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EXECUTIVE SUMMARY

Golder Associates Turkey (Golder) was retained in August 2009 by
Mediterranean Resources (Med Resources) to conduct an environmental due
diligence and baseline gap analyses for Tag-Celtik-Cevreli-Corak gold mine

sites (the Project) in Yusufeli, Artvin.

The purpose of the study was to determine environmental and social issues
that might pose potential risks regarding the Turkish Environmental
Legislation and social concerns and to identify gaps in the existing data set to

carry projects forward.

Based on the findings drew from the review of the existing reports, current
Turkish Environmental legislation and interviews with the related authorities,
the issues requiring further assessment have been summarized in the

conclusion section of this report.

In conclusion, none of the gaps analysed and reported constitute a critical
issue. The wetland issue is the only one that poses some risks for the EIA

process.
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1.0 INTRODUCTION

1.1 Purpose

Golder Associates Turkey (Golder) was retained in August 2009 by Mediterranean
Resources (Med Resources) to conduct an environmental due diligence and baseline
gap analyses for Tag-Celtik-Cevreli-Corak gold sites (the Project) in Yusufeli, Artvin.
The purpose of the study was to determine environmental and social issues that
might pose potential risks regarding the Turkish Environmental Legislation and social
concerns and to identify gaps in the existing data set to carry the Project forward.
The methodology used during the study is explained in the following sections of this

report.

1.2 Scope of Work

The environmental due diligence study includes desktop review of the data and
information provided by Med Resources, site visit and data collection from

governmental agencies, and reporting.

1.3 Limitations

The assessment given in the report is based on findings of site visit, literature review
and the experience of Golder. Golder requests the review and necessary
amendments in this report if any additional information is supplied after submission.
Golder assumes that all information and data submitted to Golder prepared by third
parties is true. No measurement or sampling was conducted at the Site within the

present scope of the work.

1.4 Definition of the Team

This report is prepared by Project Manager Selbin Rossetti, Environmental Engineer
MSc Ozlem Nadastepe, Geological Engineer Ca n en, and GIS Specialist Esra

en from Golder Turkey and technical consultants Prof. Dr. Hasan Yaz c gil from
Middle East Technical University and Prof. Dr. Levent Turan and Ha im Alt n6zli

from Hacettepe University.
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1.5 Methodology

Data and assessment obtained in this study are based on site visit, interviews with
the governmental agencies, review of literature and existing data and experiences of

the experts.

Desktop Review

Golder’s engineers reviewed the existing reports and report findings in regard with
any missing issues, for the project sites as well as all the tests and/or studies that
were issued in the relevant documents. In addition, this review also aimed to outline
a gap analysis and recommend what other studies should be done for the

development of the Project.

Site Visits

Golder’s team visited the site with Med Resources representative Ozkan ahin on
24-26 August 2009. In the site visit, potential impacts/influences of the Project on the
surrounding environment/community were taken into consideration. The team also

communicated with the local people during the site visit.

Reporting
Review of the reports and documents supplied by Med Resources and observations
during the site visit are assessed and presented in the report. Assessment is based
on;
Available data and information from various sources, including governmental
agencies.
Previous studies related to the Project and the region
Printed literature and reports
The field study
Recent satellite images
Communication with the inhabitants in the study area during field studies
Interdisciplinary team discussions
Turkish Environmental legislation

Professional judgment

Golder 2
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2.0 DESCRIPTION OF THE SITES

2.1 Project Location

The Yusufeli Property is located in the southwest of the town of Yusufeli, a district of
Artvin Province of Turkey which is located at north-eastern Turkey, generally along
the Coruh River. A topographical map of the Project area is given in Figure 1. The
Project consists of sub-projects Tag, Corak, Celtik and Cevreli that are in close

proximity to each other.

Tac Project
The Tag project is located eight kilometres southwest of the town of Yusufeli, at

approximately 40° 47’ N Latitude, 41° 30’ E Longitude. Tag Site is contained within
Operating Licences IR-4248, IR-5249 and IR-5340, which cover a total of 1,511.32

hectares.

The surrounding areas to the north, south and west are covered by Exploration
Licences 20059302, 20059303, 20069647, 200809852 and 200803562.

Corak Project

The Corak project is located 18 kilometres southwest of the town of Yusufeli, at
approximately 40°43'N Latitude and 41° 25’E Longitude. The Corak mineral resource

is contained within Operating Licence IR-4354, which covers 829.32 hectares.

The surrounding areas to the north, south, and east are covered by Exploration
Licences 200809778, 20059304, 20059303 and 20059301.

Celtik Project

Celtik site is located near Tag, about 5 kilometres southwest of Yusufeli. The main
area of the project is contained within Exploration Licence 20059302 and extends
onto Exploration Licence 200803562.

Golder 3
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Cevreli Project

Ceuvreli site is also located in close proximity to Tag, about 10 kilometres southwest of
Yusufeli. The main area of the project is contained within exploration licences
20069647, 200809852 and 20059303.

Features and Improvements

The Coruh River flows across the Site to the northeast. The Yusufeli- spir highway

runs along its banks and passes through the Site.

There are eight villages and one township located within the exploration and
operating licences of Med Resources. These settlements, as well as roads and
important hills, are shown in Figure 2. Southeast of the Coruh River, the township of
K | ckaya and the village of Alanba are located adjacent to the south-westernmost
exploration licence (20059304). Celtikdizu is located at the eastern corner of
exploration licence 20059303 and Hazuket is located near the boundary between
exploration licence 20059302 and operating licence IR-5249. These settlements lie in

areas where the mineral potential has yet to be evaluated.

Northwest of the Coruh River, the village of Cemketen is located in close proximity to
the Corak resource area and the village of Tekkale lies 600 metres southwest of the
Tag resource area. The villages of Cevreli, Kirazl and C nler are located along the
northeast bank of the Coruh River in areas where the mineral potential has yet to be

evaluated.

Historical exploration activities resulted in some shallow diggings and short adits
being developed in the area. Beyond this there are no old workings, nor are there

any historical tailings or waste deposits on the Site.

Figure 1 and Figure 2 present project locations.
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2.2 General Characteristics of the Site

The Project sites are located at hilly areas in Yusufeli District. No development is
present at the Sites. The majority of the Site is situated on the northern slope of the
Coruh River valley. The area has a rugged topography with elevations ranging from
650-700 metres above sea level in the Coruh River valley to about 1,250 metres on
Krmz Tepe and up to 2,300 metres in the mountain range at the northern extents of
the Site. The Coruh River is one of the fastest flowing rivers in the world. It flows
across the Site toward the northeast. Its water level varies dramatically through the
season, primarily affected by the rate of snow melt. Its maximum water level and rate
of flow generally occur in the spring. The Coruh Valley is cultivated with crops of rice
and fruit trees. The uncultivated slopes are sparsely covered by bushes and oak
trees and, at higher elevations where snow accumulation provides sufficient water,

pine trees.

Photo 1-8 show the views from the Sites

Photo 1 Tac Site
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Photo 2 Tac Site

Photo 3 General View of Coruh Valley
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Photo 4 Cevreli Site

Photo 5 Corak Site
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Photo 6 Celtik Site

Photo 7 Panoramic View of Yusufeli
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Photo 8 Panoramic View of The Sites
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2.3 Information Provided by Project Owner

Med Resources provided following data and information:

Topographical maps of the site

Acid Rock Drainage Study Testing Procedures and Results for Tac Project by
Canadian Environmental & Metallurgical Inc.

Acid Rock Drainage Study Testing Procedures and Results for Corak Project by
Canadian Environmental & Metallurgical Inc.

Exploration and operation licenses

Tag-Corak Sites — Yusufeli, Artvin Pre-EIA Baseline Studies Phase Il Draft Report
— 1 DAMA Engineering Ankara, Turkey, July, 2008

Tag-Corak, Yusufeli, Artvin Sites Pre-EIA Baseline Studies Ambient
Environmental Conditions and Biodiversity Monitoring Final Report DAMA
Engineering, Ankara, Turkey Golder Associates Turkey, Ankara, Turkey,
December, 2007

Report on the volcanic stratigraphy and alteration / mineralization styles of the
Tac prospect area, Yusufeli — Artvin / Turkey, Fuat Erkil, August 2006

Weather station data
Well logs

EIA exemption documents from Ministry of Environment and Forestry dated 14
December 2006

Tac-Corak Sites — Yusufeli, Artvin Pre-EIA Baseline Water Quality Monitoring
Phase | and Il Final Report, Dama Engineering, September 2009

12
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3.0 LEGISLATION

Following items of Environmental Law are closely related with mining operations:

10" Article referring to EIA Regulation,

15" Article on termination of activities breaching the law and related
regulations

20" Article that states administrative punishments and

23" Article that relates with the applications when the repeat of the breach

of law occurs

Current EIA legislation came into force on 17.07.2008. The scope of the EIA
Regulation is summarized below:

Screening,

Scoping,

EIA report,

Consultations with public and relevant authorities,
Final decision

Monitoring and Control

The EIA process as defined in the EIA Regulation is summarized below:

EIA Process

Screening
EIA procedure is applied to the projects

listed in Annex |
coming from screening procedure
Screening is achieved by
case by case examination
thresholds set in the Annex II List
Scoping
Compulsory for projects subject to EIA procedure

Comments and opinions of the public are recorded in the meeting that is held
near the project location

Another meeting is held with the related authorities to determine the specific
format to be given to the developer

13
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EIA Report
Content is specific to and therefore changes with each project

EIA Report contains at least
Description and purpose of the project

Location of the project

Description of location and technology alternatives
Environmental specifications of the project area and impact area
Important environmental concerns and foreseen measures
Public consultations

Monitoring programme

Non-technical summary

Public Consultation

Public participation meeting

MoEF's web page, local and national newspapers, brochures,
announcements, public inquiries

EIA Report is made available to the public on MoEF's web page and at
Provincial Directorates

Opinions and proposals of the public related to the EIA Report and the project
are taken throughout the whole EIA procedure

Final decision is announced to the public with its reasoning

Final Decision
Made by the MoEF by taking into account the opinions of the Scoping and

Assessment Commission

Monitoring and Control

According to the commitments in the EIA Report, monitoring and control
activities are conducted in the construction and operational phases.
In the context of EIA studies, monitoring programmes are prepared.
To ensure the quality control of the EIA Reports, the MoEF gives Qualification

Certificate to the firms that are eligible to prepare EIA reports.

14
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EIA and Mining
According to Article 28 of the EIA Regulation that came into force on 17.07.2008,

following mining activities are subject to EIA without considering license phase:

Projects Subject to EIA

a) Open pits and ore processing plants at more than 25 ha area

b) Coal extraction and ore processing plants at more than 150 ha area,

c) Ore processing plants where biological, chemical, electrolytic or thermal
processes are applied,

¢) Operation of 1% and 2" group mines (crushing-screening, washing etc) with

capacity higher than 100,000 m®year

Projects Subject to Screening

In the screening, lower limits in the EIA list are accepted as the upper limit. Following
activities are subject to screening criteria:

a) Mining operations (extraction) (not included in Appendix-1),

b) Marble operations of 5,000 m®year and annual 250,000 m? and more,

c) 1,000,000 m®/year or more methane gas extraction and storage,

¢) 10,000 ton/year capacity plants where carbon dioxide is extracted, stored or

processed,

d) Each kind of operation of 1% and 2" group mines, not included in Appendix-1,

e) Ore preparation and processing plants (which are not included in Appendix-1).

Special Areas That Require Permit

Areas where mining activities are forbidden or require special permit are given below:
Natural Protection Areas, Archaeological Areas
Natural Parks
Hunting and Wildlife Protection Areas
Special Environmental Protection Areas
Afforestation Areas
Special Forests

Protection Areas according to Water Pollution Control Regulation,

Figure 3 depicts the flowchart of EIA procedure.
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4.0 SITE VISIT

Site visit was conducted by Golder team including Prof. Dr. Hasan Yazc gil,
Geological Engineer Ca n en and Environmental Engineer Ozlem Nadastepe
during 24-26 August. Ozkan ahin from Med Resources accompanied the team

during site visit and interviews with local people.

Site visit includes the following studies;

observations at the site
interviews with local people, mainly muhtars (head of village)

interviews with the following governmental agencies

Artvin Provincial Environment and Forestry Directorate

Etem Boz (Director)

Turkan Durgun (Engineer, EIA Responsible)

State Hydraulic Works Regional Directorate

Sezai Sucu (Director)

Menderes Turan (Survey and Planning Director)

Yusufeli Forestry Directorate

Bulent Zeki Surat (Forestry Operation Chief)

Project site and its vicinity are steep mountainous area without trees and there is no
ongoing industrial activity or development around the site. Therefore there is no
air/wastewater emission or noise sources as well as fuel/oil contamination or solid
waste source except residential areas. Drinking and potable water demand of the

villages is supplied from the springs around the villages.

In order to learn the views and opinions of the local people, interviews were held with
the muhtars of the villages located around the Project Sites. The views of the
muhtars and the people they represent are generally positive about the realization of

the Project.
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Halil Ergen, muhtar of Tekkale Village stated that residents of Tekkale village were
awaiting for the operation of mining. They have no complaint regarding exploration.
They have positive opinion as they think that the Project will contribute to the local
economy. Retired people and those who have returned from working abroad live in
the village. Most of the young people have migrated out. Nurettin KI¢, muhtar of
Cevreli Village and three other local people stated that the local people worked in the
exploration works in 2006 and 2009. Farming, mainly fruit production is one of the
major means of livelihood other than working abroad. Muhtar stated that they support
the use of the underground resources of Turkey, however they did not have any idea
of the processing using cyanide, therefore they asked about that. They think that
there will be no processing at the site and that the ore will be extracted and sent to

another place for processing.

Halil Ya ctekin, previous muhtar of Cevreli, stated his positive opinion for the
project, he focused on the fact that they were waiting for investments since 1989-
1999.

Although no misunderstandings or potential negative opinions were observed
against the Project, Golder suggests that public co nsultation and a formal
stakeholder engagement program should start and pro ceed well before the
formal EIA procedure, with the inclusion in detail of social engagement
activities conducted to date. This is of utmost imp ortance for public
consultation of EIA. People need and would like to be informed on the process
type and cyanide usage, if any, during process ast hey have no information
and maybe misinformed regarding usage and/or effect s of cyanide by parties

against gold mining.
Social responsibility activities such as school, ro ad etc. investments to the

local villages are recommended for maintaining Med Resources’s good

relationship with the community.
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5.0 ENVIRONMENTAL AND SOCIAL ISSUES

5.1 Environmental Development Plan

Ordu-Trabzon-Rize-Giresun-Gumu hane-Artvin Planning Region 1/100.000 Scale
Environmental Development Plan of Artvin Province was obtained from Artvin
Provincial Directorate of Environment and Forestry. According to this directorate, the
plan was approved on 09.07.2007 however is currently on stand-by due to an
objection by Arsin Municipality dated 08.10.2008. Figure 4 depicts Environmental

Development Plan of the Project Sites.

According to the Environmental Development Plan, the project Sites are registered

as forest area and pasture-grass area.

Ownership of the lands should be checked with the Y usufeli Forestry

Directorate during EIA process with an official app lication.
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Figure 4 Environmental Development Plan
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5.2 Hydrology

The project sites are located in Coruh River Basin (Figure 5). The hydrology of the
project sites is reviewed with respect to Coruh River, planned surface water

structures and creeks draining the project sites.
Coruh River

The information regarding Coruh River is reviewed from Yusufeli HEPP EIA Report.
The Coruh River flows through the southeast of Tag, Cevreli and Corak sites and
west of the Celtik site. The drainage area of the Coruh River in Turkey is 19872 km?.
Coruh River is the fastest flowing river in Turkey with 6.3 billion m® flow volume per
year or 206 m®/s at the border. Total length of the river is 431 km, 410 km of which
lies in Turkey. It originates from Mescit Mountain in Bayburt and flows to the Black

Sea in Batum Province of Georgia.

The nearest stream flow gauging station on Coruh River is the Peterek station (E E
No. 2305) located at the project sites. The drainage area of the Coruh River at this
station is 7359 km?. The flow rate at this station varies from a maximum of 679 m®/s
to a minimum of 9.13 m¥/s, the average rate being 67.5 m%s. The yield is estimated
to be 0.92 m®s/100 km?. The annual average volume of water at the Peterek Station
is 2.37X10° m°.

Planned Surface Water Structures

Coruh Basin is one of the basins with the greatest potential for hydroelectric power
generation. Total head that Coruh basin can generate energy is 1420 m. Based on
the surveys of E E starting from 1962, the construction of 10 dams and HEPPs and
17 run-of-river HEPPs is planned and a total of 10.3 billion kwh annual energy will be
generated by these 27 plants. This makes about 22% of the hydroelectric power
production of Turkey. Figure 5 shows the Coruh Basin Development Plan. Among
these projects, the planned Yusufeli Dam has the greatest importance and impact for

the Tag-Corak project sites.
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Yusufeli Dam and HEPP, planned on Coruh in Yusufeli, 18 km downstream from the
project sites, will have 540 MW capacity and produce 1705 GWh energy. Yusufeli
reservoir will have a surface area of 33 km? at maximum water elevation, the total
storage volume is 2.13X10° m® and the active storage volume is 1.08X10° m*. The
reservoir will be long and narrow, having a length of 60 km. The maximum water
level will be 712.2 m and the minimum water level will be 670 m. At the normal water

level of 710 m, the maximum water depth will be about 215 m in the reservoir.

Figure 6 depicts the areas that will be inundated w  hen the maximum water
level of Yusufeli Dam (712.20 meter) is reached. As it can be seen from this
figure some areas of the project Sites are below th  is level and is expected to
remain under water after the Yusufeli Dam construct  ion is completed and water
is stored in the reservoir. According to the inform ation obtained from the
Regional Directorate of State Hydraulic Works, it i s not known when the
construction of Yusufeli dam will start as the cons truction plans are being
revised currently. According to the proposed schedu le in the Yusufeli EIA
report (rev F, July 2006), construction of Yusufeli dam will take approximately
7.5 years (88 months) including filling of the rese  rvoir. Water impoundment is

planned to be started approximately 6.5 years after the start of construction (on

month 79) and the duration of reservoir filling wil | be between 6 to 9 months

depending on the natural flow dynamics.

In addition to the Yusufeli Dam other small size HE  PPs are also being planned
along Coruh, upstream from Tag-Corak project sites. One of these projects is
the Arkun Dam, the HEPP of which is planned to be | ocated at the Corak
project site (Figure 5). However, no information co  uld be obtained as to the
current status of these planned projects. This is a n important issue and should

be considered in future EIA studies.
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Creeks Draining the Project Sites

In addition to Coruh River, several creeks drain the project sites. Some of the creeks
draining the project sites are ephemeral in nature, but most are perennial. The
important ones from north to south include Giingérmez Creek, Ahet Creek, Cevreli
Creek, Ta | yol Creek, Zembelek Creek and Hiingiimek Creek. Giingérmez and Ahet
Creeks drain the Tag¢ Site, Cevreli creek drain the Cevreli site, and Ta |yol,
Zembelek and Hingumek drain the Corak site. All these creeks are perennial in
nature except the Ahet Creek draining the Tag site which was dry on the day of visit
(24.08.2009). The Cevreli Creek was flowing with an approximate rate of about 50
L/s on the day of visit. The Celtik project site is drained by Vargenet and Cazgenet

Creeks.

The measurement of the runoff rates from the projec t sites is very critical not

only for EIA analyses but also for the design of so me of the project
components. The runoff from any of the creeks drain ing the project sites were

not measured during the baseline studies conducted between September 2006
and December 2008 period, although sampling for wat  er quality analyses was
made on most of these creeks (Fig.6 and Fig. 7). Th  erefore, it is recommended
that a surface water quantity measurement program i s started on creeks
draining the project sites and continued for a peri od of at least one year to
gather sufficient data to cover seasonal variations in runoff rates. Installation

of some V-notch weirs at some critical locations is recommended to obtain a

reliable measurement of the runoff rates.

Some runoff-river small HEPPs are planned on Giingér  mez Creek bounding the
Tag site from North. Although it was verbally state d by the Regional directorate
of the State Hydraulic Works that these HEPPs will not affect the projects, it is
suggested to get an official opinion letter from th em to confirm this before the

commencement of EIA studies.
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Figure 5 Coruh Basin Development Plan
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Figure 6 Max Water Level of Planned Yusufeli Dam and

Project Locations
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5.3 Noise

Present baseline reports do not provide any noise measurement data. During site
visit, Golder observed that there are no major noise generating activities at the Sites

and around the Sites.

Although noise is not a significant concern for the project, it is recommended
to monitor noise levels at the sites to establish a baseline value for
environmental impact assessment. The baseline measu  rements will show the

existing noise levels at the Sites prior to any pro  ject development.

Topographical obstacles are the main attenuation fa  ctors in the noise
transmission between a source and a receptor. Wind, temperature and
humidity are important meteorological factors, whic h might influence the
measurement device thus the accuracy of the measure  ment results. The device

should be calibrated before measurement.

In establishing the noise measurement program, prox imity of population

centres sensitive to the project noise sources shou Id be considered.

For this purposes, the nearest residential villages should be selected for noise
measurements; the sound level meter should be locat  ed at least 1 m away from
the reflecting surfaces for measurement accuracy. M easurements should be
conducted for at least 48 hours continuously and pr eferably on one weekday
and one weekend day; average data would be at 15 mi nutes intervals in
compliance with the World Bank guidelines. The resu Its should be evaluated
according to the Assessment and Management of the E  nvironmental Noise

Regulation.

5.4  Air Quality

The baseline studies conducted earlier did not include an air-quality monitoring
program established. Although there may not be significant emission sources in the
vicinity of the project sites, the establishment of the baseline air quality is important

due to nature of the planned projects and existence of the nearby settlements.
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In order to establish the baseline conditions in th e project sites and to provide
basis for impact assessment in EIA studies, a basel ine air quality monitoring
program should be conducted in compliance with the Regulation and World
Bank Ambient Air Quality Guidelines. The monitorin g program should include
sulfur dioxide (SO ,), nitrogen dioxide (NO ,), particulate matters with diameter
of 10 mm or less (PM 1), heavy metal content of PM 14, and dust deposition. SO
and NO, may be monitored using passive samplers for a peri od of two months
in at least 4 main directions as required by Indust rial Air Pollution Control
Regulation. PMj, and heavy metal content may be monitored using a |  ow-
volume portable air sampler at two or three locatio ns at each of the project

sites. PM ;5 should be collected on filters which can then be a nalyzed for heavy

metals. Dust deposition should be collected using ISO-type dust deposition
gauge in two points considering the dominant wind d irection.
5.5 Climate

The climate in Yusufeli is characterized by the transition between terrestrial climate
and Black Sea climate. Along the Coruh River, the climate is hot and dry in the
summer and in the winter, it is warm and rainy like the Mediterranean Climate.
Typically, the climate is cold and rainy at higher elevations of the valley. Most of the
rainfall is seen at the end of spring and the beginning of summer. Dominant wind

direction in the Yusufeli district is west-east.

Basen on the information from Turkish Meteorological Service (DMI), State

Meteorological Station in Yusufeli was closed in year 2000.

In November 2006, Med Resources started operating its own meteorological station
to determine the climatic conditions at the Site, measuring temperature, wind velocity

and direction, precipitation and barometric pressure.

During EIA studies for the gold mining projects, ai r quality dispersion
modelling is required for dust dispersion calculati on. Air quality model input

parameters require meteorological data anemometer h  eight as 10 meter as
standard. During site visit, it is observed that th e height is not enough to meet

this criteria. (Photo9)
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It is recommended that evaporation is also measured for the hydrological and

air quality assessments to be carried out during El A studies.

Photo 9 Meteorology Station

5.6 Geology

Mediterranean Resources Ltd. acquired Yusufeli properties from Teckcominko in
2005 and currently controls these properties under a mining license. Site geology is
being studied by Med Resources. Environmental Baseline Reports were prepared by
Dama Engineering in December 2007 and July 2008. SRK Consulting completed
resource estimation study in April 2009 for Ta¢ and Corak properties. Regional
geology, Site geology, seismicity and landslide susceptibility of Yusufeli Properties

are discussed in this section.
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Regional Geology

The Eastern Black Sea region of Turkey, the Eastern Pontides, is a 500 km long and
100 km wide mountain chain along the south-eastern coast of the Black Sea. The
region is known to be a palaeo-island arc which began to form as a result of
subduction of the Tethyan Ocean floor (Adamia et al. 1981; eng6r and Y Imaz,
1981; Okay and ahintirk, 1997; Gealey, 1988; Y Imaz et al. 2000; Dokuz et al.
2006). In the Eastern Pontides, Permian to pre-Liassic events are probably related to
the consumption of Paleotethys. Cretaceous to Eocene magmatism and a late
Paleocene to early Eocene phase of northward thrusting are accepted to be
associated with northward subduction of the northern branch of Neotethys and
subsequent collision between the Pontides in the north and the Tauride-Anatolide
platform in the south (e.g. engdr and Y Imaz 1981; Ak nc, 1984; Robinson et al.
1995; Y Imaz and Boztu 1996; Okay et al. 1996, 1997, 2002; Arslan et al. 1997;
Okay and Monié, 1997; Okay and ahintirk, 1997; Y Imaz et al. 1997; en et al.
1998; Okay, 2000; Topuz et al. 2004; Boztu et al. 2004). The subduction event and
associated volcanic arc development are thought to have ended in the middle
Eocene (Adamia et al. 1981; Okay and ahintirk, 1997). The rock associations
within the Eastern Pontides were divided into a northern zone and a southern zone.
The northern zone is represented by the late Cretaceous to Eocene volcanic rocks
and coeval granitoids while the southern zone is underlain by plutonic, metamorphic
and sedimentary rocks of pre-late Cretaceous age (Ak n 1979; Okay and ahintirk,
1997; Okay et al. 1997; Topuz et al. 2004, 2005). Late Cretaceous volcanic units
mainly comprise andesites intercalated with calcareous sedimentary rocks. Late
Cretaceous units are overlain by a Paleocene succession that is made up of
sandstone, marl, volcaniclastic rocks and limestones. These 4 lithologies are covered
by Middle and/or Late Eocene hornblende andesites which are, in turn, cut by a
microdiorite intrusion and associated andesitic—dacitic porphyries (Akcay and
Gulndiz, 2004). The Eastern Black Sea region is accepted to be a metallogenic belt
for base metals and include many deposits of varying mineralogical and genetic type
such as VMS deposits, veintype base metal deposits and epithermal Au deposits
(Ak nc, 1980; Akcay and Arar, 1999; Schneider et al., 1988). The large volumes of
stocks of granitoids and bimodal volcanic rocks of Cretaceous to Eocene, and

carbonaceous sedimentary layers within these volcanic rocks host economic
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precious and base metal deposits. The Yusufeli area is located within the northern
zone which is largely covered by the Late Cretaceous to Eocene volcano-
sedimentary successions. Limited outcrops of the Hercynian crystalline basement
together with the Early Jurassic bimodal intrusions, metamorphic rocks and the
Jurassic to Middle Eocene sedimentary rocks are elongated in a NE-SW direction in
the Yusufeli area (Dokuz et al., 2006). The volcano-sedimentary succession within
the prospect area was intersected by a number of synthetic and antithetic normal-
and oblique-slip faults extending NE in direction. Andesitic intrusions of the volcano-

sedimentary succession and alteration zone are parallel with regional tectonic trends.

Site Geology

Tag Site

The prospect area is underlain by a volcano-sedimentary succession comprising
massive lava flows, hyaloclastite breccias, intrusions, pyroclastic and volcanogenic
sedimentary rocks. The volcano-sedimentary succession appears to have been
formed in a subaerial / subaqueous transition. Andesitic pyroclastic rocks include
characteristic depositional structures formed in subaerial and subaqueous
environments. Such thick pyroclastic deposits are commonly associated with large

caldera complexes.

The volcano-sedimentary succession within the prospect area was intersected by a
number of synthetic and antithetic normal- and oblique-slip faults extending NE-SW
in direction. Lineament of andesitic intrusions and alteration zone is parallel with
regional tectonic trends. Alteration zone as well as epithermal mineralization were
probably formed along the pre-existing zones of weakness and tectonic events

continued after mineralization.

Alteration facies mapped in the prospect area are as follows: (1) advanced sulphidic
alteration, (2) moderate to advanced silicic alteration, (3) argillic alteration and (4)
propylitic alteration. Large exposures of advanced sulphidic and silicic alterations
around K rm z tepe zone were largely controlled by high porosity of the volcanogenic

sedimentary rocks that allowed extensive hydrothermal fluid circulation. Extensive
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colour anomaly appears to be related to supergene alteration of sulphide minerals

and feldspar-bearing rocks.

Two distinct mineralizations occur on the basis of textural and host rock properties in
the prospect area: Quartz-pyrite-base metal mineralization hosted by an alteration
zone and Quartz-carbonate stockworks hosted by unaltered or weakly altered
andesitic lavas. Alteration and mineralization styles have typical characteristics of
epithermal systems. These mineralization styles are associated with high- and low-

sulphidation epithermal systems.

Corak Site

The Site is essentially underlain by a sequence of andesitic or andesitic-basaltic lava
flows and volcaniclastics including agglomerates (volcanic breccia), lapillistone,
lapilli-tuff (including intermediate tuff by core logging) with tuffaceous sandstone. This
unit that is locally intensely altered is the main host to mineralization. It grades
upward to well-bedded tuff unit. The tuff unit was mapped as different lithology
although it is part of this sequence. The tuff is overlain by a volcano-sedimentary
series having flysch character and consisting of alternating sandstone, siltstone,
limestone, marl, mudstone interbedded with tuffaceous sandstone. This well-bedded
series is typically exposed at Kale Tepe to the northeast of mineralized area. The
above units are locally cut by andesitic to basaltic plugs, dikes or sills. All these units
belong to the Catak Formation of Upper Cretaceous (Turonian-Santonian) age.
Regionally, the Catak Formation conformably overlies the Berdiga Formation of
Upper Jurassic-Lower Cretaceous age consisting essentially of reefal limestone. It is
conformably overlain by Kzlkaya Formation of Upper Cretaceous (Santonian-

Campanian) age.

The Site is characterized by a prominent color anomaly induced by intense argillic
alteration and secondary iron oxide minerals (limonite, hematite etc.) which have
been altered from sulfide minerals (primarily pyrite). The Corak Site is part of about
10 km long and 0.5 to 1.0 km wide NE-trending alteration zone stretching from
Tekkale (or even beyond its limits) to Cemketen. Mineralization typically consists of
numerous quartz veins that carry gold with base metals (Zn, Pb, Cu) in varying
amounts. These mineralized veins make up higher grade ore shoots enclosed by

lower grade envelopes which are composed of disseminated ore. These individual
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veins are locally linked by stockwork quartz veinlets. These veins have limited

vertical and lateral extents.

Cevreli Site

The area is underlained by cretaceous andesitic lavas and pyroclastics overlained by
flysch sequence interbedded with andesitic pyroclastic layers. Sedimentary units
include sandstones mudstone, claystone and dip towards to south. Basaltic dykes
and sills cut all units. There is a depression area just NE of mapping area bounded
by two streams possibly representing valley-controlling faults. Talus material
including intrusive fragments up to boulder size uncomfortably overlies partly altered
volcanics in depression area. Controlling faults seem to extend towards S where
KilickayaN and KilickayaS targets, along which another depression area takes place.

Geological mapping was only carried out SW of depression area.

Argillic alteration mainly took place in volcanics below sedimentary unit (Figure 4) .
There is a visible contact in between possibly because hydrothermal fluids couldn’t
penetrate in overlying sediments due to capping nature of fine grained layers like
mudstones-claystone and marl. Sticking out silicifed and hematitized outcrops form

the steep topography in the area.

Dominate fault orientation is NE-SW similar to main alteration trend. They were
mapped in three galleys parallel to fault direction. Silicification and brecciation are
obvious along such trended galleys as well as same trended ledges on topograpically

higher levels.

Celtik Site

The Site is mainly underlain by a sequence of andesite-basalt lavas and pyroclastics,
which belongs to the Catak Formation of Upper Cretaceous age (Figure 6). This unit
that occurs widespread in the area grades upward to a well-bedded volcano-
sedimentary series consisting of alternating clayey limestone, marl, siltstone, volcanic
tuff, red mudstone with tuffaceous sandstone. This series also belongs to the Catak
Formation. Tuffaceous sandstone has been mapped separately where possible. It is
also seen as interbeds within the sequence of andesite-basalt lavas and pyroclastics

in the northwestern and southwestern parts of the mapped area.
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These units are intruded by dacite porphyry or intrusive dacite. Dacite porphyry
(informally named Celtik intrusive complex together with feldspar porphyry/intrusive
andesite) is main host to mineralization in the area. It discontinuously extends for
about 1km in northeast-southwest direction. Its width ranges between 200 and 500 m
at surface. It has a semi-circular outline in deeply eroded parts of the area,
suggesting that it is likely to continue beneath the cover units. Quartz and feldspar
phenocrysts are embedded in cryptocrystalline or glassy matrix. These phenocrysts
reach up to 1 cm in size. Intrusive andesite or andesite porphyry crops out only in
the northeastern part of the mapped area. This outcrop is completely unaltered. With
increasing proportion of quartz phenocrysts, andesite porphyry grades into dacite
porphyry. So their contacts are not sharp. Nevertheless it has been impossible to

differentiate these units during mapping.

It is noteworthy that an unaltered unit of probably andesitic or dacitic composition
having a domal structure crops out as separate bodies in northernmost part of the
mapped area. Its most prominent feature is that it has well-developed columnar

joints. Such units are known from nearby areas.

Basic dykes or sills are locally seen as cutting older units. They are a few m thick.
The most significant one is seen as extending for about 500 m in N-S direction in the
central part of the study area. They are fresh, indicating their post-mineral

occurrence.

Andesitic agglomerate is restricted to a small outcrop in the eastern part of the area.

It has a subhorizontal bedding planes. It is weakly altered.

Alluvial deposits occur along the main stream passing through the mapped area in E-

W direction. It consists of pebbles of a variety of older units.

Talus occurs at the base of the slopes, covering the rock units, particularly the
sequence of andesite-basalt lavas and pyroclastics. The most extensive talus
accumulation is observed in the southeastern part of the mapped area. Here its

thickness is maximum as is exposed along the newly opened roadcuts.

The study area has been influenced by folding and faulting. Folding is mainly

observed in volcano-sedimentary series as represented by small anticlines and
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synclines outside the mapped area. Strata of volcano-sedimentary series generally
strike NE dipping SE. There are several small-scale faults in the study area. Most of
them strike N or NW. The most prominent fault in the area is a NE-trending fault
intersecting the andesitic lava flow in the central part of the mapped area. It is quite
possible that some faults like these could have played an important role in the
formation of mineralization and related alteration as channelways for uprising
hydrothermal solutions. Also some minor faults particularly developed in silicified

parts appear to be post-mineral faults with negligible amounts of displacement.

The region including the Site is easily discernible from a distance by its striking color
anomaly. This coloration is induced by supergene processes that have eventually
modified primary sulfide minerals like pyrite, chalcopyrite etc. to secondary oxide
minerals like hematite and limonite and also most soluble minerals like feldspars to
clay minerals. Main alteration types are silicification and argillization. Both alteration
types are pervasive and mainly developed within host intrusives but also have
affected the surrounding andesitic lava flows and pyroclastics and locally volcano-
sedimentary series. The study and description of deep hypogene hydrothermal
features (primary alterations) are complicated by the high-level, deeply penetrating
effects of subsequent supergene alteration that modified both the deep and shallow

hydrothermal features.

The Site is characterized by a prominent color anomaly induced by intense argillic
alteration and secondary iron oxide minerals (limonite, hematite etc.). Main alteration
types are pervasive silicification and argillic alteration. Both andesite porphyry and
dacite porphyry are host to mineralization. This composite intrusive body informally

named Celtik Intrusive Complex roughly extends for about 1 km in NE-SW direction.

Previous studies show that geology and mineralizati on of Yusufeli properties
are well studied by Med Resources geologists. Drill cores were photographed,
logged and stored in a well organized coreshed loca  ted at the town of Yusufeli.
Large scale geological maps and cross sections show ing the structural
patterns, alterations and mineralization were in co reshed for geological

studies.
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Seismicity

Environmental Impact Assessment Report of Yusufeli Dam was reviewed for
seismicity of Yusufeli properties in the phase | baseline report of Dama Engineering.
Tac¢ and Corak Sites are located at approximately 180 km northeast of the North and
East Anatolian Fault Zone. According to Earthquake Zoning Map prepared by the
Ministry of Public Works and Settlement, the properties are in the 3rd degree
earthquake zone with expected ground acceleration between 0.3-0.2g. There are no

reported active faults in the project area.

Project sites do not bear significant seismicity to require additional seismic
investigations with the exception of collection of historical seismic events and

their evaluation.

Landslide Susceptibility

There are two significant landslide incidents close to Yusufeli Properties. These are
Havuzlu landslide, located in the left embankment of Coruh River and Demirkent
landslide in the right embankment, downstream of Yusufeli properties. There is no
previous study reported in baseline reports for landslide susceptibility of Yusufeli

Properties.

Landslide susceptibility mapping of the project sit es is very important in terms
of site selection for mine process units and waste storage areas. GIS based
study supported by field reconnaissance can present the landslide

susceptibility of the project areas.

5.7 Hydrogeology

The hydrogeological studies conducted in the baseline study initially consisted of a
review of regional hydrogeology based on previous studies (Yusufeli Dam EIA report)
and a reconnaissance type site visit by Prof.Dr. Remzi Dilek on Junel0-13, 2006. In
this initial stage it is concluded that the Berta Formation rocks underlying the project
sites do not form a primary aquifer with adequate porosity to hold water. The only
aquifer in the area is the alluvial aquifer along the Coruh River. Furthermore, it is

stated that the source of water in the running streams flowing into the Coruh river in

35



Tac-Corak Sites
Environmental Due Diligence Report
Project No: 8513150135

the vicinity of the sites is mainly “runoff and percolation of precipitation through fault
zones and fractures” in rock masses in the watershed basins. Based on information
available and review of data to date, it was concluded that there is no geological
formation in the vicinity of Ta¢ and Corak Sites that could be considered as an

aquifer which could present significance to the potential mining activity.

In Phase Il of the baseline studies, seven groundwater monitoring wells (three at Tag
and four at Corak Site) were consequently installed in this alluvial aquifer along the
Coruh River. One well at Ta¢ site (TW2) installed by drillers to depth of 82 m was
also used for sampling purposes. All monitoring wells were shallow (15 to 32 m of
depth) except TW2 (82 m of depth) which most likely penetrated both the alluvium
and underlying volcanic units. No lithologic information penetrated by each well was
available. The wells were completed by 50 mm diameter PVC casings and screens
that will not allow a pump test to be conducted to estimate hydraulic parameters
(hydraulic conductivity and storativity). Groundwater levels at these monitoring wells
were measured five times (December 2007, April 2008, June 2008, September 2008
and December 2008) and they varied from 11.6 m at CW-1 to 31.8 m at TW-1. The
measured levels were of short duration to identify seasonal variations in levels.
Furthermore, it is not possible to convert the measured depths to groundwater heads
which are expressed in terms of elevations above mean sea level because the well
head elevations were not surveyed. The error in measured GPS elevations were

significantly greater than the seasonal variations.

The existing baseline studies also did not consider a survey of seeps and springs in
and around the project sites. However, significant amount of runoff was observed in
creeks draining the project areas following a relatively dry period in August indicative

of supply from groundwater storage (Photo 10).
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Photo 10 Surface water near Celtik Site

Springs can supply valuable information at dry season in terms of groundwater
quality, depth and fracture systems in volcanic systems. During site visit seeps and

springs were noted in Celtik Site.

Photo 11Seepage near Celtik Site
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Photo 12 Seepage near Celtik Site

The project sites are located within Late Cretaceou s to Eocene volcano-
sedimentary successions. Andesite, tuff and dacite are the main hosts to
mineralization in the project areas. In general, vo Icanics do not comprise
principle aquifer systems due to their low porosity and permeability. However,
the presence of fractures increase porosity and per meability and let
groundwater to be stored and transmitted. Thus sign ificant amount of water
can be supplied from fractured levels of volcanic s uccessions. Groundwater
seeps and springs located during the site visit at Celtik Site supports the
importance of fracture mapping and hydrogeological investigation at volcanic
sites. Presence of groundwater, its amount, flow di rection and depth have
great importance in all stages of mining activities . A detailed hydrogeological
characterization of volcanics at the project site ¢ an supply information about
dewatering needs of open-pits, site selection for | each and waste storage

areas.
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The hydrogeological characterization of the volcani cs consists of just a mere
statement that they are not a principal aquifer in the region. No testing and
monitoring wells are installed in these units to te st or justify this statement. Yet

it is also mentioned that the source of runoff in s treams draining the project

sites is “runoff and percolation of precipitation t hrough fault zones and
fractures” in rock masses in the watershed basins. At EIA stage, the impacts of
planned mining activities can only be demonstrated by hydrogeological site

modeling which requires site specific input paramet ers of aquifer. The site
hydrogeological characterization is also required f or pit dewatering
requirements. Aquifer parameters of hydraulic condu ctivity, storativity and
aquifer thickness can only be estimated by pumping tests performed at
properly completed monitoring wells. If the well vyi elds are not enough for
pumping test, slug tests can supply information abo ut conductivity values in

close vicinity of the well.

With the exception of water quality, the informatio n about the alluvial aquifer
present in the baseline reports is not sufficient t 0 characterize it fully. The
hydraulic conductivity, storativity and thickness o f the alluvium aquifer are not
known. No pumping tests and/or slug tests were cond ucted to obtain these
parameters. The saturated thickness (0.2m to 13.80 m except TW2) penetrated
by the monitoring wells and completion details (i.e , diameter and length of

screens) were not sufficient to conduct such tests.

The baseline hydrogeological assessment conducted b y previous studies is
not sufficient to provide an understanding of the s ite  hydrogeological
conditions and to provide an assessment of the impa cts of the mining units
(i.e., open pit, waste rock storage, tailings pond or heap leach pad areas) on
the local groundwater resources as required by EIA process. This is due to the
fact that no groundwater testing and monitoring wel Is were developed to test
the hydraulic properties (hydraulic conductivity an d storativity) of the
volcanics and the alluvium and to characterize the hydraulic interaction
between them. Consequently, a detailed hydrogeologi cal investigation is
recommended to obtain the necessary data for the as  sessment of the impacts
of the mining units on groundwater resources and sa fe yield of the aquifer

units as required for EIA process.
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This study should aim:

Conduct a detailed survey of the seeps and springs in and around the

project sites and characterize them both for quanti ty and quality

Drill and complete monitoring wells in volcanics an d the alluvium and
conduct pump tests to characterize these units and interaction between

them

Continue with monitoring of groundwater levels, dis charges, and field
water quality parameters (pH, Temperature, Electric al Conductivity,
Oxidation-Reduction Potential, and Dissolved Oxygen ) for a period of

another year

Using the collected data, develop a conceptual site hydrogeological
model to be used later on for the development of a numerical model in
order to assess the probable impacts of mining unit s and activities on

groundwater resources.

Groundwater Use

Villagers of Cevreli and Tekkale supply irrigation water mainly from Coruh River. Both
villages use spring water for domestic purposes. Locations of springs were not
identified on site but they are approximately 6-7 km away from village. Previous
baseline studies did not include water quality analysis for the drinking water used by
nearby villages. According to ‘muhtar’ of both villages, they have abundant and high
quality drinkable water that had been previously analyzed by Village Affairs. Yusufeli

supply domestic water from wells drilled on alluvium of Coruh River.

It is highly recommended to analyze the water quali  ty (anions, cations, metals,
organics, and bacteriological) parameters for the d rinking waters of the

settlements in the project area during EIA studies.
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5.8 Acid Rock Drainage (ARD) Assessment

In order to investigate ARD potential of Ta¢ and Corak properties, 20 rock samples
from each Site were sent to Canadian Environmental and Metallurgical Inc. (CEMI) of
Burnaby, British Columbia, Canada for geochemical characterization by static testing
on June, 2007.

The static testing program included the following analyses:
ARD Potential; acid-bases analysis (ABA) by the Modified Sobek method,
Readily leachable metals; Shake flask extraction (SFE) method (Price, 1997).

To evaluate long-term leaching characteristics of the waste rock, kinetic testing on
selected six samples was initiated on July 2009 at CEMI. Tests were conducted for
20 cycles. On the collected leachate solution pH, conductivity, alkalinity and acidity,
sulphate, calcium, hardness, and volume are measured on a weekly basis. The
leachate samples were also analyzed for dissolved Al, Ag, As, Ba, Be, Bi, B, Ca, Cd,
Cr, Co, Cu, Fe, Hg, K, Li, Mg, Mn, Mo, Ni, Na, P, Pb, S, Sb, Se, Si, Sn, Sr, Ti, Tl, U,
V, Zn, and Zr by multi-element ICP-MS/OES.

Analysis of Static Testing Results of Ta¢ and Corak Properties

Golder team has observed oxidation products on site at Ta¢g and Celtik Properties,

pointing out the ARD potential of properties (Photo 13 and Photo 14).
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Photo 13 ARD Potential at TAC

Photo 14 ARD Potential at Celtik
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Golder has received static (hardcopy) and kinetic test (hard and soft copies) results
from Med Resources. Golder did not receive any other ARD document describing the
sampling procedure or a technical report for the analyses of test results.
Considerations regarding the ARD potential of the project site in this report is limited

with the available data, thus may not represent the site specific conditions.

Sample Selection for Static Testing

Poor sampling techniques and inadequate sample selection can contribute to
excessive variance, difficulties in interpretation and incorrect assessment in an ARD
prediction program. Samples must be representative of all geologic, lithologic and
alteration units related to the mine development plan and be representative of the

relative amounts and patrticle size of each type of material.

Composite sampling is an effective way of sampling the rock units having similar
alteration or geological characteristics. In this manner, 2-10 lithologic intervals, each
having a 1-2 m thickness can be composed together within the same borehole to

represent identical lithology or a key alteration product.

The sampling procedure followed by the project team (Med Resources & Dama

Engineering) is described in the following:

The composite samples, that includes the whole sampling interval indicated
on Table 1, are taken from the boreholes drilled in 2006, namely TD-83, 87,
90, 96, 97, 99.

For the ones drilled in 2007, the samples are selected randomly from any kind

of lithology and alteration within the interval indicated in Table 1 and Table 2.
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For example, argillized lithic andesitic lapilli tuff was sampled with breccias and
overburden material as a composite sample at TD-106 (sample #515). The alteration
and the mineralization within the 55 m interval is also varying while some parts are
moderately silicified or argillized. The pyrite mineralization is intense at some
intervals. This is particularly important as they are the direct source of sulphide under

oxidizing conditions, thus can affect the static test results.

Table 1 ARD Test Samples for Tag Property

Sample . L
HoLep | Start | End | PP | sAMPLENO | Static | | Quick Kinetic
(m) (m) (m) Acid Test Tests
TD-83 0 | 439 | 43.9 501 X X X
TD-83 | 1896 | 2832 | 93.6 502 X X X
TD-87 0 74 | 74 503 X X
TD-87 | 171.65 | 253.3 | 81.65 504 X X
TD-90 0 59 59 505 X X
TD-90 | 208 |232.7| 247 506 X X
TD-96 0 29 | 49 507 X X
TD-96 | 956 | 233 | 137.4 508 X X
TD-97 0 68 68 509 X X X
TD-97 | 1942 | 251 | 56.8 510 X X X
TD-99 0 | 502 | 502 511 X X
TD-99 | 929 | 2104 | 1175 512 X X
TD-104 0 | 738 | 738 513 X X
TD-104 | 2803 | 296 | 157 514 X X
TD-106 0 55 55 515 X X X
TD-106 | 103 | 208 | 105 516 X X X
TD-107 0 110 | 110 517 X X
TD-107 | 236 | 2705 | 345 518 X X
TD-108 0 20 20 519 X X
TD-108 | 130 | 200 | 70 520 X X
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Table 2 ARD Test Samples for Corak Property

. QUi.Ck Kinetic
HOLE ID Start End m Sample no Static Acid
Test Tests
CD-89 0.00 30.00 30 521 X X X
CD-89 216.00 | 259.00 43 522 X X X
CD-90 0.00 17.70 17.7 523 X X
CD-90 216.50 | 224.00 7.5 524 X X
CD-91 0.00 60.30 60.3 525 X X
CD-91 175.00 | 181.20 6.2 526 X X
CD-93 0.00 60.20 60.2 527 X X
CD-93 62.80 137.00 74.2 528 X X
CD-94 0.00 32.50 32.5 529 X X X
CD-94 300.00 | 328.60 28.6 530 X X X
CD-95 0.00 20.70 20.7 531 X X
CD-95 219.00 | 230.00 11 532 X X
CD-96 0.00 27.00 27 533 X X
CD-96 266.00 | 289.00 23 534 X X
CD-98 0.00 40.00 40 535 X X X
CD-98 211.60 | 238.00 26.4 536 X X X
CD-105 0.00 27.00 27 537 X X
CD-105 150.00 | 185.00 35 538 X X
CD-108 0.00 28.80 28.8 539 X X
CD-108 154.00 | 160.00 6 540 X X

Testing Methodology

The potential of geologic material to oxidize and generate acidic drainage is
evaluated through ABA analysis, following the Modified Sobek method (MEND, 1991)

which included determination of the following parameters:

Paste pH;
Fizz rating;
Total sulphur by LECO, (ASTM E 1915-01 methodology);

Sulphide and sulphate sulphur as outlined in Price (1997), based upon EPA-
600 methodology (Sobek et al., 1978), and corresponding maximum acid
potential (AP);

Bulk neutralization potential (NP; by the Modified Sobek method (MEND,
1991)) and Carbonate Neutralization Potential (CaNP).
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Evaluation of ABA data included net neutralization potential (NNP), which is the
difference between NP and AP. A negative NNP smaller than -20 indicates a
potential to generate acid drainage whereas an NNP greater than 20 is considered to
represent an ability to neutralize acid generated by the mining material. NNP values

between -20 and +20 are generally considered to have an uncertain ARD potential.

Consideration was also given to paste pH and sulphide sulphur content. Price (1997)
suggests that sulphide sulphur content of < 0.3 wt% and a paste pH > 5.5 may be
classified as non-acid generating except where the rock matrix consists of base poor
minerals (e.g. quartz), or where the sulphide minerals contain metals that may leach

under weakly acidic to alkaline conditions.

The net potential ratio (NPR) is the ratio of NP to AP. The NPR results were
compared to Guidelines and Recommended Methods for the Prediction of Metal
Leaching and Acid Rock Drainage at Minesites in British Columbia (Price, 1997).
NPR < 1 has been classified as ‘likely acid generating’ and as ‘possibly acid

generating (uncertain)’ for > 1 and < than 2.

Short term leach test results were also compared to Turkish Water Pollution Control
Regulation Quality Criteria for Inland Water Resources, 2004. Criteria are divided into

four classes, including:

Class I: high surface water quality including potable via disinfection,
recreational use, stock breeding and agriculture;

Class II: less polluted surface water including potable water via advanced
treatment, recreational use, fish farming except for trout farming, irrigation
water, and all uses outside of Class I;

Class IlI: polluted surface water that can be used for industrial purposes after
advanced treatment, except for industries such as food and textile that require
high quality water;

Class IV: high polluted surface water that are lower in quality than Class llI
parameters and can be used as higher quality water after improvements and

treatments.
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Tag Site

ABA analysis results are presented in Table 3. Red and green colors represent
potential acid generation (PAG) and non-PAG, respectively. Yellow color stands for
uncertainty. Table 4 shows the elevated concentrations of leachate resulting in poor
water quality. For example, sample #516 is Class | when sulphate concentration is
not considered.

Table 3. ABA Analysis-Ta¢ Site

Sample ID Paste | S(S-2) AP NP Net Fizz Test NPO
pH %

501 7.72 54.1 20.5
502 9.35 13.4 14.4
503 8.20 36.3 9.9
504 8.99 61.9 154
505 8.86 98.8 20.2
506 9.31 78.8 22.5
507 6.68 52.2 1.7
508 8.52 105.6 14.8

41.9 3.9

78.4 16.5

1.3 -1.3
512 104.7 194
513 7.26 73.4 23.9
514 8.40 74.1 10.4
515 8.20 55.6 26.5
516 8.03 52.5 18.5
517 8.01 113.4 17.7
518 8.49 61.3 19.7
519 7.03 124.4 104
520 8.75 61.9 18.2

Note:

AP = Acid potential in tonnes CaCO3 equivalent per 1000 tonnes of material. AP is determined from the
calculated sulphide sulphur content: S(T) - S(SO4).

NP = Neutralization potential in tonnes CaCO3 equivalent per 1000 tonnes of material.
NET NP = NP - AP

Carbonate NP is calculated from TIC originating from carbonate minerals and is expressed in kg CaCO3/tonne.

NPR = NP/ AP
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Table 4 Elevated Concentrations of Leachate Resultin g in Poor Water Quality at Ta¢ Site

1"#$ $%&

Corak Site

ABA analysis results are presented in Table 5. Red and green colours represent
potential acid generation (PAG) and non-PAG, respectively. Yellow colour stands for
uncertainty. Table 6 shows the elevated concentrations of leachate resulting in poor

water quality.
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Table 5 ABA Analysis-Corak Site

Sample ID | Paste S(S-2) AP NP Net Fizz Test NPR
pH % NP
521 6.80 100.6 | 93.9 6.7 | Moderate
522 7.67 149.7 | 87.3
523 5.66 0.9 13.0 12.1 None 14.44
524 8.00 16.9 | 161.2 | 1443 | Moderate | 9.54
525 6.31 105.6 | 16.0
526 7.38 130.0 | 79.6
527 7.80 413 | 951
528 7.24 139.4 | 39.4
529 7.47 110.9 | 77.4
530 272 | 459
4.1 26.9
165.0 17.0 None

34 | 308 | 274 | None | 906 |
534 1244 | 818
535 5.87 03 | 231
536 6.86 108.8 | 20.8
537 7.32 28.8 45.4
538 7.78 79.7 60.1
539 6.19 162.2 | 22.3
540 7.20 118.4 | 54.4
Note:

AP = Acid potential in tonnes CaCO3 equivalent per 1000 tonnes of material. AP is determined from the
calculated sulphide sulphur content: S(T) - S(SO4).

NP = Neutralization potential in tonnes CaCO3 equivalent per 1000 tonnes of material.
NET NP = NP - AP

Carbonate NP is calculated from TIC originating from carbonate minerals and is expressed in kg CaCO3/tonne.
NPR = NP / AP
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Table 6 Elevated Concentrations of Leachate Resultin g in Poor Water Quality at Corak Site

Assessment of Static Testing Results of Tac and Cor  ak Properties

The sampling for static testing included the whole material in long intervals (137.4 m
for sample #508) rather than composing the rock units with similar geological and
mineralogical compaosition. Thus, it is not possible to classify rock units as PAG or

non-PAG for both properties on a lithology basis.
Acidic paste pH was measured at samples #509 and #511 at Tac Site, #531 and

#533 at Corak Site. Short term leach results also show that samples of #509, #511

and #533 have acidic pH. It is also observed that, sulphate concentrations are
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elevated at Corak Site indicating that sulphur is present as sulphate sulphur, thus
samples have been oxidized. This is particularly observed at surface grab samples
which have been exposed to atmospheric conditions for a long time. High
concentrations of Al, Cu, Cd, Co and Mn result in poor water quality at both

properties. Kinetic tests have been applied on samples highlighted in yellow colour.

Assessment of Kinetic Testing Results at Ta¢ and Co  rak Properties

As part of the geochemical testing program, the samples for kinetic testing should be
selected on the basis of static test results which highlight the geochemical
characteristics that have the potential to affect the quality of water in the receiving
environment, including acid rock drainage (ARD) potential, total sulphur content (as
the principal source of acidity upon weathering), and the leaching potential of metals
identified from the static test program (i.e. arsenic, copper, lead and zinc). From the
dates of analyses reported, it is understood that kinetic testing on samples has

started concurrently with static testing.

The long term leach results of kinetic testing show that, acidity is only observed at
samples #509 at Tac Site and #523 at Corak Site. Low leachate alkalinity measured
at these samples indicates that there is little buffering capacity in the cell material to
neutralize the acidity generated. Base metal (i.e. Cu, Zn) concentrations are relatively
elevated at #509. The sulphate concentrations relatively elevated at Corak samples
at neutral pH conditions suggest that sulphate release likely result from previously
oxidized material. Particle surfaces, including cracks and fissures, may contain water
soluble oxidation products such as sulphates and/or hydroxy sulphates. These
compounds may dissolve as the kinetic test proceeds and will be recorded as
sulphate ions generated by the sample. While the sulphate is the product of ARD, it
may be not the product of sulphide oxidation during the kinetic test itself since it may

have accumulated over a period of many years.

For the considerations about mine waste characterization, it is essential to
differentiate the potential of each key lithology generating acid and their capacity to

produce metal leachate under acidic conditions.
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It is suggested that a detailed review of the ARD p  otential is made following an
appropriate sample selection for static testing. Af ter the identification of ARD
properties of individual lithologic units that repr esents the waste rock and the
ore body, itis recommended that the kinetic tests are continued for a period of
at least 30 weeks to allow ample time for the previ  ously oxidized material to

generate acids.

5.9 Water Quality

Summary of Previous Studies

In the scope of phase | and phase Il baseline studies, the following points were

sampled for water quality analysis:

Creeks draining the project sites,
Coruh River at the upstream and downstream of Ta¢ and Corak properties,

The groundwater monitoring wells drilled on alluvium in the Coruh Valley.

Table 7 summarizes the sampling periods. Monitoring wells drilled at Ta¢g and Corak
properties were labeled as TW and CW, respectively. They were sampled in the

scope of phase Il sampling program five times from Dec 2007 to Dec 2008.

Coruh River samples were named as Tac-R1 and Tac-R2 at Ta¢ Site, CR-1 and CR-
2 at Corak Site.

In Dec 2006 sampling, some analysis could not be performed for TP-8X and TAC-R2

as they were damaged during shipment.

The dry periods were labeled as blue in Table 7. Figure 7 and Figure 8 show

monitoring locations.
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Table 7 Sampling Periods

0
‘0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0
‘0 ‘0
0 ‘0 0
0 0 ‘0 0 ‘0
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Figure 7 Corak Site Water Quality Monitoring Locatio

ns
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Figure 8 Tag Sites Water Quality Monitoring Location

S
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Assessment of Water Sampling Procedure and Paramete  rs Analyzed

It is understood that for dissolved metal analyses, the water samples were filtered on
site by a filter paper and it was replaced with a fresh one when they got clogged. In
order to prevent cross-contamination among water samples, filtering equipment
should be replaced at every sampling station. It is also very important to know the
filter size of the filter paper or other equipment in the assessment of dissolved metal

results with total metals.
It is also very important to measure some water quality parameters on site;

to represent the site conditions effectively,
to measure parameters which are time (dissolved oxygen, ORP) and
temperature dependent (pH) that can be altered during the transportation to

laboratory.

In general, temperature, pH, electrical conductivity, oxidation-reduction potential, flow
rate and chlorine are the parameters that should be measured on site. It is
understood that only electrical conductivity and temperature values were measured
on site.

It was also indicated in the final report that, the free chlorine results are much higher
than regulation upper limits. Most of the internationally accredited laboratories do not
accept to measure and report chlorine in the analyses results since it should be

measured on site immediately after sampling.

Another point of concern in the final report is the high sulphur concentrations in the
analyses results. Sulphur results were excluded prior to water quality classification.
The laboratories usually measure organic and inorganic sulphur together and report
as a total sulphur. However, the water quality regulation limits are only valid for
inorganic sulphur. The sulphur concentration measured 1400 times higher than Class
| regulation limit at TP-5 sampling station is likely to be the sum of organic and

inorganic sulphur.
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The laboratory analyses results should be checked for QA/QC with field duplicates,
blank samples and ionic balance calculations. A total of 29 field duplicates were sent
to laboratory in the past 9 rounds of sampling. The analyses results of duplicates are
consistent with the original samples, indicating a high precision of laboratory results.
Since samples were not analyzed for carbonate and bicarbonate, ionic balance
calculations could not be performed. It is also not possible to prepare piper diagrams
which can present hydrochemical facies to identify the origin and source rocks. It is
strongly recommended to analyze carbonate and bicarbonate parameters in the

future sampling programs.

TDS (total dissolved solids) is the sum of dissolved anions and cations in water. It
was indicated in the report that it was measured on site with a field instrument. These
instruments are usually designed to measure electrical conductivity and can give an
estimated result for salinity and TDS, but definitely not measure TDS directly. Thus
these values of TDS should not be compared with water quality regulation limits.

They should be reported as field measured parameter values.

Cyanide is a critical issue in terms of environmental and public concerns in every
stage of gold mining. If cyanide leaching would be selected as mineral processing
type, the analyses of WAD cyanide and free cyanide should be included in the future
sampling program. Presenting the background concentration of cyanide prior to

mining operations will prevent possible future public and legal concerns.

Groundwater Quality

Phase | and phase Il baseline studies cover only the groundwater monitoring wells
drilled in alluvium in the Coruh Valley at Ta¢ and Corak project sites for the
groundwater quality assessment. Village water sources should be sampled regularly
in order to monitor future effects of planned mining activities. The samples were
analyzed for parameters listed on Table 2 in the final report prepared by Dama
Engineering. The analyses results were then compared with Turkish Water Pollution
Control Regulation for Inland Water Resources and the results were listed in the

Appendix of the final report.
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Turkish Water Pollution Control Regulation Quality Criteria for Inland Water

Resources, 1998. Criteria are divided into four classes, including:

Class I: high surface water quality including potable via disinfection,
recreational use, stock breeding and agriculture;

Class II: less polluted surface water including potable water via advanced
treatment, recreational use, fish farming except for trout farming, irrigation
water, and all uses outside of Class I;

Class lll: polluted surface water that can be used for industrial purposes after
advanced treatment, except for industries such as food and textile that require
high quality water;

Class 1V: high polluted surface water that are lower in quality than Class Il
parameters and can be used as higher quality water after improvements and

treatments.

In case of surface water all 4 classes are applied to the general set of parameters
whereas for groundwater only the first 3 classes (Class Il and IV combined) are

considered. Quality classes for groundwater are as below:

Groundwater Class I: High quality
Groundwater Class II: Medium quality

Groundwater Class lll: Low quality

The groundwater quality should be re-classified accordingly. For example, TW-3

should be class Il type groundwater in all of the sampling rounds.

Surface Water Quality

A total of 27 surface water points were sampled for analyses of water quality
parameters in the scope of phase | and phase Il baseline studies. Coordinates of
monitoring points are presented in Table 1 in the final report. In the baseline studies
no information was presented on the selection of a sampling point and the criteria for
selection, it was difficult to assess the collected data. Table 8 shows the sampling
points of which are identified by Golder as surface water when plotted on a 1/25000
scale topographical map. For example, TP-9, which was sampled as natural seep

water (groundwater) previously, is listed under surface water monitoring points.
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Table 8 Surface Water Sampling Points

Station ID Surface Water Sampled Site
TP-6 Ahet Creek Tac
TP-3 Gungdrmez Creek upstream Tacg
TP-12 Gungodrmez Creek downstream Tacg
CP-1 Zembelek Creek downstream Corak
CWw-1 East of Zembelek Creek Corak
CP-4 East of CW-1 Corak
CP-7 Ta | yol Creek upstream Corak
CP-6 East of CP-7 Corak
TP-11 Downstream of Cevreli & Okiizda creeks conjuction Cevreli
Tac-R1 Coruh River upstream Tag
Tac-R2 Coruh River downstream Tac
CR-1 Coruh River upstream Corak
CR-2 Coruh River downstream Corak

In order to identify background concentrations of natural pollutants and to determine
elevated concentrations related with mineralization, the comparison of water quality
at upstream with downstream is a great concern. Water quality analyses results of
Glng6érmez Creek and Coruh River can be assessed in this manner. Such an
assessment however can not be made for the other water resources due to lack of

upstream sampling points.

Based on analytical testing of surface water sampling and analysis results, it is seen
that all surface water samples obtained from the areas considered for future mining
activities are of “Quality Ill to IV” water and water samples taken from Coruh River
are of 1st class quality according to Turkish Water Quality Criteria for Inland Water
Resources. The alluvial aquifer water quality is Class Il (Low quality) groundwater in

general due to presence of elevated sulphate values and metals.

An evaluation of surface water sampling points shou Id be made after an
intensive field and office work to select represent ative points to be used for
sampling in the future. Using these points, surface water quality sampling

should continue for a period of one year (quarterly ) during EIA.

The groundwater quality of volcanics should be asse ssed with the help of

newly developed monitoring wells as suggested in th e hydrogeology section.
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Water quality samples should also be collected from springs and seeps in the

project area.

The drinking water quality used by the settlements should be analyzed and
classified according to the Drinking Water Limits o f the Ministry of Health
(2005).

5.10 Flora Fauna

A biodiversity study for the project sites were conducted by the Department of

Forestry Engineering of the Kafkas University researchers.

Evaluation of Flora Studies

In this desk-based study by biologist Ha im Altnézli (Hacettepe University),
conservation measures against potential adverse impacts of mining activities are
proposed for the endemic and non-endemic plant species and recommendations are
made for future studies, based on the inventory prepared in 2007 by Assistant

Professor Ozgiir Emina ao lu from Kafkas University (Artvin, Turkey).

A total of 459 plant taxa belonging to 85 families were identified in the baseline study.
Out of these, 8 species were identified as regional endemic and 25 as widespread
endemic. Three vegetation types were identified in the project area using the Braun-
Blanquet method; xerophytes shrubs, rocky areas and forest areas. It is reported in
the baseline study that field visits were carried out in the vegetation period in 2006-
2007, however, no further details are provided on the exact dates and number of site
visits, duration of each site visit, area covered in each visit, ratio of sampled area to

the total area, members of the field team and their knowledge of the area, etc.

The threat categories that are used to classify the flora species in the Turkish Red
Data Book of Plants (TRDB) are based on IUCN (International Union for
Conservation of Nature and Natural Resources) criteria. The acronyms of these

categories are as follows:
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CR: Critically Endangered
EN: Endangered

VU: Vulnerable

LR: Lower Risk

Below is a summary of the species of concern identified in the baseline study and

their associated threat categories:

According to the baseline study in 2007, one endemic species, Lathyrus woronowii

Bornm, of CR category in the TRDB was identified in the study area.

The species Morina persica L was identified as an endemic species in the 2007
baseline study, however, according to available literature data the taxon var.
decussatifolia S. Erik & N. Demirku of this species is endemic. Therefore, the taxon
of this species should be determined. Conservation measures are proposed
assuming the worst case; i.e. the species in question is the endemic taxon var.
decussatifolia S. Erik & N. Demirku . In the baseline study, one other endemic

species of EN category was identified as Campanula troegerae Damboldit.

The non-endemic species Polycnemum verrucosum Lang identified in the 2007
baseline study is of VU category in the TRDB. In addition, seven endemic species of
VU category were identified: Acer divergens Pax var. divergens, Sempervivum
staintonii Muirhead, Bupleurum brachiatum C. Koch ex Boiss., Centaurea pecho
Albow, Centaurea hedgei Wagenitz, Linaria genistifoli (L.) Miller subsp. artvinensis

Davis and Iris taochia Woronow ex Gross.

In the 2007 baseline study report, no threat category was mentioned for the endemic
species Saponaria picta Boiss. After literature review, it was found that this species is
classified as LR in the TRDB. Other than this species, a total of twenty-three endemic
species belonging to the LR category were identified in the 2007 baseline study.
These are Alyssum artvinense Busch, Chesneya elegans Fomin, Paracaryum
artvinense R. Mill, Cerastium armmeniacum Gren., Gysophila simulatrix Bornm. &
Woron, Silene armena Boiss. var. armena, Alcea calverti (Boiss.) Boiss.,
Haplophyllum armenum Spach, Genista aucheri Boiss., Onobrychis armena Boiss. &
Huet, Heracleum platytaenium Boiss., Peucedanum palimbioides Boiss.,

Helichrysum arenarium (L.) Moench subsp. aucheri (Boiss.) Davis & Kupicha,
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Tanacetum mucroniferum Hub.-Mor. & Grierson, Achillea schischkinii Sosn.,
Taraxacum turcicum Van Soest, Campanula betulifolia C. Koch, Convolvulus
pseudoscammonia C. Koch, Onosma isauricum Boiss. & Heldr., Phlomis armeniaca
Willd., Galium fissurense Ehrend. & Schénb.-Tem., Iris galatica Siehe, Saponaria

picta Boiss. and Verbascum natolicum (Fisch. & Mey.) Hub.-Mor.

Two non-endemic species of international concern, the CITES-listed Anacamptis
pyramidalis (L.) L.C.M. Richard and the CITES- and Bern-listed Orchis punctulata

Steven ex Lindley, were identified in the 2007 baseline study.

Conservation Measures

Conservation measures are proposed, if any deemed necessary depending on the
threat category and the distribution of the species in the region and/or in Turkey, for
the endemic and non-endemic species with and without international concern. Table
9 outlines the proposed conservation measures and Table 10 lists the applicable

measures for each taxon.

Table 9 Proposed Conservation Measures

Proposed Description

measure

In-situ Tree species that cannot be successfully transferred to another location should
protection be conserved in-situ. The areas where the species is present should be encircled

with warning signs and soft barriers so as to protect them from the operating
heavy construction and mining equipment.

Collect seeds Seeds that have matured (time of seed maturation differs for each species)
and sow should be collected, dried in the shade and preserved in cloth sacks. A portion of
the collected seeds should be sent to the Seed and Genetics Conservation
Institute in zmir (Tohum ve Gen Kaynaklar Ara trma Enstitiisi, Menemen,
zmir). The rest of the seeds should be conserved at room temperature and
should be sown in the fall (late October or early November) at suitable habitats
(different for each species) and in disturbed areas available for rehabilitation.
After the seeds are sown, they should be watered (with 100-200 ml water). The
coordinates of the sowing locations should be recorded to monitor the
progress/success in the following vegetation period and necessary action should
be taken to ensure the success of revegetation.

Reuse stripped | The topsoil where the populations of the species are encountered in the project
topsoil area should be stripped, stored appropriately and used for later landscape works.
Thus, the seeds already present in the stripped topsoil will vegetate where the
soil is transferred, which will allow for the species to continue its populations in
the project area.

Transfer Some species are suitable for transferring to a location that will not be disturbed
by project activities. (Optimum time of transfer differs for each species.)
None No specific conservation measure is necessary.
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Table 10 Summary List of Proposed Conservation Measur

es for the Plant Species of Concern*

Endemism CITES

Regio (Wide- |TRDB |IUCN |Bern |App

nal spread 2001 |Anx1 [1,2,3 |Proposed measure
Lathyrus woronowii Bornm. End. CR Collect seeds and sow
Morina persica L EN Collect seeds and sow
Campanula troegerae Dambolt End. EN Collect seeds and sow
Polycnemum verrucosum Lang VU Collect seeds and sow
Acer divergens Pax var. divergens End. VU In-situ protection
Sempervivum staintonii Muirhead End. VU Collect seeds and sow
Bupleurum brachiatum C.Koch ex Boiss. End. (VU Collect seeds and sow
Centaurea pecho Albow End. VU Collect seeds and sow
Centaurea hedgei Wagenitz. End. VU Collect seeds and sow
Linaria genistifolia (L) Miller subsp. End. VU
artvinensis Davis Collect seeds and sow
Iris taochia Woronow ex Grossh. End. |VU Collect seeds and sow,

Transfer
Alyssum artvinense Busch End. LR(cd) Collect seeds and sow
Paracaryum artvinense R. Mill End LR(cd) Collect seeds and sow
Heracleum platytaenium Boiss. End. LR(lc) Reuse stripped topsoil
Peucedanum palimbioides Boiss. End. [LR(lc) Reuse stripped topsoil
Helichrysum arenarium (L) Moench End. LR(Ic)
subsp. aucheri (Boiss.) Davis & Kupicha Reuse stripped topsoil
Tanacetum mucronifererum Hub.-Mor. et End. LR(Ic)
Grierson Reuse stripped topsoil
Achillea schisckinii Sossn. End. LR(Ic) Reuse stripped topsoil
Taraxacum turcicum van Soest End. LR(Ic) Reuse stripped topsoil
Onosma isauricum Boiss. & Heldr. End LR(Ic) Reuse stripped topsoil
Cerastium armeniacum Gren. End. [LR(lc) None
Gypsophila simulatrix Bornm. et Woron. End. [LR(lc) None
Saponaria picta End None
Silene armena Boiss. var. armena End. [LR(lc) None
Alcea calvertii (Boiss.) Boiss. End. LR(lc) None
Haplophyllum armenum Spach. End. LR(Ic) None
Chesneya elegans Fomin End. |LR(cd) None
Genista aucheri Boiss. End. LR(lc) None
Onobrychis armena Boiss. et Huet End. [LR(lc) None
Campanula betulifolia C. Koch End. [LR(lc) None
Convolvulus pseudoscammonia C. Koch End LR(lc) None
Verbascum natolicum (Fisch. & Mey.) End. LR(nt)
Hub.-Mor. None
Phlomis armeniaca Willd. End. LR(lc) None
Galium fissurense Ehrend. et Schonb. End. LR(Ic)
Tem. None
Iris galatica Siehe End. [LR(lc) None
Anacamptis pyramidalis (L) L.C.M. - - - - X Collect seeds and sow,
Richard Transfer
Orchis punctulata Steven ex Lindley - - - - X X Collect seeds and sow,
Transfer

* Endemism and TRDB, IUCN, Bern and CITES standings as given in the 2007 baseline study
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Lathyrus woronowii Bornm.

This species is an annual plant species that is observed in Artvin only. It inhabits
layered brush-wood. It is classified as CR in the Turkish Red Data Book of Plants

(TRDB). Flowering occurs in May. Seed maturation occurs in June.

Proposed conservation method: Seeds that have matured (in June) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of
revegetation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Morina persica L. var. decussatifolia S. Erik & N. Demirku

This is a perennial species that is observed Ardahan. It inhabits the fracture
structures of gravelly rich steps. According to "Flora of Turkey and East Aegean
Islands" populations are observed at 1600-2200 m elevations. It is classified as EN in

the TRDB. Flowering occurs in August. Seed maturation occurs in September.

Proposed conservation method: Seeds that have matured (in September) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of
revegetation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Campanula troegerae Damboldt

This is a perennial species that is observed in Amasya, Ankara, Artvin, Erzincan,
Kars, Kastamonu, Kahramanmara , Trabzon and Van. It inhabits rocky scarps and
its populations are observed at 610 m elevation. It is classified as EN in the TRDB.

Flowering occurs in June. Seed maturation occurs in July.
Proposed conservation method: Seeds that have matured (in July) should be

collected and sown in the fall (late October or early November) at suitable habitats

and in disturbed areas available for rehabilitation. The coordinates of the sowing
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locations should be recorded to monitor the progress/success of
revegetation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Polychemum verrucosum Lang

This is a perennial species that is observed in i li and Yakac k Mountain, stanbul. It
inhabits agricultural areas. It is classified as VU in the TRDB. Flowering occurs in

June-July. Seed maturation occurs in August.

Proposed conservation method: Seeds that have matured (in August) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of revegetation. The
observation of this species in the project area is quite uncommon considering the fact
that it has only been reported, to date, from stanbul. Without measures, populations
of this species of rather limited distribution would be harmed, which in turn might

pose a risk for the project.

Acer divergens Pax var. divergens

This is a tree species observed in Artvin and Erzurum. It is classified as VU in the
TRDB. According to the baseline study, it is one of the dominant species of the

xerophyte shrub vegetation in the project area.

Proposed conservation method: Since this is a tree species, it would be formidable
for the plant to adapt to a new habitat. Therefore the population of this species
should be conserved in-situ, where encountered within the project area. The areas
where the species is present should be encircled with warning signs and soft barriers
S0 as to protect them from the operating heavy construction and mining equipment.
Since this species has high relative abundance in the project area, project footprint
should be kept as small as possible to minimize impact on this species. Without
measures, populations of this species of relatively limited distribution would be

harmed, which in turn might pose a risk for the project.
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Sempervivum staintonii Muirhead

This is a perennial species that is observed in Artvin only. It inhabits the fracture
structures of granite rock masses. According to "Flora of Turkey and East Aegean
Islands" populations are observed at 1800 m elevation. It is classified as VU in the

TRDB. Flowering occurs in July. Seed maturation occurs in August.

Proposed conservation method: Seeds that have matured (in August) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of
revegetation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Bupleurum brachiatum C. Koch ex Boiss.

This species is an annual plant observed in Artvin and Erzurum. It inhabits steppe
areas. It is classified as VU in the TRDB. Flowering occurs in June-July. Seed

maturation occurs in August.

Proposed conservation method: Seeds that have matured (in August) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. Without measures, populations of
this species of relatively limited distribution would be harmed, which in turn might

pose a risk for the project.

Centaurea pecho Albow

This is a perennial species and is observed only in Artvin. It inhabits rocky areas. It is
classified as VU in the TRDB. Flowering occurs in May-July. Seed maturation occurs

in August.

Proposed conservation method: Since the species inhabits rocky areas, stripping of
seed-containing topsoil for further use is not applicable. Seeds that have matured (in
August) should be collected and sown in the fall (late October or early November) at

suitable habitats and in disturbed areas available for rehabilitation. Without
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measures, populations of this species of relatively limited distribution would be

harmed, which in turn might pose a risk for the project.

Centaurea hedgei Wagenitz

This is a perennial species that is observed in Artvin, Erzurum and Kars. It inhabits
clayey hills and gravelly lands. According to "Flora of Turkey and East Aegean
Islands" population are observed at 200-800 m elevation. It is classified as VU in the

TRDB. Flowering occurs in June-July. Seed maturation occurs in July-August.

Proposed conservation method: Seeds that have matured (in July-August) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. Without measures, populations of
this species of relatively limited distribution would be harmed, which in turn might

pose a risk for the project.

Linaria genistifolia (L.) Miller subsp. artvinensis Davis

This species is a perennial plant that is observed in Artvin only. It inhabits rocky
areas. It is classified as VU in the TRDB. Flowering occurs in May-August. Seed

maturation occurs in June-September.

Proposed conservation method: Since the species inhabits rocky areas, stripping of
seed-containing topsoil for further use is not applicable. Seeds that have matured (in
June-September) should be collected and sown in the fall (late October or early
November) at suitable habitats and in disturbed areas available for
rehabilitation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Iris taochia Woronow ex Gross.

This species is a perennial plant with rhizomes. It is observed in Erzurum only. It is
classified as VU in the TRDB. It inhabits non-calcareous hillsides at 1600-2000 m

elevation. Flowering occurs in May-June. Seed maturation occurs in July-August.

Proposed conservation method: Since the species inhabits rocky areas, stripping of

seed containing topsoil for further use is not applicable. Seeds that have matured (in
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June-September) should be collected and sown in the fall (late October or early
November) at suitable habitats and in disturbed areas available for rehabilitation. In
addition, since it has rhizomes, this species can be transferred to a location that will
not be disturbed by project activities. The optimum time for transfer is in June.
Without measures, populations of this species of relatively limited distribution would

be harmed, which in turn might pose a risk for the project.

Alyssum artvinense Busch

This is a perennial plant observed in Artvin and Erzurum. It inhabits rocky slopes of
volcanic origin. According to "Flora of Turkey and East Aegean Islands" populations
are observed at 700-1200 m elevation. It is classified as LR in the TRDB. Flowering

occurs in May-June. Seed maturation occurs in July.

Proposed conservation method: Although classified in the lower risk (LR) category,
the fact that this species is observed only in Artvin necessitates the determination of
the locations where its populations are observed. Since the species inhabits rocky
areas, stripping of seed containing topsoil for further use may not be applicable.
Seeds that have matured (in July) should be collected and sown in the fall (late
October or early November) at suitable habitats and in disturbed areas available for
rehabilitation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Paracaryum artvinense R. Mill

This is a biennial plant that is observed only in Artvin. It inhabits eroded schist rocks.
According to "Flora of Turkey and East Aegean Islands" populations are observed at
1100 m elevation. It is classified as LR in the TRDB. Flowering occurs in May-June.

Seed maturation occurs in July.

Proposed conservation method: Although classified in the lower risk (LR) category,
the fact that this species is observed only in Artvin necessitates the determination of
the locations where its populations are observed. Since the species inhabits rocky
areas, stripping of seed containing topsoil for further use may not be applicable.
Seeds that have matured (in July) should be collected and sown in the fall (late

October or early November) at suitable habitats and in disturbed areas available for
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rehabilitation. Without measures, populations of this species of relatively limited

distribution would be harmed, which in turn might pose a risk for the project.

Heracleum platytaenium Boiss.

This species is an annual plant observed in Ankara, Amasya, Bal kesir, Bursa,
Giresun, zmir, Kastamonu, Konya, Kitahya, Manisa, Rize, Trabzon and Zonguldak.
It inhabits mixed forests at 0-1500 m, rocky slopes and riversides. It is classified as
LR in the TRDB. Flowering occurs in May-July. Seed maturation occurs in June-

August.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsail
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Peucedanum palimbioides Boiss.

This species is a perennial plant observed in Amasya, Ankara, Artvin, Cankr,
Erzurum, GUmud hane, Kastamonu, Kayseri, Kahramanmara and Nev ehir. It
inhabits dry eroded slopes and alongside agricultural lands. It is classified as LR in
the TRDB. Flowering occurs in July-August. Seed maturation occurs in August-

September.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsoll
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Helichrysum arenarium (L.) Moench subsp. aucheri (Boiss.) Davis & Kupicha

This species is a perennial plant observed in A r, Ankara, Bitlis, Cank r, Erzincan,
Erzurum, Kars, Kastamonu, Kayseri, Kr ehir, Konya, Malatya, Kahramanmara ,

Nev ehir, Sinop, Sivas and Van. It inhabits dry calcareous or sandy soils at 250-3200
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m, steppe areas and roadsides. It is classified as LR in the TRDB. Flowering occurs

in May-August. Seed maturation occurs in June-September.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsoll
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Tanacetum mucroniferum Hub.-Mor. & Grierson

This species is a perennial plant observed in A r, Erzincan, Mu and Tunceli. It
inhabits riversides at 1830-1900 m, limestone slopes and granitic slopes. It is
classified as LR in the TRDB. Flowering occurs in July-August. Seed maturation

occurs in September.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsail
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Achillea schischkinii Sosn.

This species is a perennial plant observed in Artvin, Erzincan, Erzurum, Gimu hane,
Malatya, Mu , Sivas, Tunceli and Bayburt. It inhabits steppes at 700-2200 m, rocky
slopes and agricultural lands left for fallow. It is classified as LR in the TRDB.

Flowering occurs in May-July. Seed maturation occurs in July-August.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsail
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.
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Taraxacum turcicum Van Soest

This species is a perennial plant observed in Artvin, Bursa, Isparta and stanbul. It
inhabits moist meadows and alongside water bodies. It is classified as LR in the
TRDB. Flowering occurs in April-September. Seed maturation occurs in May-

September.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsoll
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Onosma isauricum Boiss. & Heldr.

This species is a perennial plant observed in A r, Amasya, Ankara, Antalya, Bolu,
Corum, Erzurum, Eski ehir, Isparta, Konya, Kitahya, Nev ehir, Sivas and Karaman.
It inhabits rocky slopes at 300-3000 m, screes, forest areas. It is classified as LR in
the TRDB. Flowering occurs in May-September. Seed maturation occurs in July-
October.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. The topsoll
where they are encountered in the project area should be stripped and used for later
landscape works. No further measures are necessary to protect the populations of

this species.

Cerastium armmeniacum Gren.

This is an annual plant observed in Artvin, Erzurum and Gumi hane. It inhabits
rocky areas. It is classified as LR in the TRDB. Flowering occurs in May. Seed

maturation occurs in June.
Proposed conservation method: This species is observed at many localities and has

widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.
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Gysophila simulatrix Bornm. & Woron

This species is a perennial plant observed in Artvin, Erzurum and Kars. It inhabits
limestone rocky areas and slopes at 500-1100 m. It is classified as LR in the TRDB.

Flowering occurs in June-July. Seed maturation occurs in August.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Saponaria picta Boiss.

This is an annual plant observed in Artvin, Gimi hane and Bayburt. It inhabits rocky
areas at 1300-1700 m. It is classified as LR in the TRDB. Flowering occurs in May-

August. Seed maturation occurs in June-September.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Silene armena Boiss. var. armena

This species is a perennial plant observed in Antalya, Erzurum, GuUmi hane,
Kayseri, Kahramanmara , Mu la, Ni de and Bayburt. It inhabits rocky areas at 800-
2000 m and steppe areas. It is classified as LR in the TRDB. Flowering occurs in

June-July. Seed maturation occurs in August.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Alcea calverti (Boiss.) Boiss.

This species is a perennial plant observed in Artvin, Elaz , Erzincan, Tunceli and
Erzurum. It inhabits eroded hillsides, slopes and volcanic hills at 600-1500 m. It is
classified as LR in the TRDB. Flowering occurs in June-August. Seed maturation

occurs in July-September.
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Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Haplophyllum armenum Spach

This species is a perennial plant observed in Amasya, Artvin, Erzincan, Gimu hane,
Samsun, Tokat and Yozgat. It inhabits dry rocky areas and shady slopes at 100-
1900 m. 1t is classified as LR in the TRDB. Flowering occurs in May-June. Seed
maturation occurs in June-July.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Chesneya elegans Fomin

This species is a perennial plant observed in Artvin and Erzurum. It inhabits eroded
rocky areas at 650-1650 m. It is classified as LR in the TRDB. Flowering occurs in

June. Seed maturation occurs in July.
Proposed conservation method: This species is observed only in Artvin and Erzurum,
however its populations are not threatened. No measures are necessary to protect

the populations of this species.

Genista aucheri Boiss.

This species is a perennial plant observed in Ankara, Erzurum, Gimu hane, Konya,
Kitahya and Sivas. It inhabits eroded stony slopes at 500-2000 m, steppe areas and
agricultural lands left for fallow. It is classified as LR in the TRDB. Flowering occurs in

June-July. Seed maturation occurs in August.
Proposed conservation method: This species is observed at many localities and has

widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.
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Onobrychis armena Boiss. & Huet

This species is a perennial plant observed in Ankara, Antalya, Artvin, Bursa,
Canakkale, Cankr, Denizli, Erzincan, Erzurum, Eski ehir, zmir, Kocaeli, Konya,
Kahramanmara , Nev ehir, Samsun, Sivas, U ak and Bayburt. It inhabits rocky
areas especially limestone slopes at 100-2000 m, roadsides and underbrush of
maquis and oaks. It is classified as LR in the TRDB. Flowering occurs in May-August.
Seed maturation occurs in June-September.

Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Campanula betulifolia C. Koch

This species is a perennial plant observed in Artvin, Erzurum, Giresun, Gimu hane,
Rize, Sivas, Trabzon and Bayburt. It inhabits volcanic clefts and calcareous cliffs. It is
classified as LR in the TRDB. Flowering occurs in May-September. Seed maturation

occurs in June-October.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Convolvulus pseudoscammonia C. Koch

This species is a perennial plant observed in Artvin, Erzincan, Erzurum, Gimi hane
and Sivas. It inhabits stony slopes at 450-1450 m, serpentine screes and eroded
slopes. 1t is classified as LR in the TRDB. Flowering occurs in June-July. Seed

maturation occurs in August.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Verbascum natolicum (Fisch. & Mey.) Hub.-Mor.

This is a biennial species observed in Artvin, Elaz , Erzurum, Isparta, Kayseri,

Kahramanmara and Sivas. It inhabits at limestone rocky areas and screes 1100-
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1700 m, volcanic hillsides and steppe areas. It is classified as LR in the TRDB.

Flowering occurs in June-July. Seed maturation occurs in July-August.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Phlomis armeniaca Willd.

This species is a perennial plant observed in Adana, Amasya, Antalya, Artvin, Bolu,
Cankr, Erzincan, Erzurum, Eski ehir, zmir, Konya, Kitahya, Mu la, Nev ehir,
Ni de and Sivas. It inhabits pine groves, steppe areas, dry calcareous rocky areas,
agricultural and fallow lands at 800-2350 m. It is classified as LR in the TRDB.

Flowering occurs in June-August. Seed maturation occurs in July-September.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Galium fissurense Ehrend. & Schdnb.-Tem.

This species is a perennial plant observed in Ankara, Amasya, Artvin, Bursa, Corum,
Giresun, Kastamonu, Rize, Sakarya, Samsun and Trabzon. It inhabits rocky areas at
30-2200 m. It is classified as LR in the TRDB. Flowering occurs in May-August. Seed

maturation occurs in June-September.
Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Iris galatica Siehe

This species is a perennial plant observed in Amasya, Tokat, Erzurum, Nev ehir,
Kayseri, Konya, Sivas, Karaman and Erzincan. It inhabits rocky areas, steppe areas
and oak and juniper groves at 400-1700 m. It is classified as LR in the TRDB.

Flowering occurs in March-April. Seed maturation occurs in June.
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Proposed conservation method: This species is observed at many localities and has
widespread distribution. Therefore it is not considered to be threatened. No

measures are necessary to protect the populations of this species.

Anacamptis pyramidalis (L.) L.C.M.Richard

This species is a perennial plant observed in Adana, Artvin, Bitlis, Bursa, Canakkale,
Denizli, Eski ehir, Isparta, stanbul, zmir, Kastamonu, Kocaeli, Manisa,
Kahramanmara , Mu la, Samsun, Siirt, Trabzon and Tunceli. It inhabits maquis,
rocky slopes and frigana, meadows and pastures at 0-1750 m. Its populations in the
project area should be protected since this species is afforded conservation under
CITES convention. Flowering occurs in April-June. Seed maturation occurs in July.

Proposed conservation method: Seeds that have matured (in July) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of revegetation. In
addition, its populations should be transferred to similar habitats in locations that will
not be disturbed by project activities. The optimum time for transfer is in April-May.
Without measures, populations of this species would be harmed, which in turn might
pose a risk for the project since there is legal enforcement in accordance with the

international agreements under which this species is afforded protection.

Orchis punctulata Steven ex Lindley

This species is a perennial plant observed in Amasya, Antalya, Artvin, Ayd n, Bingdl,
Bolu, Canakkale, cel, Konya, Samsun, Tokat, Trabzon, Tunceli and Karaman. It
inhabits shrub areas and vicinity of forests at 20-1350 m. Its populations in the
project area should be protected since this species is afforded conservation under
Bern and CITES conventions. Flowering occurs in April-May. Seed maturation occurs

in June.

Proposed conservation method: Seeds that have matured (in June) should be
collected and sown in the fall (late October or early November) at suitable habitats
and in disturbed areas available for rehabilitation. The coordinates of the sowing
locations should be recorded to monitor the progress/success of revegetation. In

addition, its populations should be transferred to similar habitats in locations that will
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not be disturbed by project activities. The optimum time for transfer is in June.
Without measures, populations of this species would be harmed, which in turn might
pose a risk for the project since there is legal enforcement in accordance with the

international agreements under which this species is afforded protection.

The observation of the species Polycnemum verrucosu m Lang (of VU category
in the TRDB) in the project area is quite uncommon since it is reported only
from stanbul and its vicinity in the available literatur e data. It is recommended
that additional site visits are carried out during the vegetation period of this
species to verify/clarify its presence and/or statu s (abundance and

distribution) in the project area.

The species Morina persica L was identified as an e  ndemic species in the 2007
baseline study, however, according to available lit erature data the taxon var.
decussatifolia S. Erik & N. Demirku of this species is endemic. Therefore, it is

recommended that additional site visits are carried out during the vegetation
period of this species to verify its identification in the project area, as well as

its status (abundance and distribution).

It should be noted that Bern and CITES appendices a s well as the IUCN and

TRDB lists are being continuously updated, as more data become available for

a healthier assessment of species threat status and outcome of ongoing
conservation efforts. It is advisable to check for updates and establish the
most current listings of the identified flora speci es in line with impact

assessment studies.

It is advisable that a vegetation map is prepared f or the project area and
vicinity, including access roads and other auxiliar y facilities, to aid in impact
assessment, designing of mitigation measures and pl anning of monitoring
activities. Similarly, it is also advisable that a map is prepared showing the
distribution of the populations of the species of ¢ oncern (endemics, TRDB- and

Bern-listed species) in the impacted area.
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For some of the identified species of concern in-si tu protection, seed collection

for sowing later at suitable habitats and reuse of stripped topsoil in future
landscape and rehabilitation works are proposed as potential mitigation
measures to minimize project impacts. Therefore, it is advisable to plan ahead

for the proposed conservation measures, i.e. well b  efore site preparation
works, to ensure that necessary site arrangements a  re made, especially for in-

situ works, and adequate amounts of seed are collec ted for successful

revegetation.
In summary, it is observed that some endemic flora species of limited
distribution are listed in the existing flora study . Technical implementation of

mitigation measures as well as their high cost may pose a significant obstacle
for the project to proceed forward. Accordingly, Go Ider recommends that a
new flora survey is conducted for EIA studies to ve rify the site specific flora

list covering the mentioned issues above.

Evaluation of Fauna Studies

The baseline fauna report of 2007 contains observations and evaluations for the
terrestrial fauna elements: freshwater fish, amphibians, reptiles, birds and mammals.
In addition, some information is also available on insects, of the invertebrates. An
evaluation of this study by Prof. Dr. Levent Turan (Hacettepe University, Ankara) is

provided below.

Mammals (Mammalia)

The most conspicuous point about mammal species is the number of species
identified. A relatively higher number of mammal species were identified as
compared to the number of other fauna elements. A total of 16 mammal species
were identified in the baseline study, which comprises more than 10% of the overall
number of mammal species recorded in Turkey. Given this relatively high number of
mammal species, it is expected that the area is rich in terms of habitat types. This
expectation is verified since nine different habitat types are identified in the baseline

study. This in turn necessitates the study area to be richer in other fauna elements
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(amphibians, reptiles and birds) as well. However, the fauna lists in the baseline
report do not contain as many species as expected. This might indicate the possibility
that less than optimum conditions were encountered during site visits and

observations.

Other controversial issues are related to the conservation status of the species.

Below is a discussion of these discrepancies and their possible reasons.

The lists used in determining the national and international conservation status of
mammal species, and especially the European Red List (ERL), are older versions.
Both the conservation status of species and the definitions of categories referred to in

the baseline study are different from the current ones.

The reference to CITES lists to determine the conservation status of mammal
species is considered as unnecessary. The CITES lists are related to the regulations
in international trade of wildlife species and cover the flora and fauna species in such

trade.

Similarly, the Central Hunting Commission standings in the list are not the most
current version (2009-2010). For example, the Wild Goat and the Northern Chamois
have two different standings (Annex-1 and Annex-2). However, these two species

have had only Annex-1 standing for the last four seasons.

Another prominent issue is that habitat definitions have been made even for some
species that have been identified from literature data. If the literature study in
question is not specific to the area (which is the case), then habitat definitions should

not be provided.

Birds (Aves)

The number of bird species identified in the baseline study is rather low. Considering
the geographic location of the site and the presence of 9 different habitat types
together, the total number of bird species would be expected to be higher than the 26
identified in the baseline study. Especially, the number of passerines is expected to

be much higher.
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One of the major migration routes of the Paleartic passes through the region. These
migration routes are important for the waterfowl and especially the birds of prey. The
relationship between the project area and this migration route; and also the bird

species that use this route should be studied in more detail.

Being conducted in 2006-2007, the baseline study does not use the update in 2008
of the Red Data Book (RDB) of Turkish Bird Species.

Therefore, the designations as “Resident, Migratory, Rare” for the birds are not
exactly accurate. The current criteria to be used in such evaluations are provided
below:

a) Resident (Y): Species that can be observed regularly throughout the year;

b) Summer Visitor (YZ): Species that visit Turkey in the spring, breed and then
leave in the fall;

c) Winter Visitor (KZ): Species that come to Turkey in the winter from northern
latitudes (with higher number of visitors especially in the exceptionally cold
winters) and return to where they have come from depending on the
temperature;

d) Transit (T): Species that do not stay for long in Turkey, species observed only
as they are passing through;

e) Vagrant (V): Species observed rather sporadically.

CITES lists need not be used in the identification of the conservation status of the
birds. Instead of CITES, the use of European Union Birds Directive or the SPEC
(Species of European Conservation Concern) categories would be more appropriate.
In the baseline report, none of the bird species are marked as IUCN-listed. On the
contrary, most of the identified bird species are actually on the ERL with different
standings. This list is therefore rather misleading. The reason for this is that an older
version of the ERL categories was used for the evaluation of threat status instead of
the most up to date version (in 2001) prepared by the I[UCN. Even if the list of year

2001 was used, some of the threat statuses should not have been left blank.
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It should be noted that the European Red List (ERL) is being continuously updated,
and the current version is that of 2009. The threat statuses, and in some cases even

the names of the species, are different from the older versions.

Similarly, the hunting restriction lists established by the Ministry of Environment and
Forestry, General Directorate of National Parks and Wildlife, Central Hunting
Commission are being continuously updated, and the current version is that of the
2009-2010 season.

Amphibians (Amphibia)

Based on recent molecular studies, the amphibian species Eurasian Marsh Frog

(Rana ridibunda) which has been identified in the project area and vicinity has been

renamed as Pelaphylax ridibundus.

Discrepancies are noted due to the fact that older versions of the threat standing
lists, especially the European Red List (ERL), were used in determining the

conservation status of the identified amphibian species.

For reasons explained above, CITES lists need not be used as a reference in the

identification of the conservation status of the amphibians.

Furthermore, in the list of amphibians, it is noted that none of the amphibian species
are on the Central Hunting Commission annexes. This would be rather misleading.
For amphibians are out of the scope of the Central Hunting Commission’s evaluation

(Annex-1, Annex-2 and Annex-3).
The information given in the column “T.S.” (=Status in Turkey) is from an old study
which is no longer valid and not in use officially. Therefore, references to this work

should be avoided.

Reptiles (Reptilia)

Only three reptile species are reported to be identified in the project area. One of
these three species is the Dice shake (Natrix tessellata) which inhabits water bodies.

In other words, only two terrestrial reptile species were identified in the project area.
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Turkey can be considered rather rich in terms of both number of reptile species and
populations. Many reptile species specific to the region inhabit the Black Sea Region.
Therefore, it is expected that a higher number of reptile species were identified in the

baseline study.

Discrepancies in conservation status are noted due to the fact that older versions of
the threat standing lists were used in determining the conservation status of the

identified reptile species.

As above, CITES lists need not be used as a reference in the identification of the

conservation status of the reptiles.

As for national conservation statuses, the current version of the Central Hunting

Commission lists, that of the 2009-2010 season, should be used.

The information given in the column “T.S.” (=Status in Turkey) is from an old study
which is no longer valid and not in use officially. Therefore, references to this work

should be avoided.

Insects

It is stated in the baseline report that species identification was based on the
determination of species that are likely to inhabit the area. This raises questions
about the extent of direct field observations. In such baseline studies, in general, field
observations are made for the terrestrial fauna elements. Invertebrates, and
especially the insects, are rarely studied unless specifically requested. With an
in-depth study and extensive field observations, a much higher number of

invertebrate species would have been identified.

In the species list, Turkish nhames are not provided for some species although

Turkish names are known to exist.

Moreover, no information is given about the threat statuses.
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Other Issues
- In the beginning of the fauna section of the baseline report it is stated that
“the study area was visited at intervals and the whole area was surveyed to
determine the species inhabiting the area.” However, there is no information
on what year the study was carried out, in what months, at what intervals, and
whether for example the field study was carried out in the spring which is the

most important period and when most of the data can be gathered.

- On page 10 of the baseline report, it is stated that “All species afforded
protection under the Bern Convention are listed in Appendix 1; Strictly
Protected Flora Species. Fauna species are classified under three
categories.” However, in the Bern Convention fauna species are afforded
protection in two categories (Appendices Il and Ill). Appendix IV of the Bern

Convention is about hunting restrictions i.e. prohibited methods.

- On page 42 of the baseline report it is stated that “There is no national red

data book for fauna.” There are two national red data books for birds alone.

- On page 42 (original page number 69) there is a typo: F.R. (Balking

Restriction) should most probably read “Fishing Restriction”.

In summary, it is observed that there exists some g aps and inconsistencies
with respect to the number of mammals as comparedt o the number of other
fauna elements identified in the previous fauna stu dy. Therefore, Golder
recommends that a new fauna survey is conducted for EIA studies to verify

site specific fauna list.

It is advisable that a map showing habitat distribu tion is prepared for the
project area and vicinity, including access roads a nd other auxiliary facilities,
to aid in impact assessment, designing of mitigatio n measures and planning of

monitoring activities.
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5.11 Wetlands

Wetland issue related with Project sites were assessed by the review of Yusufeli
Dam and HEPP EIA, current Regulation on Protection of Wetlands dated 17.05.2005
and No. 25818., Ramsar Convention, site visit observations and interviews with
directorates, namely State Hydraulic Works Regional Directorate, Artvin Environment
and Forestry Directorate and Ministry of Environment and Forestry (MoEF) Wetlands

Directorate.

Definition of Wetland by the Regulation

Article 4 defines the wetlands as “all waters, including the areas of sea water of
which depth does not exceed six meters at low ebb, natural or artificial, temporary or
permanent, stagnant or flowing, fresh or salty, and reedyland, marshyland, wet
grasses and turbaries are defined as wetlands”. The same article defines an artificial
wetland as “water structures such as dams and ponds that are constructed for

supplying drinking, domestic and irrigation water and electrical energy production”.

Definition of buffer zone and related restriction i n the Regulation

Article 4 of the regulation defines buffer zones as “Depending on geographical,
topographical and landuse characteristics of the wetland watershed, these are the
zones reserved to protect the wetland ecosystem and the boundaries of which will
not exceed the watershed divide but will not be smaller than the ecological impact
regions if exists or at least 2500 m wide from the boundary of the wetland region.”
Article 21 of this regulation states that “all kinds of stone and mining quarries using
gallery and wells or blasting, ore processing plants, and storage of mine ores are
forbidden within the buffer zone of the wetland areas”. In case Coruh valley is
defined as wetland, mining activity will not be all owed as the project will

remain within the buffer zone.

Aim of the Regulation
As stated in Article 1, “Aim of the Regulation is, protection and improvement of all the

wetlands, whether internationally important or_not, regarding the implementation

of Ramsar Convention (The Convention on Wetlands of International Importance,
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especially as Waterfowl Habitat), and to determine cooperation and coordination

principles among the related authorities”.

Ramsar Convention Criteria

Ramsar convention’s 9 criteria for identifying wetlands of international importance are
based on representative, rare or unique wetland types, and international importance
for conserving biological diversity. Furthermore, the criteria are also based on
species and ecological communities, waterbirds, fish and other wetland dependant

taxa as follows: *

Criterion 1: A wetland should be considered internationally important if it contains a
representative, rare, or unigue example of a natural or near-natural wetland type
found within the appropriate biogeographic region.

Criterion 2: A wetland should be considered internationally important if it supports
vulnerable, endangered, or critically endangered species or threatened ecological
communities.

Criterion 3: A wetland should be considered internationally important if it supports
populations of plant and/or animal species important for maintaining the biological
diversity of a particular biogeographic region.

Criterion 4: A wetland should be considered internationally important if it supports
plant and/or animal species at a critical stage in their life cycles, or provides refuge
during adverse conditions.

Criterion 5: A wetland should be considered internationally important if it regularly
supports 20,000 or more waterbirds.

Criterion 6: A wetland should be considered internationally important if it regularly
supports 1% of the individuals in a population of one species or subspecies of
waterbird.

Criterion 7: A wetland should be considered internationally important if it supports a
significant proportion of indigenous fish subspecies, species or families, life-history
stages, species interactions and/or populations that are representative of wetland

benefits and/or values and thereby contributes to global biological diversity.

! www.ramsar.org
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Criterion 8: A wetland should be considered internationally important if it is an
important source of food for fishes, spawning ground, nursery and/or migration path
on which fish stocks, either within the wetland or elsewhere, depend.

Criterion 9: A wetland should be considered internationally important if it regularly
supports 1% of the individuals in a population of one species or subspecies of

wetland-dependent non-avian animal species.

Findings in the Yusufeli Dam and HEPP EIA

Yusufeli EIA report supports that the raptors use Coruh valley as a transient
migration corridor and very rarely have a stop over in the valley as follows:
“Coruh Valley is on the migration route of the raptors. Following the breeding season
the north populations of raptors migrate to south due to unfavourable climatic
conditions and associated decrease in food availability. Coruh valley forms one of the
air corridors that these raptors use. In this migration raptors generally use Artvin-
Borcka-Ispir route and fly vertical to the water systems in the valley passing transient
above 1000 elevation. Many migrating reports enter Turkey from Artvin-Borcka route
and reach Erzurum Plateu passing over to the west of Coruh Valley. The migration of
raptors generally takes place in daylight, over high lands and above 1000 m
elevation. The raptors use Coruh valley as a transient migrati  on corridor and

very rarely have a stop over in the valley”.

Internationally Important Wetlands of Turkey

According to the list “Internationally Important Wetlands of Turkey” published by
MoEF ? (see Appendix-1) Coruh Valley is not identified as one of the curre  nt
“Internationally Important Wetlands of Turkey. " It should be noted that this list
includes both Ramsar and Ramsar candidate sites. Current map of important

wetlands of Turkey® is presented in Figure 9.

Interviews with Government Agencies
MoEF Wetlands Directorate was consulted for the wetland status of the Coruh Valley

and the situation of the Project. Mr. Yusuf Ceran (Director) and Mr. Mehmet Goélge,

2 www.milliparklar.gov.tr
3 www.cevreorman.gov.tr/sulak/sulakalan/turwest.jpg
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Environment & Forestry Expert were interviewed. They both verbally stated that
Coruh River and its valley are considered as “wetland” based on Environmental Law,
the aim of the Wetland Regulation, and wetland definition of the regulation. Wetlands
Directorate stated also that a revised/new regulation is going to be published within
3-6 months time and there will be amendments related to permitting of blasting and
mining operations at the buffer zone. Therefore they recommended waiting until the

revised/new Wetland Regulation comes into force before making an application.

Legal advisory of the Ministry of Environment and Forestry was attempted to be
consulted regarding the interpretation of the Regulation. However, Golder’'s request
was rejected on grounds that due to a recently-adopted policy the legal advisory no

longer responded to such inquiries.
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Figure 9. Important Wetlands of Turkey
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Coruh Valley is not on the current list of “Interna tionally Important Wetlands of
Turkey” in other words it is not identified either as a “Ramsar” or “Ramsar
candidate” site. In addition, Coruh Valley is not a t present identified officially

as Wetland as there is not an inventory of wetlands in Turkey.

However, MoEF authorities verbally stated that Coru h Valley might be still
considered as wetland whereas mining operations wou Id be forbidden as the
project site lies within the buffer zone. According to the authorities, there
exists also the possibility that the wetland regula tion is revised shortly (3 to 6
months) and mining operations within the buffer zon e might be conditionally

permitted, if Coruh Valley is designated as wetland

These opinions being verbally stated can only becom e binding, if officially
reiterated during the EIA process. Hence, at presen t there exists a significant

uncertainty regarding the wetland status of the pro ject site.
In summary if:

- the project area is not defined as wetland at EIA s  tage this issue
will not lie any more as an obstacle in the EIA app  roval process.

- the project area is defined as wetland at EIA stage within the
existing regulation’s enforcement, mining operation s will be
forbidden as the project area lies within the buffe r zone defined
in article 4.

- the project area is defined as wetland at EIA stage within the
future regulation’s enforcement, mining operations might be

subject to “permitting” and not prohibited by defau It.

It should be noted that the Project will be subject to the provisions of the future
wetland regulation once it is in force, regardless when the EIA procedure is
started (i.e. within the enforcement of the existin g regulation or of the future

regulation).
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5.12 Forest Areas

Forest areas were determined using the forest maps and information obtained from
interviews with the Yusufeli Forestry Directorate. Forest land types in the project
Sites are T-OT (stony areas- forest land), Z (agricultural land), Ck-Bt (dispersed
coppice). Figure 10 and Figure 11 show forest maps of the Project Sites. It is
recommended to obtain the written opinion of the Ge neral Directorate of

Forestry prior to or during EIA process.
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Figure 10 Forest Map-1
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Figure 11 Forest Map-2
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5.13 Protected Areas

(National Parks, Nature Parks, Nature Monuments, Nature Protection Areas and

Other Sensitive Areas)

Protected areas in close vicinity of the site were determined based on the Artvin
Baseline Environment Reports, maps of Ministry of Environment and Forestry and
interviews with Artvin Provincial Environment and Forestry Directorate. According to
this information, there are one national park and one wildlife protection area
approximately at 7 and 5 km distance from the project area respectively, as shown in

the maps below (Figure 12 and Figure 13)

There are no Nature Parks, Nature Monuments or Nature Protection Areas around

the Project Site.
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Figure 12 Distance of National Park to The Sites
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Figure 13 Distance of Wildlife Protection Areas

95



Tac-Corak Sites
Environmental Due Diligence Report
Project No: 8513150135

5.14 Agriculture Areas

As the Project sites are located in a rather mountainous area, agriculture is very
limited in this region. Rice, fruit and vegetable are the main products where the land

is available at the nearby villages.

According to the Environmental Development Plan, Fo restry Maps and Land
Use Maps nearly all of the Tac and Corak are within the areas designated as
pasture and grass. According to the related regulat ion, an application should
be made in order to change the status of these land s from Agriculture and

Pasture to be used for mining purposes.

5.15 Landuse and Soil Characteristics

Baseline | and Il studies provide no data specific to the landuse in the Project area.

Following table (Table 11) summarize the landuse distribution of Yusufeli District

where the Project Sites are located.

Table 11 Yusufeli Landuse Distribution

Area (ha)
Agriculture (with fallow) 98
Agriculture (without fallow) 6981
Agriculture (with irrigation) 1181
Vineyard (wet) 18
Orchard (not irrigated) -
Orchard (irrigated) 5528
Tree -
Olive 40
Hazelnut -
Grass 87
Pasture 34641
Forest 115707
Brush 24673
Residential areas (dense) 451
Residential areas (less populated) 5
Vacant land 43925
Water surface 26
Total 233361

Source: Baseline Environmental Report
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Baseline landuse and soil data were obtained from the digital maps of Ministry of
Agriculture and Rural Affairs and the present landuse, capability classes and erosion

maps were prepared using this raw data.

Figure 14 to Figure 17 show landuse maps of Project Sites.

Based on the data, landuse status of the Sites are as follows;

Celtik : Brush and forest
VII™, VIII™ capability class

Tag : Pasture, orchard (irrigated), brush
VII™, IV capability class

Cevreli : Orchard (irrigated), brush, pasture, forest
e, 1Iv™ and VI™ capability class

Corak : Pasture, non-irrigated farming (without fallow)

11" and VII™ capability class
At all sites, the soils are brown forest soils and alluvium along Coruh River.
As the Project sites are located on the areas that belong to Forest and
Agriculture Directorates, the necessary permits fro m Ministry of Forestry and

Environment and Agricultural and Rural Affairs shou Id be obtained before

operation.
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Figure 14 Landuse Map
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Figure 15 Landuse Capability Classes
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Figure 16 Soil Groups
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Figure 17 Erosion Classes
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5.16 Population and Settlement

Population of the Yusufeli District is 6105 in the city center and 23028 in the villages, totaling
to 29133 based on 2000 census results.

Population of the nearest villages Tekkale, Cevreli and Celtikdizu are; 827, 1001 and 490

respectively, based on 2000 census results.

Re-settlement issue related with Yusufeli Dam and H EPP Project requires the
relocation of the villages that will be inundated. Based on the interviews with the State
Hydraulic Works Directorate, the whole Yusufeli Dis trict will relocate in Cevreli Village.

This would affect the Project in terms of social is sues.

5.17 Health, Education and Infrastructure

Based on site observations and desktop surveys, there are no actively operating health
houses in the villages closest to the Project site. The only health center in the vicinity is the

State Hospital located in Yusufeli District.

The nearest villages have their own primary schools and the district center has a secondary

school and a high school.

The nearest villages have no sewage system; septic tanks are used instead. In Yusufeli, the

collected wastewater is discharged to Coruh without any treatment.

5.18 Archaeological Areas

Based on Site observations and desktop surveys, no archaeological areas under protection

exist on and around Project Sites.

An official opinion letter should be obtained from the Provincial Directorate of Culture
with the purpose of determining cultural assets wit hin the license areas. If any cultural
heritage is encountered during mining, project acti vities should be stopped at the

Sites and the Provincial Cultural Directorate shoul d be informed.
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5.19 Other Projects

An underground coal mine is operating just to the east of the Site, further along the road that
accesses Celtik. This mine has been in production since 1998 and, according to the
operator, Is Maden, it will operate for another ten years. Also, there is an inactive
underground lead-zinc mine located just west of the Site, about five kilometres northwest of
Corak, at Dokumac lar. This mine was operated by Karadeniz Madencilik until 1991, and
again from 2004 until 2007; it produced a total of 60,000 tonnes of base metals. The licence
has recently been acquired by IMM Anatolian Madencilik, part of India’s Binali Group. The
nearest operating metal mines are located approximately 50 to 60 kilometres north of the
Yusufeli Site. They are known as Cayeli, Murgul and Cerattepe, and they are VMS deposits

located on the other side of the Pontides Mountains.

The hydroelectric development projects on the Coruh River are described in Hydrology

section above.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Following conclusions and recommendations were derived as the result of the studies:

Landuse
According to the Environmental Development Plan, the project Sites are registered as
forest area and pasture-grass area. Ownership of the lands should be checked with the
Yusufeli Forestry Directorate before the start-up of or during EIA process. In case the
Project Sites are registered as Pasture lands, an application should be made in order to
change the status of these lands from Agriculture and Pasture to be used for mining

purposes.

Coruh Valley is not on the current list of “Internationally Important Wetlands of Turkey”, in
other words, it is not identified either as a “Ramsar” or “Ramsar candidate” site. In
addition, Coruh Valley is not at present identified officially as Wetland. However, MoEF
authorities verbally stated that Coruh Valley might be still considered as wetland and
mining operations would be forbidden as the project site lies within the buffer zone.
According to the authorities, there exists also the possibility that the wetland regulation is
revised shortly (3 to 6 months) and mining operations within the buffer zone might be

conditionally permitted, if Coruh Valley is designated as wetland.

These opinions being verbally stated can only become binding, if officially reiterated
during the EIA process. Hence, at present there exists a significant uncertainty regarding

the wetland issue and related permits. Thus this issue is still critical. In summary if:

- the project area is not defined as wetland at EIA stage this issue will not lie
any more as an obstacle in the EIA approval process.

- the project area is defined as wetland at EIA stage within the existing
regulation’s enforcement, mining operations will be forbidden as the project
area lies within the buffer zone defined in Article 4.

- the project area is defined as wetland at EIA stage within the future
regulation’s enforcement, mining operations might be subject to “permitting”

and not prohibited by default.
It should be noted that the Project will be subject to the provisions of the future wetland

regulation once it is in force, regardless when the EIA procedure is started (i.e. within the

enforcement of the existing regulation or of the future regulation).
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Hydrology
Some parts of the project Sites will be inundated by the completion of the Yusufeli Dam
and filling of the reservoir which may interfere the implementation of Project. According
to the information obtained from the Regional Directorate of DSI, it is not known when
the construction of Yusufeli Dam will start as the construction plans are currently being
revised. According to the proposed schedule in the Yusufeli EIA report (rev F, July
2006), construction of Yusufeli Dam will take approximately 7.5 years (88 months)
including filling of the reservoir. Water impoundment is planned to be started
approximately 6.5 years after the start of construction (on month 79) and the duration of
reservoir filling will be between 6 to 9 months depending on the natural flow dynamics.
Hence, this is an important issue requiring close follow-up with respect to the Yusufeli

Dam construction and its progress.

In addition to the Yusufeli Dam other small size HEPPs are also being planned along
Coruh, upstream from Tag-Corak project sites. One of these projects is the Arkun Dam,
the HEPP of which is planned to be located at the Corak project site. However, no
information could be obtained as to the current status of these planned projects. This is

an important issue and should be considered in future EIA studies.

It is recommended that a surface water quantity measurement program is started on
creeks draining the project sites and continued for a period of at least one year to gather

sufficient data to cover seasonal variations in runoff rates.

Some small runoff-river HEPPs are planned on Giingérmez Creek bounding the Tag Site
from North. Although it was verbally stated by the Regional Directorate of the State
Hydraulic Works that these HEPPs will not affect the projects, it is recommended to

obtain a written opinion from them to confirm this issue during EIA studies.

In conclusion, hydrology issues are not critical regarding EIA provided that necessary

studies are conducted appropriately.

Noise
It is recommended to monitor noise levels at the sites to establish a baseline value for

impact assessment during EIA studies as there is no existing noise measurement of the
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Sites. Noise issue is not critical regarding EIA provided that necessary studies are

conducted appropriately.

Air Quality and Meteorology
In order to establish a baseline value for the project sites, baseline air quality monitoring
program including SO,, NOx, PM;, and dust deposition is recommended during EIA

studies.

It is recommended that evaporation is also measured for the hydrological and air quality

assessments to be carried out during EIA studies.

Air quality and meteorology are not critical issues regarding EIA provided that necessary

studies are conducted appropriately.

Natural Disasters (Seismicity and Landslide)
Project sites do not bear significant seismicity to require additional seismic investigations

with the exception of collection of historical seismic events and their evaluation.

Landslide susceptibility mapping of the project sites is very important in terms of site
selection for mine process units and waste storage areas. GIS based study supported by
field reconnaissance during EIA is recommended to develop a landslide susceptibility

map of the project areas.

Natural disaster issue is not critical regarding EIA provided that necessary studies are

conducted appropriately.

Hydrogeology
The project sites are located within Late Cretaceous to Eocene volcano-sedimentary
successions. The existing baseline study does not provide information regarding the
hydrogeology of the volcanic units. A detailed hydrogeological characterization of
volcanics at the project site is required to supply information about dewatering needs of

open-pits, site selection for leach and waste storage areas.

106



Tac-Corak Sites
Environmental Due Diligence Report
Project No: 8513150135

A detailed hydrogeological modelling study is recommended to obtain the necessary
data for the assessment of the impacts of the mining units on groundwater resources

and safe yield of the aquifer units as required for EIA process.

The groundwater quality of volcanics should be assessed with the help of newly

developed monitoring wells as suggested in the hydrogeology section.

Hydrogeology is not a critical issue regarding EIA provided that necessary studies are

conducted appropriately.

Water Quality
The existing baseline study does not include any information regarding the drinking
water quality of the nearby settlements. Hence it is highly recommended to analyze the
drinking water quality (anions, cations, metals, organics, and bacteriological) parameters

prior to the start of or during the EIA studies to have baseline data.

An overall evaluation of surface water sampling network is recommended following an
intensive field and office work to select representative points to be used for further
sampling. Surface water quality sampling should continue for a period of one year
(quarterly) during the EIA process based on this updated sampling network. Water

guality samples should also be collected from springs and seeps in the project area.

Water quality is not a critical issue regarding EIA provided that necessary studies are

conducted appropriately.

ARD
It is suggested that a detailed review of the ARD potential is made following an
appropriate sample selection for static testing. After the identification of ARD properties
of individual lithologic units that represents the waste rock and the ore body, it is
recommended that the kinetic tests are continued for a period of at least 30 weeks to
allow ample time for the previously oxidized material to generate acids. Additional
sampling from drill cores and testing is strongly recommended to represent site specific

conditions and make considerations about appropriate and cost effective mitigation
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measures. ARD is not a critical issue regarding EIA provided that necessary studies are

conducted appropriately.

Flora Fauna

It is observed that some endemic flora species of limited distribution are listed in the
existing flora study. Technical implementation of mitigation measures as well as their
high cost may pose a significant obstacle for the project to proceed forward. Accordingly,
Golder recommends that a new flora survey is conducted for EIA studies to verify the

site specific flora list covering the mentioned issues above.

It is observed that there exists some gaps and inconsistencies with respect to the
number of mammals as compared to the number of other fauna elements identified in
the previous fauna study. Therefore, Golder recommends that a new fauna survey is

conducted for EIA studies to verify site specific fauna list.

Flora and fauna are not critical issues regarding EIA provided that necessary studies are

conducted appropriately.

Social Issues
Although no misunderstandings or potential negative opinions were observed against
the Project, Golder suggests that public consultation and formal stakeholder
engagement program should start and proceed well before the formal EIA procedure
with the inclusion in detail of social engagement activities conducted to date. This is of
utmost importance for public consultation of EIA. People need and would like to be
informed on the process type and cyanide usage, if any, during process as they have no
information and maybe misinformed regarding usage and/or effects of cyanide by parties

against gold mining.
Social responsibility activities such as school, road etc. investments to the local villages

are recommended for maintaining Med Resources’s good relationship with the

community.
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Re-settlement issue related with Yusufeli Dam and HEPP Project requires the relocation
of the villages that will be inundated. Based on the interviews with the State Hydraulic
Works Directorate, the whole Yusufeli District is planned to be relocated to the vicinity of
Cevreli Village. As this would affect the Cevreli part of the Project in terms of social

issues, Golder recommends close follow-up for this issue.

A written opinion should be obtained from the Provincial Directorate of Culture (PDC)
with the purpose of determining cultural assets within the license areas during the EIA

studies.

None of these social issues are critical regarding EIA provided that necessary studies

are conducted appropriately.
Based on the findings, Golder assessed the risks as  sociated with the site-specific

environmental and social parameters. In conclusion, the wetland issue is the only one

that poses some risks for the EIA process.
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY

NO NAME Province Ramsar Area (ha)

001 |Uluabat Golii Bursa X 13500
002 Ku Gélii Bal kesir X 16000
003 |Goksu Deltas Mersin X 14480
004 |Akyatan Gélu Adana X 14000
005 Gediz Deltas Zmir X 20400
006 [Burdur Gélu Burdur X 25000
007 [Sultansazl Kayseri X 39000
008 [Seyfe Golii Kr ehir X 19500
009 K z | rmak Deltas Samsun X 21700
010 [Kesik Golu Adana 1500,
011 |A yatan Goli Adana 2200
012 [Karagdl ve Cinili gél Adana 500
013 [Tuzla Géli Adana 2800
014 [Yumurtal k Lagiini Adana X 16430
015 [Golba Golleri IAd yaman 7000,
016 |Karam k Sazl klar Afyon 4500
017 [Eber Golu Afyon 6400
018 |Karakuyu Sazl klar Afyon, Burdur 1581
019 |Ac gol IAfyon Denizli 21000
020 Bal k Gélu A T 3400
021 [Cicekli Gélu A r 1736
022 Do ubeyazt Sazl klar A 1 8750
023 [Sar su Ovas Sulak Alanlar A T 4800
024 [Tuz Golu IAksaray Ank. Konya 533000
025 |Col Golu ve Cal kdiizi Ankara 1500
026 [Mogan Géli Ankara 1500
027 |Aksu Deltas Antalya 16500
028 |Avlan Goli Antalya 850,
029 |Olukkoépru Kaynaklar Antalya 20000
030 [Patara Ky Ekosistemi Antalya 11910
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY

NO NAME Province Ramsar Area (ha)

031 |Akta Géli Ardahan 1400
032 |CIdr Gélu Ardahan 14000
033 [Putka Golu Ardahan 2500
034 Buyukmenderes Deltas Ayd n 9800
035 [Bafa Golu Ayd n,Mu_la 12281
036 Ayval k ky ekosistemi Bal kesir 25810
037 |YlUzenada Sulak Alan Bingol 2
038 Batm Golu Bitlis 3400
039 Nemrut Goli Bitlis 4500
040 [Sodal Gél Bitlis 4387
041 Nazik Goélu Bitlis 4000,
042 |Abant Golu Bolu 1200
043 |Yenica a GOlu Bolu 1492
044 |Corak Golu Burdur 1150
045 |Golhisar Géli Burdur 600
046 |Karata Golu Burdur 1190
047 |Salda gélu Burdur 4370
048 |Yar | Golu Burdur 1400
049 |znik Gélu Bursa 29830
050 Kocacay Deltas Bursa 4200,
051 |Gokceada Dalyan Canakkale 6883
052 [Saroz Korfezi Canakkale 1000,
053 | kl Goélu Denizli 7300,
054 |Pamukkale Denizli 2000
055 |Meri¢c Deltas Edirne 7000
056 [Hazar Gélu Elaz 9200
057 [Ek isu Sazl klar Erzincan 2371
058 |[Golova Goli Erzincan 5
059 [Tortum Goli Erzurum 350
060 Bal kdam Géli Eski ehir 1470
061 |Yuksekova Sazl klar Hakkari 24900
062 |Aras ve karasu Ta K nlar | dr 65130
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY

NO NAME Province Ramsar Area (ha)

063 |Golcik Golu Isparta 6684
064 |Kovada Golu Isparta 2534
065 [E irdir Gola Isparta 47250
066 Bey ehir Golu Isparta Konya 73000
067 Buyukcekmece Golu istanbul 2850
068 Kucukcekmece Golu stanbul 1500,
069 [Terkos Goli stanbul, K rklareli 5850
070 Alacat Ky Ekosistemi (halig) zZmir 55740
071 |Golcuk Géla zmir 432
072 [Kuglikmenderes Deltas zmir 1500
073 |Gokdere Karaman 10400
074 |Ayg r Golu Kars 2941
075 |Cal Goéli Kars 18670,
076 |Kuyucuk Goélii Kars 389
077 Hormetci Sazl Kayseri 9590
078 |Palas Géli Kayseri 2720
079 Kapuzba Kaynaklar Kayseri

080 Zamant Nehri Kayseri

081 | neada Longozu K rklareli 3000
082 |Dupnisa ma aras K rklareli

083 Ak ehir Go6lu Konya 25500
084 Bolluk Golu Konya 3800,
085 |Cavu c¢u GoOlu Konya 1500
086 |Cral Obru u Konya 100
087 K zéren Obru u Konya X 127
088 [Konya Ac gol Konya 400
089 |Kozanl Gokgdl Konya 650,
090 [Kulu Golu Konya 1800,
091 Meke Maar Konya X 314
092 Meyil Obru u Konya 20
093 [Samsam Golii Konya 830,
094 [Tersakan Golu Konya 11000
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY

NO NAME Province Ramsar Area (ha)

095 Uyuz G6lu Konya 15
096 [Ere li Sazl klar Konya Karaman Ni de 5000
097 Marmara G6lu Manisa 6800
098 |Dalaman Sulak Alanlar Mu la 28400
099 |Golkdy Mu la 14870
100 Dalyan Sulak Alan Ekosistemi Mu la 20000
101 (Girdev Golu Mu la 900
102 |Gullik Deltas Mu la 2500
103 [Kdyce iz Gola Mu la 8000
104 Metruk Tuzlas Mu la 2000
105 |Akdo an Goli Mu 2000,
106 Bulan k Ovas Sulak Alanlar Mu 8000
107 Hacl Gélu Mu 2500
108 |ron Sazl Mu 16090
109 [F rt na Deresi Rize

110 [Karadere Rize

111 |Sakarya Deltas Sakarya 33270
112 |Sapanca Golu Sakarya Kocaeli 4700
113 |Ye il rmak Deltas Samsun 3000
114 {Sar kum Goéli Sinop 785
115 Hafik Golu Sivas 1500,
116 [Tédirge GOlu Sivas 750
117 Ulas Gdlleri Sivas 12820
118 |Cizre Sulak Alanlar rnak 7000
119 Bendimahi Deltas Van 370
120 |Cald ran Ovas Sulak Alanlar Van 2000
121 |Celebiba Sazl klar Van 990
122 |Cimenova golleri \Van 9580
123 Dénemeg Deltas Van 300,
124 [Edremit Sazl klar Van 1300
125 [Ercek Golu Man 9520
126 Kaz Goli Van 200,
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INTERNATIONALLY IMPORTANT WETLANDS OF TURKEY

NO NAME Province Ramsar Area (ha)
127 [Turna Goli Van 700
128 Man Golu \Van, Bitlis 366715
129 |Yedik r Baraj lAmasya 593
130 Hirfanl Baraj Ankara 26300
131 |Sar yar Baraj Ankara 8400
132 |Giuney Keban Baraj Elaz 100000,
133 [Karakaya Baraj Malatya 9148
134 |Ataturk Baraj Gélu anl urfa 81700
135 [Karkam Ta kn Ovas anl urfa 10470
Total 2206835
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