbnddo.

domgergos.  sbegdebaaEyaeo 0330808 dpbmeboon,  bgobihoo)  wgodido  agbzgGmero
ogboon @s dyboxaboo (3apkya u ap. 1989: 3apkya, 1990). Gowedol @O, sbaodmo
dogEogogdolisl (3@dy@Hommdobish s IEdstxmmdolipsl

{@ogmtgdobab)) @ gailetudotgiol @l (T0°C By @Esdse HRAEIOAGTA} 33000 Tgadh.
Lagmaee deobytndo sedstoemdl danbol dmgmb @y oghob-ogeeobdo, GHmemdl 17-25°C
GO39Oh O 0350L-spz0lGHmTo. Gmemdams dnGob ob@ymzaengdo Rggrxkmgdtog 2-3 foemos.
Baympon®ads Ladumagoro 250 sonlo dadgaacn daofomns. bjgbmddogs dfooogds daiddo 7
Bl shago@sh, begne doaoto 2 ool sbagogab.

Acipenser gueldenstaedtif Brandi & Raizebury, 1833« trylionemo Brymbo

BV OD w -

’ 1. B AR BN

3°3060wgds. Aol dumbo  pgfgiegdaees  (ebdfnendgegiol  gogsaobofigaol
9613y) sbmgol begsto, dgo begslo (MEomxdhglap Bego Bogob @ibgemym @ Bxpognem-
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ageiealiagee Bafocio), beogabap Sopol dgobatnaibo. Solio @Godos o gends paboabs 2ok
Dol seytiio.

Bosda-robis o sbago. Feobegno Beobels Bodosho gediol abodsgeafio boghdy) 236 -l
ool feba 115 gp-b, dadbodagesgio godbotmdoonn sbiago 46 foeeos, bafetomgaumels foengbon
fumenn femmbob yygeahy Bhbgnen gathgBdcesfol bopdy, fedgoeng Bogfil Aogfas
drdoggierenn Soempaboes 1283 18-, Gebis 3o 14 g3a-h. doboflagemfn hogidn Sofgqeno
drilfinggnBolial Sadtnh 90 L (5 3], Sonaaol 100140,

famereig o Kammo. Baddebio, ool Bfime dgemsgomn, sBagtmdo.

gmBoligyario gmBdemdin. dmfitym gshiomeo sh@gto (Gaemoddn).

Boehmdo @s @segopobrgrg b gafrlel sbomgn® gagdmobmab. aabgbs

168%a- B biondemaol {mdnfisglbmbal mmeim Bs angbo liodgnabob SJmb ool sbo bl oo 254y
By Hod3gmadyn@ols Bjmby fyergdio. B7C g @obagro doildghadymfoliab 3a08sb fugadh, Gmgmal:
8-18°C gydagiogumeaty. Bopddn agbonbs 5-80 dn@m, mantuagbeg 10-45 dnae boamdtn,
afebnhs dandosh, dgods- Teosdosh, Demedosd s Gogaremasd gfebiggbb. aobogbs mEndsdnhom
fyagmin gebpdomoly 60 %%y Qamagno pepenfnboli Jodmdnddo, owgdps a0Fs0os  Iodedlbioobs
doilation

Boradeiagorgiengbyboty Tbegihagbol gbliogno o dyhbogrgbols geaboldagdgbo
abmtndrpafioo fgdmdgioonbs stnl Bydohiingin Hamstgion onlizhnsmen dngenbs ofieidn,
Geatpneg sfgagaab gaeboldpilal,  pegfenstipiel b dedmeragool BEEddetel gaeeol
fnlmalingly, Grmm@og s Ladhd@agol o6 gotapm&o gafodmb byesfolsfnmobeb.
abfmdmgafiohis  Ddmgpopdoids, obgmo fogoafogas bogol Bghgbeebs,  Bgndagba
dhotighigenmgbsg  Ogpgeoel dgobafoll Jagmdmdol afhpfeenn Bedgogeagns,  Salenob
@agagBofiimemo. (ImErer0s @ e @ Ganbs. bomol dmbaggnmgdty, bogol spaoey
b s fyammbogagnbo ogdfigie, Gag ofizagl gamgdeb gperocgbgbh gambolidm®o gmmboom.
arjdge, somppgboon baladerbo o wpeymeomo beddgbnieoeen d@adogolb Dgdaeaogbs odgmpgs
BembBnbtiogo abodadol soxopnbol bathmeengbol, Gog pablisgmmégdom dbosbyemegebos wmée
dyFdBmiosty shgetnbolismgol.

Bdmglpendol wobsbiosopis

»  Bnbmebeto baganbo ompabofbingbol boggmoenosbods Joobafol asmadmgdo bogpols
amlgimydaonl isymmobndol admb@aggbolsl. godol dobomaom, sligmo Sodmddoppnbs
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Bgodgrgds qobsiosmogh Hogeig Sofgadofio, gadgiergbob dobgogoo - gegagrtn,
babigfiderogemboo - gfdyergagoatin

+ i ogenorggayBatio aftngpBore gathagbye Ty deglgedoag godGegogrfo omygbob
Eeoggmdiols Sofminiol paepolnbe, Do Defobes ofo, ded oo oo Bageda. Fagonbitn
fArmmdnbmagol dqbamgfnbo Gofodgmmoniol Gegpns batkisegdol afibrmgogeginb
figmgaae (hogol Lagegligtol gedmbcsagga, Badndghnl gaiagfgia).  sdgbobemeo
mbegriol pbdermadagool gapols gaogageeliioligion, mefymgomn Oingdionbol
befip@deennmie. Agodeenie @ababosmonle Gegmip aedomosoosiio.  paafgpeogbok
Aotmaom e s, biahoamom - ofodo.
g0 sgbeboBbages Bydegye vsyrgome SBydoddgpgba:

«  fogmol oedobdodnio @ Bolio botogmogols aggho, Bem Bemfols babadofin Segeto
At dSmgglighol posddomfgdol gade;

* Lsffafikee billaefo jaafgpemads, Godoerog Gaodengde Dol lbomngeen aaboal
ool dogFofobol Segobobaxgol,;

Bydenfdgagbol fysogho

o bogel deafagbol drfigembs;
¢ dofind Ledkilrgde, dbgsgpalitips gudsdnbdkadiaineme dalagnpdol gadmegaiods,
fraradeiigary Garifalabo;

Byieigbol sgueo
* g, fnebiol goemadeid ob aaradeol oaberegl;
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Supplementary Document 6: Latest HSE Non-Conformance Reports

M

+3»-UBM A
(() ) NON-CONFORMANCE REPORT = = S
Byissbstbols 3360 cs mirbud’
NCR description /am§afos Issue Date Reference Number/6mdgfa
/833290b msframa
OHS NON-Conformance/8gybsdsdmds 24.09.2024
Initiator (Name of Goga Receiver (Name of Irakli
Engineer) Sumbadze/gegs contractor rej i Nadareishvili/ofs3cm0
JSobognsdmmn (b>byomn presentative)
235630) bpdbsdg /30dmad0 (Lsbaemn p35n) 59@35’30330@0/,

Signature/oymamiyms &#—7—'—‘:‘ Signature/bgamdmiams | ~ « c‘% i

Description of the NCR (to be filled by initiator)

Include details of what has happened, where it has happened and possible root causes. Mention standard against which the
deviation occurred.

/ NCR-b 300§ (165 d9030mb nbogns®mmas) s@fadgo @dsmadn, org My dmbos, by dmbos > dybsdenm
dofmenn dobgbn, s@bndbion bBsbstdn,mmdmnl Fnbssmdwapss dmbs sMm3gzs

Form: FM-HSSEDD1 Page 10of 3
Rev: 00
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(())UBM NON-CONFORMANCE REPORT £ 4 -I : i

(PK-800) bis889b9dcnm 9mgsbbg @sbsgdgdmmgdo 0dymngdosb oboogoonsern®o
@5 306500 ©IE30 S0FIOZowmdOL gseydg.

Lodsnbg bsdmdsmado Jodobsmnmdl sGR39300), 0bogoEsE Mo 330,
Lods@o@sb gs®bobsgsh ©sdEsgo bsdssamgdgdols 4s6ydg.
0603935 LydsGmgzgmb 8msgmmdol swagbowmgds Ne590 s Ne477

20bM30 EOHMEE BmsbEobmo MYsa0Mgds ©s ©sbagdgdygdl By@sGMmm
obbEOMIEog0 bodswegby dodsmdol dgbsbgd.

(PK-800) The workers on the construction site are without work specific and personal
protective equipment. Work at height is carried out in violation, without work specific
protection, protective equipment against failing from height.

Resolution No. 590 and No. 477 of the Government of Georgia is violated
Please respond in time and instruct the employees about working at height.

Root Cause, Correction and Corrective Action (to be filled by receiver)

Inciude details of why the nonconformity occurred. What will be done to immediately correct it and what corrective actions will
be in place so that it does not recur.

dafgnma daBgbo, 3mMydos s 3s3mMmydGamgdgma 3mJdaegds (8n8mgdab 8oy 833L3dm0)
Bsfongon @3@semIdn,0 Msdmd dmbeos sMm313s,0> M3 3700905 psdmbimMmadnl dnbbna , Sb233 M> ds3mmrddnmadgmo
1d700305 06305 3>3my26301Em0

The safety inspector delivered the refresher safety induction regarding working at height to
employees. Employees working at height have been equipped with safety harnesses.
565086mmgdl Bsry@Hsmsm 3sb8gamgdomo obbEMm@sgo bodswwyby dxdsmdob
MsgHmbegdol Fobgdmsb ©s3sgBomgdom. bodspwyby dmdydsgy 036588GMIwgdo

5003mM36969 350 3330 LZILIdO.

Form: FM-HSSE01 Page 20f 3
Rev: 00
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UBM M\
(()) NON-CONFORMANCE REPORT éé\\\ . :
ByrbobsBiobob 5360 cs mirbud

Closeout (to be filled by closeout ity or by reside ineer)

/@obnﬁmo (G9236mb no3em3d5dmbomn 56 Myb0eI6d 0bs06mnb dagm)/

/VCR wats propedf) ocklresced by Hhe compeclor
Validator Name & ]
fgg?j:ju(::mb Lsbgenn &6 ’%_\ X)aﬁt;?jgggggoabt;:ﬁmmn /0 /ﬂ Z Q

2350

Fuiin, Fi-HSSEG0 T Page 30f 3
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«>» v NON-CONFORMANCE REPORT = ¢ -I z\.;
B29lisBsBeaBols ko cs mirbud

NCR description /smfafms Issue Date Reference Number/6maz6a
/8503380b msfmoma
OHS NON-Conformance/8g3b3038mds 24-09-2024 009
Initiator (Name of Goga Receiver (Name of Irakli
5:3,:2?:,%”@0 (tobgemo Sumbadze/3mao contractor representative) Nadareishvilifotszemo
bgmdg /@ndfmgzdn (bsbaenn p33in) a)q)‘)@aoﬁ‘?nqno/,

333f00)
Signature/ogmamgms W Signature/ogmdmigms | © - %‘_

Description of the NCR (to be filled by initiator)
Include details of what has happened, where it has happened and possible root causes. Mention standard against which the

deviation occurred.
/NCR-U 305363 (9605 390300l 0b0g0sAMAHAs) sefka0> EIGEI60, 0 fs dmbos, lis dmbs ©s F76sdanm

dnfgnano doBato, s@bodbym bBs6sMmGn,Amdrmog Fnbssmdwipse dmbes sMmm33s

Fom: FM-HSSE0D? P: 10f3
Rer 00 e
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e Lo

£
NON-CONFORMANCE REPORT = = .
BglssBsBeabols 3o mirbud’
(PK-800) asbagdgdmagdo sbmdogagdgh 3ms-bgbgoo bsdm@smgdl
06©030@s@ M0 ©5 30650 33330 S0FIMZoEMmBOl §30gdg, Mg LsgGombgl

13360b dson x96dGNgEMBL.
063935 LgsGmggamb dosgmmdol @spgbowgds Ne 590.
2obm3e EBmrEse dnsbeobng Hsyemgds ©b ©sbsddgdnugdl Remsstme
0BbEOIGsg0 506086 ©s®R3g3sBY Gsms 13306 S3030WMM MByEMHO
d90mbggas.

(PK-800) Employees perform metal cutting work without work specific and personal
protective equipment, which endangers their health.

Resolution No. 590 of the Government of Georgia is violated.

Please react in time and instruct the employees on the mentioned violation
to avoid an accident.

Root Cause, Correction and Corrective Action (to be filled by receiver)
Include details of why the nonconformity occurred. What will be done to immediately correct it and what corrective actions will
be in place so that it does not recur.

dofgyaoe daBaB0, 3mMmyJE0s ©s dszmMmyiGnfgdgmao dmddaeads (30dmadal Bagm 3g3bgdnma)
B>monor adsmmadn,orn Msdmd dmbeos @sMmMm3735,m> M 1900905 330mbEMMIONL dnBbno , sbaza M3 dsimMaddnmadamn

3360905 06305 3>3my76307em0

The safety inspector delivered the refresher safety induction regarding working with angle
grander to employees. Employees working with angle grinder have been equipped with
relevant PPE.

056533OMIgdL s @sMm 0 3sbdgmMgdomo 0blE®mdEsg0 3mmbmgsbs bsbgbom
d¢g350B0b MbsgOmbmgdob Fabgdmsb @s3sgdomgdom. Jmmbmgabs bsbgbom dmdemdsgy
056538G:magdo s@o Fm3b96g Sgbsdsdolio nbpogowesere®o @sagol bsdmswgdgdoom.

Form: FM-HSSECO1 Page 2 of 3
Rev. 00
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(()) UBM NON-CONFORMANCE REPORT é 4 -l i i

Closeout (to be filled by closeout authority or by resident engineer)
/036903 (32536mb na3madsdmbamma 55 frboIbe 0banbmab dogm)/

A/CR wog fro/e(ﬁl &C/df‘effedéy z/y GDmIrG(C\[@o"

Validator Name & v :

Signature : Validation Date /® * /0 Z L’
/n6U3973n 30l osfnmn

06379 mMnb Lsbaann & 35

Fom, F4-HS3E001 Page 30of 3
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Supplementary Document 7: H&S and E&S Training Attendance Sheet Sample and
some Training Photos
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