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Introduction

This Environmental Impact Statement (EIS) for theelstment Project Proposal for
Mining and Processing of Auriferous Ores from th#aAT epe Prospect of the Khan Krum Gold
Deposit near Krumovgrad ("the Krumovgrad Gold Petjeis prepared on the basis of Letter
Ref. OBOC-1402/24.06.2010 from the Ministry of Environmenhda Waters (MOEW)
(Appendix 1).

The EIS is compliant with the requirements under @6 par. 1 of the Environment
Protection Act ("EPA") (SG issue 91/25.09.2002t Emmendment in issue 46/2010) and art. 12
par. 1 and art. 14 par. 1 of the Regulation onTiens and Procedures for Conducting EIAs
("the EIA Regulation") (SG issue 25/2003, last adreant in SG 29/2010).

The decision to conduct an EIA of the KrumovgradldsBroject was taken after
completion of the procedures under art. 4 of th® Eégulation.

In accordance with the requirements under art. &5 2 and 3 of the EIA, the EIS has
bee scoped in compliance with the provisions af Hitpar. 1 of the EIA Regulation. The EIS
scope is compliant with the requirements underldrtpar. 3 of the EIA Regulation. The EIS
and the upgraded EIS scope considers all the girscend recommendations of the MOEW
pertaining to the preparation of the EIS, which everovided in writing in Letter Ref\e
OBOC-1402/06.10.2010, as well as the recommendationghef appropriate authorities,
organisations and affected communities receivepaasof the consultation process under art.
95 par. 3 of the EPA and art. 9 par. 1 of the ERg&ation (Appendix 2).

Dango Project Consult EOOD ("Dango") has been casioned by Balkan Mineral
and Mining EAD ("BMM") to prepare this EIS. Sofieh& authors of the EIS are independent
experts who meet the requirements under art. 831pand 2 of the EPA (last amendment in
SG issue 61/6.08.2010), which is certified with raympiate declarations. (Appendix 3).
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Sofia

I. General

1. Information about the Investor

Investor's Contact Details:Balkan Mineral and Mining EAD
Residence AddressChelopech Village, ZIP Code 2087, Chelopech g#laDistrict of

Head Office Address:Sofia 26 Bacho Kiro St.
Executive Director. Adrian Goldstone

Tel.: +359 02 930-15-00

Fax: +359 02 930-15-95

Information Background of the EIS:

1. Report on the Hydrology of the Krumovitsa River Basn the Area of
Krumovgrad, prepared by the National Institute adt&ébrology and Hydrology
("NIHM) for BMM EAD, 2005;

2. Hydrogeological Report for the Impact of the Projen the Abstractions for
Public Drinking Water Supply of the Settlements the Krumovgrad
Municipality, prepared by Vodokanalproject AD-Plavdor BMM EAD, 2005;

3. Hydrogeological Expert Investigation of Options feresh Water Supply to
meet the Domestic and Process Requirements of inad&/grad Gold Project,
Krumovgrad, prepared by Vodokanalproject AD-PlovidiwBMM EAD, 2010;

4. Results from the Initial TMF Site Investigation wnthken by Jess-E EAD for
BMM EAD, 2005;

5. Environmental Background Report - Krumovgrad Mupadity, prepared by
BSECEE for BMM EAD, 2004;

6. Environmental Impact Statement for the KrumovgraddG@roject, prepared by
BSECEE (2005);

7. Socio-Economic Analysis of Krumovgrad Municipalitgrepared by Institute
for Market Economy, 2010;

8. Report on the Physical and Chemical Characteristicthe Waste Rock and
Tailings Deposited in the Tailings Management HagilMiguel Diaz, Scott
Wilson Mining (UK), for BMM EAD, 2005;

9. Partial Report on the Study of the Flora in the idowgrad Prospecting Area
2005-2007, conducted by the Forestry University fisSand the Bulgarian
Academy of Sciences - Sofia for BMM EAD;

10. Partial Report on the Study of the Fauna in thenkovgrad Prospecting Area
2005-2007, conducted by the Forestry University gfisSand the Bulgarian
Academy of Sciences - Sofia for BMM EAD;

11. Geological Report, prepared by BMM EAD, 2005;

12. Archaeological Heritage Report, prepared by Rodopioundation for BMM
EAD, 2005;

13.Krumovgrad Gold Project Traffic Management Planidaygrad.

14.Environmental Monitoring Program for the Ada Tepedpect of the Khan
Krum Deposit, Krumovgrad.

15. Environmental Management Plan for the Ada Tepe gesof the Khan Krum
Deposit, Krumovgrad, Bulgaria.

16.Mine Waste Management Plan for the Ada Tepe Prosgethe Khan Krum
Deposit, Krumovgrad.

17.Information Disclosure and Stakeholder Engagemém & BMM EAD.
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18.Results from the Initial IMWF Site Investigationdertaken by Jess-E EAD for
BMM EAD, 2010;

19. Social Justification for Granting of a Mining Cossen for Gold Ores from the
Khan Krum Deposit, Krumovgrad.

2. Justification for the Proposed Development andh Objectives of the Project

The Environmental Impact Statement (EIS) for theesiment Project Proposal for
Mining and Processing of Auriferous Ores from th#aAT epe Prospect of the Khan Krum Gold
Deposit near Krumovgrad ("the Krumovgrad Gold Petijeis required under the Environment
Protection Act ("EPA") and the Regulation on therriie and Procedures for Conducting
Environment Impact Assessments ("the EIA Regul&jion

According to art. 22 par. 3 of the Underground Reses Act ("URA"), promulgated in
SG issue 23/12.03.1999, amended in SG SG, iss660812010, the Investor has prepared and
provided a Mining Waste Management Plan as an riakgxart of the proposed development.
This plan is prepared under the terms of the Réigulan the Specific Requirements to Mining
Waste Management, SG issue 10/06.02.2009, andrttierground Resources Act ("URA").

The EIS also incorporates the Assessment of the p@ohility of the Proposed
Development with the Scope and Objectives of PtimecSet for Rhodopes-East Protected
Site, which is required under the Regulation onTeems and Procedures for Assessment of
the Compatibility of Plans, Programs, Projects anagstment Proposals with the Scope and
Objectives of Protected Sites. (Promulgated in S€ue 73/11.09.2007, amendments in SG
issue 81/15.04.2010).

The EIS conforms to Bulgaria’s current primary asdcondary environmental
legislation.

The preparation of the EIS has been assigned tepemient EIA experts on the
grounds of:

* A contract between BMM EAD, Chelopech Village, Dist of Sofia, and Dango

Project Consult EOOD, Sofia;
* The updated EIS Scoping Study with the results fatlimonsultations incorporated.

The EIA of the Krumovgrad Gold Project aims to defidescribe and assess the direct and
indirect impacts on the human health and the enmiental media including biodiversity and its
elements, soil, water, air, climate, landscapeswtdfce environment, natural sites, diversity of
minerals, and their interactions.

This EIS considers construction, operation andurkvstages of the Project. It also
considers alternative options with regard to projechnology and location as well as the
“zero” option, i.e. that the project does not peteRecommendations have been made to
reduce the impact and to resolve possible envirotehéssues arising from the implementation
of the Project and its closure thus ensuring ptmteof human health and the environment and
providing sustainable municipal development.

3. Location of the Krumovgrad Gold Project - PhyalcCharacterisation. Affected
Elements of the National Environmental Network

In terms of Bulgaria's physiographic (geomorphigjision, the project site located
within the East Rhodopean sub-region, which is pathe East Rhodopean-Strandzha region.
The Krumovgrad District is characterised by a matkehilly to low-mountainous topography.
It is crisscrossed by many valleys and ravines,tmbsvhich are completely or nearly dry
during the dry months of the year. Despite the Btitude above the sea level (450 to 750
masl.), the area is dominated by sediments anchnmis that are susceptible to erosion, and
characterised by large deforested areas and signifiprecipitation during the cold season,
which explains the rugged landscape of the area.
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The main site required for the implementation & Broject is located some 3 km south
of the town of Krumovgrad in the Municipality of #imovgrad, which is part of the District of
Kardzhali. (Figurd.1-1).

The entire municipality lies within the Eastern Rbpe Mountains. The topography is
classified as hilly or low-mountainous.

The Krumovgrad Municipality borders on the Ivailoag and Madzharovo
Municipalities to the east, the Kirkovo and Momgndd Municipalities to the west, the
Kardzhali and Stambolovo Municipalities to the haasihd the Republic of Greece to the south.
The total area of the municipality is 843.320 . k

The municipal centre, Krumovgrad, is 360 km fromdawia’s capital city of Sofia and
48 km from the city of Kardzhali, which is the adhistrative centre of the district. The closest
border check-point is Kapitan Andreevo (to Turkeyhich is 130 km north-east of the town.
This year has opened a new border checkpoint Slaviégprinos near Ivaylovgrad. The
nearest railway line is 32 km west of the sitehia town of Momchilgrad. Krumovitsa River
past the town to drain into the Arda River betw#enStuden Kladenets and Ivailovgrad water
reservoirs.

Some 48.8% of the entire area of the municipatpécupied by forests, 47.8% — by
agricultural lands, 2.2% — by towns, villages amdnkets, and 1.2% — by surface water bodies,
transport and other infrastructure.
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Figure I.1.1. - Krumovgrad Municipality

The sites providing statutory environmental pratecin the Krumovgrad municipality
are: Vulchi Dol (reservation), Dzhelovo (protectsite), Oreshari (protected site), Momina
Skala (protected site), Ribino (protected site)ddfeada (natural landmark), Peshteri (natural
landmark). Al of these are at distances of ov&nbfrom the project area. The Dayma sage
tea habitat (a natural landmark) is located insihigthwest some 3 km away from the open pit.
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The entire project area lies within the footprihtNatura 2000 protected site known as
BG 0001032 Rhodopes Easinder Council Directive 92/43 on the ConservatbMatural
Habitats of Wild Fauna and Flora.

BG 0002012 Krumovitsa, which is a protected sitdarrCouncil Directive 79/40BEC
on the Conservation of Wild Birds, is in close proity to the project area. Both protected
sites were established with Government Decree 22232007.

4. Relation to Other Existing and DDP Approved Adgties

BMM EAD has undertaken exploration activities onaea of 130 kfnknown as the
Krumovgrad License, whose area has since been @hadaeduced, pursuant to License No. 1
dated 09.05.2000 of the Ministry of Economy (MEYdhe related Agreement for Prospecting
for Metals dated 12.06.2000, and Additional Agreetsdo it - No 1 dated 11.06.2003, No 2
dated 15.03.2005, No 3 dated 01.06.2005 and Naetl @&t.07.2007.

Based on the completed exploration work, in 200LMBMAD was issued with a
Certificate for Geological Discovery No. 0001/252201 — a low-sulphide epithermal
auriferous deposit known as Khan Krum. Based onréggstered geological discovery, the
Company obtained permission for additional detailegploration of the Ada Tepe
mineralization and completion of the definition woon the adjacent prospects of Surnak,
Skalak, Sinap, Kuklitsa and Kupel under additicagtieements pursuant to the URA.

The exploration results from the period 2000-20@&rencompiled in a Report for the
Completed Geological Work for Exploration and Eaion of the Auriferous Resources of the
Khan Krum Deposit Including the Sites of Ada Tefeirnak, Skalak, Sinap, Kuklitsa and
Kupel in the Krumovgrad Licence, Kardzhali DistriBulgaria, as of 01.09.2004. The gold ore
resource/reserve statement has been approved bM@tEN's Reserves Expert Panel at its
meeting on 21.04.2005 and the Panel signed ProtH&s17/21.04.2005 accepting and
approving a commercial discovery provisionally ndnas Khan Krum within the Krumovgrad
License. Consequently, BMM EAD was issued with (fledte 0417/28.08.2009
acknowledging the commercial discovery of a depositler the terms of the URA. The
Certificate enables BMM to apply for direct awamgliof a gold mining concession within the
footprint of the approved commercial discovery ac@dance with the provisions of art. 29 of
the URA.

The investment project proposal under consideratiahis EIS is the first stage of the
concession activities that comprise mining and @semg of gold ore from Ada Tepe prospect,
Khan Krum deposit.

5. Affected Public and Responsible Authorities

The footprint of the proposed mine project liesireht in the Krumovgrad
Municipality, District of Kardzhali.

The public and other entities that are likely todffected by the project proposal of
BMM are:

- The communities of Krumovgrad and the neighbayritiages;

- The Ministry of Economy, Energy and Tourism,;

- The Ministry of Agriculture and Foods;

- The Ministry of Healthcare;

- The Ministry of Culture;

- The Krumovgrad Forestry Department;

- The Kardzhali District;

- The East-Aegean Catchment Directorate - Plovdiv;

- The Regional Public Health Inspection - Kardzhali

- Water Supply and Sewage EOOD - Kardzhali, Krunnasidivision;

- The Green Balkans Federation of Environmentab@igations
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- The Bulgarian Ornithological Centre at the BulgarAcademy of Sciences;
- The Bulgarian Society for Protection of Birds (5;

- The Environmental Association for the Earth;

- The Life for Krumovgrad Association;

- The Sofia Environmental Information and Trainibgntre;

- The Balkans Wildlife Association;

- Bankwatch;

- The National Institute for Protection of Immovaltultural Assets;
- The Kardzhali Regional Historical Museum;

- EVN Power Distribution EAD, Kardzhali;

- The Regional Police Directorate - Kardzhali;

- The Civil Defense Service - Kardzhali;

- The Regional Fire Department - Kardzhali.

6. Project Permitting Requirements

The implementation of the investment project prepax the Company requires the
issuance of the following permits under the Watets

* Permit for use of fresh water from a surface watsty ( the Krumovitsa River). This
will be a one-off permit that will be used to supftesh water to the ore processing
plant and equipment only for the commissioninghef process. This permit is issued by
the Director of the Basin Directorate.

» A permit for use of groundwater - an abstractiol Vegated near the Krumovitsa River
or Kessibirdere to supply process make-up andfokitig/household water via newly
constructed pipelines. This permit is issued byDRirector of the Basin Directorate.

* A permit for discharge wastewater in a surface wsite. The domestic effluent will be
treated in a proprietary wastewater treatment plemtmeet the water quality
requirements to enable discharge in the Krumovildas permit is issued by the
Director of the Basin Directorate.

The project will generate hazardous, constructmocess and domestic wastes, which
requires issuance of a waste handling permit uadeB7 of the Waste Management Act.

Appropriate permits are required to carry out lhastoperations, such as a blasting
permit issued by the Labour Inspection Directoratggermit to use explosives and blasting
consumables.

7. Connections to the Local Technical Infrastructar Transport Routes for Delivery
of Raw and Ancillary Materials and Shipment of tiend Product.

The total length of the municipal road network 3% km including 264.6 km of roads
with asphalt concrete surface. The second clagk metwork totals some 27 km and the third
class road network - some 75 km. The total lengtfh@® municipal roads is 261 km. The road
network density in the municipality is 43 km pel0i€h. km., which is higher than the country's
average (33 km per 100 sqg. km.). The main arteoadls are Route I11-509 Hramanli - Dolno
Cherkovishte - Dolna Kula - Krumovgrad - Tokachkdakaza and Route 11-59 Momchilgrad -
Krumovgrad - Ivaylovgrad, which connect the munatipcentre Krumovgrad to the
neighbouring municipalities, the district centredahe national road network. They are very
important for the socio-economic development of itinnicipality as a link to Pan-European
Transport Corridor 9 and encourage active econalaielopment making the municipality
more attractive for the business. A new border kpeait Slaveevo-Kyprinos has opened near
lvaylovgrad. The importance of these routes wibancrease after the opening of the Makaza
border crossing point and the start of the actpatation of Corridor 9.

The site supply with materials and consumables wtilise the existing road network.
The project implementation will require wideningdaextension of the existing forest road,
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which will provide the main access to the futurempit and process plant. Secondary Road II-
59 (Momchilgrad-Krumovgrad-Ilvaylovgrad) will be wkefor concentrate shipments for
downstream processing. The shipment destinationvetly much depend on purely economic
factors. If an agreement is made with a Bulgariaelger, the concentrate may be shipped to
the smelter using only one type of transport. Tovecentrate could be transported by rail if it is
economically feasible and the nearest place whereconcentrate could be transferred is the
Momchilgrad railway station located at some 35 kwaw from the site. Other options for
concentrate transportation but now outside the Blegpof Bulgaria are the Black Sea ports or
Danube River ports.

The transport services during project constructod the shipments of raw materials

and end products will comply with the Access RoaapMnd Letter ref. 378/28.06.2010 by the
Kardzhali District Road Service (Appendix 4).
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I1. Description of the Investment Project Proposal

1. Project Overview

The project proposal considers mining and procgssirgold ores from the Ada Tepe
prospect in the Khan Krum Deposit, Krumovgrad Mywadity, District of Kardzhali.

The main activities considered herein are:

« Open pit mining of auriferous ores;

« Construction of a process plant for processindnefdre to gold/silver concentrate;

« Construction of a mine waste storage facility/isieis;

e Construction of project infrastructure - roads, @vaand power supply services,

materials storage facilities, etc.

The Khan Krum deposit includes several prospectia Bepe, Kuklitsa, Kupel, Sinap,
Surnak and Skalak.

The Ada Tepe prospect, which is under considerai®tocated approximately 3 km
southwest of the town of Krumovgrad and 1 km wedsthe Krumovitsa River. The Kupel
prospect is located 0.5 km south-east of Kupelagi#l and approximately 1 km south-west of
the Buyukdere River, which discharges into the Kouitsa River. The Sinap prospect is
located approximately 0.2 to 0.3 km south of SiNdlage and approximately 0.1 km north of
the Kessebir River. the Krumovitsa River. The Kitddi prospect is located between the
villages of Shturbina, Kokoshar and Lopatar andraxmately 1 to 1.2 km south of the
Krumovitsa River. The Skalak prospect is locatechediately west, approximately 0.2 km, of
Skalak Village. The Surnak prospect is located betwthe villages of Chesun, Belina and
Piperitsa.

BMM EAD has carried out extensive and detailed esaiion works to identify gold-
silver mineralisation of a style and geometry whiglamenable to open pit mining. The most
intensive resource definition work has been peréatron the Ada Tepe portion of the Khan
Krum Deposit; therefore, the project proposal cdes only this prospect. Should economic
resource determinations be made for other prospgkatsmake up the Khan Krum Deposit,
these prospects will be subject to and indepenBéhtand assessment of their compatibility
with the the scope of protection of the East Rheddprotected Site.

2. Areas Requireaver Project Construction, Operation and Closure

Appendix 5 (General Site Plan) presents the opgrth@ alternative siting options for
the ore processing plant, the mine waste storagsititss, project water sources, topsoil
stockpiles and associated project infrastructure.

Total project footprint area by alternative options

Option 1 - about 85 hectares (ha) including:
0 An open pit mine (Ada Tepe) — 17 ha;
o0 A ROM ore pad — 3 ha;
o A facility for the production of gold-silver conceate (Process Plant) — 6 ha;
0 An Integrated Mining Waste Facility including a laywade ore stockpile — 41
ha;
A soil and sub-soil material stockpile — 2 ha;
A retention pond (close to the open pit) and twlecting sumps (at the toe of
the Integrated Mine Waste Facility) — 4 ha;
0 Roads - 12 ha;
0 An abstraction well.

o O
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The entire area required for the implementatiorthef proposed development is state
controlled forest fund land. This area is includ®the future concession.

Option 2 - about 136 hectares (ha) including:

* An open pit mine (Ada Tepe) — 17 ha;

« AROM ore pad — 3 ha;

e A process plant for production of dore gold allog kha;

e Aflotation TMF — 45 ha;

e A waste rock stockpile - 44 ha;

e A soil and sub-soil material stockpile — 2 ha;

e Aretention pond and collecting sumps — 1 ha;

* Roads - 15 ha;

* A fresh water storage facility — 7 ha.

The area required for the implementation of theppsed development includes state
controlled forest fund land, municipal and privateperties. This area is included in the future
concession.

No additional land will be required during the ctvastion stage.

The closure and rehabilitation stage will extendltalisturbed lands.

3. Project Implementation Stages

The project design will be based on solutions thatimise negative environmental
impacts from emissions of dust and gas, waste wsbdid waste, noise and vibrations on the
environmental media, and also ensure rational tisnd.

3.1. Construction

Construction and engineering works are scheduledotomence in the beginning of
2012 and be completed within 24 months, i.e. byetheé of 2013, with approximately 200 to
300 positions being created at various stages therphase. The construction sequence is
planned as follows:

e Construction of the infrastructure (access roadnfrime existing road network,
electrical supply and telecommunications) and itgegration into the existing
infrastructure in the area;

« Clearing of the grass and tree vegetation fronsites designated to accommodate
the open-pit, the site roads, the mine waste fggctlhe ore processing plant;

* Removal and stockpiling of the soil cover for redseng the closure stage;

« Construction of temporary office and storage féiei for the construction stage;

e Preliminary removal of overburden (containing noremmic levels of gold) from
Ada Tepe sufficient to provide construction matefioa the base of the IMWF and
to enable commencement of the mining operations;

e Construction of the processing plant, offices, aclma@ical workshop and other
ancillary buildings;

e Installation of an abstraction well to meet prodessh water requirements;

* Preparation of the ROM ore pad area.

The construction stage will also include constutinf site roads to ensure reliable all-

weather access for heavy-duty off-road trucksp#e\fs:

. Roads between the open pit and the ROM ore padgdlesilver concentrate
production facility (process plant) and the wasitekrstorage facility (an integrated
mine waste facility ("IMWF") or a waste rock stodl), including connections to
the IMWF or the flotation TMF depending on the greéd option;
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. Roads connecting the facilities on the processt [slite.

The materials that will be used over the constancphase are fuel for motor vehicles
and other equipment, pipelines, pumps, constructiaterials, construction steel, steel sheets,
etc.

3.2. Operation

The Ada Tepe mine plan currently being consideedased on an 850,000 tpa
operation extending over a 9 year period (excludiregoverburden removal), which gives a
process plant throughput rate of 106 tph at 8,q@#¥aiing hours per annum.

The operational life including production infrastture, process flowsheets, raw

materials and waste products are considered inl figther in this document.

Figurell.3-1 shows the pit contours (its stages of devetygnafter the first and second

years). It also shows the access road to the oyeftealing the pit to the southwest).

The depth of the pit on completion of operation vary according to the location.

e The north end pit bottom is at RL 340 m, which givmal pit depths of 120 m to
the east, 100 m to the north, and 40 m to the Wést.relatively low pit walls to the
west and southwest promote the pit ventilation, clwhis confirmed by the
Krumovgrad windrose pattern.

e The south end haul road exits to the west at RLB8®&ith the southern part of the
pit being above the road at RL 400 m. The depths this point will be 50 meters
to the east, 20 meters to the south, and 0 maipenj to the west. Due to the open
end to the west, this portion of the pit will enjogore favorable ventilation
conditions than the northern end.

It is expected that approximately 230 permanens jolll be maintained during the

operation stage. The mine will operate on a cootisu(three-shift) basis 330 workdays, or
8,000 work hours, in the year.
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Figurell.3-1— Ada Tepe Open Pit Development

3.3. Decommissioning and Closure. Rehabilitation
The decommissioning and rehabilitation of the moperation can be successfully
achieved in a manner that satisfies the followibgpctives:
» Establishment of a beneficial afteruse;
» Protection of public health and safety;
» Mitigation or elimination of environmental damagasd provision of sustainable
environmental development;
* Minimisation of any adverse social and economicaotp
The long-term objective of the closure strategyhist BMM EAD leaves the site in a
condition that meets the following criteria:
» Physical stability — any remaining structures ntbe an unacceptable hazard to
public health or safety, or to the immediate envinent;
* Chemical stability — any remaining materials mudtlme a hazard to future users of
the site, or to the public health, or to the imnagelienvironment; and

DANGO PROJECT CONSULT EOOD 17



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

» Biological stability that enables establishmentanf appropriate land-use that is
harmonised with the adjacent areas and with thedsiesnd desires of the
community.

A plan for closure of the open pit, the ore procesplant, the IMWF, the ancillary
facilities and unnecessary infrastructure will begared by BMM EAD together with the
construction and operation designs. In order tcessghe requirements of stakeholders
(principally, the local community), it is envisagétht consultation will be carried out with
appropriate community representatives prior todéneelopment of the Closure Plan.

The physical characteristics of the site that iefice the selection of an after-use are the
final landforms that can be achieved and the qualitd quantity of soils (or soil making
material) available into which any vegetation coweuld be established. Within any particular
site these factors may vary, e.g. steep slopesupieeenost productive after use whilst more
gentle slopes impose no such restriction.

Soils are often a limitation in the closure of ssdles. This lack of soils may require the
use of soil making materials other than topsoilse Tjuality of the available materials will
therefore have a major influence on the potensal and will limit the types of vegetation that
can be established and sustained without excessugenance.

The closure stage is expected to require approrign&0 permanent job positions.

a) Open pit

It is proposed that the following should be adogtedhe closure of the open pit:

. The final pit walls and slope gradients should easafety and stability;

*  Technical and biological rehabilitation of the opgmthsite;

. Continuous monitoring of the quality of surface amdundwater flows to assist in
the design of mitigation measures;

. Environmentally sound use ensured by means ofealessary engineering and
drainage facilities, and suitable vegetation.

Different options for the open pit closure and iftsorporation into the surrounding
environment will be considered and discussed dutiegoroject operation, consistent with the
requirements and wishes of the local community thedscope and objectives of protection set
for the East Rhodopes Protected Area.

b) Ore processing plant and infrastructure

Surface installations and foundations will be destaurcted and removed from the site.
The surface of the process plant area will be ethand revegetated as appropriate to the
surroundings and to the proposed end use of thatthat time. Alternatively, buildings, roads
and other infrastructure may be retained as redueany further end-use.

¢) IMWF (Mining waste disposal method, option 1)

The proposed mining waste disposal method (Optipnwill allow progressive
rehabilitation of the facility over the operaticiage.

The mine rock mostly comprises quarz and clay naisemwith only insignificant levels
of sulphide minerals, which classifies it as noidagenerating. The acid base accounting and
net acid generating tests conducted on the oreepsotg tailings characterise this material as
non-acid generating, too.

The outer slopes of the facility will be rehabiléed immediately after their construction.
This rehabilitation will allow planting of a vegéian cover that will minimise dust emissions,
erosion and visual impacts.

The final closure of the open pit, process plard associated infrastructure will be
carried out over a period of 5 years after shuttdoiwoperations.
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The aftercare given to the rehabilitated site extend over the entire period scheduled
in the Mine Closure Plan.

A low-grade ore stockpile with an estimated capyagit400,400 mwill be set up in the
upper portion of the Integrated Mine Waste Facilithis ore will be put through the process
plant on cessation of mining. Should this ore prtovbe uneconomic to process, the stockpile
will be decommissioned and rehabilitated as pathefoverall IMWF closure design.

d) Mine rock stockpiling and tailings deposition ia TMF (Mining waste disposal
method, option 2)

¢ Mine rock stockpile

The mine rock stockpile on Ada Tepe will be rehidtibd in accordance with the type
of end use agreed upon shut-down of operationssdstripped before the commissioning of
the stockpile will be re-placed on the stockpilefate. The stockpile outer surfaces will be
prepared for planting of self-sustaining vegetation

The mine rock stockpile closure design will allovanging of a vegetation cover that
will minimise dust emissions, erosion and negatigeial impacts.

¢ TMF

On completion of the ore processing, the TMF zond womprise a rockfill
embankment (approximately 40 m in height) contgnsome 7.5 million tonnes of ore
processing tailings. Provisions will be made tawlldry closure of the facility, which will
facilitate quick stabilisation of the tailings saceé to minimise the potential for wind and water
erosion, in line with the objectives of ensuringdeterm stability and an appropriate end-use
requiring minimal maintenance.

The accepted best closure practice in mining aiidda disposal is to collect data and
information consistently throughout the depositp@riod to ensure that an appropriate closure
strategy is adopted. This information will includenfirmation of tailings chemical properties,
as well as appropriate vegetation types, hydroldgamd meteorological condition, etc. The
data will be incorporated into the closure planndmguments. The closure and rehabilitation
plan will be prepared at the start of the operatiand will be updated on a regular basis during
project operation.

Upon cessation of tailings disposal, the tailingsagement facility will be drained and
its surface re-profiled (consistent with the regments), and will be capped with an insulating
layer and then soil using the previously stockpged materials.

The surface cover system will be established ugmmohmissioning and closure of the
TMF. The materials required for the cover systenmulobe taken from the waste rock
stockpile and from the topsoil stockpiles estal@dslduring start-up of the construction work
and during processing operations.

The TMF surface cover system should be designédfilh three main functions:

* ensure adequate environment for vegetation;

* provide a protective/drainage layer between tHangs and the root zone; and

« limit seepage into the tailings to an acceptablelle

All service roads not required for the tailings donill be ploughed up and cultivated
during the closing work to promote vegetation. Aagederm monitoring program will be
required after the site is capped and a permaregygtation cover is established.

In conclusion, the closure and rehabilitation o thine under both options including
the open pit, the ROM ore pad, the ore processiagt,pthe infrastructure, the IMWF or the
rock stockpile and the TMF will be carried out owemperiod of 5 years after shut-down of
operations. The project considers an aftercareoppenf 20 years or another agreed period
according to the final closure plan approved byabpetent Bulgarian authority.
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4. Production Process. Main Process Stages

The process has the following main stages:
» Ore mining;

» Ore crushing and grinding, flotation;

» Mine waste disposal.

4.1. Mining

The ore at Ada Tepe will be open-pit mined. Thaing method will be a conventional
open cut drill, blast, load and haul operation. Tiaed ore will be loaded by two hydraulic
back-pull shovels serving up to five 50t off-roadntp trucks hauling the ore to the ore
stockpile (ROM pad). A front-end loader will delivere from the ROM pad to the feed hopper
of the jaw crusher and will be used for generahwiap around the plant area. Additional
mining equipment will include drill rigs, a bulldeg a grader, water tank trucks, and auxiliary
vehicles and light trucks.

Mine Mobile Equipment List*

Make/
Type Model Numbers
Manufacturer

Drill rig Sandvik 1100 2
Excavator Komatsu 1250-7 2
Dump truck Komatsu HD465-7 5
Dozer Komatsu D155AX 2
Grader Caterpillar 12H 1
Water tanker truck KamAz 43118 3
IT utility vehicle Komatsu WA250PT-5 1

Total 15

*The above makes and models are indicative andbaifurther specified in the Working Project.

ANFO type explosives will be used (e.g. Dynolite&'mixture of ammonium nitrate
and 6% of diesel by weight) for the mining of thridized ore in the Upper Zone and
waterproof emulsion for the mining of the ore ire tWall Zone (e.gFortis™ Advantage 80
The above materials are indicative and will beHertspecified in the Working Project. It is
possible to select other explosives of the samsschlhich would not change the blasting
process or environmental impact.

An explosives manufacturer will supply the blastmgterials. Explosives will be safely
delivered from the explosives manufacturing plamttihie minesite by a designated MMU
vehicle (mobile manufacturing unit). This vehicl@lwleliver the products to the pit blast area,
where they will be mixed to form explosives and iathately poured into the blast holes.

All rock material without economic gold and silvealues and therefore classified as
waste will be hauled to a newly designed Integrdtide Waste Facility (IMWF) located
approximately 200 m south-southeast of the operfQtion 1). The IMWF is designed to
store both dewatered process tailings and waskefrom mining.

According to Option 2, the mine rock material wik hauled to a waste dump area
located approximately 200 m south-southeast obfien pit.

Sprinklers and water trucks will be used to contnatl reduce dust emissions from the
mining activities in the open pit mine and haulagethe roads between the mine and the ROM
pad and stockpiles. A wet drilling system, i.e. tbeerse circulation (RC) drilling method, will
be used, where the drill rigs are equipped witht daBection and suppression systems (two dry
filters for larger dust particles and a water nsigstem to suppress the dust particles smaller
than 10um). Protective vegetation belts will belekshed and maintained on both sides of the
roads and decommissioned roads will be rehabititate
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The parameters of the forecast side impacts oreth@onment are defined under the
following mining and technical conditions: rock nigsconsisting of breccia conglomerates
with occasional boulders of metamorphic rocks - kilmplites, gneiss and schists. The rocks in
the deposit can be classified in three categorés®d on the technical parameter estimates:
completely weathered, partially weathered or frélie energy absorption capacity of these
rock types expressed by the estimated relativeurnpgon of explosive is g=0.2 kgfng=0.5
kg/m® and q=0.65 kg/fhrespectively.

Under the specific mining-technical conditions, taehnological parameters of drilling
and blasting are:

. Blasthole diameter — d=76/89 mm;

. Bench height — H=5 m;

. Length of blast long holes for the three typesawk — H=5.5 m, H=5.3 m and
H=5.3 m respectively.

To ensure maximum possible level of safety, allltbédings in the nearby centres of
population are assumed to be "historic structureshe blasting impact assessment. Based on
the Map of Geological Hazards of Bulgaria, Krumadyis located within an area defined as a
degree VIl shakeability area on the MSK scale fdr,@0 year return period. The Bulgarian
code for designing structures in seismic regiorfgnde the seismic design coefficient for this
areaas 0.1 g.

The impacts on the environment that should be obBlett as part of the blasting
management are:

. Blast vibration impact;
. Airblast impact;
. Backthrow of blasted rock within the pit and figk distance;

Generation of gases from the detonation of expbss

The estimated minimum safe distance for humansnagdiyrock under art. 11
(Appendix 7 to art.141) of the Blasting Safety C¢#i@97) is as follows:

. R=157m for completely weathered rock;
. R=269m for partially weathered rock;
. R=272m for fresh rock.

According to the provisions of art.143 of the BiagtSafety Code (1997), the minimum
safe distance for humans is R=300m from the blasiead (for hole diameters less than
110mm). Therefore, R=300m has been accepted amatbalistance for humans. If necessary,
the blast vibration parameters of the blastinggtesiwill be updated at the detailed designing
stage.

The diesel fuel for the mobile equipment serving tipen pit (heavy trucks, hydraulic
excavators, etc.) will be stored in two 50m?3 tankiich will be installed between the tailings
thickener and the maintenance workshop, where ubegchnts for the mining fleet will be
stored.

4.2. Ore Processing
A simplified production process flowchart is pretsehin Figurel.4-1.
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Figurell.4-1. Process Flowchart — Flotation Processingad Aepe Ore

Crushing
A front-end loader will deliver ore from the oreosk pile (ROM pad) to the feed

hopper of an outdoor jaw crusher, whose productewacity will be 200-250 tph, discharge
end diameter approx. 150mm, which will ensure cedslore size suitable for SAG Mill
grinding. A dust collection system is planned tarstalled to ensure dust collection at the ore
transfer points and treatment by a bag filter.
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The crusher product will be discharged onto a fahclosed inclined belt conveyor
leading to the grinding section. The conveyor Wwél equipped with sprinklers to minimise the
potential for release of dust into the environment.

This circuit will also have a crusher handling thebbles recycled from the semi-
autogenous grinding mill in the grinding sectiorheTpebble crusher product will discharge
onto the mill feed conveyor belt.

The downstream process is wet and will not genehasé emissions.

Grinding

The grinding section of the plant will be locatedide the main plant building, which
will be shared with other plant sections as wellheessworkshops and other facilities.

The crushed product will be ground using a thraegestwet grinding circuit (no dust
emissions are expected) with a primary SAG mill eegrinding in a secondary ball mill and a
tertiary vertical stirred mill. The SAG mill peblslei.e. the oversize product from the mill
trommel, will be discharged onto a rubber-belt agyor leading back to a pebble cone crusher.
The pebble crusher product will discharge onto mhi# feed conveyor belt. The project
grinding flowsheet includes a grate discharge, Iditeed primary SAG mill. Both the
secondary and tertiary grinding stages will incogb® primary and secondary classification in
hydrocyclone clusters. A relatively fine grind isquired to achieve satisfactory level of
exposure, which dictates the selection of this ding circuit configuration. The grinding
circuit product will typically be B of 40 microns. The grinding circuit will also incle a
screening section for removal of any trash, mosthpden and plastic waste, from the ore feed,
which would otherwise report to the hydrocyclonemdow stream feeding the flotation section
and cause problems in the operation of the flatati@nks and thickeners.

After the screening section, the ore feed will deaaced to a gravity separation circuit
for recovery of part of the free and exposed galdigles.

The grinding section will be located inside thed&ss Plant.

Flotation

Flotation will be the main process for recoverytloé gold and silver values from the
ore. The process will be performed in flotation keanwhere the recovery of the payable
components from the waste rock is achieved by ¢mming the surfaces of mineral grains
based on the different surface chemistry of thel gold rock particles. Air is introduced to the
bottom of the banks and dispersed by an impelleedrby an electric motor. The air bubbles
rise to the surface of the flotation cell collidingth the pulp particles. The hydrophobic
particles attach to the rising air bubbles to fdmoth on the surface, which overflows the
flotation cell and advances to the next stage.

A direct selective flotation flowsheet consisting ane rougher stage, three cleaner
stages and two scavenger stages is consideredndthee of the floated material requires
extended conditioning of the surfaces prior to ldgsge into to the flotation banks, which is
achieved by:

» addition of copper sulphate (a surface sulphidisgmpgent) into the SAG grinding

stage;

» advancing of collector reagents to an agitatoctorditioning prior to flotation.

The bulk of the flotation reagents will continuoudbe metered into the process
throughout the circuit.

The following reagents will be used in the flotatjorocess:

- Collector: PAX (potassium amyl xanthate) and animum amount of

dithiophosphate (Aerofloat 208);

- Frother: Cytec OrePrep F 549;

- Dispersant: Sodium silicate (Na20xnSiO2, alsovkmoas water glass or liquid

glass);
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- Sulphidiser: Copper sulphate (CuSO4x5H20).

The Au and Ag recoveries are expected to be ciséa &d 70% respectively.

Gravity Separation

The process involves selective separation of tjigdr from the heavier products in the
process based on their different densities. Itaggomed on separation tables using water,
which washes the light particles while the heavgsohecome attached to the table surface and
are advanced to one of its ends by forward/backwation of the deck. Centrifugal machines
are also utilised in gravity separation to enhatiee gravitational force experienced by feed
particles thus enabling separation of materialfiwiharrow size ranges. The Project Proposal
considers the use of centrifugal machines for gyaseparation due to the relatively small size
of the gold patrticles in the Ada Tepe ore.

The gravity separation circuit will be located vitlihe grinding area. The coarser gold
particles contained in the ore feed will be sematan the centrifugal machines. The recovered
gravity concentrate will be combined with the firfldtation concentrate to form the final
product of ore processing. The discarded slurrnftbe gravity separation circuit will form the
feed to the flotation circuit.

It is possible to include a second gravity sepamatitage downstream of the flotation
circuit to improve final concentrate gold gradeshis becomes a requirement from marketing
point of view. This stage is edged out in dotiee lon the process flowchart. The waste from
the gravity separation process will be an interimodpct, which will be fed back to the
regrinding ball mill to further expose the gold fiaes.

Dewatering
The final tailings will be thickened in a radiaidkener to a final pulp density of 56%

solids. A diluted flocculant solution will be addexithe slurry to facilitate the settling of solids
It is possible to add cement to improve waste clhestion before the waste is fed to the cells
of the mining waste facility. The thickener overiigsupernatant water) will be pumped back
into the process via a retention pond. The thickemelerflow will be pumped into a tailings
delivery pipeline for deposition into the IMWF.

The final concentrate will be dewatered and pactdgeshipment to a custom smelter.

4.3. Ancillary Plants and Facilities

The process flow-charts for the individual ancildacilities are presented in Figure
11.4-2 The reagent preparation facilities will be lochteithin an annex to the main process
building. The containers of reagent will be moveahi the delivery point into this annex with
an overhead crane and a telescopic forklift.
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Figurell.4-2. Ancillary Plants and Facilities

The reagents packaging, transportation to and trersite, handling and preparation,
and waste packaging handling will conform to thguieements of the Regulation on Packaging
and Packaging Wastes (Government Decree 41/2004).

1) Xanthate Mixing Plant

The xanthate will be delivered as pellets in 200dtg in PET bags enclosed in steel
drums, which will be stored in the reagent storegdity. The drums will be delivered to the
reagents mixing annex and lifted by a crane taigents mixing level.

The drums will be lifted by a trolley hoist to anthate solution preparation deck. The
ready solution will then be fed by gravity to artatjng tank. The xanthate will be diluted to
5% solution strength. The solution will be pumpetbia feed tank in the flotation section, from
where it will be dispensed into the flotation ceélisough dispensing meters.

A dry filter will be installed above the xanthataxmg deck to collect the airborne
particulate matter. A general ventilation systerti be installed in the facility.

The empty drums and PET bags will be returnedecstipplier.
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2) Sodium Silicate (Liquid Glass) Delivery Plant

The sodium silicate (N®xnSiQy) will be bulk-delivered in 20t tanker trucks. Tlad
will be pumped into a storage tank capable of damtg two truck loads.

The solution will be pumped into a feed tank in tlogation section, from where it will
be dispensed into the flotation cells through disoeg meters.

3) Copper Sulphate Mixing Plant

The copper sulphate will be delivered as powdek@adn 25 kg multi-layer paper bags
grouped on polymer shell covered wooden palletd aitlifting eye. It will be stored in the
reagent storage facility. The pallets will be det®d to the reagent preparation annex and lifted
by a crane to the reagent mixing level. Individbags will be hand removed from the pallet
and loaded into the feed hopper of the appropraxéng tank, where raw water will be added
continuously to produce a 20% by-weight solutionm&tering pump will deliver the copper
sulphate solution upstream of the SAG mill, whenegiil be added into the process. The empty
bags and polymer packaging will be collected sdphras packaging wastes.

4) Dithiophosphate Mixing Plant

Dithiophosphate (such as Aerofloat 208, which s titade name of a similar product)
will be delivered in 1m3 packaging (combining a PEdntainer on a wooden pallet). The
deliveries will be handled by a crane and storeth@reagent storage facility. A mobile pump
will deliver the reagent to a feed tank in the dlain section. The mobile pump handling
operations will be performed while the pallet isaqgdd over a secondary containment
arrangement having an effective retaining capaafity.2m3. A dispensing meter will dispense
the 20% by-weight solution of dithiophosphate itite flotation process (the conditioning tank
upstream of the flotation circuit). The packaging imanaged on a rotation basis — the full
packages will be delivered in exchange of the erpptikaging for re-use.

5) Frother Mixing Plant

The frother (OrePrep F-549, which is the trade nama similar product) is a liquid
delivered in 180kg drums. which will be handleddgrane and stored in the reagent storage
facility. The frother storage area will be providedth a concrete secondary containment
structure, whose retaining capacity will be 20%atge than the maximum frother stock at any
time. A mobile pump will deliver the reagent to @edl tank in the flotation section. A
dispensing meter will dispense the reagent intdlttation process. The empty drums will be
returned to the supplier.

6) Flocculant Mixing Plant

Flocculant will be delivered to the site in powdi@m packed in 25kg multi-layer paper
bags grouped on wooden forklift pallets coveredshgnk wrapped plastic. These will be kept
in the reagent store area. The pallets will bevdedid to the reagents preparation annex and
lifted by a crane to the reagents mixing level.

Individual bags will be hand removed from the padled loaded into the feed hopper of
the appropriate mixing tank, where raw water wdlddded continuously to produce flocculant
at 0.5% solution strength.

Mixed flocculant will gravity flow from the mixingnachine to the storage/surge tank
beneath. It will be delivered to the thickener bgteming pumps and diluted down to 0.025%
strength solution with recycled water immediatelgfdve its addition to the pulp stream
entering the thickener.

4.4. Final Product. Qualitative and Quantitative Craracterisation
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The quality of the final product will depend on te#iciency of the recovery of the
precious metal values (i.e. gold and silver) aslwasl on the market demands and the
downstream processing (toll treatment) optionslakbe in the country and abroad. Therefore,
the project will have the option to produce eitler-grade gold-silver concentrate (200 g/t
Au) or high-grade gold-silver concentrate (500 Ait). The concentrate tonnage will vary
according to its quality. The process plant wilbgmmce more tons of concentrate at low metal
grades (about 10,000 tpa) and, respectively, tess af concentrate at high metal grades (about
4,000 tpa).

4.5. Mine Rock and Tailings Characterisation. Managment of Mining Wastes

The mining and processing operations will generaiae rock (waste rock from
mining) and flotation process tailings.

The rock material with no economic gold and silvalues is classified as waste rock,
which is generated in the process of exposure/acieshe ore body. It mostly consists of
breccia conglomerates with occasional boulders etfamorphic rocks — amphibolites, gneiss
and schists. A total of 14,950,000 tons of wasti e expected to be produced during the life
of the Ada Tepe mine.

The process (or flotation) tailings are the wasttamal rejected from the flotation plant
after the recoverable valuable minerals have bggacted from the ore feed. About 7,235,000
tons of tailings are expected to be generated &gtid of the project life.

The flotation tailings will be dewatered prior toeir disposal in a IMWF (Option 1).
That will enable co-disposal of tailings and wasiek.

Co-disposal of mining wastes has the following adages:

* Reduces the area required for disposal and stafageing wastes;

» Better utilises the storage capacity of the wastpasal facility;

* The reclaimed water from the tailings will be relegtback to the Process Plant,
therefore significantly reducing any losses froraration;

* Reduces the risk of spillages during the tailinglvéry process;

* Reduces the risk of emergencies resulting in a majecontrolled discharge
during/after a storm event;

* The IMWEF drainage will gravity report to two colletg sumps and then pumped
to the retention pond,;

* Reduces maintenance and closure costs.

The IMWF has a total design footprint area of 41 drad an estimated capacity of 14
Mm?3, which is sufficient to accommodate the entire antoof mining wastes generated
throughout the mine life of the Ada Tepe portiontbé Khan Krum Deposit. The facility
features:

» Tailings delivery pipeline — Its total design lehgs 1,000 starting from the tailings
thickener on the process plant site and endinguhipre discharge points in an active
tailings cell. It will be composed of HDPE pipes.

» Starter platforms — They will be constructed froraste rock at the start of operations
and will form the northern and the southern slogfethe facility. The starting elevation
of both platforms will be RL 290m. Their outer fas®pes will be constructed at
2.5H:1V, which will ensure the stability of the ity and maximize the storage
capacity of the existing ravines.

* Outer berms — They will be constructed from minekraith horizontal benches at 10
m vertical intervals with the intervening slope stincted at 2.5H:1V and a bench crest
width of 5 m. They ensure the containment of thekdmed tailings. To prevent tailings
being carried through the outer mine rock bermilter fsystem will be placed on those
berms. The filter system will consist of a draindayer and/or geotextile. The drainage
layer will be constructed from crushed rock;
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« IMWF development stages — The facility will be deped by successive over the
starter platforms. Mine rock will be placed to d¢eeaells, whose outer and internal
berms will have a bench crest width of 5 m at evEdyn vertical interval. The outer
berms will form the downstream face of the facjlyhose overall slope will be in the
range of 2.5H:1V. Internal berms will create cdtis the tailings, accommodate the
tailings distribution and discharge pipework andwlmine equipment access. Thus, a
structure will be constructed, which has a contusiouter face of mine rock and cells
containing the dewatered tailings.

* Underdrain system — It plays an important role @andesigned to collect and convey the
rainfall that infiltrates into the facility and theater expelled from the tailings during
consolidation. A two zone filter system will be péal to prevent tailings being carried
through the outer mine rock berm.

» OQuter drainage system — Precipitation on the miastevarea will infiltrate through the
waste. Surface interception drains will be congadcto divert the runoff from the
IMWF upstream catchment and prevent it from entgnio the facility.

* Collecting sumps - two sumps will be set up attthee of the IMWF north and south
catchments to collect seepage and tailings watease from the IMWF area. Each
collection sump will have a storage capacity of @0, with a depth of 3 m. Both
sumps will be provided with pumps, which will operaontinuously depending on the
sump water levels and return the seepage for rasiggocess water. Each sump will
have two pump units: one in operation and the atheron standby.

* The control and monitoring system will consist opi@someters: 2 of them will be
installed downstream of the IMWF toe and the tloin@ will be upstream of the facility.
They will be used for groundwater monitoring. The@ximum thickness of tailings
layers and their consolidation will be controlledddectrical piesometers. Their number
and locations will vary depending on the locatiohshe tailings cells. Approximately
20 electric piesometers will be used. 25 objecnhisoon each berm and 3 reference
points on the natural ground will be used to manitee vertical and horizontal
displacement.

The IMWF design footprint lies entirely on stateatolled forestry fund land. This
land is included in the future concession.

BMM EAD has prepared an Integrated Mining Waste 8gment Plan, which is
attached to this EIS as a separate document. Bpaation of this Plan is a requirement under
art. 22d par. 2 of the URA.

The detailed characterisation of the mining wasiespresented in the Waste
Management Plan (Appendix 6). The waste charaeateis and classification complies with
the requirements under the Regulation on the Spe&equirements to Mining Waste
Management (art. 10 par. 3, Appendix 1) and DivecR006/21/EC on the Management of
Waste from Extractive Industries, and EC Decisiated April 30, 2009.

The mining of the Ada Tepe mineral resource willng@ate mine rock without
economic gold and silver values.

The rock material with no economic gold and silvalues is classified as waste rock,
which is generated in the process of exposure/adodabe ore body. The rocks are sedimentary
breccias and breccia-conglomerates comprising wsripieces of metamorphic rocks -
amphibolites, gneiss, schists. A total of 15 millionnes of waste rock are expected to be
produced during the life of the Ada Tepe mine. Waste rock is classified as fresh (25 %),
oxidized (20 %) and strongly oxidized (55 %) depegdn the weathering grade.

Mineralogy of Mine Rock (% by weight)
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Tablell.4-1
Fresh rock Fresh host Sample Sample
Mineral Molecularformula sample rock sample | oxidized rock strongly
(wall zone) oxidized rock
Quartz SiQ 44.4 22.8 62.1 46.5
Muscovite KABAISi30;o(OH), 4.0 6.5 2.0 4.9
Potash feldspaf  KAIgDg 28.7 8.4 115 33.1
Plagioclase NaAIgDg— CaALSi,Og 18.5 35
Clinochlore (Mg,F&Y)5AI(SizAl)O1o(OH)g 21.1
Pargsite NaC#&Mg,Al)SigAl ,0,,(0OH), 1.4
Kaolinite AlSi,O5(OH), 8.8 5.0 15.3 8.6
Calcite CaCQ@ 0.7 14.0
Ankerite Ca(F&,Mg,Mn)(COy), 11.8 1.6
Goethite o—FE*O(OH) 9.0 3.3
Pyrite Fe$ 1.7 0.8
Total 100.0 100.0 100.0 100.0

Quartz, aluminum silicates, carbonates and pyreval in the fresh rock samples
(25% of the mine rock). The occurrence of ankeiritehe fresh rock from the Wall Zone
reduces the neutralization potential due to thegmee of iron (ll) in the mineral. Despite that,
the alkalinity of the whole mineral is sufficiend frevent acid generation. The dominant
carbonate mineral in the fresh host rock sampt=lsite. The oxidized and strongly oxidized
rock (75 % of the mine rock) do not contain pyoteother sulphides. The available goethite is
probably a product of the oxidation of the origisalphide. Like fresh rock, the main phases of
the material contain quartz and aluminum silicates.

The mine rock composition has been compared agdiastverage crustal abundance.
Except for the fresh host rock samples, all otleek rsamples contain elevated concentrations
of SiO, compared to average crustal abundance. The inole @oncentration is higher than the
average in all samples: it is associated with thieate, goethite and less with the pyrite. The
concentrations in the oxidised rock and fresh mosk samples are lower than the average,
while the strongly oxidised rock samples and thestir rock samples from the Wall Zone
contain elevated concentrations compared to averageal abundance. This is attributed to
the varying concentrations of potassium feldspahendifferent samples. The concentration of
the rest of the oxides is generally below the ayererustal abundance. Except for the iron
concentrations, the results of the element anafysisimilar to the average crustal abundance.

4.6. Soil Stockpile

Prior to construction, all areas planned for carmgton or mining will be stripped of
topsoil, which will be stockpiled for further usethe closure and rehabilitation stage. Topsoil
layers are generally low in humus and very shal(®ss than 10 cm) over the areas to be
affected by the operations; therefore, the sultapdrs will also be stripped to ensure sufficient
stock of soil materials to meet closure requiremment

A soil stockpile with an area of 2 ha will be sgtin the upper portion of the integrated
mining waste facility for convenience during thé&abilitation. It will be used to stockpile the
soil material removed from the open pit, procesmphlnd IMWF areas. This soil material
contains elevated levels of arsenic and heavy mesddove the maximum allowable
concentrations (elevated background concentratians)) therefore will be used for forest
rehabilitation only.

The total volume of the stockpiled soil will be aibol50,000 m with a maximum
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stockpile height of 10 m according to art. 10 ofRation 26/02.10.1996 on the Rehabilitation
of Disturbed Areas, Improvement of Low-Fertile LandRemoval and Re-Use of Topsails.
Following topsoil deposition, a deep-root vegetatiover will be established because the soil
material will have to be stored for a period of mtitan three years.

The soil stockpile will be sited in the upstreamtjom of the IMWF, which will enable
both surface runoff and seepage to be collectedcandeyed through the IMWF underdrain
system.

4.7. Infrastructure

The infrastructure includes construction of the mmgirocess plant building,
warehouses/storage areas, roads, water/sewag®waed gervices, etc.

The construction projects scheduled for implemeémtan 2012 and 2013 are:

* Main process plant building;

Fuel storage area - two (2) tanks for diesel fuel,

» Reagents store;

» Car wash;

* Roads.

The main process plant building, which will alsc@mmodate the reagents plant and
associated ancillary equipment, is described initiet sections 4.2 and 4.3 above.

The car wash will be a steel frame structure witygarbonate wall and roof panels on
a concrete base. It will have three bays — a ldrgning bay with a powerful vacuum-cleaner to
clean the interior of vehicles and two exterior vagays.

The concrete base surface will be provided wisliigable downward slope to drain the
wastewaters containing oils and petroleum produatsunderdrainage pipe system will collect
and convey the wastewaters to a collecting sump ttea car wash The sump will be a
conventional mud and oil trap design. Its capauity be sufficient to ensure collection of
wastewaters, oils and petroleum products and efficeolids and oil/water separation. The
lighter oil phase will be pumped to a waste oil teamer. Full containers will be replaced and
stored in the area for temporary storage of hazmrea@stes. The waste oil will then be handed
over to waste management recycling companies thaé Ipermits for this type of waste
activities. The settled solids (mostly rock mat@riaill be scooped and deposited into the
IMWEF together with the thickened tailings. The veagater stream reclaimed from the mud and
oil trap at an expected flow rate of 0.2 L/s wil advanced to the reclaimed water tank.

The fuel store will be set up between the workshogd the tailings thickener. It will
include two surface steel or reinforced concreteasfe tanks. Each of them will have a storage
capacity of 50 h A secondary containment system constructed fraaterials having Class
Al fire rating will ensure safe containment of aegital spills from the fuel tanks. The fuel
tanks design and construction will be fully comptisvith the requirements under Regulation I-
209/22.11.2004 on the Fire Safety Rules at OperatiSites/IB, 6p.107 / 07.12. 2004

The site access road corridors considered in thegrproposal are:

* Corridor A starting from the Zvezdel junction onetiMomchilgrad-Krumovgrad-
lvaylovgrad main road and running south through @@ar Tokachka Village, Zvunarka
Village and lzgrev Quarters in Krumovgrad, thenngtang off the main road and
passing across Kaldzhikdere near Ovchari Villagéhto minesite on Ada Tepe. The
section of the route between Tokachka Village amudv Quarters in Krumovrgrad is a
two-lane asphalt surface road. The road passes anedroe factory and the town
hospital. After the bridge across the Krumovitda toad runs parallel to the river.
Private agricultural land units are located on bsittes of the road. This section of the
route passes through belts Il and Il of the sapipaotection zones around the existing
drinking water abstraction supplying Ovchari Vilkagrhe distance between the fencing
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of belt I and the road is approx. 50 m. Just betwossing Kaldzhikdere valley, which
discharges into the Krumovitsa River, the road u$ off — the existing bridge is
completely destroyed.

e Corridor B starting from the Zvezdel junction onettMomchilgrad-Krumovgrad-
lvaylovgrad main road and running south through aedr Tokachka Village and
Zvunarka Village, where it branches off to Pobedarntet of Ovchari Village: a dirt
road to the Ada Tepe minesite. The section of thaer branching off the main road
through Tokachka Village to the junction at Pobdd@amlet is a two-lane asphalt
surface road. It passes through a priority halufahe East Rhodopes Protected Site.
The section of the route after the junction to Rlab&lamlet is a single-lane asphalt
surface road. Private land units (agricultural d¢hnigs, tobacco plantations, etc.) are
located on both sides of the road. The sectiorhefroute immediately after Pobeda
Hamlet to the Ada Tepe project site is a dirt rdad in poor condition and part of it is
heavily eroded off.

The access to the minesite is based on Corridowld¢ch is recommended by the
Kardzhali District Road Service (see Appendix 4).

5. Project Raw and Other Materials, Natural Resoescand Energy Sources

The project will require supply of sufficient qudies of raw materials for the
construction, operation and closure of the open thg process plant, the IMWF and the
associated infrastructure.

5.1. Raw and Other Materials Required for the Consuction Stage. Qualitative
and Quantitative Characterisation

The main construction materials (bricks, concregment, lime, structural steel and
steel sheets, reinforcement bars, window/door freonk, glass etc.), and the fuel needed for
the construction equipment will be purchased inngtias and with quality as specified in the
design.

5.2. Raw and Other Materials Required for the Operéion Stage. Qualitative and
Quantitative Characterisation

Raw Materials
The main raw material that will be used in the pcbjs the auriferous ore from the Ada
Tepe open pit.

Approved reserves and resources at Ada Tepe pripsfiean Krum deposit

Zone/Prospect Catego Ore Grades Metals
t Au, g/t | Ag, g/t| Au, kg Ag, kg
Probable Reserves 122 1,493,0007.29| 4.31| 10,892.6] 6,440.6
Measured Resources 331 7,292,0002.37| 1.03| 17,294.0f 7,503.0
Total Ada Tepe 8,785,000 3.21| 1.59| 28,186.6] 13,943.6

Tablell.5-1 gives the average chemical composition ohtireable ore:
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Average Concentration of Major and Trace Elementthe Ada Tepe Ore,
Khan Krum Deposit

Tablell.5-1
Au|Ag|Co| As|Fe|Cu|Zn|Pb|Ni| Cr |[Mn |Cd
gt |glt | glt| o/t | % | g/lt| glt|glt|glt| g/t | glt| gl
AdaTepe | 5| 2| 14| 1453.1| 10| 34| <5] 43 250|509]| <5

Prospect

The results of the whole rock chemical analyses Q)VRf the mineable ore are
presented ifable 11.5-2.

WRA of Ada Tepe Ore

Tablell.5-2
Type Unit Fresh Oxidized ores Ave:jage fqr =
eposit
SiO, % 69.80 81.00 80.20
Al,O3 % 4.70 6.96 5.90
CaO % 8.63 1.59 2.85
Fe0s % 2.75 3.51 3.28
K20 % 2.19 3.18 2.60
MgO % 1.53 0.17 0.44
NaO % 0.09 0.11 0.14
TiO; % 0.22 0.37 0.30
MnO % 0.07 0.08 0.08
BaO % 0.02 0.03 0.03
SO; % 1.02 0.10 0.22
P,Os % 0.04 0.07 0.06
Tempering % 8.74 275 3.65
losses
Total 99.75%
Materials

A licensed explosives manufacturer will supply tilasting materials. Explosives will
be safely delivered from the explosives manufaotuplant to the minesite by a designated
MMU vehicle (mobile manufacturing unit). This vel@cwill deliver the products to the pit
blast area, where they will be mixed to form exples and immediately poured into the blast
holes. The blasting works will be fully complianitivthe requirements of the Blasting Safety
Ordinance issued by the Ministry of Labour and 8b@/orks (SG issue 3/10.02.1997). BMM
EAD will not construct and operate an explosivegazne.

The following reagents and consumables will be useithe extraction and processing
of the raw material (auriferous ore) to a final gwiot (flotation concentrate): potassium amyl
xanthate, copper sulphate, sodium silicate, ditegphate, frother, flocculant, grinding balls,
explosives and blasting consumables, and watesh(faed returned).

The reagents that will be used in the ore procgssiast be provided with Material
Safety Data Sheets (MSDS) (presented in Appendof the EIS), which should contain
information about:

. chemical composition;

. emergency response;

. emergency phone;

. other information from the manufacturer.
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The characterisation of the chemical substancpsesented in Table 11.5-Zccording
to the provisions under the Protection against Harnmpact of Chemical Substances,
Preparations and Products Act, the chemical sutssaare classified on the basis of their
principal properties. The classification is doneetmable risk assessment of their impact on
human health and the environment.

Characterisation of the Chemical Substances ThétB&iUsed in Ore Processing

Tablell.5-3
Code | Classification Description Chemical and R- S-phrases| Tonnage
physical properties | phrases kg/h
Xn— harmful; Xi | Potassium amyl Appearance: R22 S26, S36 14-15
- irritant xanthate powder, flakes or | R36/37/38
pellets;
Colour: pale yellow,
grey-yellow,
yellow-green;
Odour: strong,
unpleasant odor;
Not classified ag Sodium silicate Liquid, almost Not Not 15
hazardous to transparent, available | available
humans and the odorless, soluble in
environment water and other
solvents.
Xi-,C- Dithiophosphate Yellow to amber| R41, R34 | S26, S45, 2
Corrosive liquid, stable R3, R35 S50A,
S36/37/39
Not classified ag Frother Colour: yellow to Not Not 0.5-1
hazardous to brown available | available
humans and the Appearance: liquid
environment Odouir: light ether-
like odour
Xn — Harmful | Copper sulfate Solid, odorless, blug R: 22- S (1/2-) 11
penthahydrate substance 36/38- 22-60-61
Stable under normal 50/53
conditions of use
and storage
Not classified ag Flocculant Organic Not Not 1-2
hazardous to Colorless and available | available
humans and the odorless
environment
Xi -irritant Cement fine ground, R37/38 | S2, S22 400 — 500
inorganic material, R41 S24/25,
gray, odorless R43 S26
powder S36/37/39
S46

The fuel used on the site must be certified forcemtrations of lead, sulphur and other
environmentally hazardous substances. The promusiders storage facilities and tanks for
storage of raw materials, intermediary products gmdducts under normal operating
conditions, and secondary containment arrangemfemtemergencies. The access to the
storage areas will be restricted.

The stock of chemical substances and productgsllistdable 11.5-3 should not exceed
the maximum allowable stock levels under the law.
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5.3. Natural Resources Qualitative and QuantitativeCharacterisation
The investment project proposal considers miningusiferous mineral resources.

Approved reserves and resources at Ada Tepe prpdfieen Krum deposit

Tablell.5-4
Ore Grades Metals
Zone/Prospect Catego T Au, g/t| Ag. oit| Au. kg Ag. kg
Probable Reserves 122 1,493,0007.29| 4.31| 10,892.6] 6,440.6
Measured Resources 331 7,292,0002.37| 1.03| 17,294.0f 7,503.0
Total Ada Tepe 8,785,000 3.21| 1.59| 28,186.6/ 13,943.6

The Ada Tepe deposit can be classified as a higtegrshallow, low-sulphidation
epithermal style gold-silver deposit. Two majorasyof gold-silver mineralisation are apparent
at Ada Tepe:
Based on the interpretation of the results, i.euctiral and morphological
characterization of mineralization, the prospect ba classified as a Class 2 deposit with a
complex geological composition, irregular orebodyickness and very uneven gold
distribution.
The Ada Tepe reserve and resource estimation lesgrepared by RSG Global.
This resource estimate has been determined andedpgn accordance with the JORC
Code. It has been reconciled by BMM EAD with thelddwian Classification of Solid
Underground Mineral Resources and Ore ReservesoliRiesm 413/1998 of the Council of
Ministers) by applying the respective reserve agsburce categories accepted in Bulgaria:
code 122 (possible reserves) and code 331 (measessdirces) based on the level of
understanding of the deposit:
- measured resources (code 331), whose estimatid@d4 and 2005 indicated possible
economic mining; and
- possible reserves (code 122) - this is the Wallenalization, which has been subject
to more detailed economic mineability evaluation.
Depending on the level of confidence in the respand the assessment of its technical
and economic mineability, the following approachrégerve/resource classification has been
adopted (the respective JORC categories are imdicatbrackets):
» Wall Zone - Pass 1 (restricted range estimate etbas a 3D wireframe)Possible
Reserves Code 12@ndicated Resource under the JORC Code)

« Wall Zone - Pass 2 (extended range estimate witmen\Wall Zone wireframe):
Measured Resources Code 33Inferred Resource under the JORC Code)

* Upper ZonesMeasured Resources Code 33(Inferred Resource under the JORC
Code)

The resource categories have been determined t@ngelective Mining Unit (‘'SMU")
emulation for the Multiple Indicator Krigging ('MIKgold estimate at a 0.9 g/t Au cutoff.

The quantitative x-ray analysis of electrum in sgedrom the Upper and Wall Zones
indicates that the gold fineness varies with deptie gold in the Wall Zone is finer (746 to
828) but closer to the surface it becomes electi@®2 to 724 finenenss) and contains more
impurity elementsAg+Cu, Fe, As, Sb, Te, Zn.).

The results of the quantitative x-ray spectrometdicate different Au/Ag ratios in the
Wall Zone and in the Upper Zone.
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Quantitative X-Ray Spectrometry of Wall Zone Eleutr

Tablell.5-5
Elements Composition, Wi% Total
Minerals Au Ag Te cd Zn Fe Cu S
Native gold | g, 5 | 1676 0 0 0 0.19| 0.44 ol 9956
center
Native gold | g9 2 | 175, 0 0 0 0.08 0.2 0 99.47
periphery
Native goldin| g, o | 155 0 0 0 <0.01  0.49 0| 99.95
carbonate
Hessite 198 | 61.4| 3653 0 0 0 0 d 99]9
Greenockite 0 0 0 51 2248 0.6 0.38 25|18 9964

Two site water supply options have been studied:

Option 1.Installation of a proprietary fresh water abstm@activell in the Krumovitsa
River gravels where sufficient water resourcesaualable and without any negative impact
on the requirements of the local community. Theawpfor installation of a proprietary fresh
water abstraction well in the alluvial gravels ofukhovitsa River or Kessibirdere would
provide up to 5 L/s to the site, which is suffidiéa meet the project fresh water requirements
for the process and the ablution facilities. T@tion will also require a one-off abstraction of
100,000 of fresh water from the Krumovitsa River at tharstup of operations.

Option 2. Collection and storage of water from the Kaldzh#dley watershed into a
small storage dam, which will normally be selfifity from the catchment areas with occasional
abstractions from the Krumovitsa River. A storageandwould have the capacity to supply
water to the project for an extended period, 6-Xhtims, without recharge and minimise the
project dependence on water supply.

The economic, social and environmental studies taeddata from hydrological and
hydrogeological surveys, however, show that thet foption (a proprietary fresh water
abstraction well) is the most suitable one.

The expert investigation carried out by the Plovaased Vodokanalproekt AD
demonstrates that it is possible to abstract Sulitsout affecting the existing drinking water
abstractions supplying Krumovgrad and the nearltifesgents. Currently, the Krumovgrad
drinking water supply comes from 2 wells and adhime is on standby. The combined
resource of the two lower rate wells is 32.4 L/iseTotal amount required to meet the drinking
water requirements of the town estimated at 20attording to the Guidelines for the Design
of Water Supply Systems. These figures clearly detmate that the project will not have a
noticeable effect on the available resource. Thelbioed project fresh water usage and public
drinking water usage would total some 25 L/s legvan free resource of 7.4 L/s without
counting the third abstraction well, which woulddddrther 29 L/s.

The project would require approximately 2,894,000 oh water per annum from
internal and external water sources (based on aoahmprecipitation forecast approximating
the mean annual precipitation levels for the avenagcipitation year). The project considers
that more than 98%, or an average of 2,830,0809ear, of the total demand will be met from
recycling (internal sources) as follows:

« Internal recycling of tailings thickener overflow about 2,170,000 Hyear
(248 ni/h);
« Drainage from the IMWF — about 660,008/year (75 rivh);
External water sources will supply:
« Fresh water — 64,000%per year (7 rih);
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The project drinking water requirements of abo8tr@*/h (or about 6,500 fyear) will
be met from the proprietary abstraction well aftetaining the necessary permits.

5.4. Use of Energy Carriers. Types and Quantities

The main energy carriers that will be used aretetegower and diesel fuel.

» Electric power

Electric power for the project will be supplied the NEC-EAD and the power source
will be the Krumovgrad substation 110/20kV. Thdistaoperates two transformers: a 16 MVA
unit and a 25 MVA unit. Currently, the nominal loedapproximately 30% and the available
free capacity will be sufficient to meet the prajeequirements without affecting the municipal
electric power requirements. NEC EAD will suppleatic power to the project site via a
single overhead line. A backup supply line wiB@be available. BMM will construct the site
substation and the site distribution system.

Most of the electric power will be used for orestiing and grinding, and the remainder
will be used in the other process stages, the edffiand other ancillary facilities. The total
installed capacity will be 7.5 MW and the maximuater of consumption is expected to be 5.1
MW. Table I1.5-5 presents the quantitative distribution of &lecpower by types of
consumption.

Electric Power Consumption

Tablell.5-6
Electric Power [kW]
Mineral Processing 3,300
Offices 250
Ancillary Plants and Facilities 1,250
Total 5,100

The electric power requirement for processing d3,860 tpa of ore is estimated to be
32 GWl/year. The power required for processing wlof ore is approximately 48 kwWh.

» Diesel fuel

Diesel fuel will be used by loaders, haul truckslity vehicles, mobile mining and
ancillary equipment. Liquid fuels will be delivered tanker trucks. The diesel fuel will be
stored in two on-site storage tanks, each with cigpaf 50 n?, located a safe distance from
the pit (more than 500 m away) between the tailthgskener and truck shop.

The diesel fuel requirement for processing of 860,pa of ore is estimated to be 5,400
tpa. The fuel requirement per ton of ore procesaédbe approximately 6.7 litres. The sulphur
content in the diesel fuel will be below 0.2%.

5.5. Water Supply Sources. Quantities. Water Manageent
The site process water supply design should mesetrtajor criteria:
» Ensure normal project operation;
» Minimise fresh water consumption.
One of the more important project directives iptovide the water supply without any
negative impact on the requirements of the locatiroonity and downstream users, which are
particularly important during the dry season of yiear.

Two site water supply options have been studied:
a) Option 1
» Installation of a proprietary fresh water absti@ctwell in the Krumovitsa River
gravels where sufficient water resources are dsailand without any negative
impact on the requirements of the local communiitye option for installation
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of a proprietary fresh water abstraction well ire thlluvial gravels of the
Krumovitsa River would provide up to 5 L/s to theeswhich is sufficient to
meet the project fresh water requirements for thecgss and the ablution
facilities. The proprietary well installation woutwt cause inundation of land or
disturbance of protected habitats. A fresh watek t&ill be constructed on the
process plant site, which will be fed by the well.

a) Option 2

» Collection and storage of water from the Kaldzhaley watershed into a small
storage dam, which will normally be self fillingofn the catchment areas with
occasional abstractions from the Krumovitsa Rivestorage dam would have
the capacity to supply water to the project foreatended period, 6-12 months,
without recharge and minimise the project depenglemrt water supply. The
only possible option for the siting of the storadgm close to the site is the
Kaldzhikdere valley. The valley catchment is bigpegh to maintain the water
balance of the facility. The area required for twmnstruction of the dam
amounts to about 7 ha, which will give an effectivater storage capacity of
about 250,000 f The problem associated with the dam construcisothe
likely derogation of habitats that are within theoge of protection in the East
Rhodopes Protected Area. The dam height will havse over 16 m because it
should be sited in a shallow portion of the vall€lis is quite a big height for a
dam especially in relation to the impact that atreexe precipitation event
would have compared to the low fresh water requeris

The economic, social and environmental studies theddata from hydrological and
hydrogeological surveys, however, show that thet foption (a proprietary fresh water
abstraction well) is the most suitable one.

The expert investigation carried out by Vodokanadt AD Plovdiv demonstrates that
an abstraction of up to 10 L/s from the KrumoviR@er gravels will not have a negative
impact on the water requirements of Krumovgrad @mdnstream users.

All local factors for rainfall, evaporation, catckent areas, and topography have been
included in the development of the water balanecete project. Historical meterological and
river flow records taken on a monthly basis overydars between 1974 and 2003 have been
included in the model to develop the operating &ope” for the area, and to ensure that all
possible ranges of climate have been taken intgideration. The lake evaporation data has
been extrapolated from the Kardzhali station. Timeoff coefficients are calculated for the
Krumovitsa catchment as part of the water balanakutations. The average annual
precipitation is 704 mm while the average annua @@aporation is 1,052 mm. The average
annual runoff coefficient is 0.45 with a very largeasonal variation: 0.91 from January to
March and 0.11 from July to September.

Examination of the records has identified thrediris patterns over this time period
and has enabled the model to predict the complat@nbe for “average”, “dry” and “wet”
climatic conditions. Figurél.5-1 presents the project water balance flow dragamd Table
I1.5-6 shows the water balance results (m3/year}hferaverage precipitation year. The table
also shows that range of possible flows over theentife for three annual climatic patterns
identified.

The project would require approximately 2,894,000 oh water per annum from
internal and external water sources (based on aoahmprecipitation forecast approximating
the mean annual precipitation levels for the avenagcipitation year — see Table 11.5-6). The
project considers that more than 98%, or an aver&geB30,000 riyear, of the total demand
will be met from recycling (internal sources) aidws:
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« Internal recycling of tailings thickener overflow about 2,170,000 Hyear
(248 ni/h);
« Drainage from the IMWF — about 660,008/year (75 nyh);
External water sources will supply:
« Fresh water — 64,000%per year (7 riih);
The project drinking water requirements of abo8tré*/h (or about 6,500 Fyear) will
be met from the proprietary abstraction well aftetaining the necessary permits.
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Table I1.5-7. Water Balance (n¥year)

Min Max
Flow 100 100 Avg.
Area Number Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Y 8 Year 9 yr-dr yr-Wet (Ls)©
(Lis)® | (Ls)®
Flows
associated with
ore processing PR1 597,312 595,680 595,680 595,680 597,812 595,680595,680 595,68( 597,312 1 18. 18.9
and tailings
production (PR)
P1 173,426 186,308 185,673 158,262 140,922 170,885194,832 200,801 202,236 3.4 8.4 5.7
P2 455,843 449,034 458,188 494,118 522,834 498554483,126 485,675 488,495 125 19.8 15.3
I(DFiJ)mped Flows P3 68,383 84,231 93,578 103,180 106,842 109947 8335 117,352 117,728 1.5 5.7 3.2
P4 50,640 0 q Q ( ) D 0 0 0.0 1.2 0.2
P5 63,245 63,072 63,072 63,072 63,245 63,072 63,072 63,072 63,245 2.0 2.0 2.0
DP1 145,065 144,591 144,591 144,591 145,065 144,591 144,591 144,591 145,065 2.8 7.5 4.6
DP2 235 234 234 234 235 234 234 234 235 00 0.0 op
o DP3 245,062 244,263 244,263 244,263 245,062 244,263244,263 244,263 245,062 4.8 12.7 7.7
Irect
Precipitation DP4 235 234 234 234 235 234 234 234 235 00 0.0 op
DP
(OP) DP5 352 351 351 351 352 351 351 351 352 00 0.0 op
DP6 21,458 35,535 37,369 37,869 38,302 38,388 8855 38,678 38,845 0.4 2.0 1.1
DP7 10,211 10,178 10,178 10,178 10,211 10,178 80,17 10,178 10,211 0.2 0.5 0.3
RO1 71,317 63,272 55,705 48,138 40,831 32,982 8541 17,848 13,349 0.3 3.7 1.3
RO2 120,504 106,981 94,264 81,548 69,273 56,079 3683, 30,646 23,09( 0.5 6.2 2.2
Runoff (RO)
RO3 50,415 66,313 75,661 85,263 88,875 92,030 87,91 99,435 99,760 1.0 5.2 2.7
RO4 8,169 8,147 8,142 8,142 8,169 8,142 8,142 8|142 8,169 0.2 0.4 0.3
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Min Max
Flow 100 100 Avg.
Area Number Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Y 8 Year 9 yr-dr yr-Wet (Ls)©
(Lis)® | (Ls)®
E1l 281 281 281 281 281 281 281 281 281 0 0.0 0.
E2 281 281 281 281 281 281 281 281 281 0 0.0 0.
Evaporation (E)
E3 422 421 421 421 42p 421 421 421 422 0 0.0 0.
E4 27,464 42,967 44,135 44,764 45,268 45,513 45789 46,008 46,144 0.7 15 1.4
5,433 16,177 26,923 37,668 48,598 59,188 69,933 80,678 86,332 0.1 4.5 1.5
Seepage (S) 9,129 27,186 45,243 63,300 81,668 99,464 117,521135,578 145,078 0.2 7.5 25
18,037 17,988 17,988 17,988 18,037 17,988 17,988 17,988 18,037 0.6 0.6 0.6
Tailings Water 96,724 106,905 103,092 72,503 51,540 78,761 399,5| 102,320 102,601 1.6 3.4 2.9
Release (T) 318,088 306,772 310,585 341,175 363,271 334,916 314,147 311,356 312,209 9.7 115 10.3
Environmental 0 57,436 134,993 152,985 165,821 176,581 190,879 200,818 203,853 0.0 14.8 45
Discharge (M)
Tailings Pore Watép 254,418 253,722 253,722 253,722 254,418 253,722 3,723 253,722 254,418 8.0 8.0 8.1

(CY
(b)
(©)
(d)

Minimum Flow throughout mine life using the 100@ry Annual Climatic input for each year.
Maximum Flow throughout mine life using the 100Wet Annual Climatic inputs for each year.
Average Flow throughout mine life using the 100/et Annual Climatic inputs for each year.

Water lost permanently to tailings pore space.
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Tabbe 1: List of Water Balance Flow Companenis

Ty ‘Water Collecticn Flow Min Max AYG.
— Lpafintigs Ama frat Dwgeription 100 yr-dry | 100wr-Wet | jLisps
— — (Lizps [Lisy™
3 1 Flows il Frocess Waler from Raw and Process Water Reserva o Process Plan 18,9 138 123
aasosind wil PRI Talings feam Frocess f Nodh Cichmant IMNE [T A A
aT pIneassing
Bl Lakngs PR2 Tafings from Frocosy b South Calchmant RIWF s, HA Ha,
producdion PRI

ﬂ Waber from Modin Colletion Suma 3o Haw and Prooes s Waler Foseroid 4 £4 57

P2 Water from South Sl eclion Sumgs b0 Raw and Process Water Beservor 128 198 153

AD# TEPE Pumuia Flows 78| Water fromm Aide Tepe PR Sumn o Fanw 2 ProGess valel Resarar 15 ¥ i

i i . Waler freen Exterral Frasn Water Sowees b Rew and Pracess Siale Resenain 1] 12 02

it Do T 20 il 4

DFY Diract Precipeatinn en Horn Catchmant EAF 78 75 &6

Bf Direct Pracipkation <n North Cobscan: Semm [-X] (0] 0.4

Direct [eoe] Ditect Fracipfatinn on Soul G althment WA 48 T 77

PiBLipaatich L Dt Praciptalion o Soum Colkedban Sumo (1] 2.0 04

[ Lo DPS_ | Dhed Fracipkalion on Ads Tepe Fil Surg. [ o0 1]

PG | Diract Fracipeation on Ran and PIOGass WalRr Fasanir 04 £0 11

oFT Ciract Frecipkation o Flant Sile Ausa 2 o8 03

Fursof mm Hor Datthment IMAE i hioh Codethon Suma 03 37 13

| riiG Funch! from South Calchment |MAF o South Colisdion Samp 05 [7] ¥
1 g Rpncl! I Ade Tepes PE Calthment ¥ PE Sump 10 52 7
I FRurofl T Plast Ste Area o South Salacion Sume [ [T] [E]
1 Ef Evaporation from Hoth Codacion Sumg Sutace o0 a0 [T
I IR Ei Evaporation from Scufh Cofacion Sume Surlace 00 a0 [T]
El Ewani ali from AceTaps Fit Sumg Surtace ag o0 04

! Evaporation rom Bow and Process veates Reservon Surdacs o 18 T
I (ED) Sespage lenm Hodh Sschmont (KINT 3 Narm Solisshen Sump a1 45 EE
1 SRR (5] SHERpR Tepm Souln Tatenman! IMYF 19 Soum Callechon Sump o3 73 23
1 F—— Seepaps from Groundwatar i AdeTaps P Sump 28 24 04
Talings Hafwr Talings Reikase fam Harth Calzhmant AIWF 10 farh Oollodian Sump 16 34 24

@ ) | AetesaeiT) Taiings Fekass trom Souh Catchmend IWE to South Colecion Sure 5 15 103
%’me Clssmge an W T

LEGEND:
Flow Towrpresst.
Pincess Flan)
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Figurell.5-1 Project Water Balance Flow Diagram
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Site Water Management

General Principles

The water management principles and associatedtegiadopted for the project are:

* Minimise impacts on natural water courses

* Minimise impact on existing water resources and tbguirements of other
downstream users.

These principles will be promoted by adherencéédfollowing objectives:

» Thickening of the tailings and recycling of the supatant water under Option 1,
which will reduce evaporation losses (compared g¢pogdition of tailings in a
TMF under Option 2);

* Recycling of the mine and IMWEF drainage waters hatik the process.

Following is a summary of the water managementvitiets considered for the

construction, operation, closing and rehabilitateges.

Construction

No mining or processing operations will be carreed during the construction stage
and the project will have the typical features damge construction project. This stage will
include removal of the soil from the sites of thwufe Process Plant, IMWF and open pit,
construction of the foundations of the buildingsl @ime infrastructure required for the normal
operation of the open pit and the ore processiagtpl

The impact on surface water quality during thejgmbconstruction means increased
content of particulate matter (increased sedimlemts). Elevated suspended solids sediment
loadings in rivers and streams are generally detial to aquatic ecologies because they can
blanket stream beds and vegetation and reducergghption.

The strongly seasonal flow regime of the KrumaviRiver catchment is a naturally
restricting factor for sediment impacts. During dmgnths there is little tributary flow to carry
sediment. and in wet months the rivers are naguhaglh in sediment loads during periods of
higher energy and flows but these loads are largiélyed by the large flow quantities.

Nevertheless, the potential sediment loads willréduced as much as possible to
minimise the impact of the project on the environtme

The following provisions have been made to mininmtse risk from pollution of the
surface run-off:

» Construct temporary surface interception draindivert surface run-off from the

construction sites;

» Construction of settling ponds to collect the watewntaining high sediment level

(soil and subsoil material) for clarifying and ppatation of suspended solids
prior to discharge into the receiving water.

Operation
Most of the surface runoff will be diverted frometproject area by way of a drainage

system which will prevent its contact with procesisited products, raw materials and waste.

The Ada Tepe Pit will collect seepage and runaifrfrthe surrounding area and pump
the water to an open process water reservoir.

Two collection (drainage) sumps will collect sudamunoff, seepage, and tailings
water release from the IMWF area (Option 1). Thepsge from the IMWF and Ada Tepe
sumps will report to a Runoff Storage Pond withapazity of 100,000 fawhich is shown in
Figurell.5-1. Figure 11.5-2 shows the project water coilattand treatment facilities.
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The main facilities are:
- Runoff Storage Pond with a capacity of 100,000 which will collect seepage
from Ada Tepe pit, IMWF and site runoff;
- Reclaimed Water Tank with a capacity of 38%) mhich will collect the tailings
thickener overflow;
- Fresh Water Tank with a capacity of 386 mhich will collect the fresh water
supplied from the proprietary abstraction well.

Make-up water will be added to the Runoff Storagad’from the Fresh Water Tank,
which will be fed by the proprietary abstractionlvte meet household and process demands.
Water will be pumped from the Runoff Storage Panthe Reclaimed Water Tank to provide
the process water requirements.

The excess water from the Runoff Storage Pondreyilbrt to a Wastewater Clarifier,
where it will be treated for discharge into the Kiavitsa River. The estimated discharge rate
is 4.5 L/s. It may increase to 15 L/s under extreveather conditions (a 1 in 100 years storm
event). The quality of the discharge from the Waater Clarifier will meet the allowable
emission levels and will not derogate the riverevaguality. The discharged quantities of
water will not change the river flow regime sigodntly as they are negligible compared to
the river flows in both normal and extremely weasge No discharges will occur in the first
year of operation and in dry years.

The water from the Fresh Water Tank will be used:

- as make-up water, which will be added to the Rewd Water Tank;
- for reagents preparation;
- for household purposes.

The project considers that more than 98 % of thal tdemand will be met from
recycling. According to the water balance modet, piocess feshwater makeup requirement
is 2 L/s.

Effluents from restrooms and bathrooms will be extiéd using a separate collection
sewage system and delivered to a domestic wastetkadtment plant. The treatment process
will include passive, chemical and biological treaht stages. The treated effluent will report
to the Wastewater Clarifier prior to discharge itite Krumovitsa River.

Closure
In accordance with the closure objectives, the ma@nagement will further assist in
ensuring the physical and chemical stability of $ite and its successful rehabilitation taking
into account any land use designations. It is ingrdrto complete the following tasks as part
of the water management process:
» Consider an option for a wet closure of the opérppovided that the waters have
adequate quality;
* The IMWEF drainage system established during thettoation stage is retained as
a permanent system at closure to provide effiqgg@st-closure water management.
e Monitor IMWF drainage flows. The preliminary invegdtions indicate that the
drainage waters will not be polluted and can behdisged into the Krumovitsa
River.
The water monitoring over the closure stage is ebgok to confirm that the
rehabilitated areas will not be sources of envirental pollution.
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II1. Description of Siting and/or Process Alternatived ogether with Justification
for the Selection Made Taking into Account the Impat on the Environment Including
the "Zero" Alternative.

Worldwide, mining techniques can be divided intamtaommon excavation types:
surface (open pit) mining and sub-surface (undengad mining.

The entire mineral resource of the Khan Krum depssifound near the surface.
Hence, underground mining would not be a practaad safe option for its extraction.
Therefore, the project proposal considers open mihing and the use of modern
environmentally sound methods for mine waste mamagé The proposed options are
limited to the alternative for open-pit mining dfet Ada Tepe prospect of the Khan Krum
deposit and the "zero" alternative, i.e. that thagget will not proceed.

Pit location, size and layout are dictated by gggplof the ore body and the determined
for mining reserves as topographic and geograpimnstcaints combine to reduce opportunity
for locating the plant for production of gold contate and mining waste facility. When
considering the project design and siting optidims,EIS takes account of the following:

- the ore mining method and the siting of the prbfacilities;

- water supply options;

- the requirements to the environmentally friendiyne waste management (flotation
tailings and waste rock).

The different options are analysed on the basithefabove considerations and the
related environmental impacts. The preferred adtitvas and locations of the facilities for the
investment proposal were selected from the referedocument on Best Available
Techniques for Management of Tailings and Waste kRioc Mining Activities Best
Available Techniques Reference Document on Manageaf Tailings and Waste-Rock in
Mining Activities, BREF Code MTWR, 200dee next section 1.2). The reference document
puts particular emphasis on waste minimizationiargtoved physical and chemical stability.
The investment proposal for the construction of Ada Tepe project infrastructure, its
operation and closure is made following the gurdediin the BREF document.

1. Evaluation of Alternative Solutions for the Impmentation of the Project
Proposal

1.1. Alternatives for the Selection of Mining and Rocessing Methods

1.1.1. Mining Method Alternatives

According to BAT, there are two common methods ttem be used to mine the
deposit - open pit mining and underground miniBREF Code MTWR, section 2.1

Open pit mining BREF Code MTWR, section 2.1 and figures 2.1 anyli2.8sed
when deposits of commercially useful minerals akrare found near the surface and the
grades of the payable components (Au and Ag initisgnce) are relatively low. The main
disadvantage of this mining method is the formatbma new, relatively large negative form
in the landscape (open pit or borrow), which ishallenge to the rehabilitation of the
environment after shut-down of operations. Addidéillyy another large landscape form may
be created — a waste rock stockpile.

Open pit mining of mineral resources is appliedtliwe development of mineral
deposits that are close to the surface. Besides demp the mineral occurrence is located
underground, the following factors play a role lve tselection of the mining method: surface
topography, opportunities for stockpiling the owsden (waste rock or low/poor grade ores
lying above), feasible and cost-effective transpartangements, relevant techniques,
technology and mining plant and equipment. Albkthiill be specified in the Life of Mine
Plan (mine construction and production, as wettlasure and rehabilitation).
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Underground miningBREF Code MTWR, section 2.1i2 used to mine higher grade
deposits located at greater depths in the eartiss. dn some cases it is imperative to backfill
the mining voids. Underground backfilling is recadrfor the more efficient extraction of the
reserves and for prevention of surface caving albogeore bodies. The underground mining
option facilitates the management of mine wastésgatfon tailings and waste rock) as it
involves partial reclaim and reuse of waste prosld fill materials in the underground
backfilling process. In the case of close-to-sweféaw-grade deposits (such as the placer
deposits), this option is economically infeasibézduse it involves higher mine construction
and operational costs.

The operation of Ada Tepe open pit is complianthviie BAT requirements. The
deposit will be developed by open pit mining, givéme relatively shallow mineral
occurrence. The ore production will be carried vsing drilling and blasting, followed by
extraction and haulage of the blasted tonnage dodeoverburden). At present the material
will be drilled and blasted on 5 m benches. Thesteld tonnage will be loaded by a 120t
hydraulic back-pull shovel serving up to five 5@kmad dump trucks. The dump trucks will
haul the ore to the ore stock pile in the south ehthe deposit. A front-end loader will
deliver ore from the ore stock pile to the feed geapof the jaw crusher. A belt conveyor will
deliver the crushed ore to the feed bins in the®s® Plant section. The additional necessary
mining equipment will include drill rigs, a bulldez a grader, water tank trucks and other
auxiliary vehicles.ANFO type explosives will be used, e.g. Dynolite™, a tuig of
ammonium nitrate and 6 % of diesel by weight) foe mining of the oxidized ore in the
Upper Zone and waterproof emulsion for the minifigh® ore in the Wall Zone Fortis™
Advantage 80). Waste rock will be hauled to thegnated mining waste facility.

1.1.2. Processing Alternatives

There are two possible alternatives for ore prangss

- Option 1: Processing of the ore to gold-silver concentratéha end product based
on a combined flowsheet of flotation and gravitpaation;

- Option 2: Processing of the ore to end metals (so-calleé @ailion) based on a
cyanide leaching process for extraction of Au amd A

* Production of gold-silver concentrate (Option 1)

It is considered that the processing of ore wipldg a combined flotation and gravity
separation flowsheet (see section IlI, item 4.2.vahoThe methods to be applied are in
conformity with the BAT requirements.

Flotation will be the main process for recoverytioé gold and silver from the ore
(BREF Code MTWR, section 2.3.1.5, section 3.3.2.Ph2 process will be performed in
flotation banks, where the recovery of the payatenponents from the waste rock is
achieved by conditioning the surfaces of minerairgg based on the different surface
chemistry of the gold and silver particles on tine dand and the rock particles on the other.
A direct selective flotation flowsheet consistinfgome rougher stage, three cleaner stages and
two scavenger stages is considered. The followeagents will be used in the flotation
process: Collector: PAX (potassium amyl xanthate)d aa minimum amount of
dithiophosphate; Frother: Cytec OrePrep F 549; &isgnt: Sodium silicate (Na20xnSiO2,
also known as water glass); Sulphidiser: Coppgtaie (CuSO4x5H20).

The flotation process will be combined with gravéigparation to increase recovery
efficiencies and maximize precious metals valuegh@ final concentrateBREF Code
MTWR, section 2.3.1)4The process involves selective separation dftéigparticles from
the heavier particles based on their different iiesss It is performed on separation tables
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(BREF Code MTWR, Section 2.3.1.4.3) using waterjcWwhseparates the heavy particles
(rich in gold and silver) from the light particlesthe rock.

The Au and Ag recoveries are expected to be 85 @678n% respectively. The final
gold-silver concentrate will be dewatered and pgeklaor shipment to a custom smelter.

The tailings flow will be thickened in a radial ¢thkener. The thickener overflow will
be recycled back into the process after being pdnip@ugh the Reclaimed Water Tank. The
thickener underflow at 56% solids on average walldumped into a tailings delivery pipeline
for deposition into the Integrated Mine Waste Rcil

» Cyanide Extraction of Gold and Production of DoreuBlion (Option 2)

This option comprises a conventional cyanide pr@des gold and silver extraction
(BREF Code MTWR, sectiods3.11.8, 4.3.15, and 5,3wvhich includes consecutive process
stages of leaching in a sodium cyanide solution eadbon adsorption, elution of loaded
carbon and electrowinning of dissolved gold follawy filtration, drying and smelting of the
cathode sludge to produce doré bullion. The avilaliver will be recovered together with
the gold.

» Leaching and carbon adsorptionThe leaching and carbon adsorption processes
take place in several open topped tanks (with estichcapacities between 250 and 72) m
arranged in series — a CIL proce€afbon in leach- the carbon adsorbs the gold from the
solution as cyanidation of the ore proceeds), GiR process Carbon in pulp— the carbon
adsorbs the dissolved gold after leaching). Eack taill be equipped with an agitator to
ensure optimal mixing and good contact betweerthesolids and the cyanide leach solution
and, consequently, between the carbon and thedsruld solution. The dissolved gold and
silver are adsorbed from the solution onto theam@fof activated barren carbon granules
introduced into the circuit at the discharge endhef CIL tank series. The rice-sized carbon
granules are advanced counter-current to the lelaslnery towards the head of the CIL tank
series by a combination of airlifts and intertaickegns in each CIL tank. The airlifts allow
the carbon to be moved through the tanks in thetestcurrent or opposite direction to the
flow of slurry, while the intertank screens retéiie carbon in the tank against the flow of the
slurry. The carbon granules loaded with gold ahasiare removed from the pulp on a screen
in the first tank in the CIL tank series.

* Elution (carbon desorption)The loaded carbon will first be washed with diluted
hydrochloric acid and then the adsorbed gold aherswill be eluted. The washed carbon
will be processed in a elution column with 2% whreagth sodium hydroxide and 2% w/w
strength sodium cyanide soak solution. The resulfiregnant eluate (gold and silver rich
solution) is cooled and advanced to the electroinmplant.

*  Electrowinning and Production of Doré Goldold and silver will be recovered
from the pregnant eluate by electrowinning. Theletep (barren) eluate will then be returned
to the feed end of the leach and CIL tanks so tlaitnant gold and silver values can be
recovered on to activated carbon and not lostilinga.

The electrowinning cell cathodes are wrapped witkitéd stainless steel mesh onto
which the gold and silver will be electro-depositsdsludge. This sludge will periodically be
washed into the bottom of the cell and drainedughosettling and filtration units to produce
a damp cake. The cake will be dried in a low-terapee electric oven and will be melted
with added fluxes in a smelting furnace to prodacré alloy.

Carbon granules regeneration and cyanide destruetitl take place in the waste
solutions.

e Carbon regenerationThe carbon stream will need to be reactivated tantaia
efficient adsorption/desorption process. This Wwél achieved by heating the carbon granules
in a rotary kiln at 650°C in steam atmosphere fgedod of approximately 15 minutes. The

DANGO PROJECT CONSULT EOOD a7



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

discharge from the kiln will be quenched with fregater and then re-introduced into the last
CIL tank.

» Cyanide DestructionThere are various options for treatment of cyasiftganide
destruction). The method that is most widely use#riown as the INCO process. Sodium
metabisulphiteNaS0s providing the necessary $and copper sulphate (Cus©acting as
a catalyst) are metered into the open topped cgadebktruction tanks and mixed under
intensive agitation and aeration. This destroysftee and weak acid dissociable cyanides
transforming them into cyanates, thiocyanates,aher significantly less toxic compounds.

* Taillings Management Facility. The cyanide procg#soo will require construction of
a tailings management facility (TMF) for storagetbé flotation tailings from the process
plant. The TMF is considered to be located in tl@diEhikdere valley immediately west of
the plant site and Ada tepe open pit. The TMF desapacity is 7.235 Mt of tailings for the
life of the Ada Tepe operation.

The assessment of the process alternatives recodsni@ption 1 — the non-cyanide
method. The cyanide process option ensures sligiiglyer gold recovery (approx 95%) but
in terms of the site and area specific conditiomsl @ublic attitudes it is considered
environmentally more inappropriate. It is not adebfe for the local community.

1.2. Alternatives for Mine Waste Management - Flotaon Tailings and Waste
Rock

Two options for disposal of mine waste (flotati@ilihgs and waste rock) from the
operation of the Ada Tepe open pit are consideneldtlaey both meet the BAT requirements
(BREF Code MTWR, sections 2.4.2 and J.4These options are:

- Option 1: Co-disposal of waste rock and tailings within agé footprint (IMWF —
an Integrated Mine Waste Facility);

- Option 2: Separate disposal of mine waste - subaqueouswbelpond surface)
deposition of the flotation tailings in a TMF anaste rock stockpiling.

The proposed options are compliant with the BATunegments for the management
of these patrticular types of wastes, namely:

* Ensure protection of groundwaters against pollubgrsuitable water management
and construction of runoff interceptor trenchBREF Code MTWR, section
4.3.10.2);

» Ensure the stability, a suitable outer face gradeemd permeability of the base
(bottom) of the mine waste facilities lower than®tSBREF Code MTWR,
section 4.3.10.1)

Option 1 also allows reduction of the tailings vok and, respectively, of the
footprint required for tailings storage — (BREF @ddTWR, sections 4.1 and 4.5);

. Integrated Mine Waste Facility (Option 1)

The rock material with no economic gold and silvalues is classified as waste rock,
which is generated in the process of exposure ad&xcto the ore body. It mostly consists of
breccia conglomerates with occasional boulders etmorphic rocks — amphibolites, gneiss
and schists. A total of 15 million tonnes of wasiek are expected to be produced during the
life of the Ada Tepe mine.

The process (or flotation) tailings are the wastemal rejected from the flotation
plant after the recoverable valuable minerals Hasen extracted from the ore feed. About
7.235 Mt of tailings are expected to be generatethb end of the project life. The flotation
tailings will be dewatered and thickened (to a Ifipalp density at 56% solids) prior to
disposal into the IMWF. That will enable co-displasftailings and waste rock.
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The project proposal takes an integrated appraatmetmanagement of mine waste in
order to minimize the affected area and, respdgtithe impact on the environment. The
proposed option considers co-disposal of waste stk flotation tailings in an Integrated
Mine Waste Facility (IMWF). The IMWF location anize are shown on the General Site
Plan (Appendix 5) The IMWEF site is confined by TKeumovitsa River to the east, the open
pit to the north, land properties to the north-east south-west, and the gullies and hills that
are part of the local topography.

The concept for the IMWF is that dewatered tailing®e placed within cells
constructed from mine rock. The outer face of #lity will have a continuous face of mine
rock. Mine rock not needed for construction of theter face will be placed as internal berms
to allow mine equipment access. The facility wi# kdeveloped from the bottom up for
stability, starting near the river and building hii: The lowest areas of the facility will be
stripped of all soils and soft materials to provadkigh quality foundation for the facility. An
underdrain system will be installed along the ba$ethe ravines and natural drainage
channels to collect and convey the rainfall thdiltrates into the facility and the water
expelled from the tailings during consolidationasump at the toe of the facility. Drainage
water will report to collecting sumps at the toetlodé facility. Water collected in the sumps
will be pumped to the 100,000°rRunoff Storage Pond for re-use in the process.

To prevent tailings being carried through the outéme rock berm, a two zone filter
system will be placed. This will consist of a lay&rheavy, non-woven geotextile directly
against the mine rock and covered by a layer ofi.sarhe sand will contain the tailings and
the geotextile will prevent movement of the sant ithe mine rock. During the last year of
operation, the tailings and the waste rock willpb&ced in the pit using the same method of
construction.

The tailings will be thickened to approximately 56@ids. For this option, mine rock
will initially be placed within the outer berms ¢oeate cells to contain tailings.

The tailings will be conveyed via pipeline for disege into the mine rock cells. When
a layer of tailings is completed, the tailings tiage will be moved to another area and the
tailings allowed to drain. If the tailings are te bovered in a short period of time, a high
strength, non-woven geotextile will be placed other tailings or mine rock will be pushed
onto the tailings. The geotextile will act as aidiage layer for the tailings, will prevent the
mine rock from completely displacing the tailings & is placed, and will provide
reinforcement within the IMWF to increase stabilityhe load of the new tailings or mine
rock on the older tailings will consolidate thelitegs. The mine rock will be placed to create
nearly continuous ribs within the facility and dmetouter face to provide strength. It is
expected that a portion of the tailings will mowoi the void space of the mine rock placed
internal to the IMWF. As an alternate method ofcplaent, tailings and mine rock may be
placed in alternating lifts, called “layered co-igling.” A layer of mine rock would be placed
to provide a level surface behind the outer mirak twerm and filters. Next, a layer of tailings
would be discharged over the rock and then coverigéld a high strength filter cloth and
drainage layer, then with another lift of mine rawka lift of tailings. As the facility is built in
successive lifts, the lower tailings are loadedgpessively and therefore have time to drain,
consolidate, and gain strength.

Drainage and consolidation of the tailings is reegifor stability.

Consolidation testing indicates that tailings défeosat 56% solids will change in
volume by approximately 40% due to release of paater under a load of approximately 15
m of additional mine rock and tailings. Based oa thsults of the consolidation analyses
presented below, the thickness of individual layerfs tailings should be Ilimited to
approximately 2 m to reduce the time for tailingssolidation.
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The tailings pipeline will require multiple disclgar points and pipeline moves.
Multiple work areas are required to allow continsi@mperation of the facility including one
area with active tailings discharge, several avg#istailings draining, and one or more areas
of cell construction with mine rock. The remainimgne rock would be used to build internal
berms and tailings would then be placed withinldeems.

The IMWF has a total design footprint area of 41Itedesign capacity is 14 million
m®, which is sufficient to accommodate the entire amtoof mining wastes generated
throughout the mine life of the Ada Tepe portiortted Khan Krum Deposit.

The co-disposal of waste rock and tailings into M5 a waste management method
has the following important advantages:

- Reduces the area required for disposal and stofagening wastes;

- Better utilises the storage capacity of the wastpasal facility;

- Enables direct recycling of the process watershenpiant site, where the tailings

are dewatered,;

- Reduces the risk of spillages during the tailingsvery process;

- Reduces the risk of emergencies resulting in a majtcontrolled discharge

during/after a storm event.

The proposed option for disposal of mine waste i@pf.) enables the progressive
rehabilitation that will minimise the potential ferosion and dust generation from waste rock
disposal. The IMWF will be constructed from thetbat up with horizontal benches up t010
m vertical intervals with the intervening slope stincted at 2.5H: 1V. The outer faces of the
backfilled cells can progressively be rehabilitatienling project operation. The deposition of
the mine wastes into an IMWF and the eliminationtteé conventional TMF design will
reduce the risk of emergencies.

¢ Waste Rock Stockpile and Flotation TMF (Option 2)
The option for separate disposal of mine wastegimes|construction of a stockpile for
the waste rock and a flotation tailings managenfanility, which must meet the BAT
requirementsgREF Code MTWR, section 2.4

Waste rock stockpile

The proposed analysis and assessment accordindtéma#ive 2 - option for the
disposal of waste rock stockpile enabling the pessgive rehabilitation of affected stockpile
areas, meets the requirements for BBREF Code MTWR, section 2.1.4

The waste rock stockpile under Option 2 can belstaith of Ada Tepe open pit on
an area of 44 ha.

The sulphide sulphur content in the oxidised wastk is below the detection limit,
which allows the conclusion that this material Bnfacid generating. However, seepage
should be collected and recycled back into the ggecOverall, the rock is fresh and can be
used as construction material for the construotibthe TMF embankments. The waste rock
is not expected to pollute the environment (theemalt is considered non-acid generating)
and its proximity to the open pit enables progressehabilitation of the stockpile outer faces.

Tailings Management Facility.

The TMF option is applicable in both cyanide oreogassing and flotation
concentrationBREF Code MTWR, section 2.1.2

Under Option 2, a CIL TMF will consist of a rockficonfining embankment
(approximately 40 m high) containing some 7.5 millitonnes of cyanide processing wastes
at the end operation with total area of about 45/h#otation TMF will have a similar design
and operational parameters. The tailings will bevdeed as slurry for deposition into the
TMF. The TMF is a conventional upstream designuditig an impoundment with a main
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confining embankment, upstream embankments, angaildelivery pipeline and a drainage
system.

The BAT reference document for management of gsliBREF Code MTWR,
section 4.3.11)requires recycling of supernatant water and ptacf a lining system
depending on the waste characterisation, the desfighe facility and the inherent risks.
When designing the lining system, the factors tigdine thesource — pathway — targatodel
of risk analysis and assessment should be considere

- The tailings solids are environmentally benign the liquid phase contains residual
levels of reagents, most notably cyanides (inclgdire WAD CN species below 1 ppm);

- Groundwater flows under the TMF bottom;

- Requirements for protective distances to theastaettiements.

It is necessary to to take preventive measuresnaganstant release of dust
emissions from dry beaches in strong wind condgi@REF Code MTWR, section 4.8.4

The analysis of the project mine waste disposaboptgives preference to Option 1
based on the obvious advantages of IMWF as an eammentally sound method for co-
management of mine waste (flotation tailings frdra process plant and waste rock from pit
overburden removal).

1.3. Siting Options for the Project Facilities

The factors dictating the location and geologicahposition of Ada tepe deposit have
no alternative and further consideration is beythredscope of the analysis. Siting options for
the open pit mine cannot be considered becaudeediirtique location of the mineralisation,
which can be mined and processed only from the siepa the hill known as Ada Tepe In
this particular case, the Khan Krum gold depositlsse to the surface and underground
mining would not be an efficient method for extrastof the mineral resource. The pit siting
is dictated by the location of the orebody and aitgrnative siting options for the associated
facilities for flotation and gravity separation foecovery of the gold values to a gold
concentrate, and mine waste disposal can be caadide

In accordance with the alternatives for methods sites for disposal of mine waste
(see section 1.2. above) and methods for ore ctratem, two alternatives for the location of
the main sub-areas of the investment proposal eanobsidered.

- Option 1with separate sites for a process plant, an IMWiFan abstraction well for
raw water supply to meet process (and possiblydimld) demands;

- \Option 2 with separate sites for a dore gold productionlifpc a waste rock
stockpile, a flotation TMF and a water storage danraw water supply.

The project sub-sites locations under the two gitptions are shown on the General
Site Plan (Appendix 5). The total area plus thasud the included sub-sites according to the
alternatives shall be as follows:

Option 1- about 85 ha including:

- The open pit (Ada tepe) — 17 ha and ore stock@lda;

- A facility for the production of gold-silver corntrate (Process Plant) — 6 ha, located
south-southwest of the open pit;

- Integrated Mine Waste Facility (IMWF), incl. awograde ore stockpile - 41 ha,
located south-southwest of the open pit, adjacetiid Process Plant;

- A soil material stockpile — 2 ha;

A retention pond (close to the open pit) and twhecting sumps (at the toe of the
Integrated Mine Waste Facility) — 4 ha;

- Roads - approx. 12 ha;

- A fresh water abstraction well - located westhe open pit in the Krumovitsa River.

DANGO PROJECT CONSULT EOOD 51



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

Option 2- a total area of about 136 ha including:

- The open pit (Ada tepe) — 17 ha and ore stock@lda;
- A dore gold production facility — 2 ha;

- A flotation tailings management facility — 45 ha;

- Waste rock stockpile - 44 ha;

- A soil material stockpile — 2 ha;

- A retention pond and collecting sumps — 1 ha;

- Roads - approx. 15 ha;

- A water storage dam - 7 ha - located east obgen pit

According to the analysis (see sections 1.1.,dn#. 1.4. in this chapter), Option 1 is
the most suitable alternative. The entire areairequdor the implementation of the proposed
development is state controlled forest fund landhisTland is included in the future
concession. No additional land will be requiredidigithe construction stage. The closure and
rehabilitation stage will extend to all disturbaadis.

1.4. Options for Water Supply and Reduction of WateUse

One of the more important project directives igptovide the water supply without
any negative impact on the requirements of thellgoaxmunity and downstream users,
which are particularly important during the dry sea of the year. The site process water
supply design should meet two major criteria:

Ensure normal project operation;

Minimise fresh water consumption.

Two options for water supply have been studied.

- Option 1- a fresh water abstraction well in the Krumoviggavels, which will also
require a one-off abstraction of water from the idavitsa River at the start-up of operations;

- Option 2:water supply from a storage dam constructed inkihlelzhikdere valley
watershed.

» Water supply from a fresh water abstraction welln 1)

Option 1 considers installation of a proprietargstt water abstraction well in the
Krumovitsa River gravels, located east of the opinAccording to the hydrological survey
carried out by the Plovdiv-based Vodokanalprojebt, An abstraction of up to 10 L/s from
the Krumovitsa River gravels will not derogate érig abstractions for drinking water supply
to Krumovgrad and downstream users. The alluviagvels of Krumovitsa River have
sufficient water resources available and the cansbon of an additional abstraction well is
not expected to affect the drinking water supplgureements of the local community. The
one-off abstraction of about 100,008 of water from the Krumovitsa River required at the
start-up of operations will take place during aigeof high river flow.

The option for installation of a proprietary fresfater abstraction well in the alluvial
gravels of Krumovitsa River would ensure 5 L/s tap8 ni’/h) to the site, which is sufficient
to meet the project fresh water requirements. Tioprpetary well installation would not
cause inundation of land or disturbance of theqmted area - Eastern Rhodopes.

The economic, social and environmental assessnmehthee data from hydrological
and hydrogeological studies show that the abstmactiell option is more suitable and has
been given priority for detailed designing.

* Water supply from a water storage dam (Option 2)
According to Option 2, the raw water supply to dite will come from collection and
storage of runoff from the Kaldzhikdere watershatbia small storage dam, which will
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normally be self-filling from the catchment areagthwoccasional abstractions from the
Krumovitsa River. The only possible siting optiar the storage dam that is close to the site
is the Kaldzhikdere valley (see General Site Pl&ppendix 5) The valley catchment is big
enough to maintain the water balance of the fgcadmd the storage dam would have the
capacity to ensure supply of approx. 250,0000fmwater for a period of 6-12 months. The
area required for the construction of the dam muald ha. The problem associated with the
dam construction is the likely derogation of hatsitthat are within the scope of protection in
the East Rhodopes Protected Area. The dam heighhawe to be over 16 m because it
should be sited in a shallow portion of the vall@his is quite a big height for a dam
especially in relation to the impact that an exeonecipitation event would have compared
to the low fresh water requirements.

Options for reduction of water use

The operation of the open pit, the process pladttha IMWF will use the water in a
closed cycle, where the reclaimed water will beycded back into the process at the
rougher flotation stage, which meets the BAT regmients BREF Code MTWR, section
4.3.11.).

A water balance for the project has been develdped section 2.1.2 in Chapter V),
which covers all project areas (open pit, procéastgand IMWF) and takes into account all
local factors (rainfall, evaporation, catchmentaareand topography). The water balance
model is developed using the GoldSim simulationiremvnent; a graphical, object oriented
software platform. The model simulates the watanagement processes at the mine from
start of operations through to the end of mine [ifee water balance has been modeled for
three distinct periods - dry, wet and average, ®fbcified water use from an outer source
under the conditions of the accepted Option 1. wWaer balance model provides a good basis
for possible minimisation of the industrial wateseuwover the 9-year operational period based
on a water recycling system. Based on the wateanisal model results, it is estimated that
98% of the annual process water requirement of(208® m3 will be met from recycling.
Fresh water make-up of 64,000/year (average 7.2 m) will be supplied from an external
source.

Water consumption in ore processing is minimisedugh systems and facilities that
are capable of achieving a high level of recyclifige excess water from the Runoff Storage
Pond and the treated domestic effluent, which aseiraed to be chemically unpolluted, will
report to a Wastewater Clarifier for discharge itite environment without affecting the flow
regime or the water quality of the Krumovitsa River

2. Comparison of the Proposed Technology with th@nClusions of the BAT
Reference Documents (according to Article 18 of C@écree No. 302/30.12.2005)

The process has the following main stages:

- Open pit mining of ores;

- Ore processing - flotation and gravity separation

- Disposal of mine waste.

As early as this stage of EIA procedure, a comparibetween the proposed
technology and the conclusions of the BREF docusmbat been made in accordance with
the requirements. The BREF notes specific for tireng sector are covered by the following
reference document (the so-called "vertical” BREbtes — _http://eippcb.jrc.esSevilla -
Spain):Best Available Techniques Reference Document amafyement of Tailings and
Waste-Rock in Mining Activities (BREF Code MTWR40

There is no formalised BAT document for mining girdcessing of gold ores. The
EIS considers various alternative options withie ttontext of proven processes, whose
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environmental, technical and economic advantagespabven worldwide. The preferred
alternatives and locations of the facilities foe tnvestment proposal for the construction of
infrastructure and operation of the deposit theseefmakes comparison with the BAT
reference documerBREF Code MTWR, 2004)This document mainly considers options for
TMF and waste rock management since they are tret sagnificant factor in mining and
processing activities.

The reference document puts particular emphasigaste minimization and improved
physical and chemical stability. The investmentposal for the construction of the Ada Tepe
project infrastructure, its operation and closgrenade following the guidelines in the BREF
document.

2.1. BAT in Mining

The ore at Ada Tepe will be open-pit mined. Thening method will be a
conventional open-cut, drill, blast, load and hapération followed by flotation and gravity
concentration for recovery of the metal values frima mined ore. The mine rock from
overburden removal will be used for constructiorthad outer face and the internal berms of
the IMWF. The mining operations will be carried ot compliance with the BAT
requirements.

The proposed option for open pit mining of goldssil ore meets the BAT
requirementsBREF Code MTWR, section 2.1 and figures:i22.2). The open pit mining
method includes separation of mined rock for furghmecessing:

- Waste rock (overburden) - rock material witheamnomic gold and silver values
and no acid-generating potential, which will begald on a stockpile or heaBREF Code
MTWR, sections 2.4.5 and 3 - Table)3.2

- Gold-silver ore, which will be processed usinganbined flotation BREF Code
MTWR, sections 2.3.1.5 and 3.3.2)2.2and gravity separationBREF Code MTWR,
sections 2.3.1¥flowsheet to produce gold-silver concentratehesend saleable product.

The open pit mining method requires post-operatarabilitation of the pit and the
adjacent areas in order to mitigate the negatiygmonto the local topography and landscape
(BREF Code MTWR, section 2.6).

2.2. BAT in Ore Processing

Gold-silver ore processing includes ore crushingaim crusher, two-staged grinding
in ball mills and a vertical stirred mill with pulgcreening, flotation (one rougher stage, three
cleaner stages and two scavenger stages), combitiedollowing gravity separation of the
product from the cleaner flotation stage to prodgalel-silver concentrate as an end product.
The tailings from ore processing will be dispos&d an Integrated Mine Waste Facility
(IMWEF). The proposed process flowsheet is in camity with BAT with regard to all main
stages of ore processing, namely:

- Ore comminution(BREF Code MTWR, section 2.3)1.domposed ofcrushing
(BREF Code MTWR, section 2.3.1.%.1wo or more crushing stages in cone, jaw anéroth
types of crushersprinding (BREF Code MTWR, section 2.3.1.1.2 and figures Bdt a5
— multistage dry and wet grinding in ball mills,dranills and autogenous millspulp
classification(BREF Code MTWR, section 2.3.%3vet classification in hydrocyclones or
spiral classifiers).

Ore flotation The proposed flotation flowsheet includes one raugstage, three
cleaner stages and two scavenger stages, whiehdenformity with BAT requirements
(BREF Code MTWR, section 2.3.1.5, section 3.1.7pRu2 figure 3.45 —multistage
flotation in mechanical and pneumatic baskstion 3.3.2.2.2).
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Gravity Separation.The gravity separation method on shaking separdtibles has
been adopted after review of the various methoesl s mineral processinREF Code
MTWR,section 2.3.1.4.3)The light particles from the gravity separationgass will form an
interim product, which will be recycled back to ttegrinding ball mill to further expose the
intergrowths.

2.3. BAT in Mine Waste (Waste Rock and Flotation Téings) Management

The investment proposal includes effective and renvnentally sound method for
mine waste storage, which is more protective tarenment and excels the traditional co-
disposal methods — waste rock on stockpiBREF Code MTWR, section 2.%.4nd
flotation tailings in various types of tailings nagement facilities. (BREF Code MTWR,
section 2.4.2).

The proposed method is disposal in an IntegrateteMVaste Facility (IMWF) (see
section 4.5 in Chapter Il and section 1.2 in Chafiteabove), where the flotation tailings
(thickened to 56% solids) will be placed togethathwhe waste rock from the open pit
development. The IMWF design is based on ttieckened tailings”’method BREF Code
MTWR, section 2.4.3 and figure 2.47aphd further developed to achieve accelerated
dewatering and consolidation of tailings by placetd waste rock over it. The requirements
of the BREF document for deposition of tailings (at 50 to %0solids) and arrangement of
drainage systems have been implemented. Drainaige wil be recycled back into the main
process. The important advantages of IMWF as a adetind facility for mine waste
management are presented in section 1.2. above.

3. ,Zero"™ (No Action) Alternative

The Project Proposal for Mining and Processing afifgrous Ores from the Ada
Tepe Prospect of Khan Krum Deposit provides anatde solution in terms of feasibility
and requirements to environmental protection dutiregoperation. The open pit will be sited
on a relatively small area, the ore will only bemary processed on the site at an acceptable
recovery of the precious metals values to the gdler concentrate, which is the end product
for toll treatment. The investment proposal inclidsfective and environmentally sound
method for mine waste storage, which includes spaBal of the waste rock and the flotation
tailings in an Integrated Mine Waste Facility (IMYVA he proposed solutions and measures
will reduce the emission levels that have an impactthe environment and the local
communities considerably below the respective agdl limits.

The "zero" ("no-action") alternative is associatgth the following principal potential
socio-economic impacts:

- Loss of significant macroeconomic benefits to thenMipality and the state.

- Loss of revenues to the state and municipal budgets

- Deterioration of living standards of the populateord supply of social services

- Continued migration undermining the sustainablestigment and the outlook for

the local economy

Loss of significant macroeconomic benefits for tMunicipality and state due to:

- Decrease in foreign direct investment capital Btdgaria with attendant impacts
on Bulgaria’s balance of payments;

- Decrease in national revenues from the paymentadygztion royalties, custom
duties and profit taxes;

- Decrease in municipal revenues through paymentabgrty and asset taxes on
project infrastructure, and revenue derived throiinghsale of municipal property;
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- Loss of revenues from taxes and social securitytrimtions from direct and
indirect employment generated by the implementatbnhe investment project
proposal.

Loss of revenues to the state and municipal budghis to:

The delayed start of the project has its socio-esvo dimension in terms of lost
benefits. If the project had been launched bacR0@6 the project construction would have
been completed by now (2010) and more than 154omilBBGN invested in the national
economy and in the regional economy of Krumovgdvadicipality and Kardzhali District.
Both the state and municipal budget would haveivedeabout 11.4 million BGN, and
another 30 million BGN would have been paid forasaks over the 5-year project
construction period.

Both the state and municipal budget would haveivedeabout 11 million BGN, and
another 30 million BGN would have been paid forasak over the project designing and
construction stages.

By 2010, ore mining and processing would have conueé and royalties, VAT,
corporate and local taxes, social security contigms, etc. would have been paid.

Value in

Estimated Potential Average Annual Benefits BGN
VAT paid (expense) 6,724,569
Customs duties and excise 399,171
Local taxes 479,005
Health and social security contributions 1,785,063
Personal income tax 389,407
Royalty payment 3,734,228
Profit tax under the Corporate Income Tax Act 3,769
Salaries paid 4,299,360

Total effect| 21,570,509

The average annual loss of revenue to both the atat municipal budget is estimated in
excess of 21 million BGN.

Deterioration of living standards of the populatioand supply of social services due

to:

- Loss of investment in the municipal infrastructed provision of additional
services (education, health, communications, etag to the low potential for
investment by the Municipality and local businessetimes of economic crisis;

- Loss of employment opportunities - Approximately030bs at the peak of the 3-
month construction stage, approximately 230 fulietijobs for the 8-9 years of
operation and approximately 50 jobs for at leastyeéars of closure and
rehabilitation.

- Limited employment opportunities especially consiug the high official and
hidden unemployment rates. Maximum priority will tieen to local residents for
employment at the mine. They will receive adeqai@i@ing and qualifications;

- The cumulative negative effect from the non-implatagon of the project
proposal would be that the living standards ofgbpulation would continue to be
low with all the associated negative consequenagschning purchasing power,
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even stronger decline of the already restrictedlleconomy, deteriorating social
services, with a final result - migration of logadpulation.

Continued migration undermining the sustainable ddepment and the outlook for
the local economy

Now, the migration rate in the municipality, whighfour times higher than that in
Kardjali District and mainly covering groups un@& years of age, continues to be one of the
most serious problems the local authorities aredauith.

The "zero" alternative would not only be incapabfestopping that most negative
trend in the sustainable municipal development,vborild also intensify it. Practice shows
that a negative spiral is formed in such cases.mbee people, especially young people in
active age, depart from an area, the more downtatrend of economic outlook, quality of
services and living standards. As a result, a newewof emigration is encouraged, which
leads to greater economic stagnation, etc. A pawérhgine' is required to break out of this
vicious circle and boost the municipal economy,oemage groups to remain in the area and
those that have left to consider returning and tlusate conditions for sustainable
development in the coming years.

Environmental balance the project proposal of the Company considerslatively
small mine footprint and promotes modern methodissanct measures to control any adverse
impacts on the environment and local community. Ask from a human activities would be
minimised by achieving compliance with the relevstandards and meeting the closure and
rehabilitation commitments.

Limited opportunities for development of alternatitourism and agriculture-
essentially, the project proposal will not causeitiitions because the available data strongly
suggests that the current development of theserseist more than limited. The number of
registered farmers engaged in alternative farmmagoiculture is extremely low and the poor
road/hotel infrastructure and declining human reseypractically neutralise any potential for
expansion of these sectors in the coming yearsruhdeexisting economic and demographic
conditions. The financial analysis clearly indicatkat these sectors have not been developed
even during times of relative economic prosperitpw, such development is even more
problematic. Just the other way round, the investmreinfrastructure, services, more skilled
labour, higher consumption and living standards] esturn of people as a result of the
implementation of the project proposal would creagalistic conditions for further
development of these sectors. Here, we have toiometiitat the local communities are highly
dependent on tobacco growing for their living, ahts business is going to be further
restricted by the EU regulations. The need to imerthe employment structure becomes
more pressing. The above sectors cannot ensureisaffemployment because they require
substantial municipal and private investment (sunefestment is not currently considered in
the Municipal and District Development Plan).

Provisions are made for the majority of the propork force to be from the local
communities (90% of the workers are expected tftydra the Kardzhali District).

The Company intends to use a classical functioma structure of organisational
relations for the project implementation. The otiers will be managed by a Managing
Director based in Krumovgrad. The main activities arganized in 5 linear functional units
(departments) headed by managers:

Personnel Numbers

Department | Workforce/Staff  Supervisors/ | Total
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Managers
General Manager 1 1
Mining 99 99
- Manager 1 1
Engineering 59 59
- Manager 1 1
Processing 19 19
- Manager 1 1
Administration 38 38
- Manager 1 1
Health, Safety and Environment
(HSE) 9 9
- Manager 1 1
Total operations personnel 177 3 180
Total administration 38 12 50
Total employment including
management 215 15 | 230

After completion of the operations under the cosss the local personnel will
ensure a highly qualified labour potential that da employed in the mining business
throughout the country.

The expectations for positive effects of the prbpge related mainly with the areas of
greatest concern in the municipality. The realisiiews of the people in the municipality
consider the circumstance that there aren't anguseprospects to overcome the economic
backwardness and the dependence of the regionbacdo production in the near future. A
substantial investment such as that of BMM EAD wloabt only have a direct positive
economic effect, but could also create conditiomsl delp accumulate resources for
subsequent development of other businesses.

The "zero" alternative is not only an unrealistigtion for the development of the
region, but it would also cause significant lossasd limitations on the economic
development, fiscal revenues, direct and indir@spleyment, living standards and income,
development of local economy and continued mignatierovided that all environmental,
economic and social commitments are met, the Coypamoject will become the "engine”
driving the development of the region and its fatsustainability.

Based on the analysis and assessment of the isnpad¢he environmental media and
human health, the compliance of the proposed miantgprocessing methods with the BAT,
and the social justification of the benefits frone fproject implementation, there is sufficient
reason not to recommend selection of the "zere'tadtive.
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IV. Description and Analysis of the Environmental Melia and Factors, Material
and Cultural Assets that are Expected to be Affectk Significantly by the Investment
Project Proposal and the Interaction between Them.

1. Air
1.1. Brief Characterisation and Analysis of the Clnatic and Meteorological
Factors Related to the Particular Impact and the A Quality.

The Ada Tepe prospect of the Khan Krum depositocated approximately 3 km
southwest of the town of Krumovgrad (including desitial district 1zgrev) Krumovgrad and
100 m west of the Krumovitsa River.

The settlements within the 1,000 m zone from thengpit and the IMWF are: - to the
east: Chobanka 1- 380 m (636 m), Chobanka 2 - 3886® m), Kupel - 990 m (500 m); to
the north-east: Soyka - 600 m; - to the west: Pabet40 m (980 m). An old tourist lodge,
which is half-destroyed (a two-storey building amaouple of bungalows) is located some
700 m north of the IMWEF. All other hamlets of th#lages of Ovchari, Surnak, Dajdovnik,
Edrino, Malko Kamenare, Kuklitsa, and Skalak are alistance greater than 1,000 m. The
settlements that are farther than 1 km from thgeptcsite are: - to the east: Dazhdovnik -
1,740 m (1,300 m); to the north: Vurhushka - 1,&§®itovo - 1,090 m, - to the west: Taynik
- 1,510 m, Koprivnik - 1,500 m, Skalak - 1,530 nel&ush - 1,500 m; - to the south: Sinap -
1,470 m (970 m).

According to Bulgaria's climatic division, the peo} area belongs to the Continental-
Mediterranean climatic type, Southern Bulgariamelie sub-area, Eastern Rhodopean river
valleys climatic zone. The low-mountainous topogrsapf the Eastern Rhodope Mountains
cut by the Krumovitsa River flowing south to thertho allows free flow of both
Mediterranean and cold continental air during wisite

The The nearest NIHM-BAS gauging station is in tben of Krumovgrad and its
hydrological and weather data is used in the dootamiéhe winters in the area are mild and
the average January temperatures are between 11&1@. Cold spells with temperatures
below -12T are rare. Winter precipitation is one of the hggha the country — 250-260 mm,
and even higher in the higher parts of the regiom t their orography. Springs are warm and
come earlier than usual. The average air temperaises steadily above G°at the end of
March and above & in April. Spring precipitation remains high — besn 140 and 190 mm
on average. The summer is quite hot and dry, aawBeage temperature in July reaches 22 -
24°C, and the maximum temperature in the highetspare usually between 30 and G2°
The summer precipitation is one of the lowest wieeh 32 and 160 mm on average. The fall
is warm and the average temperature in Octoberb@ital.5 to 2€ higher than the
temperature in April. An increase of the autumncypiation is observed, especially in late
autumn. Precipitation peaks in November, whichelated to the higher frequency of the
Mediterranean cyclones. The average annual pratiguitis about 760 - 770 mm.

Climate characteristics according to meteorologicidta
1. Sunshine

The amount of sunshine in the region averages 2hp4®@s per annum, one of the
highest for Bulgaria. Most of it is combined witin mperatures above 10

Sunshine Duration in Hours (Kardzhali) Tallel1.1-1
[ I Il IV v VI Vil T A I X|l_ Yepr
79 109 | 146 | 1901| 225 261 322 31B 250 1b7 103 78 2p49
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2. Cloud Cover

The cloud cover directly affects the solar radiatabsorbed by the earth. The cloud
cover is reported on a ten-point scale (O - clegy $0 - overcast).
Average Monthly Total Cloud Cover (Krumovgrad) blEalV.1.1-2

I Il Il v V \ VIl [l X K Xl Xl Yepr
6.7 6.0 6.1 5.0 4.7 4.0 2.4 2.2 2.7 4.7 64 6.6 4.8

3. Thermal Conditions

Winters are mild, the average monthly temperatureése winter months being above
zero. Springs are cool and summers are hot witregeemonthly temperatures of above@3°
in the hottest period between July and August. Aunsl are warm and the average
temperatures remain steadily about 13 -Clamtil October due to the Mediterranean
influence.

Average Monthly Air Temperature (Krumovgrad) blegVv.1.1-3

I Il Il \Y% V Vi VIl Il X X Xl Xl Yepr
1.3 3.6 6.5 12.2 17.0 20.§ 23.f 23|14 19.1 13.4 8.74.2 12.8

4. Air Humidity, Fog
The average air humidity in the area is 59 -81%,rtfaximum occurring in the winter
and autumn months, but with a low fog occurrence.

Average Monthly Relative Humidity (Krumovgard) able/v.1.1-4
[ I I v v VI VII TS K Xl Xl Yepr
80 76 74 69 69 65 59 58 65 75 8( 8l 7L

The amount of fog in the region is low, 19 to 2@¢slper annum. The maximum fog
amount is in the winter (about 16.9 days from Nokento March), dropping to 0.1-0.2 days
per month in the summer.

Number of Fog Days by Months (Krumovgrad) Tdwld.1-5
[ I I IV v VI VI T K Xl Xl Yepr
2.8 1.7 1.3 0.7 0.6 0.4 0.2 0.1 0.8 3 42 38 21p.

5. Precipitation

Annual precipitation in the region is 760-770 mmvaries from a maximum of 250
mm in the winter to a minimum of 125 mm in the suenqwith the spring and autumn
averaging 190-200 mm.

Average monthly precipitation in mm (Krumovgard) Table/Vv.1.1-6
[ I I v v VI VII TS K Xl Xl Yepr
83 67 64 60 66 64 37 24 38 73 84 141 761

6. Wind

The data about the windrose patterns and the regp&dnd speeds and directions are
from the Krumovgrad hydro meteorological gaugeiataand presented in the tables below.
The monthly average wind speed is 1.5-2.2 m/semsigan annual speed of 1.8 m/sec.

Average wind speed (Krumovgrad) Table IV.1.1-3
[ I I IV v VI VI T K Xl Xl Yepr
2.1 2.2 2.1 2.0 1.7 15 1.9 1.7 1.6 16 1l8 18 1.8
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Average wind speed in m/sec by months and dire@tinnrmovgrad) TabléVv.1.1-8

Directions| | Il 1T v v vi Vil nm - Ix A Xl
N 4 3.8 3.6 3.4 3.3 3.3 3.6 3.5 3.4 3.6 3(5 38
NE 3.4 3 3.4 3.1 3.1 2.7 3 3.2 2.9 3 3.0 3
E 3.1 2.9 2.7 2.6 2.6 2.5 2.6 2.4 2.8 215 2(8 .7
SE 3.0 3.3 3.1 3.0 2.9 2.9 2.7 2.4 3 3.0 3{2 311
S 3.3 4.9 4.3 4.4 3.3 3.2 3.2 3.2 3.p 4 4{3 47
SW 2.7 4.2 3.2 3.7 3.3 3.1 2.8 2.4 2.8 32 2(8 42
W 1.6 2 2.2 2.6 1.9 2.1 2.0 2.1 2.0 1.6 1]9 16
NW 3.0 2.6 2.7 2.7 3.5 2.6 3.1 2.4 2.8 215 2|6 4.7
Percentage Frequency of Wind Direction and Calm Wea(Krumovgrad) Table 1V.1.1-9
Directions| | Il 1T v v Y nm X A Xl
N 435 | 32.6| 359 25.3 29 31y 39|13 333 36.3 4D.35.02 36.6
NE 8.5 10.3| 12.7| 15.20 13.9 15 224 2119 187 18.9 8.98.7
E 45 | 53| 102 124 114 100 85 9p 1d3 43 94 9 B
SE 103 | 12.9| 125/ 17 176 12p 75 9@ 72 1p1 21.83.3
S 11.0 | 149| 97| 109 9.00 9.2 3.9 48 49 90 1B5 314
SW 51 | 78| 43| 77| 6.1 50 45 47 44 5B 50 47
W 22 | 30| 17| 24| 27 27 1.6 4. 2P 29 211 29
NW 149 | 13.1| 128 83| 102 13f 129 132 16 143 14436
Calm | 51.3| 446 41.3] 419 50 53F 47]3 499 543 545 5854543
KpymoBrpag N
yecroTa Kpymosrpan N
BATHLP NW 30, CKopocT 5
NE BATLP NW
NE
0
10 2
1
w E W 0 E
SW SE
SWwW SE
s Tuxo 49.9% S CpepHa rop. 1.8 Mcek

Graphical model of the windrose in Krumovgrad

The wind direction in Krumovgrad is N-NW/S-SE ahe fpercentage distribution is N
(36.6 %), NW (13.6%), S (14.3%), SE (13.3%), witmdvspeeds ranging from 2.7 to 3.8
m/sec in the respective directions. The percenthfealm” weather in the region is relatively
low for the country (49.9%).

The following meteorological factors have a constie impact on the dispersion of
pollutants:

- Air temperature— The annual average air temperature is £2.8Re average
minimum temperature is 1.3 and the average maximum temperature is 23.7°

- Air humidity. The average annual humidity is 71%, with a maximduring the
winter months. The high relative humidity contriesitto the entrainment of the finely
dispersed particulate matter in the atmospheriasedayer.
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- Fogs The maximum relative humidity and cloud coveridgrthe winter period
correlates with the fog maximum. The number of dags for the region is low — about 19-20
days per annum. The maximum fog amount is in theewri(about 16.9 days from November
to March), dropping to nearly zero in the summengg- contribute to the elevation of
pollutant concentrations in the air but they alsatabute to the pollutant dilution by wetting
and suspending the particulate matter.

- Precipitation regimePrecipitation has a distinctive air cleaning efféaccording to
Krumovgrad gauge station data, the annual pretipitas 761 mm. The seasonal distribution
is as follows: a winter maximum of 250-260 mm, airgpp and autumn average of 140-190
mm, and a summer minimum of 120-160 mm. The pri&tipn effectively reduces the dust
level in the air.

- The wind and the calm weathefluence the degree of horizontal dispersionhef t
air pollutants. The prevailing wind direction in ethregion is north/northwest to
south/southeast. The percentage of calm weath#reimegion is very close to the national
average — 49.9%.

The analysis of the climatic and meteorologicatdes in the region shows that most
of them are favorable for the air's self-cleaningchanisms.

1.2. Available Air Pollution Data for the Region. ®nsitive Zones

The area is located south of the polluted air sasiontrolled by the Ministry of
Environment and Water (MOEW): VI. Dimitrovgrad (d¢owviled air pollutants: dust, sulphur
dioxide, notrogen oxides, hydrogen sulphide, flaodompounds, lead aerosols) and
VII. Kardzhali (controlled air pollutants: dust, Ishur dioxide, notrogen oxides, sulphuric
acid, lead aerosols). Due to the remoteness fresetbasins and the prevalent wind direction
(NNW to SSE) the project area is not polluted juistrial activities.

According to the Environmental Atlas of RepublicBidlgaria, the annual emissions
of the main pollutants for the Krumovgrad regioa:a

Table IV.1.2.-1
Item Pollutant Krumovgrad
(annual emission), t/knf /year)
1 Dust <0.1
2 Sulphur dioxide <0.1
3 Nitrogen dioxide <0.1

The area is located in the SE region for air guatianagement and assessment, with
the closest monitoring stations being: Haskovo, WRIEhanual sampling - (TSP, RM
(Cadmium and PAH), sulphides and nitrogen dioXidasd - Studen Kardzhali AGS (RM
AS, Cd, Pb and PAH), sulphur dioxides and SSMP stamdard set of meteorological
parameters). The transfer of pollutants from thevabatmospheric basins (Kardzhali and
Haskovo) can be considered as insignificant dubed relatively big distance from the area.

Background air measurements were undertaken aradeleeations: Krumovgrad,
Pobeda, Vurhushka, Chobanka and Kupel. The mongagsults are presented in the assay
certificates issued by the Plovdiv Regional Ralmsadf EEA-Sofia.

Air quality measurements at Krumovgrad were pergxnby the Plovdiv Regional
Laboratory of EEA-Sofia on 27 and 28 September 2@értificates 1297/08.10.2010 and
1298/08.10.2010). The results of the air samplirgpaesented as average hourly values for
each sampled pollutant:
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Background Air QualityKrumovgrad TabléVv.1.2-2
co 03 SO, NO NO, PM,,,
Times mg/m?® pg/m’ pg/m’ ug/m’ ug/m® pg/m®
Standards 10 120 350 /125 - 200 50
(float. 8-hr. | (float. 8-hr. ave.)| ave. hourly/ ave. hourly ave. hourly
ave.) ave. daily
Regulation 12/15.07.2010
16-19 0.7-35 85-101 <9*-11 <9* <9*
20-24 3.6-5.9 27 -76 <9* <9* <O*
01-04 6.9-9.4 13-19 <9* <9* <O* 1611
05-10 0.4-0.8 <7*-19 <9* <9* <9*-9
11-15 0.4-0.8 44 -104 <O* <9* <9*

* the measured value is below the detection lohthe method.

** float. 8-hr. ave. — maximum 8-hour average limdtlue per day (24 hours)
The air sampling at Pobeda was performed on 288rteeptember 2010 (Certificates

1299/08.10.2010 and 1300/08.10.2010) by the Plo®éigional Raboratory of EEA-Sofia.

The results of the air sampling are presented asage hourly values for each sampled

pollutant:
Background Air Quality, Pobeda Talé.1.2-3
co 03 SO, NO NO, PM,,,
Times mg/m’® ug/n’ pg/m’ ug/m’ ug/m’ ug/m’
Standards 10 120 350 /125 - 200 50
(float. 8-hr. | (float. 8-hr. ave.)| ave. hourly/ ave. hourly ave. hourly
ave.) ave. daily
Regulation 12/15.07.2010
17-19 <0.3*-0.5 93 - 105 <9* <9* <9*
20-24 0.3-0.5 55 - 85 <9* <O* <9*
01-04 0.4-0.5 66 - 73 <9* <O* <9* 10+1
05-10 0.3-0.4 51 - 67 <9* <9* <O*
11-16 <0.3*- 0.8 75 - 87 <9* <9* <9*

* the measured value is below the detection lohthe method.

** float. 8-hr. ave. — maximum 8-hour average limdtlue per day (24 hours)
The air sampling at Vurhushka was performed on 88 80 September 2010

(Certificates 1301/08.10.2010 and 1302/08.10.2@}0)he Plovdiv Regional Raboratory of

EEA-Sofia. The results of the air sampling are @nésd as average hourly values for each

sampled pollutant:

Background Air Quality, Vurhushka Talel.2-4
co 03 SO, NO NO, PM,,,
Times mg/m’® ug/m’ pg/m’ ug/m’ ug/m’ ug/m’
Standards 10 120 350 /125 - 200 50
(float. 8-hr. | (float. 8-hr. ave.)| ave. hourly/ ave. hourly ave. hourly
ave.) ave. daily
Regulation 12/15.07.2010
18-20 <0.3*-0.5 61 - 69 <O*-11 <9* <9*
21-24 0.3-0.4 62 - 69 <9*-10 <O* <9*
01-04 <0.3*- 0.3 50 - 65 <9* <9* <9* 1041
05-08 0.3-0.4 36 - 49 <9* <9* <O* -
09-12 <0.3* 46 - 78 <9* <9* <9*-14
13-17 <0.3*-0.4 84 - 96 <9* <9* <9*

* the measured value is below the detection lohthe method.
** float. 8-hr. ave. — maximum 8-hour average limdtlue per day (24 hours)
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The air sampling at Chobanka was performed on 3e@®er and 1 October 2010
(Certificates 1303/08.10.2010 and 1304/08.10.2@}0)he Plovdiv Regional Raboratory of
EEA-Sofia. The results of the air sampling are @nésd as average hourly values for each
sampled pollutant:

Background Air Quality, Chobanka Tale1.2-5
co 03 SO, NO NO, PM,,,
Times mg/m?® pg/m’ pg/m’ ug/m’ ug/m® pg/m®
Standards 10 120 350/ 125 - 200 50
(float. 8-hr. | (float. 8-hr. ave.)| ave. hourly/ ave. hourly ave. hourly
ave.) ave. daily
Regulation 12/15.07.2010
19-22 <0.3* 57 -79 <9* <9* <9*
23-04 <0.3* 51-74 <9*-12 <O* <9*
05-10 <0.3* 17 - 38 <9* <9* <9* 9+1
11-14 <0.3* 72-92 <9*-9 <9* <9*
15-18 <0.3* 87 - 92 <9* <9* <9*

* the measured value is below the detection lohthe method.
** float. 8-hr. ave. — maximum 8-hour average limdtlue per day (24 hours)

The air sampling at Kupel was performed on 1 an@cober 2010 (Certificates
1305/08.10.2010 and 1306/08.10.2010) by the Ploéigional Raboratory of EEA-Sofia.

The results of the air sampling are presented asage hourly values for each sampled
pollutant:

Background Air Quality, Kupel Tahlg.1.2-6
co 03 SO, NO NO, PM,,,
Times mg/m’® ug/m’ pg/m’ ug/m’ ug/m’ ug/m’
Standards 10 120 350 /125 - 200 50
(float. 8-hr. | (float. 8-hr. ave.)| ave. hourly/ ave. hourly ave. hourly
ave.) ave. daily
Regulation 12/15.07.2010
20-22 <0.3* 50 - 52 <9* <9* <9*
23-04 <0.3* 23 -48 28 - 52 <9* <9*
05-10 <0.3* 18 - 26 62 - 69 <9* <9* 15+1
11-14 <0.3*-0.5 35-76 <9* <9* <9*
15-19 <0.3*- 0.7 72-79 <9* <9* <9*-9

* the measured value is below the detection lohthe method.
** float. 8-hr. ave. — maximum 8-hour average limdtlue per day (24 hours)

The air sampling at the above locations around Pejge showed that the background
levels of fine particulate matter below lién (PM;q) are between 9 and 1&/m® or about
20-30% of the average annual limit for protectidrhoman health, while the nitrogen oxide
levels were below the detection limit of the methad. they are negligible. The carbon
monoxide levels were also about or slightly abdwveedetection limit of the method.

The ozone background levels were 40-85% of the mmamxa daily average 8-hour
standard. The sulphur dioxide levels are belowddtection limit of the method except for
Kupel, where at certain times they reached up t% 28f the average hourly limit for
protection of human health.

2. Surface and Ground Waters

The project site is within the area of respondipibf the East Aegean Catchment
Directorate based in the city of Plovdiv.
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The water management must be compliant with theentimational laws and legal
requirements and any specific short or long-terrivilies must be consistent with the
applicable River Basin Management Plan. This pkimiended to summarise the national
requirements and the international commitmentscthentry has as a EU member state. This
means achieving full compliance with the requiretaeand concepts under Directive
2000/60/EC (commonly known as the Water Framewarkdiive), which aim at achieving
and maintaining a certain water status in a comsisind staged manner.

In terms of the project are@rder No PJ-292 /22.03.201(by the Minister of
Environment and Waters approves Riger Basin Management Plan (RBMP) for the East-
Aegean Regionwhich is the main water management tool.

Therefore, the characterisation of both surfaceemamd groundwater bodies that may
be affected by the project development or are &xtat the project area takes into account the
data and requirements set out in Volume 1 "Genewadl' Vol. 2 "Arda River" of the RBMP.

It also takes into account the baseline studiesntigsioned by the Investor to investigate the
status and characterise the waters in the projeet, @s well as third-party studies that are
considered important for improving the understagdaf the water status and impacts, e.g.
Technical Assistance for Water Quality Managemémrda River - PROJECT PHARE BG
2003/005-630.05.

2.1. An Overview of the Hydrological and Hydrogeolgical Conditions and
Factors of the Water Resources in the Project Area

- Surface Water Characterisation

The project area is located in the west watershiedh® mid-stream portion of
Krumovitsa River, a right-hand tributary of Ardaver between the Studen Kladenets and
Ivailovgrad water reservoirs.

According to Annex VII to the Water Framework Ditiee, the entire East-Aegean
Region lies within Ecoregion 7 - Eastern Balkanke basin of transboundary watershed
system flowing into Greece and is part of the mational watershed system of the Maritsa
River.

Figure 1V.2.1.-1 shows a flow diagram of the Ardad® watershed system including
the location of the project area.

Arda is the largest Rhodopean river and one ofmlgor tributaries of Maritsa. The
watershed area of the Arda River is 5,273 Kfe river issues from the Ardin Summit at RL
1730 m and discharges into the Maritsa River nsacity of Edirne in Turkey. The length of
the river to the border is 241 km. The Arda haswrage gradient of 5.8%0 and a sinuosity of
1.9. The river network density is 1.32 km/knThe main tributaries of Arda has 25 major
tributaries including the Krumovitsa River. The eage multiannual flow of Arda for the
period 1961-1998 is 2,289*10n® and the minimum flow is 851.8*20n>.
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Figure IV.2.1.-1: Flow Diagram of the Arda River Weshed System with the Location of the
Project Area (RBMP, Vol. 2)

The basin of the Arda River lies entirely in théaRRhodopean morphographic zone,
Rhodopean region, and its watershed is almostegntin the East-Rhodopean sub-region.
The Arda watershed is subject to strong Meditemanefluence and its climate is typical of a
Continental-Mediterranean climate,

featuring mild winters and hot summers, small ahteraperature variance, maximum
precipitation in the autumn and winter and minimymecipitation in the summer, and
impermanent snow-cover in the low land areas.

This creates a very good correlation of the annwal flow patterns with the annual
precipitation distribution, snow cover and air te@rgiure. The Mediterranean influence is
most notable in the easternmost and south-eaststnpaots, where the maximum outflow
levels occur as early as February and the low flakestypical of the summer. This pattern is
typical for the southern tributaries of the Arda&ti

The river typology of the Arda River basin indicatthat the entire watershed of
Krumovitsa River - the main watercourse and itsuti@ries, belongs to a uniform water body.
Table IV.2.1-1 presents river typology data abdwt project area and the area of confluence
of the Krumovitsa River. Figure IV.2.1-2 preseatsiap of the water bodies.

Table IV.2.1-1
Water body description \ Code | Type Code Type
Main water body available to the project
Krumovitsa and tributaries | BG3AR200RO0PTP 011011 | Intermittent rivers

Main receiving stream of the water body

the Arda downstream of confluengeBG3AR100R006 | TP 011111 Gravely, semi-
of Krumovitsa to Ivaylovgrad mountainous
Reservoir
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Boxoc6op na pexa Bopouua

PI'spumns

® PasnoJokenue Ha paiflona HAa MHBECTHIHOHHOTO NpeEAJI0KeHHe

Figure IV.2.1-1:

The Krumovitsa watershed borders on the VarbitshBuwyuk Dere rivers watershed
to the west, the Bulgarian-Greek border -Greek é&ortb the south, the Biala and
Kulidzhiiska rivers watershed to the east, andAtda River.

These boundaries overlap with the positive landsdapms, whose top parts play the
role of watershed separating ridges - Figure V2.1

Such ridges are the St. llia paleovolcano (RL 879tenthe west and Stramni Rid
further south, which separate the Krumovitsa waeisfrom the Varbitsa and Buyuk Dere
rivers watershed. The Maglenik Ridge, which is be border with Greece, is the main
watershed separating structure to the south. Traetepe heights, which are also
paleovolcanic remnants, separate the Krumovitsanslaed from the Biala and Kulidzhiiska
rivers watershed to the east.

The more important tributaries are the Virovitsae¢kebir) River, the Vetritsa
(Elbassan) River and the Kaldzhikdere River.

Table 1V.2.1.-2 presents the typical Krumovitsa evajuantities and Table 1V.2.1.-3

and Figure 1V.2.1.-4 present the average monthitggrgage flow distribution.
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General Characterization of the River Flows of Kawitsa (under the RBMP)
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Figure IV.2.1.-3:

Table IV.2.1-2

Watershed area (F),

Typical values

River, station Km2 Qoros | M=Qg1.odF Quin Qo
3
m’/s I/s.kn? m°/s m°/s
the Krumovitsa, at Krumovgrad 497.6 7.320 14.712 2.827 15.100

Average Monthly Percentage Distribution of the FlofAKrumovitsa (under the RBMP)
Table 1V.2.1-3

River, station

Month

I Il 11l v V Vi VIE VI IX X

XI

Xl

the Krumovitsa

River, at| 152 | 22.0| 153 99 64 3.3 1.1 0.4 o7 24 69 171
Krumovgrad
p-Kpymosuua, rp. Kpymosrpag
25,0
20,0 + A
15,0 f
100 \\ / Kpymosrpag
5,0
0,0 e \\’\'—‘*// ‘
LoumovovovVEVIEVIE X X X X
mecel
Figure IV.2.1-4:
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The main surface water body that may be affectethbyproject development is the
Krumovitsa River, which is the nearest one and mha&n receiving stream of project
wastewater after treatment.

The Investor has commissioned a hydrological ingasbn and assessment of the
project area. The assessment provides the expextsdikely condition of the surface waters
in the project area during the project life basedh® available factual information. The more
important conclusions and data are presented below.

The Krumovitsa River issues from the southern boridige (Maglenik) of the Eastern
Rhodopes and flows northwards and north. Its fetath is 58.5 km, and its watershed area
is 670.8 km. At the Krumovgrad gauge station (HMS 61550, whigthe only one in the
river watershed), the river has:

— length of 37.3 km;

— watershed area of 497.6 km

— average gradient of 19%o;

— average altitude above sea level - 494 m;

— river network density of 1+1.5 km/Km

— average vegetation cover in the watershed of 35#hiag up to 90-100% in the

upper parts and down to zero around Krumovgrad.

The soils, which are mainly cinnamon low saline aaddy and clayey-sandy, stony in
composition, have eroded severely in the conditiohsdeforestation, and their water
regulation capacity is very poor. This causes rapidoff from precipitation, which is
predominantly rain in this climatic area of South8ulgaria.

The poor soll retention also contribute to the fation of many short-period surface
water flow events that follow the precipitationénsities very closely. This creates a very
good correlation of river flows with seasonal andnthly extreme precipitation values:
maximum levels during November-March and minimunvels in July, August and
September.

The river flow extreme values are exacerbated @p@®al weather factors such as
temperature and humidity of air. Lower temperatames higher air humidity in winter are not
conducive to evaporation which also increases thaximum outflow levels. High
temperatures and low air humidity in summer redibeeriver flows and can render surface
flow manifestations non-existent along the middid sower stretches of the catchment.

The river flow fluctuation amplitude is very highRegarding the average monthly
values, the maximum monthly average value (in Fafyduexceeds the minimum monthly
average value (in August) by a factor of more tB@rwhile the same factor for the monthly
precipitation values is far lower, at 3.5 to 3.7.

Concerning the absolute average monthly extremeesabf river flows, the above
factor is higher than 1300. This is evidence efdéltremely torrential nature of river flows in
the region — very high maximal and almost zero maliwater quantities.

The most general characterisation of the river flosxpressed using the so-called
average flow modulus is:

- winter flow - 15+45 L/s.krf

- spring flow - 8+25 L/s.kfm

- summer flow - 2+10 L/s.km

- autumn flow - 7+20 L/s.kfn

The average multiannual level of the runoff coédint, which is the ratio of the
average flow expressed as depth of water and theaterage precipitation depth, varies
between 0.36 and 0.72.

The minimum flow modulus averages between 0.3 asd.@.knf.
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The main hydrographic and flow characteristics he# surface waters in the project
area are presented in Tables IV.2.1-4 and 5.

The same assessment presents a conceptual sudéeebalance for the alternative
for construction of artificial lakes - for water paly or tailings management. The most
important conclusion is that the results indicatasture deficiency, i.e. the evaporation from
open pond surfaces will exceed the recharge frauipitation.

For example, the two scenarios under the alteradtiv construction of a TMF in the
Kaldzhikdere valley are:

RL 320 m and open pond surface of 1,088xht)

— Recharge from precipitation 692 mm 752.9%afyear
— Evaporation losses 1,031 mm  1,121.7%xhdyear
— Deficit 368.8 x1&mlyear or 42.1 rfih

RL 300 m and open pond surface of 512.5x1f)
— Recharge from precipitation 685 mm 752.9%dfyear
— Evaporation losses 1,049 mm  537.6%dfyear
— Deficit 186.5 x1&m®/year or 21.3 riih

The status of surface water is assessed by the itudgnof the anthropogenic
pressures and impacts.

For the basin of the Arda River these are grougdoliows:

- point sources - urban wastewater;

- water flow regulation and morphological alteratipns

- point sources - industry;

- diffuse sources - agriculture;

- other diffuse sources - diffuse pollution by wastes

- water abstraction;

- other pressures - watershed erosion, pollution foddhmines, dry spells and

deficiency of water or unknown pressures.

The major impact on the water body including Kruigss and its tributaries is from
the direct discharge of untreated municipal efftse(Figure IV.2.1-5) and extraction of
gravels from the riverbed (Figure 1V.2.1-6). Them® no sources of industrial wastewaters
nor areas that are identified as potentially imgddty agricultural sources.

There are no surveillance and operating monitostations in the Krumovitsa
watershed. Currently, only one station is maintias part of the investigative monitoring
network - this is Station BG3AR00021MS0050 locatownstream of confluence of
Krumovitsa with its right tributary Dyushundere Riu

Investigative monitoring is undertaken when thdase water bodies are found to be
in a poor condition.

In this case, bilogical elements are monitored enmzoobenthos and fish, and major
physical and chemical indicators.
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Hydrographic Characteristics, Water Balance Elesiantl Average Annual Flows

Table IV.2.1-4

Average Multiannual values derived from empirically detenel relations
. Average
Watershed| elevation | Watercourse fiver Total Total
# River, station area, above sea  length, . Modulus. | F1ow Flow Annual flow | evaporation Runoff
km2 level km gradient, L/s K mz, rate, | volume, | precipitation, denth loss coefficient
' %0 ' mi/s | x10°m® mm pth, ’ K1VK10
m mm mm

1 2 3 4 5 6 7 8 9 10 11 12 13
Krumovitsa,

1 | Gauging Station 61550 497.60| 494 56.3 11.9 12.5 6.22 196.2 757 394 363 0.520
Krumovitsa, upstream of

2 | Krumovgrad and 348.90| 553 478 138 13.7 478 | 1507 779 432 347 0.555
downstream of confluenc
with Iskachdere
Krumovitsa, downstream

3 | of confluence with 291.00 508 41.3] 15.6 12.8 3.72 117.3 762 404 358 0.530
Kessebir

4 | Krumovitsa, upstream of 167.40) 487 230 297 123 | 206 | 650 755 389 367 0.514
confluence with Kessebir

5 ggﬁieb"’ at confluence 123.60| 536 413 156 13.4 166 | 523 773 423 350 0.547

g | Kaldzhikdere, at 554 337 50 360 9.09 | 00504 1589 699 287 412 0.411
confluence point

7 | Elbassandere, at 121.50| 366 22,00 248 973 | 1182 37.3 710 307 403 0.432
confluence point

g | Kaldzikdere, downstream 3.99| 356 32| 391 951 | 00379 1.195 706 300 406 0.425
of Ada Tepe

9 Ciﬁ’:gé’ close to Kuklitsa 3.51| 447 2.5 56.0 115 | 0.0404] 1.274 740 363 377 0.491
A gully east of Surnak

10 | Village, an ephemeral 230 409 17| 730 10.7 | 0.0246 0.776 726 337 389 0.464
course south of
Gyunuktepe

11 Ciﬁ’:gé’ close to Kupel 191| 325 22| 850 8.82 | 00168  0.530 694 278 416 0.401
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Typical Annual Water Quantities for Various Probiileis

Table IV.2.1-5
_ _ Flow quantity Flow quantities in rifs and their probability, %
# River, station 3
m/s 1 5 25 50 75 95 99
1 | Krumovitsa, at the Gauging 6.22 14.94 11.51 7.75 5.78 4.26 2.68 1.90
Station
Krumovitsa, upstream of
o | Krumovgrad and 4.78 11.48 8.85 5.96 4.45 3.27 2.06 1.46
downstream of confluence
with Iskachdere
3 | Krumovitsa, downstream of 5 -, 8.94 6.89 4.64 3.46 2.55 1.60 1.14
confluence with Kessebir
4 | Krumovitsa, upstream of 2.06 4.95 3.81 2.57 1.92 1.41 0.888 0.630
confluence with Kessebir
5 ggﬁieb"’ at confluence 1.66 3.99 3.07 2.07 1.54 1.14 0.715 0.508
6 ggi'gtzh'kdere' atconfluence 4504 0.1211| 0.0933 0.0628  0.046 0.0345  0.0217 015@.
7 E(')?gfsa”dere’ atconfluenge ;14 2.84 2.19 1.47 1.10 0.81( 0.500 0.362
g | Kaldzikdere, downstream 0.0379 0.0910| 0.0702 0.0472  0.035 0.0260  0.0163 01186.
of Ada Tepe
9 Ciﬁ’:gé’ close to Kuklitsa 0.0404 0.0970| 0.0748] 0.0503  0.037 0.0247  0.0174 012@.
A gully east of Surnak
10 | Village, an ephemeral 0.0246 0.0591 0.0455 0.0307 0.022 0.0169 0.0106 0078.
course south of Gyunuktepe
11 Ciﬁ’;‘gé’ close to Kupel 0.0168 0.0404| 0.0311] 0.0209  0.015 0.0115  0.0072 005Q.
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@ Pazmonowenue Ha paﬁona Ha HHEECTHIHOHHOTO NPENMTOEEHHE

Figure 1V.2.1-5: Discharge of household wastewater

. Pasmonomenne Ha paﬁOHa Ha HHEECTHIHOHHOTO NIPENIOEEHHE

Figure 1V.2.1-6: Locations of quarrying operations
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Table IV.2.1-6 presents the evaluation of the wattatus of the Krumovitsa

watershed.
Table IV.2.1-6
Environmen
, alstatus/ | Chemical General
Code Water Body Type potential status status Note
2009
BG3AR200R! the Kru‘mowtsa and it TR24 3 moderate
09 tributaries
Topolritsa River Arde
BG3AR100RO0 | downstream of confluence of
. TR27
06 Krumovitsa to Ivaylovgrad
Reservoir

Table IV.2.1-7 presents the evaluation of the watatus of the Arda and Krumovitsa

Watershed (Based on the Results of the Phare Prdjgc

River Type

Medium size rivers

Medium size rivers

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

intermittent

Table IV.2.1-7
River Poini Bl Bl
200¢
Arda Rivel | Potochnits-Rabowt
Arda Rivel | downstream of confluence wi
Krumovitsa, Oreshari Village bridge
Krumovitsa| a bridge between Avren al
River Deuvisilivo Villages
Krumovitsa| upstream of Krumovgr
River
Krumovitsa| downstream of Krumovgr:
River
Krumovitsa| Gorra (Dolna) Kula Villag
River
Krumovitsa| prior to confluence, bridge «
River Moriantsi Village
Kessebi at Buk Village
Kessebi at Tihomir Village
Kessebi at Kandilka Villagt
Malkate prior to confluenc
Kodzhader | at Malko Kamenyar
Goliamat: | a bridge to Egrek Villag
Golemi Do | confluenc:

intermittent

Colour code and symbols

Water Statu

high

gooc

moderat

pool

bac

1- 5 Biotic Index (BI) value

i - intermittent (low water:
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Biotic Index Values

Biotic Categories under ,
Index Regulation 7 Water Quality.
5;4-5 I clean, unpolluted waters of high quality
4 I clean, unpolluted waters of good quality
3-4 Il slightly polluted waters
3 [l; 1l slightly to moderately polluted waters
2-3 1 moderately polluted waters
2 [ll; outside categories seriously polluted water
12:1 outside categories extremely polluted waters; env_ironmentally damaged
section of the river

The biological quality assessment of the surfaceast waters is undertaken in
accordance with the Methodology for Biological QtyalAssessment of Surface Stream
Waters (04/1998) approved by the Minister of Enwvinent and Waters. This method enables
an integral assessment of the overall pollutiorelldy analysis of communities of indicator
benthic macroorganisms (macrozoobenthos). The bialogical studies indicate the
cumulative effect of the pollutants on the envir@min using appropriately selected
bioindicators.

Krumovgrad has a sewer system (except for the vz@nearters) and the majority of
wastewater discharge directly reports to the KruitsavRiver, while the remainder reports to
cesspits.

The Kessebir, Kaldzhikdere, Elbassan and Krumovitgas are Category Il receiving
streams according to the Categories of Surface rd/ame Water Bodies approved by the
Minister of Environment and Waters (Order RD-2720532001).

The impact from the project development on theaafwaters will affect an area
equal to the project footprint of the main prodaotiacilities. Practically, the water courses
and flow regime in that zone will be modified. Timostly applies to the diversion of waters
to sumps and their use in the process. Their sules¢qe-use (recycling) into the process
would create conditions that reduce the runoff 8dwom the project area to the Krumovitsa
River. Another type of impact is the discharge relited wastewaters into. the Krumovitsa
River.

- Groundwater Characterisation

The project area is located in the East-Rhodopeérreggion, which is part of the
Rila-Rhodopean region. Groundwater availability aesburces depend on the physiographic
conditions - climate, landscape, hydrology, soWem vegetation, etc., and on the geological
setting of the area - geology, lithology and stuoes. These are the natural factors. On the
other hand, groundwater quality and quantitatietust are highly dependent on non-natural
factors defined by anthropogenic activity - abgtoacs for various uses, discharge of
wastewaters from various activities, developments gnpoundwater recharge areas, e.g.
agriculture.

Interstitial and fissure-flow groundwaters are th@minant types that occur in the
project area. The interstitial groundwaters occuthie valley of Krumovitsa and some of its
tributaries, while fissure-flows are practicallyufad across the rest of the area.
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Table 1V.2.1-8 below presents the characteristidh® groundwater bodies (aquifers)

that are identified in the project area:

Table IV.2.1-8
Primary aquifer characteristics
Aquifer Ov:trrlgtlg ) i ) j‘; o) %‘
Aquifer name Aquifer code area, Tvoe gin the Aquifer £ ) %5 @27
km? yp lithology RB& 7 SEg $28
recharge X5 | <2 <=
zone g g <3
Interstitial groundwatersg clave J |
in the Quaternary | BG3G000000Q01( 101 | unconfingd ©'&Y&Y | sands,gravels, | g 90
) . sands clays, boulders
deposits - Arda River
Fissure-flow ?;?:;g%gg'?
groundwaters, L - calcareous 0.016
Krumovgrad-Kirkovo BG3G00PtPg2023 217 unconfined Soil sandstones, 0.08
zone marls, marbles,
calcoschists
gne_isfsic sc_his_ts,
Interstitial groundwaters granétlsed biotite
- Central Rhodopean | BG3G00000Pt046]  4367| unconfined an gtr‘:gi’;?'ca
complex migmatites,
schists
Table 1V.2.1-8 (contd.)
Secondary aquifer characteristics
3 identified | Direction
Aquifer g aquaticor | @" re]zve 0
Aquifer name Aquifer code area, | Aquifer A"e(;age s terrestrial | E e
k 2 recharge groundwater 8 ecosystems, or waters
m flow modulus, o surface water
area, ki L/s.km? = bodies that
E are linked to
3 the aquifer
Interstitial groundwatersg
in the Quaternary BG3G000000Q01( 101 101 2 202 -
deposits - Arda River
Fissure-flow
groundwaters, )
Krumovgrad-Kirkovo BG3G00PtPg2023 217 217 0.5 110
zone
Interstitial groundwaters Hambar D?jre
- Central Rhodopean | BG3G00000Pt046| 4367 4367 1 4370 S(ifg"eK‘;fak
complex Village

Figure 1V.2.1-7 shows the aquifer configuration déinel location of the project site.

The project footprint partly overlaps the aquifdentified as BG3G0O0PtPg2023 -
Fissure-flow groundwaters, Krumovgrad-Kirkovo zone.
It is evident from data presented in Table IV.2.1h8t this aquifer has the lowest
water potential - its modulus is 0.5 L/sknWater abstractions from this aquifer primarily
meet local requirements.
Of patrticular interest in the project area arewlaers accumulated in the Quaternary
deposits (aquifer code BG3G000000Q010) of the ARuar.
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Continuous alluvial deposits are formed along theédhe and lower stretches of Arda,
where the landscape flattens. This aquifer inclutlesalluvial deposits of both Arda and its

major tributaries: Perperek, Varbitsa and Krumauits
Continuous alluvial deposits are formed along saveiver stretches in the

Krumovitsa catchment, which are presented in TAh2.1-9.

Table 1V.2.1-9
River Stretch
the Krumovitsa River| from Ovchari Village to Ardaver
the Elbassan Dere from Dilyana Village to Krumoaits
River
the Buyuk Dere from Podrumche Village to Krumovitsa
River

Water in the alluvial aquifers is recharged by p#ation, by inflowing tributary or
fissure flow water along the river valleys, by nweater penetrating into the floodplains and
by high water along the rivers. An unconfined grwater flow has been formed in the
alluvials, which generally flows in the directiorf the hydraulic gradient of the river
watershed.

Fepasani

[

* BG3G000000Q010
P ¢!

ko
¥t ) l

Ar
-, Kpyhomm

i -

>

® Pasmonomedde Ha paﬁona Ha HHEECTHIHOHHOTO [IPEANCKEHHE

Figure IV.2.1-7:
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The alluvial aquifer is drained by the rivers antifigially by the existing water
abstractions.

It has relatively good permeability.

The interstitial groundwaters in the Quaternaryad#is are mostly calcium-sodium-
bicarbonate type of water with average mineralisatf about 0.5 to 0.6 g/L.

The fissure-flow groundwaters in the Paleogenensenis are associated with the
weathering zone of the overlaying volcanic rockdiiow comprise rhiolites, andesites,
dacites, their laval breccias, as well as with domsolidated sedimentary rocks. Their
abundance is mainly controlled by the regional Wwednhg patterns and tectonic structures in
the rocks. Higher abundance is associated withtdbinic structures. These rocks form a
common aquifer with the overlaying alluvial, delaviand colluvial deposits. A common
unconfined aquifer is formed where the water |ledeghbends on the landscape and is several
scores of centimeters to 7-10 m below surface. SBasonal fluctuation of the water level is
0.3-0.4 m. The groundwater is recharged by pretiph and drained by springs in the lower
parts of the land surface, whose flow rates vatyeen 0.06 and 0.2 L/s, and rarely higher.
Due to the shallow circulation of groundwater, floav of these springs is intermittent and
some even dry up in the summer.

The groundwaters in the the Oligocene volcanicreedis are relatively fresher - their
mineralisation averages 0.4 g/L. They are mostbtailiionate and bicarbonate chloride type,
calcium-sodium and calcium-magnesium type, withsa@embination of sulphate.

The fissure-flow groundwaters in the Late Paleogaaqidic effusions are calcium-
sodium-magnesium-bicarbonate type, with some coatioin of chloride, and with average
mineralisation of 0.25 g/L.

The fissure-flow groundwaters in the Proterozoikeoare associated with the zone of
weathering and tectonic jointing of metamorphicksoc

The water circulation takes place close to the landace. The groundwaters are
recharged by precipitation and drained by a muétwf springs, whose flow rates vary
between 0.02 and 0.2 L/s, and rarely higher. Thksof the Pre-Rhodopean Supergroup and
more specifically those of the Arda Group are digantly less abundant in water, where the
spring flows do not exceed 0.02-0.05 L/s. The &asRhodopes have been subject to
extensive exploration drilling. The majority of tbempleted drillholes are either slightly wet
or completely dry.

The water in the metamorphosed crystalline compdeg calcium-magnesium-
bicarbonate and magnesium-calcium type, with somsenbination of sodium. The
mineralisation values vary from below 0.1 g/L t6 Q/L.

In general terms, the project area is relativebg labundant in groundwater resources
due to the specific conditions that control theev&xchange balance.

The Investor commissioned geotechnical and hydiogeal investigations of the
concession area and the region.

The objective of the first investigation was to ntd& the preferred site for
construction of the IMWF under Option 1.

The objective of the second investigation was tenidy the preferred site for
construction of a TMF (Option 2) as an alternatpm®cess waste management option
considered as part of the selection of the prefeore processing alternative. The specific
objectives of the investigations were:
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» To characterise the ground conditions on each ef gbtential sites for
construction of the IMWF (Option 1) and the main bamkment of the
proposed TMF (Option 2);

» To study the foundation conditions for each IMWFTMF (main confining
embankment) siting option and prepare a flowchathe groundwaters in the
area,

» To install piesometers enabling ongoing monitowhthe groundwater table;

= To install monitoring wells in the area of the s#éel waste management
facility to enable groundwater monitoring over ttenstruction and operation
of the facility.

Whether a TMF or an IMWEF is a viable option or nitte investigation results are
very useful to improve the understanding of theaespecially of the Paleogene rocks, and
will be summarised here for the sake of evaludtivegground permeability properties.

2.1.1 IMWF Site Investigation (Option 1):

The scope of work included drilling of 8 borehol@bstraction wells) with a total
length of 220 m and installation of piesometerthiem, collection and analysis of 28 samples
from the exposed lithological types, completion 33 pumping tests to establish the
permeability of the basement rocks, collection andlysis of 6 groundwater samples.

The permeability of the exposed lithological typeas determined by alternating
infow and outflow across the abstraction well stre The abstraction wells were
subsequently converted into piesometers. Table 1V12 presents the borehole data.

Table IV.2.1-11
Borehole design Watenz level
Borehole # BMM code relative to| relative to
L,m 0, mm ground | mean sea
level level
BH-Plant-001 ATDDGT 036 35.00 88.9 33.55 359.95
BH-IMWF-003 ATDDGT 037 25.00 88.9 13.63 370.66
BH-IMWF-007 ATDDGT 038 40.00 88.9 25.39 379.45
BH-MWP-001 ATDDGT 039 25.00 88.9 15.55 413.26
BH-IMWF-008 ATDDGT 040 30.00 88.9 17.45 394.17
BH-IMWF-006 ATDDGT 041 20.00 88.9 12.08 382.03
BH-GWM-001 ATDDGT 042 25.00 88.9 5.64 371.63
BH-GWM-002 ATDDGT 043 15.00 88.9 2.09 226.79

Note: Boreholes BH-GWM-001 and BH-GWM-002 were lédl outside the IMWF
footprint for the purposes of the future groundwatenitoring.
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The investigation concludes:

Of the exposed lithological types, 23% are impefohegg < 0.001 L/s.m), 41 % are
low permeable (g = 0.001 + 0.01 L/s.m), 26 % anenaable (q = 0.01 + 0.1 L/s.m), and 10%
are medium-permeable (q = 0.1 + 1.0 L/s.m). Wpameable are mostly the first 0.5 m of
the Quaternary sediments, which will be manipulatedng the construction, and some deep
fracture zones in the metamorphic rocks.

The permeability of the lithological types ideredi as part of the investigation
completed in the IMWMF area varies from 0.00 to80m/d. The metamorphic rocks, which
will be the base of the IMWF cells, show perme&piialues in the range of n.10n/sec to
n.10° m/sec, and 0.00 in the most impermeable zones.dHt® from the investigations
completed back in 2009 show that the Quaternargysalayey deposits on the surface have
permeability in the range of n.10n/sec to n.18 m/sec.

A total of 6 samples were collected after the iteian of all the piesometers and
monitoring wells for groundwater chemical charastgion. The groundwater sampling
points were ATDDGT 037, ATDDGT 038, ATDDGT 039 aA@DDGT 040. The results are
shown in Table IV.2.1-12 and indicate good conditid the groundwater as compared to the
standard set out in the Regulation 1/2010. BoreAdIBDGT-040 (located north-northwest
on the perimeter of the facility) indicates elevhtsoncentrations of antimony, which is
associated with the frequently occurring quartmsen the gneiss rocks in this ardde
initial sampling in this area had the objectiveeiablish the background characteristics of
groundwater to provide the basis for the future meooimg during project construction and
operation.

Table IV.2.1-12
Parameter | ATDDGT-037 | ATDDGT-038 | ATDDGT-039| ATDDGT-040 :Ega;_df}rzddlo
pH 6.9 7.51 7.34 720 |89
Conductivity 662 438 517 514 <2000
Total hardness 6.41 3.92 4.25 449 | <12
Permandanate 0.97 1.43 2.02 075 | <5
NH," 0.058 0.226 0.175 0.227 <0.5
NO, <0.05 0.064 <0.05 0.15 <0.5
NOs 0.37 0.77 <0.10 5.6 <50
F 0.27 0.29 0.2 0.25 <15
PO* <0.10 <0.10 <0.10 0.28 <0.5
SO~ 47.9 12.4 25.4 21.7 <250
cr 21.5 8.5 8.6 12.7 <250
Na 20.4 14 19.2 20.8 <200
CN <2 <2 <2 <2 <50
Hg <1.0 <1.0 <1.0 <1.0 <1.0
cd <1.0 <1.0 <1.0 <1.0 <5.0
Cu 0.004 0.007 0.0068 0.0066 <0.2
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Ni 10.9 5.4 <2.0 2.6 <20
Pb <10 <10 <10 <10 <10
Se <10 <10 <10 <10 <10
Cr <1.0 <1.0 <1.0 <1.0 <50
Al 51.3 107.9 131.2 50.2 <200
Fe 100.6 188.3 9.7 40.3 <200
Zn 0.0141 0.0117 0.0115 0.0042 <1.0
B 0.0108 0.0092 0.0094 0.0051 <1.0
Sb <5.0 <5.0 <5.0 22.4 <5.0
As <10 <10 <10 <10 <10
Mg 28.85 15.82 13.41 11.98 <80
Ca 80.7 52.3 63 70 150
Uranium <0.001 <0.001 <0.008 <0.001 <0.06
(natural)

2.1.2 TMF Site Investigation (Option 2):

The scope of work included drilling of 14 boreholeish a total length of 730.10 m,
vertical electrical sounding at 10 locations, exatan of 6 trial pits with a total depth of 8.90
m, collection and analysis of 28 samples from tkygosed lithological types, completion of
108 pumping tests to establish the permeabilithefbasement rocks.

The permeability of the exposed lithological typeas determined by alternating
inflow and outflow across the well screen. The tigzsion wells were subsequently
converted into piesometers or monitoring wells. [€dl.2.1-10 presents information about
the boreholes.

Table IV.2.1-10
Borehole design Wat(:; leve

Borehole # BMM code relative | relative

L, m 0, mm | to ground| to mean

level sea level
BH 0¢-01 ATDDGT 028 61.3 122.8 12.93 345.86
BH 0¢-02 ATDDEX 034 182.5 75.8 6.30 329.43
*BH09-03 | ATDDGT 033 60.7 75.8 1.76 299.28
BH 0¢-04 ATDDGT 032 40.8 122.8 11.48 401.06
*BH 09-05 | ATDDGT 031 60.7 75.8 8.10 300.86
BH 0¢-0€ ATDDGT 34 40.5 122.8 1.82 288.54
BH 0S-06A | ATDDGT 35 15.8 122.8 1.90 288.4(0

BH 09-07 ATDDGT 029 50.5 75.8 | + 0.73 | 295.58
BH 0¢-08 ATDDGT 025 60.0 75.8 0.28 296.29
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BH 0S-08A | ATDDGT 027 15.6 75.8 0.41 295.89
BH 0¢-0¢ ATDDGT 030 20.2 75.8 9.18 338.05
BH 0¢-1C ATDDGT 024 61.3 122.8 21.45 410.06
BH 0¢-11 ATDDGT 026 60.2 122.8 53.2 393.51
BH 0¢-12 ATDDEX 033 79.2 75.8 0.90 363.93

Note: * Sealed borehole
+ self-discharging borehole

The hydraulic gradient in the steep slopes, whesarglwater flow entirely occurs in
Paleogene sediments, is 0.15-0.34. In the flatteaexhs around Kaldzhikdere, where
interstitial and fracture flows are mixed, the hawlic gradient varies between 0.025 and
0.094.

The investigation concludes:

A) The Quaternary sediments of bed 1 and upperviale of bed 2 (alternating
sandstones, siltstones and marls) comprise motiepgemeable (specific capacity of 0.1 to
1.0 L/s.m) and permeable lithological types ocagrat depths of up to 10-12 m from the
land surface.

B) The Paleogene complex rocks below that deptth,band bed 3, are mostly low
permeable and impermeable. The transition interohjsinted sandstones and siltstones are
permeable — q = 0.01 to 0.1 L/s.m. Such intervadsiatersected by boreholes BH 09-03
between 39 and 45 m, BH 09-05 between 29 and S6dnB&l 09-07 between 36 and 42 m.

The permeability of the lithological types idergdi as part of the TMF site
investigation varies as follows:

Bed 1- Quaternary sandy-clayey deposits and the weaatheone below them to a
depth of 3.0 m below the land surface - from 0.0t@36.037 m/d.

Bed 2 - Alternating Paleogene sandstones, siltstoneslsnaad clays termed as a
'sandstone coal-bearing formation' - from 0.000.6386 m/d.

Bed 3- Coarse conglomerates and breccia-conglomerdtes-0.000 to 0.7 m/d.

A total of eight samples were collected after thstallation of all the piesometers and
monitoring wells for groundwater chemical charasegion. The sampled monitoring stations
were:BH 09-01,BH 09-04,BH 09-06,BH 09-0@A, BH 09-07,BH 09-10,BH 09-11 andBH
09-12.

The assays of the water samples taken from boreBéle09-06,BH 09-06A andBH
09-10 characterise the water as fresh with totalenalisation <1 g/L angH = 7.1 to 8.3.
The water samples from boreholed 09-01,BH 09-04,BH 09-07,BH 09-11 andBH 09-12
are characterised by higher mineralisation — frogntd 1.8 g/L anggH = 7.9 - 9, and elevated
sulphate concentrations. The waters are richerimerals, occur and flow at greater depth
and, respectively, are recharged and drained atlowes pace. Elevated antimony
concentration is typical of all the groundwatemftoin the TMF siting area.

Another conclusion made is that a 12m thick zoneestified, where the rocks have
low geotechnical properties on one hand and trasswily varying from moderate to high on
the other.

The investigation carried out by Vodokanalproekt Afudied the abstractions of
water in the watershed of the Krumovitsa River.
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Figure IV.2.1.-8 presents the location of the wadbstractions and the protective
distances from them. With a Letter r8flO1-19/25.06.2010, the EA Catchment Directorate
based in Plovdiv provided information about thenklimg water supply abstractions in the
Krumovgrad Municipality. All the abstractions spieil in the letter are outside the footprint
of the project (Appendix 8).

The construction of abstraction wells in the Kruntgs gravels began as early as
1950, when the first Krumovgrad drinking water sydpcility was set up.

A new abstraction well was constructed in 1964 doblic drinking water supply of
Gorna Kula Village. A "perfect" abstraction welh Bulgarian technical terms that is a well
reaching through to the aquifer base) was completetP81 to augment the water supply
capacity and extend it to the Zvezdel Water Sugpigup (WSG).

The second well for drinking water supply to Krurgoad was constructed in 1973.
Two springs were cased in 1975 for drinking wateppty to Zvunarka Village. Two
additional abstraction wells were developed in Kramovitsa gravels in 1981 and 1984
respectively to meet the water requirements of &tdsi and Potochnitsa villages.

Additional hydrological investigations were carriedit in the Krumovgrad water
supply field. Based on their results, four morerfpct” abstraction wells were completed in
1982/83 to augment the Krumovgrad drinking wat@psy and feed the Ovchari WSG.

New potential abstraction fields were studied ir83/86 to feed the Zlatolist and
Gurgulitsa WSGs, which were intended to supply tiages in the Momchilgrad and
Krumovgrad municipalities that did not have accesghe existing water supply system.
Consequently, three abstraction wells were complietd 985 and a drain in 1987.

In 1966, the Guliika WSG was designed and, consgtyetwo abstraction wells
were completed.

The typical rapid flows and response of rainfaltie Krumovitsa catchment eroded
off the first well, which forced the constructiohtbe second one.

A third well had to be constructed in 1997 to replahe old one, which had been
washed off by the river thus cutting the supplyh®e Guliika WSG.

The investigation explored the option of utilisitig Guliika system as a water supply
alternative to the Krumovgrad, Ovchari and Gorndakivezdel systems. The estimations
demonstrated that the option was absolutely feasibl

All hydrogeological investigations including thenstruction of the above abstraction
facilities was carried out by Vodokanalproekt -\Rliy.

The alluvial deposits occuring in the Krumovitsdbd&ssandere/Kessebir catchment
comprise gravels with sand infill, which are rardé@ninated by thin clayey lenses. The
thickness of the Krumovitsa alluvium is 10 m at Geliika Pump Station (PS), 8.5 m at the
Krumovgrad and the Ovchari PS, and 6 m betweenGbma Kula-Zvezdel PS and the
Moriantsi PS, i.e. the thickest deposits occur jyssttream of Krumovgrad.

An unconfined groundwater flow has been formedhm Krumovitsa gravels, which
generally flows in the direction of the river hydlia gradient and is recharged and rarely
drained by the river. The average hydraulic gradef.0018. In dry periods apparent surface
flows can be very low even zero in some parts wlhilsre is some underground flow and
water resource storage in the gravels. The allueaalosits overlay a bed of Paleogene marls,
clays and andesites, which is the confining unithefaquifer.

Permeability is quoted at 60-150 m/d, averaging &06. Transmissivity is in the
range 500-2,000 ffd, averaging 800-1500%d. The prevalent specific yield (storage) value
is 0.25.
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1 —Zvunarka abstractic

2 —Ovchari abstractic

3 —Krumovgrad abstractic
4 —Guliika abstractio

5 —Zvezdel abstractic

6 —Zlatolist abstractio

7 —Gurgulitsa abstractic

8 — Potochnitsa abstraction
9 —Moriantsi abstractic

Concession edged out in red

Figure 1V.2.1-8: Location of the water abstractiams the protective distances from them
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Table IV.2.1-11 presents the capacities of thetiexgswvater abstractions: Zvanarka,
Ovchari, Krumovgrad and Guliika, which are clogesthe project area.

Table IV.2.1-11
Paramete Krumovgrad Abstractic Ovchari Abstractio | Guliika Abstractiol Zvunarka Abstractic
Right bank floodplai Left bank floodplail | Right bank floodplai High Low
Abstraction facility cod K 2 I 1IK 3 ‘ 1K 4 MK 1 I 1K 2 1K TK K1 K2
Year of constructic 1982- 198 198¢ 198¢ 199i 197¢
RL, mas 20S.5 209.t 217.% 353.( 317.(
Depth, n 7.C 8.C 8.t 8.9 8,5 8.5 10.(
Diameter, r 3.C 3.C 3.C 3. 3,C 3.C
Flowrate, I/ 15.( 15.4 13.] 1141 standb
|Qmax, It 0.2¢ 06¢
Qmin, I/¢ 0.1 0.2
SWL, r 2.1( 1.73 2.0 2.2( 34
Drawdown, n 0.8( 0.72 1.3C 2.1(
Relative flow, I/s/n 18.§ 21.4 10.0¢ 5.5%
Distance to the river, 110¢ 35.C 40.¢ 110.
Tran smissivity, m'/d 12840 1129 55¢ 383 915 204
|Aquifer thickness. | 4.¢] 6.2 6.4% 6.3 6.1
Permeability, m/ 262 (] 180.( 85 60 15( 29
Transmissivity coef., d 1000. 1000 ( 1000.( 1000. 1000.(
Allowab le drawdown, 2.9 3.7 3.6 3.84 3.3¢ 4.2
Q:py, IS 19.2( 43.6¢ 29.4( 8.94 23.7 3.9¢
Qe Il 128 29.1% 19.6( 5.94 15.84 2.64
Annual vield, I/ 20.C 1.5 34.5 2.§

The quality of the abstracted water (from the Kruitsa gravels and the springs at
Zvunarka Village) in terms of physical, chemicaldaradiological properties meets the
requirements under Regulation 9/16.03.2001 on thekidg and Household Water Quality
(SG issue 30/2001), amended in SG issue 87/2007).

Table 1V.2.1-12 also presents the water chemicsdyssfor the same abstractions.

Table 1V.2.1-12
. . . . Appendix 1
Parameter Unit Zvunarka abstr. | Krumovgrad abstr. | Ovchariabstr. | Guliika abstr. |Regulation 9 toart. 3, item 2

pH 7.55 6.3 6.8 6.5-9.5 |TableB

Susp. solids mg/| 395.5 361 445

Total hardness mgeqv/! 6.6 5.8 7.6 12 TableB

Ammonia mg/I <0.05 H.0. H.O. 0.5 TableB

Nitrites mg/| <0.02 <0.02 <0.02 0.5 Tableb

Nitrates mg/| 14.9 6 3 50 Tableb
Permanganate

oxidisable C mg0,/I 3.04 0.32 2.48 5 TableB
Manganese mg/I| <0.04 <0.04 <0.02 0.05 TableB

Iron mg/| 0.1 <0.02 <0.02 0.2 TableB

Phos phates mg/I| 0.4 0.04 0.4 0.5 TableB

Calcium mg/| 116.2 100,2 124.25 150 TableB
[Magnesium mg/I| 9.73 9.7 17.02 80 TableB

Sulphates mg/| 38.2 60 101.€ 250 TableB

Chlorides mg/ 17.73 19.5 17.73 250 TableB

Note: ,Regulation 9" mean®fREGULATION 9/16.03.2001 on the Drinking and Hou$#ho
Water Quality (SG issue 30/2001).
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The natural (dynamic) resources in the aIIuvialaﬁs in the Krumovitsa watershed
are relatively low. Given an average transmissioityl500 m/d, average hydraulic gradient
of 0.002 and average floodplain width of 750the dynamic groundwater draw is 26 L/s
Therefore, the groundwater abstraction is dependenthe recharge from the Krumovitsa
river flow. Kpymosuna. Between 60 and 80% of the local abstraction nesocomes from the
river rechargeKpymogwuma. Ha Teputopusta Ha BCHUKHA BOJAOAAWHHU 30HH, KAKTO U IO LIEJTHS
BOJI0COOpP B TOPHOTO TeueHue Ha p. KpymoBuiia, 1o BiuBaHero i B p. Very strict control over
industrial and agricultural activities should beemised in all water abstraction fields and in
the entire Krumovitsa valley downstream to confeeewith the Arda River.

2.2. Sources of Fresh Water Supply

The site water supply design should meet two majteria:

Ensure normal project operation;

» Minimise supply from external water sources.

One of the more important project directives igptovide the water supply without
any negative impact on the requirements of thellcoanmunity and downstream users,
which are particularly important during the dry se of the year.

Two site water supply options have been studied:

Option 1. Installation of a proprietary fresh water abst@ctwell in the Krumovitsa
(or Kessebirdere) gravels, where sufficient waesources are available and without any
negative impact on the requirements of the townthadurrounding areas. This option would
ensure 5 L/s to the site, which is sufficient toetnihe project fresh water requirements. The
abstracted water will report to the Fresh Waterkl@mthe process plant site.

Option 2. Collection and storage of water from the Kaldzh#fley watershed into a
small storage dam, which will normally be selfifif from the catchment areas with
occasional abstractions from Krumovitsa if neededtorage dam would have the capacity to
supply water to the project for an extended pevwidttiout recharge and minimise the project
dependence on water supply. The only possible m@tiothe siting of the storage dam close
to the site is the Kaldzhikdere valley. The valatchment is big enough to maintain the
water balance of the facility. The area requiredtfe construction of the dam amounts to
about 7 ha, which will give an effective water sige capacity of about 250,000".nThe
problem associated with the dam construction islittedy derogation of habitats that are
within the scope of protection in the East Rhoddpedected Area. The dam height will have
to be over 16 m because it should be sited in Boghaortion of the valley. This is quite a
big height for a dam especially in relation to thpact that an extreme precipitation event
would have compared to the low fresh water requarms

It is obvious that Option 1 should be the preferregtion for the project
implementation. First, it can realistically meee trequirements; and second, it saves the
expenditure on a water storage dam.

The development of the proprietary fresh waterrabbn system, whether tapping
into surface or groundwater resources, should keegled by a permit for exploration and
construction of an abstraction well. The competaimitting authority is the East-Aegean
Catchment Directorate based in Plovdiv.
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3. Geological Setting

3.1. Brief Geological Characterisation
A brief characterisation of the local geology wilillow. Figure 1V.3.1-1 shows a
geological map of the Krumovgrad region.

Regional Geology

The Ada Tepe prospect occurs in the centre of thstdin part of the Rhodopes
Massif. The latter is a metamorphic complex thatecs a significant part of the Balkan
Peninsula in the frontier area between Bulgarige@Ge and Turkey (Fig. 1). The Rhodope
Massif has been regarded as a Precambrian or "Waris@able continental block (Bonchev,
1971, 1988), but recent works have demonstratedithaas actively involved in Alpine
convergent tectonic processes (Burchfiel, 1980ndva 1989; Burg et al., 1990, 1995). The
Rhodope Massif is bounded to the east by the CiRlnodope Belt and to the north by the
Maritsa fault which separates the massif from trexiSogorie Zone. To the west the Rhodope
Massif is separated from the Serbo-Macedonian NMagsa tectonic contact interpreted as a
middle Miocene-late Pliocene Strymon detachmenit {&inter and Royden, 1993). In many
recent tectonic works, the two massifs have beembated and broadly termed the “Rhodope
Massif” (Burg et al., 1995; 1996; Ricou et al., 899ones et al., 1992; Lips et al., 2000).

Pre-Upper-Cretaceous deformation/metamorphism

Several authors have suggested that the RhodopsifMagfered Variscan and even
Precambrian metamorphism (Kozhoukharov et al., 1988ortchev, 1993), whereas others
deny the pre-Alpine metamorphic evolution of thesgeifa(Burg et al., 1990, Dinter, 1998;
Barr et al., 1999). However, all workers agree thatlpine times the Rhodope Massif was
characterized by a complicated tectono-metamorghatution. Ivanov (1989) and Burg et al.
(1990) distinguish two phases in the evolutionhaf Rhodopes. The first compressional phase
caused large-scale, south-vergent thrusting andhiéoolife facies metamorphism. The
following extensional phase involved tectonic evasof the thrust complex and formation of
detachment and synthetic faults.

Two major tectonostratigraphic units (complexesyjenbeen recognised on the basis
of composition and tectonic setting of the metarhmrpocks: a Gneiss-migmatite complex
and Variegated Complex (Haydoutov et al., 2001)ictvltorrespond to the Continental and
Mixed units of Ricou et al. (1998), respectivelyg(F2). Several age data demonstrate the
existence of Lower Cretaceous or older high-pressoretamorphism in the Eastern
Rhodopes. Migmatites from the Variegated complexehaeen dated at 159 + 19 Ma, using
Rb-Sr whole-rock methods (Peytcheva et al., 19883m-Nd isochron age of 119 + 3.5 Ma
on a spinel-garnet pyroxenite of the Kimi complexGreece, the analogous of the Kesebir
dome, has been interpreted to reflect an EarlyaCeetus high-pressure (16 kbar and 750-
8000C) subduction-related metamorphic event (Wawtzeand Mposkos, 1997; Mposkos
and Krohe, 2000). Recent findings of diamonds amesite relicts in garnet from eclogites
and metapelites indicate UHP metamorphism in theniKcomplex (Mposkos and
Kostopoulos, 2001). These authors argued thatdhmlex had been subducted to ca. 220 km
(70 kbar). A Rb-Sr isochron age of 65.4 + 0.7 Manfran undeformed metamorphic
pegmatite was interpreted by Mposkos and Wawre(i@95) as a minimum age of
migmatisation. Similar ages but a different metgshar evolution in the same area was
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presented by Liati et al. (2002) on the basis oPW-SHRIMP studies. These authors
interpreted an age of 117.4 + 1.9 Ma on a garmbt-mafic rock to reflect the age of

magmatic crystallization of the protolith, which sviater metamorphosed at 73.5 = 3.4 Ma.
According to these authors, the last retrogradgestd this metamorphism (ca. 5000C, 5 kb)
occurred at 61.9 + 1.9 Ma.

Upper Cretaceous-Tertiary extension and associtdatls

The onset of the extensional stage seems to hauered in the Upper Cretaceous
times (ca. 70 Ma). Metamorphism in the Kimi complg8.5 = 3.4 Ma) closely coincides
with the age (69 Ma) of granitoids intruded in Wariegated complex in Bulgaria (Marchev
et al., unpubl.). Extension led to the formationtloé Biala Reka and Kesebir metamorphic
core complexes (Burg et al., 1996; Bonev, 2003)-dmgle detachment faulting (Mposkos
and Krohe, 2000; Krohe and Mposkos, 2002; Bone022@nd sedimentary basins (Boyanov
and Goranov, 2001). Formation of Maastrichtian-8ed@e colluvial-proluvial sediments in
the area north of the two dome structures, pasgiadually into marine sediments, and the
presence of several unconformities in the Paleoa@m® overlying Upper Eocene strata
(Goranov and Atanassov, 1992; Boyanov and Gorand®94, 2001) suggest a
supradetachment evolution of these basins as thdt @f surface uplift and exhumation of
the metamorphic rocks. The inferred timing of tmeaofing of Biala Reka and Kesebir core
complexes, 65-42 Ma for the Upper (Variegated) demmand 42-30 Ma for the lower
(Gneiss-migmatite) unit (Krohe and Mposkos, 200&),consistent with the timing of
sedimentary deposition, although slightly older sager the beginning (e.g. 70 Ma) and
slightly younger ones (e.g. 25 Ma) for the endha&f €xhumation process can be suggested on
the basis of the new data. Several ages betweandt35 Ma, obtained from Rb-Sr isochrons
(Peytcheva, 1997) and 40Ar/39Ar dating of mica biadite (Lips et al., 2000; Marchev et al.,
2002c; Mukasa et al., 2003), suggest that unrodfingpe Variegated and Gneiss-migmatite
complexes in Biala Reka and Kesebir was accompdmyecboling below 3500C. A similar
Rb-Sr age (37 + 1.0 Ma) of white mica from a mitaniorthogneiss from Biala Reka
(Kechros) has been interpreted by Wawrenitz andWp® (1997) as a minimum age of high-
pressure metamorphism.

In the Upper Eocene times, another major episodext#nsion started with block
faulting and formation of sedimentary E-W to NNWES8epression, thus differing from the
previous stage of predominantly low-angle detachimfamlts. The older units in the
depressions are non-volcanic sediments (Harkovskal.e1989; Boyanov and Goranov,
2001) replaced upwards by a large volume of dykkeHfdermediate-silicic volcanism with
rare basalts (Harkovska et al., 1989; Marchev, 199archev et al., accepted). This
volcanism yields ages between 39 and 30 Ma andpsmmal activity at 33-31 Ma (Yanev et
al., 1998; Lilov et al., 1987) with younger actyiin Greece (Pecskay et al., 2003). The
extension spread over a much larger area that sganearly the entire width of the
Rhodopes, including the Biala Reka and Kesebir comaplexes. Here, it partly coincides
with 42-35 Ma thermal event and exhumation of twdr Gneiss-migmatite complex. The
process of extension, exhumation of the core coxegland magmatism in the Bulgarian part
of the Eastern Rhodopes seems to have finishedemifiiacement of OIB-like basalts at 28-
26 Ma (Marchev et al. accepted).
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TEOJIOXKKA KAPTA
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KBATEPHEP
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TAJIEOT'EH
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boBM) BaPOBMLIM

3aupyra Ha BTOPU CPEIHOKHMCEN BYJIKAHUIbM

AHRE3UTW, aHaeaUTOBa3aNTM, NaTUTH,
TPaXMaHAE3UTOGA3ANTH, LIOLIOHATI
TMaika OT CPEAHOKUCENY TYTOW, TYcouTM, Ty -
cpobperm, pochosi

Janpyra Ha MLpRH KICEN BYTKATIILM

Baupyra Ha ULPBI CPEAHOKHCEN BYIKAHIIbM

AHpeanTv, aHaeauTobazantv

MauKa OT CPeaHOKMCENY Tychit, TycouTH,
TYPOBPEKLH, TYCDOMACHHAULM, MEPrent 1
OpraHoreHHM BapOBMLA

MeprenHo - BapoBuKkosa 3aapyra
(OpraHOreHHu BapoByUY U Mepren)

(KOHFIOMEPATY, NACHHUHNLM, 3NeBpoNUTY,
FAVHW, BBINNLLE)

(KpyMOBrpancKa rpyna - 0N CTOCTPOMM, BpeKsM,
BDEKHOKOHITIOMEPATY, KOHIIOMEDATH, NECHUHY
L, FIMHECTY anesponuTy, BLIAMLLA, BAP0BNLM)

- BBIIEHOCHO - NAICLUHMKOBA 3aAPYra

JIOKAMBPIIA
POJIOTICKA HAJIIPYTIA-PYTITYOCKA T'PYTIA
Yenenapcka MbCTpa CBUTA - HepasuneHeHa
(anTepHauus Mexy pazHoo6pasHy, rHancw,
W, KanKoLMCTV, MpaMopu, aMchnBonMTH,
KBapUMUTU, FOHAUTM)
TIPAPOJIOTICKA HAITPYTIA

Apnencka rpyna

Benononcka ruaiicosa ceuta

(APEBHO 710 CPEAHOILPHECTU NPEUMHO ABYCIIO
DeHV rPaHUTU3VIPAHN U TPAHITOTHAICY OT LWMCTH,
amcnbonuTM 1M ap.)

IIpunoxenue 3

Figure IV.3.1-1
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District geology

Rocks in the Krumovgrad area (Fig. 2, 4) consifmcambrian and Palaeozoic high-
grade metamorphic rocks, Maastrichtian-Palaeoceadimentary rocks, and Eocene-
Oligocene sedimentary and volcanic rocks and dykes.

Precambrian and Palaeozoic metamorphic rocks

Basement metamorphic rocks in the Krumovgrad audd bp the elongated in N-NE
direction Kesebir dome (Kozhoukharov, 1971; Bor280Q2) (Fig. 4). The structurally lowest
rocks, cropping out in the core of the Kesebir metephic dome complexes, belong to the
Gneiss-migmatite complex. It is dominated by orthgmatic rocks including metagranites,
migmatites and migmatized gneisses overlain byreesef pelitic gneisses, marbles and
amphibolites. Eclogites and eclogite amphibolites/éh been described in the Kechros
complex in Greece (Mposkos and Krohe, 2000). Rla@rs from the metapegmatites in
Greece (334+3 Ma, Mposkos and Wawrzentz, 1995)fienmd metagranites in Kesebir dome,
Bulgaria (328+25Ma, Peytcheva et al., 1998) indidhiat the Gneiss-migmatite complex is
formed of Variscan or even older continental basgme

The overlaying Variegated Complex consists of aeflogfeneous assemblage of
metasedimentary rocks and ophiolite bodies (Kozhatbkva, 1984; Kolcheva and Eskenazi,
1998). Metamorphosed ophiolitic peridotites and himplitised eclogites are intruded by
metamorphosed gabbros, gabbronorites, plagiogeamitel diorites of boninite and arc-
tholeiitic affinities. The Variegated complex prdalba originated in an island-arc setting
(Kolcheva and Eskenazi, 1998, Haydoutov et al.,1200-Pb zircon dating of a gabbro from
Biala Reka yields a Late Neoproterozoic age (572 Ma) for the core and Hercynian age
(~300-350 Ma) for the outer zone (Carrigan et2003).

Maastrichtian (69 Ma) two-mica granitoids (Chuclgditype)

These are a series of volumetrically minor plutdiodies, intruded in the rocks of the
Variegared complex (Belmustakova et al., 1995hi Krumovgrad area (Perunika) several
small bodies are mapped. However, the largest péutGhuchuliga (12 km2) and Rozino (3
km2), outcrop to the east of Perunika in the Bralea metamorphic dome (Belmustakova et
al., 1995; Stoykov and Mavroudchiev, 1997). Theksoare medium to fine-grained light grey
two-mica granites of massive or slightly foliatetfusture. They are composed of acid
plagioclase, perthitic microcline, biotite and véhimica and accessory minerals opaques,
apatite, zircon, monazite, allanite and garnetli&aK-Ar ages of several of these granites
yielded Middle Eocene (45-39 Ma) ages, which hagenbinterpreted to reflect a regional
tectono-thermal event (Belmustakova et al., 1988w U-Pb dates on zircon, indicate that
these rocks are Upper Cretaceous (MaastrichtiaM&®Marchev et al., unpubl. data).

Tocachka detachment and Maastrichtian-Paleocenersedary rocks

The contact between poorly consolidated sedimgntstrata and underlying
metamorphic rocks is a regionally developed lowlkamgprmal fault, named by Bonev (1996)
the Tockachka detachment (Fig. 4). The dip of thdtfis approximately 10-150 to the north-
north-east. It can be traced for more than 40 kamfKrumovgrad to the Bulgarian-Greek
frontier and is beautifully exposed in the areatvedshe village Sinap (Fig. 5A). In the latter
area and the whole northeastern part of the ddmeeTodcachka detachment fault is overlain
by strongly fragmented metamorphic blocks, brecsamdsones and limestones (Fig. 5B).
This unit was first recognised by Atansov and Gova(l1984) in the Krumovgrad area and
described as Shavarovo formation of the Krumovgpamip in a later paper (Goranov and
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Atanasov, 1992). The wider distribution of thesdisents in the other areas (Ivailovgrad
area, NW part of Borovitsa) of Eastern Rhodopes w@dirmed by later detailed works
(Boyanov and Goranov, 1994; 2001). The type sectibrthe Shavarovo formation is
described along Kaldjic river near the village Sdrav he total thickness of the unit is ~350m.
It consists of strongly fragmented metamorphic kdpdreccia, sandsones, marls and clayey
limestones (Fig. 6 A, B, C). Clasts of breccia aotiglomerates are mixtures of gneisses,
amphibolites, marbles, derived primarily from thardgated complex. The only unknown
lithology is the red quartzites, described by Goraand Atanasov (1992) at the base of the
Paleocene section (Fig. 6D).

Eo-Oligocene sedimentary and volcanic rocks

Priabonian sedimentary rocks

Upper Eocene-Oligocene sedimentary rocks overly kh@astrichtian-Paleocene
sedimentary rocks with angular unconformity or dikgoverly metamorphic basement rocks.
Several superimposed formations are describederatba by Goranov (1995): (1) breccia-
conglomerate, (2) coal-bearing-sandstone and (3)-Imeestone. In the Krumovgrad area
only the last two formations are described. Coalring sandstone formation occupies large
areas east of Krumovgrad and Ludetino graben, wihereerlies the rocks of Krumovgrad
group or metamorphic basement. The major litholgiee sandstones alternating with
subordinate conglomerates, marls, clay and rarks.chlamerous angular unconformities in
the conglomerate layers suggest that the majorceonir sedimentary material was located
south of Krumovgrad, probably from the Kesebir dofheatal thickness is in the range 2-500
m. A general tendency of sedimentation is the m®eeof the limestone component towards
upper part of the section.

Marl-limestone formation in the Krumovgrad areacnops southwest of Krumovgrad
and west of Ada Tepe. It consists of alternatingdstéones, sandy limestones and limestones.

Iran Tepe paleovolcano

Iran Tepe volcano is located 7-8 km northeast od Aépe (Fig. 2). It is built up of
suite of lava flows, breccias, domes and volcamstidaocks overlying the marl-limestone
formation. K/Ar age determinations indicate that¢ fhan tepe volcano was active ~ 35 Ma
(Lilov et al., 1987) and is among the oldest votmasin the Rhodopes. Recently, these ages
were confirmed by new K-Ar age determination (Pagskand Harkovska, personal
communication). Lavas of the Iran tepe volcano high-K calc-alkaline plagioclase-
pyroxene and plagioclase-hornblende-biotite aneesianging from 56% to 62% SiO2.
Representative analyses of the volcanic rocksiasmgn Table 1 (an.1, 2, 3).

The Kesebir latite-rhyolite

Scarce magmatic activity is spatially associatethéoKesebir dome. Two dykes (one
of latitic and one of rhyolitic compositions, Tablean. 4, 5) have been established in the
western and northeastern part of the dome. Thiclalyke strikes east west, having similar
orientation to the nearby large east-west orieetino-Zvezdel dyke swarm. A rhyolite
dyke, documented recently by E. Chelebiev, intrideGneiss-migmatite complex along the
axes (~200NE) of the Kesebir dome (Fig. 7A). Thgotite is yellowish to pale green
containing large sanidine and smaller plagioclag#ijte, ilmenite, magnetite and quartz. The
rock is extremely hard and has been used in thiefpaproduction of grain-grinding stones
(Fig. 7B). K-Ar age determinations of 3 dykes fréhe Zvezdel area places the magmatic
activity in the Zvezdel area of the dyke swarm lestw 32.2011.24 and 31.231.19 Ma

DANGO PROJECT CONSULT EOOD 91



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

(Harkovska et al., 1998). A new 40Ar/39Ar data lné Kesebir rhyolite (31.8220 Ma, see
below) is in agreement with the Harkovska et akbdad suggesting that it is a part of the
Ardino-Zvezdel dyke swarm activity.

Several other rhyolitic dykes crop in the southpant of the Kesebir dome, close to
the Bulgarian-Greek frontier. Mavroudchiev (1964)ms out that these rhyolites crosscut the
28-26 Ma basalts (see below) in the area of tHagel Chernichino. However, we observed
the opposite relationship in the area betweengakaAvren and Egrek. Thus, it appears that
Kesebir and Biala reka domes were a site of pr@dacontrasting magmatism (see also
Marchev et al., accepted).

28-26 Ma intraplate basalts

Several mafic dykes of intraplate basaltic compasithave been described in the
southwestern part of the dome, between villageslEgnd Devesilovo (Mavroudchiev, 1964,
Marchev et al. 1997; 1998) (Fig. 8). They are otite Oligocene age (28-26 Ma, Marchev
et al.,, 1997) and are the most primitive Paleog®magmatic rocks found in the Rhodope
region (Table 1. an. 6-10). Basalts contain pherstsrof olivine, Mg-rich and Fe-Na rich
clinopyroxenes, biotite, and microphenocrysts amclase. Megacrysts of sanidine, olivine,
clinopyroxene and kaersutite are also present. Thay small xenoliths of spinel lherzolites
and xenocrysts of high-Mg olivine and a large numdfecumulus clinopyroxenites, olivine,
hornblende-bearing clinopyroxenites and hornblesdiCrustally derived xenoliths are also
present.

Project Geology

The Khan Krum deposit includes the following orepdlgts (prospects): Ada Tepe,
Kuklitsa, Kupel, Sinap, Surnak and Skalak.

The Ada Tepe prospect, which is under consideratolocated approximately 3 km
southwest of the town of Krumovgrad and 1 km wéshe Krumovitsa River.

The deposit was explored in full compliance witk Bulgarian laws. The exploration
project followed the standard formal procedure udeilg licensing and permitting,
exploration, interim and final geological reportirand issuance of a Commercial Discovery
Certificate. A more detailed overview of those pabjstages is presented in the Introduction.
Therefore this section will present an overvievitef Ada Tepe deposit itself.

Stratigraphy

The geology at Ada Tepe deposit is dominated byTibeachka detachment fault
(TDF) (Figure 1V.3.1-2), which separates the rookshe deposit into two distinct structural
packages.

ThePre-Paleogene metamorphic complaxlds up the basement and crops out in the
areas west and south of Ada Tepe. It is represdntemhetasedimentary (amphibolites and
gneisses) and Hercynean metagranites of the Gmeggeatite complex. Metamorphites are
intersected by all the deep holes completed imatka to the north. They are unconformably
overlain by thin bands of amphibolites, orthoamplitbs and irregular marble bodies.
Surface exposures and drillcore samples show thbgaat 10-20 m under the detachment
surface the rocks are strongly deformed and alt@rkese are intersected by many drillholes.
The tectonic contact with the lower Gneiss-migneat# defined by a 0.5 to 0.8 m thick
mylonitisation zone. The drillholes to the west asouth of Ada Tepe often intersect
metagranites of haplitic texture. They are oftemsstcut by small gray quartz veins marked
by pyrite mineralization. These veins have a prddant east-west strike and steep north

DANGO PROJECT CONSULT EOOD 92



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

dipping. They often form wide (up to several metatockwork zones. The thickness of the

haplitic body varies from 5 to 20 m. The contacthmthe lower gneiss is a narrow mylonite

zone with a clear angle discordance. It is cleadyosed in the area west of the Ada Tepe, in
Kaldzhikdere.

The metamorphites frame a NE-extended small halbem (Ludetinski) filled up by
older paleogene sediments.

The Paleogene sediment compliex the deposit area is represented by tertiary
(Paleocene-Eocene) conglomerates, sandstonemresand limestones of the Krumovgrad
Group. Gold and silver mineralization in the Krurgoad License area is predominantly
hosted within the Shavarovo Breccia Formationohisists of polygenic breccia boulders and
blocks including large marble and amphibole oligtgl The most typical feature of this unit
is its coarse terrigenous colluvial-proluvial-aliaiv facies. Breccia and conglomerate
fragments show large variety of metamorphic litlyds: gneisses, metabasites, amphibolites,
ultramafics, migmatites, schists and marbles. €las¢ angular to subrounded. The breccia
matrix is composed of crushed material of the sapmposition as the clasts. Occasional
occurrence of biogenic textures probably consistihghytofossils is also observed. Coarse
bedding is observed in the Shavarovo Breccia Foomaivhere the beds are dipping at 10 to
30 degrees to the N-NE. In the southern part of Adpe, probably for tectonic reasons, the
coarse-grained sandstone seams are SW-NE orientedipgping at 30 to 45 degrees to the
SW or strongly sheared by later faults.

The contact between the Krumovgrad Group and tiverlanetamorphites is a NW-
SE-oriented fault. The dip of the fault is approately 10-15 to the north-north-east. In the
northern part of the Ada Tepe, outside the footpoh the deposit, the Maastrichtian-
Paleocene sedimentary rocks of the Shavarovo faymat overlain by the Upper-Eocene
conglomerates and sandstones of the coal-bearimtstme formation.
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Figure IV.3.1-2 — Ada Tepe geological map
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Deposit Structures

In structural terms, the deposit is hosted withire teastern periphery of the
Momchilgrad Depression. It is strongly sheareddoyltk, which is further complicated by the
Lidetinski graben, which deeply extends in SE diogc The deposit is located on the north-
south elongated Ada Tepe ridge, which rises ab@@t h above the basal contact with
basement rocks (Figure 1V.3.1-2). It is a fragmeinthe Kessebir block structure of the para-
autochtone in the NE periphery of the graben antkists of metagranites of the Gneiss-
migmatite complex. They are unconformably overlaynrocks of the allochtone represented
by amphibolites and and irregular marble bodiess Dig package is in turn overlain by the
neo-autochtone Paleocene sedimentary rocks of thenév/grad group. The sedimentary
rocks have a complex coarse-grained mosaic texasdting from a continuous and multi-
stage process of tectonic shearing as part of ibkiton of the East-Rhodopean Paleogene
Depression.

The dominant structure in the Ada Tepe prospecs & regionally developed low-
angle detachment fault and the associated steepsahal faults.

The steep-dipping faults can be grouped in twoesystaccording to their direction:
E-NE and N-NE (primary system), and N-NW and N-8c(dary system). They most
frequently comprise low amplitude down-throw ang &ults. In most cases, these structures
can be interpreted as feeder structures for thenaized fluids. Geological field work and
exploration drilling undoubtedly confirm that theordinant structure is the ‘detachment’
structure and all the remaining structures, whefitesr or steep, are subordinate to the
dominant structure. The hydrothermal activity isicolled by these structures and as a result
low-temperature fault-proximal stratified gold-bear metasomatites are formed.

Quartz veins are also observed within this systatiliey are rare and very limited. A
jointing zone is formed with smooth joint surfacé® to 100 m wide. Another important
control on the localisation of mineralisation ishiited by the sedimentary rocks overlying
the detachment.

Morphology of the Orebodies

The morphology of the tectonic structures is com@ad they can be interpreted as
both feeder structures for the mineralizing fluéasl ore bearing structures. The intersections
with suitable lithological strata form complex dtaork orebodies and zones of hydrothermal
alteration with strictly controlled gold-bearingmeralisation.

One major orebody has been identified, which isphologically very well hosted
within the base of the sedimentary rocks.

Reserves and Resources

The Ada Tepe deposit can be classified as a higtegrshallow, low-sulphidation
epithermal style gold-silver deposit.

Two major styles of gold-silver mineralisation agparent at Ada Tepe:

Wall Zone - a shallow-dipping (15 degrees northutar (9 metres average thickness)
zone developed directly above the basement-sedicoaitdct;

Upper Zone - a series of east-west trending stggprd) vein sets with ancillary vein
sets in other orientations, occurring as complirmgnstructures;

Texturally, the high grades are related to operepdling textures, which is in
bonanza-type epithermal gold deposits

Based on the interpretation of the results, i.eucsiral and morphological
characterisation of mineralisations, the prospact loe classified as a Class 2 deposit with a
complex geological composition, irregular orebodyickness and very uneven gold
distribution.
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Table IV.3.1-1 below presents the Mineral Resoarg Reserve Estimate for the Ada
Tepe prospect of the Khan Krum deposit, 01.09.2004.

Table 1V.3.1-1
Contonts Metals
Prospect Code Cut-off grade Tor(1tr)1age Ag
AU gy | AU ka) | Ag (ka)
Probable 0.9 1,493,000 7.3 43| 10,892.6,440.6
Reserves 122
Ada Tepe Measured
0.9 7,292,000 2.4 1 17,294 7,508
Resources 331

Mining and Processing of the Mineral Resource

The mineable reserve of Ada Tepe will be mined wmith single footprint and
processed (concentrated) via a combined flotatrmhgravity separation flowsheet to a final
gold-silver concentrate. This approach will minienithe areas that will be affected by the
project implementation and, respectively, substdigtminimise the risk of affecting the rest
of the environmental media — air, waters, soilsia@land fauna, etc.

Two alternative options for the development of dieposit, which are discussed in the
beginning of the EIS, have been examined and the difference between them is whether a
conventional TMF will be operated (Option 2) or i@ption 1) together with the associated
road, piping and drainage infrastructure.

The main problem can be defined as how to contnol manage the mining and
processing wastes. The remaining project activitiess initial development, mining and
processing, are practically identical under botticoys.

The Ada Tepe mine plan currently being consideedased on 850,000 Mtpa
production.

The deposit type and genesis, the orebody configurand the detailed geological
characterisation of the area strongly suggest rtiiatmum additional exploration and test
work would be required to convert the current reses into reserves; moreover, the project
cut-off grade is only 0.9 g/t.

The siting options for the main project facilitias2 shown on the General Site Map
(Appendix 5).

Mining

The ore at Ada Tepe will be open-pit mined. Thening method will be a
conventional open cut drill, blast, load and haagration. The mined ore will be truck-hauled
to the ore stockpile (ROM pad). A front-end loadelt deliver ore from the ore stock pile
(ROM pad) to the feed hopper of the jaw crusher Tdilewing explosives will be used:
Dynolite for the mining of the oxidized ore in thipper Zone and waterproof emulsion for
the mining of the ore in the Wall Zone.

Crushing

The ore from the ROM pad will be delivered by antrend loader to a feeding
hopper, which will feed the ore into a jaw crushBne crusher product will be discharged
onto a fully enclosed inclined belt conveyor leagia the grinding section.

This circuit will also have a small cone crushendiang the pebbles recycled from the
semi-autogenous grinding mill in the grinding sewti The pebble crusher product will
discharge onto the mill feed conveyor belt.
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Grinding

The grinding section of the plant will be locatedide the main plant building, which
will be shared with other plant sections as wellheesworkshops and other facilities.

The crushed product will be ground using a thregestwet grinding circuit with a
primary SAG mill and secondary and tertiary (redimg) ball mills. The grinding circuit
product will typically be B = 40 microns.

It will report to a screening section for removdl any trash, mostly wooden and
plastic waste, from the ore feed.

Flotation

Flotation will be the main process for recovenytlod gold and silver values from the
ore. The process is performed in flotation bankfens the recovery of the payable
components from the waste rock is achieved by ¢mming the surfaces of mineral grains
based on the different surface chemistry of thel gold rock particles.

A direct selective flotation flowsheet consistinfyane rougher stage, three cleaner
stages and two scavenger stages is considered.

Gravity Separation

The gravity separation circuit is required to avhia final concentrate quality that
matches the requirements of toll treatment faesiti

Gravity separation is based on the different desssaf the products in the process.

The discarded slurry from the gravity separatiorcwt will form the feed to the
flotation circuit.

Process Reagents
The ore processing is an essentially wet processitdd amounts of reagents are
added to facilitate the recovery of the preciousamnealues.

The following reagents will be used in the flotatjorocess:

- Collector: PAX (potassium amyl xanthate) and animum amount of
dithiophosphate (Aerofloat 208);

- Frother: Cytec OrePrep F 549;

- Dispersant: Sodium silicate (Na20xnSiO2, alsovkmas water glass or liquid
glass);

- Sulphidiser: Copper sulphate (CuSO4x5H20).

These substances are traditionally used not onyimeral processing but also in other
applications - for example, the dithiosulphate isnain component of machine oils and
lubricants; the water glass is used to improve saibility (e.g. loess soils) or waterproofing;
the copper sulphate is also known as "bluestone'isawidely used to combat pests. Frothers,
flocculants are not defined as harmful while thatkate concentrations in use will be los and
therefore not harmful. The project raw and othetemals and reagents are described in detalil
in Section II.5.

Dewatering
The final concentrate will be dewatered and pacHafge shipment to a custom
smelter.

Final Pit Design Parameters
The depth of the pit on completion of operation wary according to the location.
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- The north end pit bottom is at RL 340 m, whichegi final pit depths of 120 m to the
east, 100 m to the north, and 40 m to the west.

- The south end haul road would exit to the wed1a880 m, with the southern part
of the pit being above the road at RL 400 m. Téptlls from this point will be 50 meters to
the east, 20 meters to the south, and 0 meters)tpéhe west.

Mine Wastes

The gold mining and processing operations at Adze™ll generate waste mine rock
and process (flotation) tailings. These wastes bellsubject to co-disposal in an Integrated
Mine Waste Facility, which will be designed and @ted in compliance with thRegulation
on the Specific Requirements to Mining Waste Mamagé (2009).

According to testwork results, tining waste is slied asnon-hazardous non-inert
wastein terms of the risk to the environment and hurhagalth based on their composition
and properties. That allows their co-disposal withisingle footprint.

Based on the completed mining waste classificatiom geotechnical properties of the
facility, the site wide ground conditions, specigavironmental conditions and proposed
preventive measures and management of the fadilis/classified as a Category B facility.

The above category is based on the acid-base aooguend net acid generating
testwork on mine rock samples.

The As, Cd, Pb and Ba leaching tests (EPA Methd® 13SPLP, 2004), which were
undertaken by VISON SciTec Inc., indicate that thae rock is not dangerous to the
environment. Table IV.3.1.-2 shows the test results

Mobility (Leaching) of Certain Elements Presenthe Mine Rock

Table IV.3.1.-2:
Sample Quality Regulation 6

oxidized Fresh Str_o_ngly Fresh rock USEPA| standard Emission

Element host rock | oxidised sample . ;
rock limit Regulation 1|  standard
sample rock (wall zone)

Arsenic 0.002 <0.001 0.003 0.013 5 0.010 0.1
Cadmium| <0.0002 | <0.0002| <0.0002 <0.0002 1 0.005 0.1
Lead <0.001 <0.001 <0.001 <0.001 5 0.010 0.2
Barium 0.026 0.001 0.002 0.002 10Q n.a. n.a.

Description and Parameters of the Facility

The IMWF has a total design footprint area of 41 llmdesign capacity is about 14
Mm?3, which is sufficient to accommodate the entire mmoof mining wastes generated
throughout the mine life of the Ada Tepe portiortted Khan Krum Deposit.

Its main components will include:

- A HDPE tailings delivery pipeline, via which theilitags thickened to
approximately 56% solids will be transported fosatiarge into the mine rock
cells.

- Starter platforms — They will be constructed froraste rock at the start of
operations They will form the base of the facility both catchment areas
(north and south). The platforms will be constrddi®m mine rock at the toe
of the existing two ravines. The starting elevatofrboth platforms is RL 290
m. Their outer face slopes will be constructed.&H:1V.

- Outer berms — They will be constructed from minekravith horizontal
benches at 10 m vertical intervals with the intaimg slope constructed at
2.5H:1V and a bench crest width of 5 m. They enslieecontainment of the
thickened tailings. To prevent tailings being cadrithrough the outer mine
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rock berm, a filter system will be placed on thdm¥ms. The filter system
normally consists of a drainage layer and/or gedéex he drainage layer will
be constructed from crushed rock;

- Internal berms - constructed from mine rock at 10vertical intervals and
different patterns to create cells for the tailinfbese berms will not require a
filter system as they will be used only for intdroanfinement and distribution
of the tailings thus maximizing the storage efinag of the facility. The
internal berms will also allow mine equipment ascésr placement of the
mine rock. The tailings pipeline and discharge emds$ also run on the
internal berms.

- Drainage water will report to collecting sumpsta toe of the facility;

- External drainage system - outer berms will ensloeedrainage of runoff from
direct precipitation. Runoff water will report tbe collecting sumps at the toe
of the facility;

- Collecting sumps - two sumps will be set up attteeof the IMWF north and
south catchments to collect seepage and tailingsrwelease from the IMWF
area. Each sump will have 2,00D0apacity. Both sumps will be provided with
pumps, which will operate continuously. Each sunilphave two pump units:
one in operation and the other one on standby.

- The control and monitoring system will consist opig@someters: 2 of them
will be installed downstream of the IMWF toe anc tthird one will be
upstream of the facility. They will be used for gnolwater monitoring. The
maximum thickness of tailings layers and their abdation will be controlled
by electrical piesometers. Their number and locatiwill vary depending on
the locations of the tailings cells. Approximat@§ electric piesometers will
be used. 25 object points on each berm and 3 referpoints on the natural
ground will be used to monitor the vertical andibamntal displacement.

Closure
The site closure will be achieved in a manner slasisfies the objectives of the closure
process and the developed and approved closurecgsojrhe Closure Strategy developed and
presented by BMM EAD ensures that the decommissgaind rehabilitation of the mine
operation can be successfully achieved in a mahaesatisfies the following objectives:
» Establishment of a beneficial afteruse;
» Protection of public health and safety;
» Mitigation or elimination of environmental damagasd provision of sustainable
environmental development;
* Minimisation of any adverse social and economicaatp
The long-term objective of the closure strategthet BMM EAD leaves the site in a
condition that meets the following criteria:
* Physical stability — any remaining structures matbe an unacceptable hazard to
public health or safety, or to the immediate envinent;
* Chemical stability — any remaining materials must Ine a hazard to future users
of the site, or to the public health, or to the iethate environment; and
* Biological stability that enables establishmentaof appropriate land-use that is
harmonised with the adjacent areas and with thedseend desires of the
community.
Together with the construction and operation desiggMM EAD will prepare a
Closure Plan for the open pit, the ore processilagtpthe WMF, the water dams, the
ancillary facilities and the unnecessary infraduite. In order to assess the requirements of
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stakeholders (principally, the local community),ist envisaged that consultation will be
carried out with appropriate community represewéti prior to the development of the
Closure Plan.

4. Lands and Soils

4.1. Soil Characterisation. Disturbed Lands. Pollwd Lands. Degradation
Processes

According to Bulgaria’s soil division, this regidselongs to the Mediterranean soll
district, Balkan-Mediterranean soil sub-area, ERistdopean-Sakar province. This province
is dominated by shallow soils (Leptosols, LP) — umbeptosols with lithosols, umbric
liptosols with cinnamon luvisols (chromicq LVx) sand development of erosion. The soils
in the province belong mainly to Class IV of sabpability — poor.

Three soil types are identified in the project ag@allow soils - rendzinas, leached
cinnamon and sedimentary — alluvial, alluvial-meagdalluvial-talus soils. According to the
new solil classification system (FAO classificatiamBulgaria, the soils belong to:

» Order A — soils not related to area climate;
* Type — Fluvisols, FL

* Sub-type -Eutric Fluvisols

* Type — Distric Colluvisols

* Sub-type -Eutric Colluvio/Proluviosols

The fluvisols are formed by Late Quaternary rivediments developing various
vegetation covers and periodically recharged wéw sediments.

The distric colluvisols occur in areas where thdireents are youngest, coarse and
poorly processed. The soil formation process isngoypoorly manifested and periodically
interrupted by aggregations of new material.

» Order A — soils not related to area climate;
* Type — thin soils (Leptosols, LP)
* Sub-type -Rendzinas (Rendzic Leptosols, LPK)

The solls that are confined in depth by a contisubed of solid rock are defined as
thin, according to the FAO classification. In Buigathese soils are classified as independent
units: lithosols — shallow soils over hard rocksyuic leptosols — poorly developed humus-
silicate soils; and rendzinas — over carbonaceotksr

* Order F - soils with accumulations of clay or sesquioxidesl organic matter in the
sub-surface horizons

* Type - Luvisols — leached cinnamon forest soils (LulgsaV)

* Sub-type. Cinnamonic chromium or luvisols (Chromic Luvisolsyx ) leached
cinnamon, gray forest soils.

The leached forest cinnamon soil is the prevaleiittgpe in the project area. The
intrazonal soils — rendzinas are rare and the iallgwils are even much rarer.

. Leached cinnamon forest soils (Chromic luvisol)

The soils in the area of the Krumovgrad orefiele @uostly eroded leached cinnamon
forest soils. The soils on the flatter and widert pd the slopes are slightly to moderately
eroded. There is a set of various soils in the:asgrage to highly eroded forest cinnamon
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and stony forest cinnamon soil on the steeper slapd towards rivers/creeks. The first type
are arable soils while the second type supportimgazvith scattered tree and brush
vegetation. Most of the Ada Tepe prospect includege controlled forest fund land.
Cinnamon soils were formed under the dominant erfbe of oak vegetation. According to
referenced data, the humus layer in the arableslendpproximately 25 - 28 cm thick, the soil
profile is approximately 60 - 90 cm thick. Erosiand deep ploughing have damaged the
humus horizon which has been altered and includdsop the transitional illuvial B horizon.
The upper (arable) layer has a sugary texture wihdesub-arable layer has a lumpy texture.

The undulating ground surface in the steeper sect{many micro-subsidences and
micro-rises) and the evident surface erosion haveributed to the development of various
soil profiles. Their thickness varies between 8 aBdcm for thin profiles and up to 30 - 45
cm for moderately to heavily eroded cinnamon fosesis.

Their prevailing texture is medium to heavily sarudigyey (approx. 30% genuine
clay). The nutrient reserves of the one-meter lsgier in arable soils is higher due to the
thicker humus horizons and soil profile.

The B horizon contains more clay than thAehorizon. They absorb a lot of water in
during heavy rain falls and retain it longer, whialorsens their air circulation rate and
nitrogen supply to vegetation. The bulk densityli20 — 1.35 g/cth, while the relevant
density is — 2.60 — 2.45.

The levels of humus (below 2.5%), total nitrogeal@v 0.25%) and total phosphorus
(0.35%) are low, while that of available potassigsmrmoderate — 14 mg/100g. In virgin lands,
humus reaches 3-4%, while nitrogen increases iifigigntly. Those soils have low level of
available nitrogen. The soil pH is 5.8 (acidic).

The leached cinnamon forest soils used for agucellin the valleys of Krumovgrad
municipality are relatively deep and fertile bug tthiversity of crops grown on them is low.

The soil in the central part of the orefield — fat& Tepe hill — is also cinnamon forest
soil. The destruction of the natural vegetatiothi@ past caused intensive erosion processes.
Afforestation carried out in the 60s gradually lied the erosion process. The soil surface was
stabilised. The soil formation process is now restditnrough the formation of organic forest
matter. At this stage, the thickness of the soiiegadepending on the location and slope
gradient, and on the intensity of the historic emosprocesses. The humus and illuvium
horizons have eroded on steeper sections. Fragroémte soil parent rocks outcrop at the
surface. The flatter sections at the foot of théihclude locations where the soil layer is
relatively well preserved.

. Rendzinas (Humus-Carbonaceous Soils)

These soils are developed over carbonaceous rooks have continuous or
intermittent irrigation. Rendzinas have high huncostent. The large quantities of calcium
carbonate have formed slightly alkaline or neuteaktion of the soil solution.

These soils are relatively thin and confined by basement rocks. The thickness of
the soil cover is irregular - not exceeding 10 cnd &he soil profile is occasionally
discontinued by outcropping boulders. They are kbpesl over slowly weathering rocks on
slopes exhibiting denudation and erosion. Theisddpaccumulation (organic) horizon is thin
and often discontinued by the outcropping basemuekis.

The rendzinas are diverse in texture and properTiesir texture depends on the soill
parent rock and they vary from heavy sandy-clagelyght clayey soils. A typical feature of
these soils is the irregular thickness of theirfiigoConsistent with the irregular weathering
of the limestone, thick soil spots frequently ocoext to very thin soil. The pH is neutral in
the surface horizon and slightly alkaline in defdthe humus content is moderate: 2 to 3%.
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. Alluvial (Deluvial-) Meadow (Fluvisol) Soils (Cumudsols)

The southern part of the site is dominated by #ald, which consist of the following
units: Deluvial soils (Deluviumsols), stony - ofagky-sandy mechanical composition and
lightly sandy and clayey; deluvial-meadow soils [{@msols) — medium sandy-clayey and
heavily sandy-clayey; alluvial-deluvial-meadow sofFluvisols) - clayey sandy and sandy
clayey.

Deluvial soils have formed on the fallen earth maten the foothills of near-by
mountains (as a transition to alluvial soils) Thesés are of light mechanical composition
(the physical clay is between 10 and 20%), andystamch makes them poorly retentive of
water and susceptible to erosion These soils anagjowith low humus content(<1%). The
most frequent soilpH, (in water) is 5.0 - 6.0 units which makes thdssacidic, but also
neutral soils or soils of weak alkaline reactioncioc which are made of rendzina or
carbonaceous rock materials. The deluvial soith@éregion are therefore categorized as 6 - 8
by productivity and most often 5 (lowest) by remmnste to chemical pollution.

Deluvial-meadow soils have formed in the middletloé deluvial apron. Alluvial-
deluvial-meadow soils have formed in the lowestgaf this territory, in the periphery of the
deluvial-prolusion apron under the influence otrailim from small streams and the richer
grass-meadow vegetation. In most cases these areddfim depth with good crumbly-grainy
structure, of light clayey sandy mechanical comjpmsi good porosity and aeration. The
organic horizon is well-expressed and its thickreashes 20 — 40 cm. A well-expressed gley
horizon occurs in certain more humid locations.iif feaction is lightly acidic to neutral

With respect to fertility, the alluvial-deluvial-radow soils in the area are included in
categories two through four.

Alluvial-meadow soils (Fluvisols) occupy the flogdain and upper river terraces.
They are formed by alluvial deposits alongside rsvand by the constant and sufficient
humidity in river sediments covered by meadow vageh They belong to the saturated
(Eutric) type, have a pale organic horizon aihtd> 5.2 or V= 50% in all horizons at depths
of up to 75 cm from the surface. The profile oégb soils is incomplete. The average
thickness of the humus accumulation layer is 20 cm.

These soils occur around Krumovitsa river andritsutaries (Kesebir, Elbasan etc.),
which enter this river in Krumovgrad region, togatlwith the sediments deposits on them.
They contain much rubble, large sand and stonegeddry these torrential rivers. However,
these soils are subject to the most diverse ude asitobacco growing, vegetables, corn and
other crops.

The diversity of land and soil in this relativeiynited area under study is the direct
result of morphological processes occurring in flbedplains of Krumovitsa River and its
tributaries, the existing terrain and the co-existe of plateau-shaped, abrasion, and
accumulative landforms.

The cinnamon soils will be the most affected sgplet by the project implementation
while the alluvial-talus soils and rendzinas wi# bffected to a lesser extent. Most of the
cinnamon soils are gravelly, shallow and erosioaatl do not react with hydrochloric acid.
Despite that, the soil floor beneath the forestopgnis well covered with decaying forest
litter, while the flat surfaces without tree vedeta are covered with turf. The average topsoll
thickness at Ada Tepe is 20 - 25 cm. The foresthénproject area are established on soils
having the same characteristics.

The soil properties are derived from the foresteflgyment plan of the Krumovgrad
State Forestry Board (1999) and presented in Tablé.1-1.
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Humus, Total Nitrogen and Genuine Clay Contenhe$oils

TablelV.4.1-1
Soil type ans sub-type Humus, % | Total nitrogen, % | Natural clay, %
Horizons
A B A B A B

1. Leached cinnamon forest1.97 0.98 0.167 0.054 15.02 22.44
soil

2. Humus-carbonaceous spi3.97 3.22 0.117 0.207 8.77 36.63

The soils and lands in the region have been clarset by analysing samples of soils
that will be directly affected by the project implentation. Eight soil samples have been
analyzed as follows:

PP-001 (south of the ore stockpile);

PP-002 (IMWF);

PP-003 (south of the IMWF);

PP-004 (IMWF);

PP-005 (IMWF);

PP-006 (south of the open pit);

PP-007 (open pit);

PP-008 (open pit).

Texture is one of the key soil properties, whickedmines their resistance to pollution
and buffering capacity. The soil texture under aergtion conforms to the genetic features
of the described soil types. A trend of increasitay fractions in depth is observed, which is
one of the typical parameters for diagnostics atled cinnamonic forest soils and deeper
rendzinas.

The morphological description of the soil samplégeg a visual indication of the
condition of the environment, land and soil in tlaeea under consideration. The
morphological data is presented in Table4.1-2.

Relative Density Determinations

Table IV.4.1.-2:

Lab No Sample No Unit Method of testing Test restd
1238 PP-001; 387118/4587817 g/cm BNS 646 2.66
1239 PP-002; 387704/4587372 g/ém BNS 646 2.65
1240 PP-003; 388007/4586920 g/ém BNS 646 2.69
1241 PP-004; 388016/4587272 g/ém BNS 646 2.60
1242 PP-005; 387758/4587301 g/cm BNS 646 2.55
1243 PP-006; 387533/4587913 g/cm BNS 646 2.72
1244 PP-007; 387552/4588153 g/ém BNS 646 2.57
1245 PP-008; 387551/4588452 g/ém BJIC 646 2.49

The relative densityf the tested soil samples was between 2.49 arigZchi. This
means that the soils had low organic and highaddicontent. The soils with higher losses
from HCI had the lowest density — 2.58 to 2.63 gicend only one sample showed 2.71
g/cnt. These samples contained more limestone and marl.

Soils with sandy-clayey texture are the dominapetin the local forests. The texture
differentiation of cinnamonic soil and the integsaf the erosion processes on the soil surface
have created layers of various texture. The chaagesnainly in the categories of slightly to
moderately sandy-clayey soils. The moderately sahalyey soils prove to be more resistant
than the clayey-sandy soils.
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The texture analysis of the soils allows the gdrsaclusion that the forest lands are
dominated by soils of average resistance to poluvith heavy metals, while the agricultural
lands are dominated by less resistant soils.

The pH is low to medium acidic with values between 6.0t &.0. The content of
humus is between 0.50 and 4.17%, which means that ttestfsoils inPP-001, PP-002, PP-
003, PP-006 have low humus and those HR-004, PP-005, PP-007, PP-008 have medium
humus. Humus acts as heavy metal adsorbent irothdtglemonstrates significant reactivity
with metals to form complex organic-mineral compleempounds in which the elements
remain strongly bound and cannot migrate to othedien Thetotal nitrogen content in soils
is closely related to the humus content. Accordmthe classification system, the soils in the
ore mining region are slightly to moderately richhumus.

The background concentration béavy metals and arsenits the most important
indicator that is studied prior to commencementnohing and excavation works. It is
important to know their background levels in thélssoear the future development areas,
which may potentially be subjected to a cumulatmpact if some or all of these elements are
found in them. All this is necessary to determine é€xtent to which the biological products
from the soils and the future rehabilitated landtams and could contain toxic elements that
could migrate to the higher trophic levels when #wls are polluted and after the
rehabilitation of the disturbed lands.

The testwork on the studied soils to determine dbiecentrations of heavy metals,
metalloids, and sulphur was completed using thepewative ecosystem approach, i.e. the
testwork results are compared against the maxinilowable levels of these elements under
our regulations and against data and analysesiégtists from other countries who study the
mobility and assimilation of these substances bgntsl under normal soil metabolic
conditions. That is practically the start of thél saonitoring to control the condition of the
soils during the project implementation. The manmitg data will allow forecasting of future
impacts from the gold mining and processing openatiuntil and after the closure of the
project. An Environmental Monitoring Program is dwped and the collected monitoring
data will be processed and regularly supplied &appropriate authorities and stakeholders.
The draft Program is attached to this EIS (Apperdix

The data from the soil testwork to determine thelle of heavy metals silver, gold,
sulphur and arsenic in their total and mobile foimshe forest lands in the project area are
presented in Tabld¥.4.1-3,1V.4.1-4,1V.4.1-5.

Determination of Sulphur Content

TablelV.4.1-3
Lab No Sample No Unit Method of testing Test resudt
1238 PP-001; 387118/4587817 % ETC V3I1/7.3-7/87 <0.005
1239 PP-002; 387704/4587372 % ETC V3I1/7.3-787 <0.005
1240 PP-003; 388007/4586920 % ETC V3I1/7.3-7/87 <0.005
1241 PP-004; 388016/4587272 % ETC V3I1/7.3-7/87 <0.005
1242 PP-005; 387758/4587301 % ETC V3I1/7.3-7/87 0.01
1243 PP-006; 387533/4587913 % ETC V3I1/7.3-7/87 <0.005
1244 PP-007; 387552/4588153 % ETC V3I1/7.3-7/87 0.01
1245 PP-008; 387551/4588452 % ETC V3I1/7.3-7/87 0.01
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Determination of Water Soluble (Mobile) Species

TablelV.4.1-4

Lab Sample \% Cr Co Ni Cu Zn As Se Mo Cd Sb Ba Pb Hg
No No mg/kg | mg/kg| mg/kg| mg/kg| mg/kg] mg/kgl mg/kg mbf§ | mg/kg | mg/kg | mg/kg| mg/kg| mg/kg| mag/kg
1238 | PP-001; 387118/4587811 0.067 0.053 0.122 0.138 0.150.979 | <0.10| <0.10, 0.067 0.232 <0.0p0 0.852 0.14 1GaQ.
1239 | PP-002; 387704/4587372  0.02% 0.022 0.050 0.024 0.120.762 | <0.10| <0.10, <0.05p 0.248 <0.060 0.6]5 0.12 .16
1240 | PP-003; 388007/4586920  0.044 0.045 0.025 0.057 0.250.613 | <0.10| <0.10] <0.05p 0.238 <0.0p0 2.589 0.11 .16
1241 | PP-004; 388016/45872724  0.213 0.133 0.317 0.231  0.222.006 | <0.10| <0.10, <0.050 0.01p <0.060 2.6Pp0 0.19 .16
1242 | PP-005; 387758/4587301] 0.234 0.164 0.280 0.114 0.2968.843 | <0.10| <0.10, <0.050p <0.010 <0.060 3.6B9 0.p6 0.1&
1243 | PP-006; 387533/4587913 0.165 0.043 0.206 0.182  0.246.837 | <0.10| <0.10, <0.05p 0.02p <0.060 10.p4 0.34 .16
1244 | PP-007; 387552/4588153 0.192 0.076 0.260 0.152 0.178.694 | <0.10| <0.10, <0.050 <0.010 <0.0p0 2.1p8 0.5 0.1&
1245 | PP-008; 387551/45884523  0.1283  0.104 0.480 0.4180 0.128.828 | <0.10| <0.10{ <0.05p 0.01p <0.060 2.7PR9 0.26 .16
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Heavy Metal C

oncentrations

TablelV.4.1-5
# Paramete Unit Standards/vidated Sample no Test result: | Paramete Test
methods according to (value, value and| conditions
Sample Logbook below tolerance
detection)
1 2 3 4 5 6 7 8
1 Determinations in water
extract:
1.1 pH pH units BNS ISO 10390/02 6.73 +0.10 - Standard
2 |Chemical composition
2.1 |Chromium (Cr) mg/kg BNS ISO 14869-1/0R 50+ 5 - Standard
2.2 |Manganese (Mn) mg/kg BNS ISO 14869-1/02 330+ 33 - Standard
2.3 |lron (Fe) mg/kg BNS ISO 14869-1/0P Soil 20530+ 410 - Standard
2.4 |Cobalt (Co) mg/kg BNS ISO 14869-1/02 sample PP-001 10+1 - Standard
2.5 |Nickel (Ni) mg/kg BNS ISO 14869-1/02 387118/ 13+1 - Standard
2.6 |Copper (Cu) mg/kg BNS ISO 14869-1/02 4587817 18+2 - Standard
2.7 |Zinc (Zn) mg/kg BNS ISO 14869-1/02 lab # 1238 from 56+ 6 - Standard
2.8 |Arsenic (As) mg/kg BNS ISO 14869-1/0p the 44+ 4 - Standard
2.9 |Silver (Ag) mg/kg BNS ISO 14869-1/02 Ada Tepe area <1 - Stamda
2.10 | Cadmium (Cd) ma/kg BNS ISO 14869-1/g2 » Krumovgrad 1+1 - Standard
2.11 |Lead (Pb) mg/kg BNS ISO 14869-1/02 24+2 - Standard
2.12 |Gold (Au) mg/kg ETC V311/7.1-4/85 <0.05 - Standard
3 |Humus % ETC V311/7.2.3-11/02 0.54+ 0.05 - Standard
4 |Kjeldahl nitrogen mg/g BNS ISO 11261/02 <0.50 - arfsiard
TablelV.4.1-5 (contd.)
1 2 3 4 5 6 7 8
1 |Determinations in water extragt:
1.1 pH pH units BNS ISO 10390/02 6.64 +0.10 - Standard
2 |Chemical composition
2.1 |Chromium (Cr) mg/kg BNS ISO 14869-1/02 61+6 - Standard
2.2 |Manganese (Mn) mg/kg BNS ISO 14869-1/02 650+ 65 - Standard
2.3 |Iron (Fe) mg/kg BNS ISO 14869-1/0p ) 17931+ 35¢ - Standard
2.4 |Cobalt (Co) mg/kg BNS 1SO 14869-1/0 Sail 8+ 1 - Standard
2.5 |Nickel (Ni) mg/kg | BNS SO 14869-1/02 Sample PP-0025 - Standard
2.6 |Copper (Cu) mg/kg | BNS 1SO 14869-1/02 258;773?% 12+1 - Standard
2.7 |Zinc (_Zn) mg/kg BNS ISO 14869-1/02 lab # 1239 from 57+6 - Standard
2.8 |Arsenic (As) mg/kg BNS ISO 14869-1/0P ihe Ada Tepe 81 - Standard
2.9 |Silver (Ag) mg/kg BNS ISO 14869-1/025rea, Krumovgra <1 - Stamida
2.10 |Cadmium (Cd) mg/kg BNS ISO 14869-1/02 1+1 - Standard
2.11 |Lead (Pb) mg/kg BNS ISO 14869-1/02 34+ 3 - Standard
2.12 |Gold (Au) mg/kg ETC V3I1/7.1-4/85 <0.05 - Standard
3 |Humus % ETC V3I11/7.2.3-11/02 1.16+0.12 - Standard
4  |Kjeldahl nitrogen mg/g BNS ISO 11261/02 0.76%0.08 - Standard
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TablelV.4.1-5 (contd.)
6 7 8

1 2 3 4 5

1 |Determinations in water extra
1.1 pH pH units BNS ISO 10390/02 6.66 £0.1 Standard

2 |Chemical composition
2.1 |Chromium (Cr) mg/kg BNS ISO 14869-1/02 121+ 12 Standard
2.2 |Manganese (Mi mg/kc BNS ISO 1486-1/0z 809+ 81 Standar
2.3 |Iron (Fe) mg/kg BNS ISO 14869-1/0p Soil 35235+ 705 Standard
2.4 |Cobalt (Co) mg/kg BNS 1SO 14869-1/02 Sample PP-003 20+ 2 Standard
2.5 |Nickel (Ni) mg/kg | BNS ISO 14869-1/02 388007/ 32+3 Standard
2.6 |Copper (Cu) mg/kg | BNS ISO 14869-1/4 2Iabi#518§2§?rom 32+3 Standard
2.7 |Zinc (Zn) mg/kg BNS ISO 14869-1/0 Zhe Ada Tepe arga 86+9 Standard
2.8 |Arsenic (As) mg/kg BNS ISO 14869-1/02 Krumovgrad ] 71 Standard
2.9 |Silver (Ag) mg/kg BNS ISO 14869-1/02 <1 Stada
2.10 |Cadmium (Cd) mg/kg BNS ISO 14869-1/02 1+1 Standard
2.11 |Lead (Pb) mg/kg BNS ISO 14869-1/02 29+ 3 Standard
2.12 |Gold (Au) mg/kg ETC V3I1/7.1-4/85 <0.05 Standard

3 |Humus % ETC V311/7.2.3-11/02 1.66+ 0.17 Standard

4  |Kjeldahl nitrogen mg/g BNS ISO 11261/02 1.20+0.12 Standard

TablelV.4.1-5 (contd.)

1 2 3 4 5 6 7 8

1 |Determinations in water extral

1.1 pH pH units BNS ISO 10390/02 6.33 +0.1 Standard

2 |Chemical composition

2.1 |Chromium (Cr) mg/kg BNS ISO 14869-1/02 94+9 Standard
2.2 |Manganese (Mn) mg/kg BNS ISO 14869-1/p2 ] 665+ 66 Standard
2.3 |Iron (Fe) ma/kg BNS I1SO 14869-1/02 Soil 34134+ 68¢ Standard
2.4 |Cobalt (Co) mg/kg | BNS 1SO 14869-1/d2 Sample PP/'OO"' 20+ 2 Standard
2.5 Nickel (Ni) mgkg | BNS SO 14869-1/07 20000 33:3 Standard
2.6 |Copper (Cu) mg/kg BNS ISO 14869-1/( 2\ab # 1241 from 37+4 Standard
2.7 |Zinc (Zn) mg/kg BNS ISO 14869-1/0¢he Ada Tepe area 79+8 Standard
2.8 |Arsenic (As) mg/kg BNS ISO 14869-1/02 Krumovgrad 9+1 Standard
2.9 |Silver (Ag) mg/kg BNS ISO 14869-1/0p <1 Standa
2.10 |Cadmium (Cd) mg/kg BNS ISO 14869-1/02 1+1 Standard
2.11 |Lead (Pb) mg/kg BNS ISO 14869-1/02 23+2 Standard
2.12 |Gold (Au) mg/kg ETC V3I11/7.1-4/85 <0.05 Standard

3  |Humus % ETC V311/7.2.3-11/02 4.42+0.44 Standard

4 |Kjeldahl nitrogen mg/g BNS ISO 11261/07 2.38+0.24 Standard
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TablelV.4.1-5 (contd.)
6 7 8

1 2 3 4 5
1 |Determinations in water extract
1.1 jpH pH units BNS ISO 10390/02 5.85 +0.1 - Standard
2 |Chemical composition
2.1 |Chromium (Cr) mg/kg BNS ISO 14869-1/0R 97+10C - Standard
2.2 |Manganese (Mn) mg/kg BNS ISO 14869-1/02 Soil 685+ 68 - Standard
2.3 |lron (Fe) mg/kg BNS ISO 14869-1/02 sample PP-005| 40699+ 814 - Standard
2.4 |Cobalt (Co) mg/kg BNS ISO 14869-1/02 387758/ 23+2 - Standard
2.5 |Nickel (Ni) mg/kg BNS ISO 14869-1/02, 4587301 28+ 3 - Standard
2.6 |Copper (Cu) mag/kg BNS ISO 14869-1/g2!ab # 1242 from[ 55+ 2 - Standard
2.7 |Zinc (zn) mg/kg BNS ISO 14869-1/02 the 74+ 7 - Standard
2.8 |Arsenic (As) mg/kg | BNS 1SO 14869-1/0p Ada Tepe area ™57 - Standard
2.9 |Silver (Ag) malkg | BNS ISO 14869-1/02 * <rumovgrad <1 - Stada
2.10 |Cadmium (Cd) mg/kg BNS ISO 14869-1/02 1+1 - Standard
2.11 |Lead (Pb) mg/kg BNS ISO 14869-1/02 22+2 - Standard
2.12 |Gold (Au) mg/kg ETC V311/7.1-4/85 <0.05 - Standard
3 |Humus % ETC V3I11/7.2.3-11/02 4.17+0.42 - Standard
4  [Kjeldahl nitrogen mg/g BNS ISO 11261/02 1.41+0.14 - Standard
TablelV.4.1-5 (contd.)
1 2 3 4 5 6 7 8
1 |Determinations in water extra
1.1 pH pH units BNS ISO 10390/ 5.00 +0.1 - Standar
2 |Chemical compositic
2.1 [Chromium (Cr mg/kg BNS ISO 1486-1/02 33+3 - Standar
2.2 [Manganese (M1 mg/kg BNS ISO 1486-1/0z 383+ 38 - Standar
2.2 |ron (Fe mg/kc BNS ISO 1486-1/0z Soil 47847+ 957 - Standar
2.4 [Cobalt (Co mg/kc BNS ISO 1486-1/0z | sample PP-006 16+2 - Standar
2.5 |Nickel (Ni) mg/kg BNS ISO 1486-1/0z 387533/ 21+2 - Standar
2.€ [Copper (Cu ma/ke BNS ISO 1486-1/02 4587913 32+3 - Standar
2.7 Zinc (Zn) mglkc | BNS 1SO 1486-1/07 |10 # 1243 from —— 777 - Standar
— = the Ada Tepe are
2.& |Arsenic (As mg/ke BNS ISO 1486-1/0z Krumovgrad 42+ 4 - Standar
2.¢ [Silver (Ag) mg/kg BNS ISO 1486-1/0z <1 - Standird
2.1C |Cadmium (Cd mg/kc BNS ISO 1486-1/0z 1+1 - Standar
2.11 |Lead (Pb mg/kc BNS ISO 1486-1/0z 303 - Standar
2.1Z |Gold (Au) mg/kg ETC V3I11/7.1-4/8¢ <0.0t - Standar
3 [Humus % ETC V3I1/7.2.3-11/0Z 0.76+ 0.0¢ - Standar
4 [Kjeldahl nitrcger mg/c BNS ISO 11261/C <0.5(C - Standar
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TablelV.4.1-5 (contd.)

# Paramete Unit Standards/validate Sample no Test result: | Paramete Test
methods according to (value, value and | conditions
Sample Logbook below tolerance
detection)
1 2 3 4 5 6 7 8
1 |Determinations in wate
extract:
1.1 pH pH units BNS ISO 10390/C 6.01 +0.1 - Standar
2 [Chemical compositic
2.1 (Chromium (Cr mg/kg BNS ISO 1486¢1/0z 179+ 18 - Standar
2.2 [Manganese (M1 mg/kg BNS ISO 1486-1/0z 2199+ 10¢ - Standar
2.2 |lron (Fe ma/kg BNS ISO 1486-1/0z Soil 29320+ 58¢ - Standar
2.4 |Cobalt (Co mg/kc BNS ISO 1486-1/0z sample PP-007 28+3 - Standar
2.5 |Nickel (Ni) ma/kc BNS 1O 1486-1/0Z 387552/ 82+8 - Standar
2.€ [Copper (CU mg/ke | BNS ISO 1486- 1102 | o s soaa rom| 485 - Standar
2.7 {Zinc (Zn) mg/kc BNS ISO 1486-1/0Z |the Ada Tepe argla  87+9 - Standar
2.€ |Arsenic (As mg/k¢ BNS ISO 1486-1/0z Krumovgrad 122+12 - Standar
2.¢ [Silver (Ag) mg/kg BNS ISO 1486-1/C2 1+1 - Standar
2.1C |Cadmium (Cd mg/kc BNS ISO 1486-1/0z 1+1 - Standar
2.11 |Lead (Pb mg/kc BNS ISO 1486-1/0z 24+2 - Standar
2.12 |Gold (Au) mg/kg ETC V3I1/7.1-4/8E 0.16+ 0.0z - Standar
3 |Humus % ETC V3I11/7.2.3-11/0Z 2.77+0.2¢ - Stendar
4 [Kjeldahl nitrogel mg/c BNS ISO 11261/C 2.40+£0.2¢4 - Standar
TablelV.4.1-5 (contd.)
1 2 3 4 5 6 7 8
1 |Determinations in wate
extract:
1.1 jpH pH unts BNS ISO 10390/C 5.43 £ 0.1 - Standar
2 [Chemical compositic
2.1 (Chromium (Cr mg/ke BNS ISO 1486-1/0z 224+ 22 - Standar
2.2 |Manganese (Mt mg/ke BNS ISO 1486-1/0z 3345+ 167 - Standar
2.2 |lron (Fe mg/ke BNS ISO 1486-1/0z Soil 26822+ 53¢ - Standar
2.4 [Cobalt (Co mg/ke BNS ISO 1486-1/0z | Ssample PP-008 45+ 4 - Standar
2.E |Nickel (Ni) mg/kc | BNS 1SO 1486-1/0% oo 96+ 10 - Standar
2.€ [Copper (Cu mg/ke BNS ISO 1486-1/0z | |ab # 1245 from 30+3 - Standar
2.7 {Zinc (Zn) mg/ke BNS ISO 1486-1/0z the Ada Tepe 70+7 - Standird
2.8 |Arsenic (As mg/kg BNS ISO 1486-1/0z |area, Krumovgrad™ 109+ 11 - Standar
2.¢ [Silver (Ag) mg/ke BNS ISO 1486-1/0z 1+1 - Standar
2.1C |Cadmium (Cd mg/kg BNS ISO 1486-1/0z 1+1 - Standar
2.11 |Lead (Pb mg/kg BNS ISO 1486-1/0z 24+2 - Standar
2.1Z |Gold (Au) mg/ke ETC V3I1/7.1-4/8¢ 0.08+0.01 - Standar
3 [Humus % ETC V3I1/7.2.3-11/0zZ 3.08 £0.31 - Standar
4 [Kjeldahl nitrogel mg/¢c BNS ISO 11261/0 2.98+0.3C - Standar

Copper, lead and zinc levels are within the permitted limits applicabie Bulgaria —
below the maximum allowable levels and below thevpntive levels (under Regulation 3 - SG
issue 71/2008). In forestry fund laniéad exceeds the background levels but is below the

preventive levels.

Cadmiumis below the allowable limit but higher than thesyentive and background

levels.

Nickel in samplesPP-007 andPP-008, however, exceeds not only the background and
preventive levels but also the maximum allowablele.
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Chromium in most samples is above the background levelb&lowv the preventive and
maximum allowable levels.

Cobalt is below the preventive level and above the natwe background levels in
samples$*P-005,PP-007 andPP-008.

Arseniclevels, however, raises the greatest concern. Exaepoil sample®P-002, PP-
003, PP-004 and PP-005, its concentrations in forest soils exceeds kHackground and
preventive levels. The concentrations in sam@d®@s007 andPP-008 are higher than the
maximum allowable concentrations.

Silver in the soil is below 1 mg/kg except for sampks007 andPP-008. The soils in
the ore mineralisation areas are rich in silveritsutoncentration dose not exceed 1 mg/kg.

Gold is a rare element and does not occur in the ratksoncentrations above n:i0
mg/kg. The gold levels in the sampled soils areac#0,05 to <0,16 mg/kg.

The total quantity ofulphur in the soil varies considerably from 20 mg/kg tg/kg and
depends on the chemical composition of the soikemamaterials and the organic feed.
According to reference sources, the world-wide soiérage is approximately 0.085%. The
levels in the samples vary between 0.01 and <On@§'kg.

Conclusions

1. - The values of analysed parameters at the indivithrest sampling locations vary
significantly depending on the specific combinatioh soil formation factors. The climate,
topography, soil parent materials and anthropogentwities have dictated the formation of
vegetation habitats of varying fertility. The factdhat limit the fertility of the soils most areet
soil depth, moisture and erosion. Despite the lestility of the steeper areas, the soil conditions
may be suitable for certain non-demanding treeispec

2. - No pollution or acidification, salinisation, other anthropogenic impacts on the Ada
Tepe soils have been identified.

3. Certain forest soils in the Ada Tepe area contéemated concentrations of arsenic,
chromium and nickel due to the soil natural chemist

4. Despite the prevalence of favourable conditions fogh soil resistance to
anthropogenic impacts such as soil solution pHa@mdent of clay and organic matter, the soils
are considered sensitive to impacts. The elevatedentrations of heavy metals and metalloids
has raised the sensitivity of these soils to aicigliion, which could increase the mobility of
metals to other media.

5. The forest soils at Ada Tepe are a potential soafgmllution to other media due to
the elevated levels of certain heavy metals in thEme soils removed and stockpiled during the
open pit mining may only be selectively re-used righabilitation. It should be noted that their
use for agricultural rehabilitation will cause paibn of the agricultural crops. Soils that ardaric
in heavy metals are suitable only for forestry tlitation, where they are not expected to have
any negative environmental impacts.

Land Use

Land use in the region is based on the climatepg@phy, soils and the economic
development of the area. The land is used in foamnbusinesses - agriculture (tobacco,
vegetables, and orchards growing and live stoclkeding), forestry business and commercial
hunting, recreation and construction.

The set of environmental factors, social status diffecult access to the area are to a
great extent the reason why the local agricultgreszary much specialised with a focus on
tobacco growing. Most of the population makes angivby tobacco farming, and therefore
tobacco determines the business profile of the anpatlity. Agriculture is based on small pieces
of land scattered throughout the area, insuffitye@tjuipped with machines and lagging behind
other businesses.
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Disturbed Lands.
Disturbed land in the area includes:
- dirt roads and forest tracks;
- asphalt-capped road to Krumovrad Forest Farm &2 d
- developed land including existing buildings on W& area, and demolished
buildings.

Polluted Lands. Degradation Processes

There are no marshlands and wet soil areas in riljeqgd site area. All arable land is
exposed to surface water erosion. The highesesodion impact is on slopes of gradient higher
than 6 - 12° and on land located by the Krumovigdeer and Kesebir River. Meadows and
pastures are less affected. Large part of theikandt cultivated.

No landslide processes are observed in the prsijecarea. No polluted land is identified
in the site area.

5. Flora and Fauna

5.1. Characterisation of the Vegetation in the Pra@ct Area

The project area is within the Macedonian-Thracigrovince of the European
broadleaved forest district. The province incluttessEastern Rhodopes and part of the Thracian
lowland. The project site belongs to the Krumovgradion of the Eastern Rhodopes. The
Eastern Rhodopes are generally dominated by xerotieregetation represented by formations
of ltalian oak Querceta frainetthy pubescent oakQuerceta pubescenfiand common oak
(Querceta virgiliand. Moesian beech formationsggeta moesiagaoccur in the S-SW end of
the Eastern Rhodopes. The Krumovgrad region tylyidabsts xerothermal Italian oak and
Italian oak-Cerris oak forests, as well as xerormphgtic durmast oak and mixed durmast oak
and hornbeam forests. Habitats of the rare spégie=rcus thracicaVerbascum humile ssp.
Juruk Eriolobus trilobatg strawberry madroneA¢butus unedp and Arbutus andrachneare
found in this region alone.

The number of species of high conservation valuberproject area is:

- protected by the Biodiversity Act — 83 species;

- globally rare — 2 species;

- listed in Annex to Directive 92/43 — 2 habitat types;

- listed in Annex 1 to the Bern Convention — 5 $pgc

- listed in the Red Data Book of Bulgaria — 13 ermgiaed and 101 rare species.

The plant communities in the Ada Tepe area aressgmted by a relatively small number
of taxa and syntaxa. The forest vegetation in Aglgetconsists of secondary Austrian pine
communities and mixed coniferous species dominbyeAustrian pine Rinus nigrg and Scots
pine Pinus sylvestris which are characterised by dense canopies aod gtality. The forest
canopies typically have one-storey and rarely tiooey structure with individual grass species
on the ground-level phytocenotic horizon. Also, esidtalian oak and coniferous communities
have formed with manifest mosaic arrangement ofrogecoups of Italian oak, Austrian pine and
other tree and brush species.

Secondary vegetation consisting of individuals oougs of certain tree, brush and
ruderal grass species occurs alongside the favadsrand in esoteric areas. The most frequently
occurring tree and brush species are: ltalian @lefcus frainetto), common durmast oak
(Quercus dalechampii), gumarabic acacia (Robineugsacacia), pear (Pyrus elaeagrifolia),
whitethorn (Crataegus monogyna), cornel tree (Comas), dog rose (Rosa canina), traveller's
joy (Clematis vitalba), dewberry (Rubus caesiug) &he following species participate in the

DANGO PROJECT CONSULT EOOD 111




EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

grass micro-groups, although in varying numbers lsmdey (Hordeum murinum), St. John's
wort (Hypericum perforatum), yellow toadflax (Linarvulgaris), chamomile (Chamonilla
recutita), Bupleurum comutatum, pepperwort (Lepiwdiuuderale), hypericum (Hypericum
rumeliacum), field milkweed (Sonchus arvensis)ldfieindweed (Convolvulus arvensis), hare's
foot trefoil (Trifolium arvense), T. angustifoliunT,. retusum, T. repens, sheep's sorrel (Rumex
acetosella), fat hen (Chenopodium album), knotg(Bsesygonum aviculare), plumeless thistle
(Carduus acanthoides), common mallow (Malva syhsstVerbascum orientale, lop grass
(Bromus mollis), brome (B. sterillis), Orlaya grdftara, chickweed (Stellaria media), yarrow
(Achilea millefolium), goosegrass (Galium verumgl@m apparine, immortelle (Xeranthemum
annuum), lesser burdock (Arctium minos), german(eucrium chamaedrys), wild basil
(Clinopodium vulgare), Grecian foxglove (Digitallanata), cinquefoil (Potentilla argentea),
Solanum schultesii, prickly lettuce (Lactuca sexjatc.

Hygromesophyllous groups consisting of black pogRopulus nigra), white willow
(Salix alba), purple willow (Salix purpurea), dewtye(Rubus caesius), hop trefoil (Trifolium
campestre), strawberry clover (Trifolium fragiferumsun spurge (Euphorbia helioscopa),
common tormentil (Potentilla erecta) etc. are fainmeravines at the foothills of Ada Tepe.

Moving away from the valley sections to areas wherasture levels are low, the
hygromesophytic groups are replaced by xerophyiiragroups with participation of Italian
oak (Quercus frainetto), cerris oak (Quercus ceriyrus pyraster, red juniper (Juniperus
oxycedrus), restharrow (Ononis hircina), white hoeliMelilotus alba) etc.

The vegetation in the project area is strongly @ffid by human activity. The native
vegetation is preserved in limited small areas. tMufsthe area is occupied by primary and
secondary succession vegetation, and by landshthat eroded after deforestation. The tree
vegetation at Ada Tepe is strongly affected. THerastation of large areas with Austrian pine
(Pinus nigra) mixed with acacia (Robinia pseudo@}dtas changed its natural appearance. The
species that naturally occur in the region areeasgmted by flowering ash (Fraxinus ornus),
Italian oak (Querceta frainetto), common Durmask d®urrcus delechampii), hawthorn
(Crataegus monogina), cornel tree (Cornus mas)dagdose (Rosa canina). The natural mezo-
hydrophilic tree vegetation has remained in thenes around the hill but its distribution is
extremely limited. In general, the vegetation ia #rea is extremely altered by extensive historic
human activity. Secondary succession grass andh megetation or introduced tree species now
replace the former xerophilic forests in some ardase cutting in other areas has been fatal
causing complete erosion and washing away of thesiile.

The analysis of the current status of the flor&ramovgrad Municipality has shown a
number of negative changes related to the econasecof vegetation resources, agricultural
assimilation of various historical forest areas)stauction and urbanization. The specific climate
combined with irrational use of plant resourcesrothee last centuries has stimulated plant
xerophytisation and desertification of certain areanvironmentally sound forest conservation
and successful afforestation of denudated areas rah@bilitation of degraded forest
communities during the recent decades are posphat conservation and development
activities.

The analysis of the current status of the vegetaiio Krumovgrad Municipality has
shown a number of negative changes related to ¢bhe@omic use of vegetation resources,
agricultural use of various formerly forested areasmstruction and urbanization. The vegetation
is represented mainly by forest crops with prevaldostrian pine and Scots pine, mixed
coniferous-broad-leaved forests dominated by halieak, derivative brush and grass
communities.

According to the forest development plan of the rHowgrad State Forestry Board
(2008), the project area includes the followingtises:

- section 600 with a total area of 62,3 ha and auresoof 7,660 1)
- section 601 with a total area of 70.9 ha and auresoof 11,320 rh
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- section 629 with a total area of 79.6 ha and auresoof 8,360 r})
- section 630 with a total area of 59.7 ha and auresoof 7,805 rh
Depending on their origin, thi@rest ecosystemsaffected by the Ada Tepe project are
divided into:
- Derivative forest ecosystems formed through antbgepic impacts;
- Secondary forest ecosystems formed by afforestatiuh creation of various forest

plants.
Depending on their origin, tHgush and grass ecosystenmare divided into:

Derivative grass ecosystems formed through secgnslarcession and anthropogenic
impacts;

Brief continuity grass ecosystems formed througlkosdary succession following
landscape degradation.

The following typical ecosystems can be differeetiaon the hill of Ada tepe and its
adjacent territories within the footprint of theojct:

- Secondary Austrian pine forest ecosystem®n slopes exposed to south-west, north-
west and east on cinnamon forest soils over bagernek comprising breccia-conglomerates,
sandstones and granite-gneiss. The community has-atorey canopy structure, where the first
storey has 70% coverage and consists of Austriaa (inus nigra), while the second storey has
20% coverage and consists of Italian oak (Quenaisdtto);

- Secondary Scots pine-Austrian pine-Italian oak fest ecosystemsasement rock
comprising breccia-conglomerates and sandstonesel&ére one-storey communities with up to
80 % coverage,

- Secondary pure Austrian pine and mixed forest e@ystemswith prevalence of
Austrian pine of varying exposure on cinnamon fossls over basement rock comprising
breccia-conglomerates, sandstones and granitesgneis

- Derivative and secondary Italian oak-Durmast oakAustrian pine forest
ecosystemsof varying exposure on cinnamon forest soils okasement rock comprising
breccia-conglomerates, sandstones and granitesgneis

- Derivative and secondary Italian oak-Acacia-Austrian pine forest ecosystemsf
varying exposure on cinnamon forest soils over alaggcal base of breccia-conglomerates,
sandstones and granite-gneiss.

- Derivative xeromesophytic grass ecosystenad varying exposure on cinnamon forest
soils over a geological base of breccia-conglonestatandstones and granite-gneiss.

Conclusions:

The flora in the Krumovgrad phytogeographic arsa characterized by specific
Mediterranean floral elements, and plant speci&sdiin the Red Data Book of Bulgaria are
found in the municipality.

The vegetation in Krumovgrad municipality compsigeative and derivative secondary
communities. The native vegetation is representgdfdiest communities with prevalent
European beech, common durmast oak, Eastern duoaksttalian oak, cerris oak, pubescent
oak, Quercus virgiliana, Acer monspessulanum, flovgeash etc.

During the degradation of forest communities ardosdary succession occurring in
many places, derivative plant communities have &atrwith prevalence of oriental hornbeam,
red juniper, brush and grass communities with gestaChrist's thorn and xeromesophillous
grass communities with prevalent beard grass, Dinda ischaemui, poa bulbosa, wild thyme
etc. The secondary vegetation is represented bgstfarrops dominated by Scots pine and
Austrian pine and by agricultural crops, mainlydoto.

The analysis of the current status of the flord &una in Krumovgrad Municipality has
shown a number of negative changes related to ¢be@omic use of vegetation resources,
agricultural assimilation of various historical ést areas, construction and urbanization. The
specific climate combined with irrational use ofami resources over the last centuries has
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stimulated plant xerophytisation and desertificatiof certain areas. Environmentally sound
forest conservation and successful afforestationdefiudated areas and rehabilitation of
degraded forest communities during the recent decade positive plant conservation and
development activities.

The analysis of the current status of the vegmiaiin Krumovgrad Municipality has
shown that secondary and mobile floral elementsgirand no habitats of rare, near-extinct or
protected plant species have been found. The uegeta represented mainly by forest plants
with prevalent Austrian pine and Scots pine, mixediferous-broad-leaved forests dominated
by Italian oak, derivative brush and grass commesmitnd agrophytocenoses dominated by
tobacco.

The elevated levels of macro and microelementstiiied in most of the vegetation
samples lead to the conclusion that the nutrititka¢édnce of the plants is disturbed.

The analyses of samples of plant biomass (treegeass species) within the Ada Tepe
project area (according to the Krumovgrad EIS, 2@0i5w the following conclusions:

- Regarding Ca, all levels in Pinus nigra are altbwse accepted as optimum both for 1-
year and 2-year old coniferous tree needles.

- Regarding K, all levels in Pinus nigra are abtvese accepted as optimum, except for
one sample where 1 year old coniferous tree nestiles levels closer to the "normal” ones.

- Mg content is also high, but does not exceednivenal levels by far. P content is
better, with only one sample area showing levegfidr than the optimum.

- The content of Fe in P. nigra needles in someptasnis present in quantities twice
higher than those accepted as optimum. The comter@u is similar, with most samples
exhibiting values higher than the optimum.

- Only two samples of 2-year old Pinus nigra neetliave exhibited elevated Zn levels.
All other samples show values within the normalitém

- The level of Ca in 2-year old P. sylvestris needis higher, while K is above the
optimum for both one-year and 2-year needles. Theranacroelements are tested within the
accepted normal levels. Regarding the microelemehts 2-year old needles exhibit higher
accumulation of Zn and Cu.

- The content of Ca in Quercus frainetto is exeessn all samples. K is excessive in
only one sample, and is within the normal levelshie remaining samples. The established Mg
quantity is normal, and three samples show high&n-bptimal phosphorous quantities. Most
samples contain excessive Fe and Cu. Zn is hidfaer the optimum in 2 samples, and Mn is
higher than the optimum in 1 sample.

- Tobacco leaf samples exhibit the largest quastitf Ca, K and Mg. Large quantities of
As, Cr and Cd are identified in leaf samples fromangneous plants in derivative grass
communities.

5.2. Characterisation of the Animal Life in the Prgect Area

The Krumovgrad municipality and the prohject areapiarticular are in the East-
Rhodopean sub-region of the South-Bulgarian faeg#on. The fauna in the region belongs to
the nemoral fauna complex and is part of the TAra@oogeographic region including the
Eastern Rhodopes. From the zoogeographic perspedtie East-Rhodopean sub-region is
characterized by a high percentage of Mediterransab-Mediterranean and Middle-Asian
fauna elements and a lower percentage of Europehi@aro-Siberian elements.

The climate combined with the geographic locatithe landscape and the vegetation
have dictated the composition of the invertebratené. The area is located in the central part of
the Eastern Rhodopes, which is one of the southeshparts of Bulgaria. The proximity of the
Eastern Rhodopes to the Aegean sea and to SoutAsiaghas had its effect on the formation of
the present fauna. Another important fact for tenfation of the current fauna is the proximity
of the region to the rivers Arda and Byala Rivenese rivers are part of the Aegean watershed
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of the Mediterranean. Their valleys are corridorad arefugia allowing access for
xerothermophyllous fauna. The landscape in the Aemsaalso had a profound effect on the
current composition of fauna species. It comprseseries of rounded hills separated by deep
river and pan valleys, which do not have the tylpisauntainous appearance. The area can then
be classified as low-mountanous based on its ageafigude and altitude differential. Two of
the high ridges (Gyumyudzhiski Snezhnik and Maddemiend west to east. They stop the air
flows from the Mediterranean and affect the climatel the fauna. This fact explains the
reduced relative share of the Mediterranean commorgpical of areas in similar geographic
location, such as the valleys of the rivers Struand Mesta. The proximity of the region to
Eastern Thrace and to Southwest Asia respectivgijams the increased presence of Asian
fauna.

The climate in the area is typical of a ContineMaditerranean climate with well-
expressed Submediterranean features. The relatiu® and humid winter and hot summer have
also had a profound effect on the fauna strucilines climate is typical of Subtropic Europe and
Southwest Asia. The warm air masses coming froniMéditerranean in a northern direction are
one of the main reasons for extension of the aategetation period, which has also played a
crucial role in the formation of the contemporaayria. The proximity of the area to Krumovitsa
and Arda rivers allows humidity of air that is craldor the fauna, especially in the hot summer
season.

Vegetation is one of the main biotic environmeiféators with a determinant role in the
formation and distribution of animal complexes. Tlwa in Krumovgrad municipality and, in
particular, in the envisioned area, is charactdri®sethe presence of a number of Mediterranean
and transitive-Mediterranean species, which hawetheir effect on the fauna.

Invertebrates

From zoogeographic perspective, the invertebmata tn Krumovgrad municipality are
unique. This uniqueness is due to the geograplegtitm, the climatic and edaphic features of
the area.

Today, the beech and coniferous belt of the Rheslogre dimeinated by species
belonging to the Euro-Siberian complex, while trek delt is dominated by Mediterranean
forms and complexes. The Eastern Rhodopes lie #&lreasirely in the oak belt and,
consequently, are dominated by the Mediterraneanmptex, while the occurrence of the Euro-
Siberian complex is very rare. In time, the arefadistribution of many of these species have
fragmented and broken into individual isolated is@st

The habitat distribution of the complexes of ineérates includes two main groups:
terrestrial and aquatic habitats. The terrestraitats can be subdivided into open land and
forest habitats. The open land habitats are sutbetivinto the following series: primary natural,
secondary successive (derivative), and agricultarable lands. The subgroup of forest habitats
includes the following series: natural autochthanoiorests, secondary successive tree
plantations (species).

- there are several types of primary natural opand | habitats in Krumovgrad
municipality: the banks of Krumovitsa River, foreseadows in preserved forest communities,
solid rock masses and debris.

- secondary successive open land habitats resuitomy severe degradation of forest
communities. Forest cutting and the transformatiblarge areas into pastures or arable areas is
a process known in the region for hundreds of yelnese habitats are normally dominated by
red juniper, Christ's thorn and oriental hornbeam.

- Agricultural arable lands. Tobacco is the dominaop in the region.

The following types represent the series in th@sésubgroup:

- autochthonous forests — forests with prevalendeeeth with underbrush of European
hornbeam. These habitats are dominated by Eurgi&ibdauna species, which prefer
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mesophyllic microclimate. Forests dominated by camrdurmast oak, Italian oak and Turkey

oak. Meso-xerophilous microclimate is typical oé$ke habitats They exhibit a trend toward an
increased share of xerophilous elements. The ssecations with main species such as Italian
oak, Italian oak and oriental hornbeam, pubescakt and Quercus virgiliana include also

xerophilic and xero-mesophillous complexes withréasing share of Mediterranean species.

- Secondary successive forests — these are comnsunitith prevalent oriental
hornbeam. These have occurred as a result of degradf the typical forest communities of
pubescent oak, Quercus virgiliana, and Italian dakkerophilous trend is observed in these
habitats and, therefore, the complexes of inveatesralso have changed in this direction. At an
advanced stage of degradation, the Oriental homheareplaced by red juniper, which has
formed xerothermal habitats with xerothermal gisissisia. These habitats are populated by bot
Mediterranean and Southwest-Asian/steppe spedey. dlso include the community of Christ's
thorn and xerotherm grass.

- tree plantations (crops) — these are crops of fuspine, and crops of Austrian pine,
Scots pine, and acacia.

The aquatic habitats include both above-groundsamperficial groundwater inhabited by
various biotic groups. The aboveground aquatic th&biare concentrated mainly around
Krumovitsa River and its watershed. This river hagven flow throughout the year. It dries
almost completely during the hot summer months, eadses floods very often during the
spring. The communities of groundwater hydrobiontpecies have not been studied, but they
are one of the main groups that will react quickdyen to insignificant changes of water
chemistry.

Vertebrates

According to the forest territory zoning, the mupatity lies in the lower plain-hilly and
hilly-submontane belt of oak forests (RL= 0-900 h)as

According to reference data, no less than 304 beate species have been identified in
the municipality (type Chordata, sub-type Vertebyaof which 22 fish, 10 amphibians, 23
reptiles, 191 birds and 58 mammals. The vertelsaeeies represent 27 orders and 86 families.

The species composition in the Krumovgrad munidiypalan be defined as abundant.
The highest contribution to this abundance is tiahe birds with no less than 191 species, or
46,02% of the total bird species in Bulgaria (4p®8aes according to the most recent official
data), i.e. almost half of all local species. Theaas home to more than half of the reptile (23 of
a total of 36), amphibian (10 of a total of 16) am&mmal (58 of a total of 114) species
occurring in Bulgaria. Fish species (all of whigle &resh-water species) are also abundant here.

From quantity and quality perspective, the vertebfauna in Krumovgrad Municipality
reflects the geographic location of the area ingBuil and in Europe, and the other geographic
features of the area, such as altitude and topbgraplso, the historical development of this
area is of importance since it determines the ntadei of anthropogenic pressure on the
environment.

The diversity of Bulgaria's bird fauna, and of thertebrate fauna, is due both to the
diverse phyciso-geographic and natural conditionthe country, and to its geographic location
— it is central not only on the Balkan Peninsulat, &lso in the Palearctic zone, or the northern
part of the Old World which comprises Europe, Asial Africa and covers zones of the cool,
moderate and sub-tropic climatic belts of the Nemhhemisphere. According to Simeonov,
Michev (1990), our ornithofauna exhibits easilyodisiible features mostly related to the terrain
or, more accurately, altitude. The following 5 &strial faunal complexes are distinguished in
Bulgaria:

- Oak belt fauna;

- Beech belt fauna;

- Coniferous belt fauna;
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- Sub-Alpine belt fauna;

- Alpine belt fauna;

The authors of this publication indicate that therfa and, in particular, the ornithofauna
of the oak belt is the richest in number of spea®svell as numbers and density of individuals.
Most of the Krumovgrad Municipality lies in the obklt and this is one of the main reasons for
its vertebrate fauna diversity.

The 5 classes of vertebrates and their habitatbeatfassified as follows:

Fish (Pisces)

The Carps are represented by the largest numisgreafes — 13 species, flollowed by the
Loaches - 4 species, and the Perches — 2 spetiesiemaining families are represented by 1
species each. Of those, 11 species are typicalrofimg waters and further 11 of still or slow-
flowing waters. The 5 most typical running wateecps are common minnow, Maritsa barbel,
undermouth, golden spiny loach, Rhodopean loachbCWhimba, gudgeon, and spiny loach also
inhabit running waters but these species frequesttur in slow-flowing or still waters. Only
one species is the typical inhabitant of the udfmvs of high-mountain rivers - the common
minnow, but two other species also occur theree-Maritsa barbel and the golden spiny loach.
The prevalent species in Krumovitsa and Arda riaesthe chublLeuciscus cephalyiand the
barbell @arbus cyclolepis The carp (Cyprinus carpio), silver carp (Hipdmimichthis
molitrix), golden carp (Carassius auratus), rudcka(8inius erythrophthalmus), chub (Leuciscus
cephalus), bleak (Alburnus alburnus) are the mdmindant and significant resources for
industrial and sports fishing in the Studen KladenReservoir. Some small artificial water
bodies in the municipality are dominated by thedgal carp.

The most frequently occurring ichtiofauna in theeriin the project area — in Krumovitsa
River:
Family: Carps (Cyprinidae)
»Chub (euciscus cephaljis
»Barbel Barbus cyclolepis
»Lesser vimbgVimba melanops);
»Common roacliRutilus rutilus);
»Bleak(Alburnus alburnus);
»GudgeonGobio gobio)
Loaches (Cobitidae)
»Spined loacl{Cobitis taenia)
»Spined loaclCobitis strumicae*

Two of those fish species are listed in Annex ICaluncil Directive 92/43.

Barbus cyclolepigBarbus plebejuk- barbel

Sabanejewia balcanicéSabanejewia aurath
The barbel Barbus cyclolepisis subject to a conservation regime and regusar (Article 41,
paragraph 1 of the Biodiversity Act) and is listadAnnex 5 to Directive 92/43.

Herpetofauna (Amfibia and Reptilia). The warm Mediterranean climate promotes rich
herpetofauna in the Eastern Rhodopes due to thaimoscurrence of natural habitats. 11
amphibian species and 30 reptile species have ideetified there. Rare and very rare species
also occur. Overall, the project area is not charaed by significant herpetological diversity
and species of conservation value. The followinglaifians and reptilies have been identified
in the Ada tepe project footprint:
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Amphibians (Amfibia)

All the amphibians - except for two species livimgpst of their life in water: the grass
water frog (Rana ridibunda) and the yellow-belliedd (Bombina variegata), and a tree-brush
species, the European tree frog (Hyla arborea)e- din land outside their mating periods. The
dominant species are the green toad (Bufo virais) the big water frog (Rana ridibunda).

The yellow-bellied toad (Bombina variegata)is a protected species in the East
Rhodopes Protected Area. That species occurs girtiect site. It is almost exclusively found
in troughs of fountains and spill puddles arourehthThe species proliferates and dominates the
area of impact.

Nature Protection Status

Species Annex 2 to the | Annex 3 to the Directive
Biodiversity Act Biodiversity Act 92/43
Yellow-bellied toad (Bombina variegata) + + +
Green toad (Bufo viridis) - + -
European tree frog (Hyla arborea) + + -
Marsh frog (Rana ridibunda) - - -

Reptiles (Reptilia).

Of all reptiles, four species - two turtle specjesnys orbicularis, Mauremys caspica)
and two water snake speci@atrix natrix, Natrix tessellad - are native to water. Three species
may be defined as forest species — the Aesculapiake(Elaphe longisimg)the smooth snake
(Coronella austriaca)and the slow wormAnguis fragillis) Species that are terrestrial and
arboreal looking for food not only on the ground biso on trees, or species that climb well and
inhabit mostly forest or brush habitats are thecAtegpian snake and the light-green whip snake
(Coluber najadumbut the green whip snak€dgluber jugulari$ and even the Dione's snake are
good climbers of trees and bush&laphe quatuorlineata sauromajeslypical petrophyllic
species are the Macedonidoflarcis erhardij and the wall lizardsRodarcis murali} but other
species also inhabit rocky and stony areas. Thed&an blind snakelT¢phlops vermicularijs
practically lives its entire life underground. TBalkan gecko Qyrtodactylus kotschyilives
mainly in buildings. The dominant lizard speciesdéy Sauria) are the Macedonian lizard
(Podarcis (Lacerta) erhardjiand the green lizard_écerta viridig, and the dominant snake
species (order Serpentes) is the green whip sra&kilfer jugulari3. Of the land tortoises
(order Testudinata, family Testudinidae), the daninspecies are the Iberian tortoise and the
Herman's tortoise with prevalence of the Hermaaisotse estudo hermanpi Of the pond
tortoises (order Testudinata, family Emydidae), tmminant species is the European pond
tortoise Emys orbiculariy. The viper species (Viperidae) are representethbywestern sand
viper (Vipera ammodytes).

Among all species that are subject to protectionthie East Rhodopes BG0001032
Protected Site, two species of tortoises will breatly affected - the Hermann's tortoise (Testudo
hermanni) and the Mediterranean Spur Thigh Tort¢isstudo graeca). Tortoises inhabit the
whole area of the project site.

Nature Protection Status

Species Annex 2 to the | Annex 3 to the Directive
Biodiversity Act | Biodiversity Act 92/43
Hermann's tortoise (Testudo hermanni) + + +
Iberian tortoise (Testudo graeca) + + +
European pond tortoise (Emys orbicularis). + + +
Caspian terrapin (Mauremys caspica) + + +
Kotchy's gecko (Cyrtodactylus kotschyi) - + -
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Species Annex 2 to the| Annex 3 to the Directive
Biodiversity Act | Biodiversity Act 92/43
Green lizard (Lacerta viridis) - - +

Walll lizard (Podarcis muralis) - - -

Macedonian lizard (Podarcis erhardii) - - -

Grass snake (Natrix natrix) - - -

Dice snake (Natrix tesselata) - - -

Slow worm (Anguis fragilis) - + -
European blind snake (Typhlops vermicular|s) - + -
Aesculapian snake (Elaphe longissima) - + -
Dione’s snake (Elaphe quatorlineata + + +
sauromates)

Green whip snake (Coluber jugularis). -

Light-green whip snake (Coluber najadum) -

++| T
1

Smooth snake (Coronella austriaca) -

Western sand viper (Vipera ammodytes) - - -

Birds (Aves)

The bird fauna of the Eastern Rhodopes includesspégies, of which 171 nesting, 82
wintering, 154 migrating, and 15 appearing durihgit roaming. One characteristic feature is
the high diversity of diurnal raptors (FalconiforsheThe diversity of southern species is another
characteristic feature.

Of the species identified in the region, 11 argetisn the IUCN World Red List, 12 are
endangered, 46 are vulnerable, 13 are rare ante3pacies decreasing in Europe.

6 sites have been defined as particularly impoffamthe protection of the ornithofauna:

- Studen Kladenets Reservoir
Byala River valley
Krumovitsa River valley
Madzharovo

- Gorata ridge Harvanliiska River valley

The Krumovitsa River valley was designated in 1%/ an important bird area by
BirdLife International and was given protected astdus under Natura 2000.

According to data published by the Bulgarian Sgcfet Protection of Birds, there are
136 bird species identified in the Krumovitsa Riaeea, 31 of which are listed in the Bulgaria's
Red Data Book. Of all bird species, 64 speciesoarféuropean conservation concern (SPEC),
two species are classified as SPEC 1 or Europeaciespof global conservation concern, 18
species are classified as SPEC 2 and 44 are atalsag SPEC 3. The site is globally significant
as being representative of the Mediterranean biitte 7 biome-limited species occurring here
of a total of 9 established in Bulgaria: black-eaveheateater@enanthe hispanigaolive-tree
warbler Hippolais olivetoruny, sub-Alpine warblerQylvia cantillan}, Sardinian warblerSylvia
melanocephalg rock nuthatchitta neumay@r masked shrikeL@nius nubicuy black-headed
bunting Emberiza melanocephglaThe black vulture Aegypius monachysand the lesser
kestrel Falco naumanr)iare species that are threatened with global exin. Suitable habitats
for 46 species listed in Annex 2 of the Biodiversitct with 28 species listed in Annex | of
Directive 79/409 are identified in the protectedaarKrumovgrad is one of the most important
areas in Bulgaria and in Europe for the black st@ikonia nigrg, the booted eagl@lieraaetus
pennatuy and the Egyptian vulturégophron percnopteriiswhich nest there.

From the ecological perspective, the nesting kawhé of the region may be divided into
the following habitat complexes:

» Xerophyte vegetation in the oak-hornbeam belt;

» provincial area complex;

» anthropogenic complex.
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The project area is the home of representativedl sfx ecological groups of birds - tree-
brush, terrestrial-arboreal, terrestrial, aquatmarian, hunting in or from the air. The number of
petrophyllous species (those that inhabit rocky stody areas) is significant. The same applies
to the species typical of forest and brush habéatsthe species bound to water impoundments.

Regarding the relation of species to tree vegetatind to its spatial formations in this
part of Bulgaria, there are species both relatdaybtly related to the tree vegetation and species
related to it in varying degrees including typitalest species and inhabitants of vast and dense
forests. Since forest-type plant communities occomst of the area of the municipality, the
number of forest species, or those, linked to tovegetation, is significantly larger that those
that are not or are lightly related to tree vegetat

With regard to their presence in the area, botimpaent and nesting migratory species
occur, as well as passing and wintering species.

The dominant species in the open land areas wdtiesed tree vegetation are the red-
backed shrike Emberiza calandra and the bunting L@anius collurig, and the species
dominating the forest habitats including the Adg& &ill are the chaffinchAfingilla coelebs,
great tit Parus majoj, crested tit Parus cristatuy coal tit Parus ate), blue tit Parus
caeruleuy, oriole (Oriolus oriolug, mountain chaffinch Hringilla coeleb3, goldfinch
(Carduelis cardueliy siskin Carduelis spinuys cirl bunting Emberiza cirluy, jay Garrulus
glandariug, mistle thrush Turdus viscivorus dipper {Turdus merul robin Erithacus
rubeculg, turtle dove ®$treptopelia turtuy, green woodpecker P{cus viridig, Syrian
woodpecker Dendrocopos syriac)s lesser spotted woodpeckeDgnhdrocopos medils
goshawk Accipiter gentili3. The most frequently occurring scrub communitiahbitants (in
dense groups of patches of low tree vegetatiorestend brush) are the chaffindfrifgilla
coeleb3, oriole Eriolus oriolug, blackbird Turdus merul red-backed shrikeLénius
collurio), cirl bunting Emberiza cirlu¥ and, in some locations, rock buntirgnfberiza cij,
turtle dove Gtreptopelia turtuy, and rarely other species. The dominant speniése rocky and
cliff areas is the wheateaDénanthe oenantheThe house sparroWwP@sser domesticignd the
house martin@elichon urbicg are best established and with numerous indivairathe town
of Krumovgrad and the nearby villages, where largmbers of swallows (Hirundo rustica) are
also typical. The following species were identifiadhe project site area:

Species Nature Protection Status
BDA | RDB | Bern| Bonn | SPEC| ETS DIR| CITES
Latin name Bulgarian name 79/409
Falconiformes
Accipiter gentilis roinsM Actpeb + Thr 11 I S 11
Buteo buteo OOMKHOBEH MULIENIOB + I I S Il Il
Pernis apivorus ocosL + Thr | II I 4 S I 1l
Galliformes
Perdix perdix | spebuna - I 3 \Y
Columbiformes
Streptopelia turtur | ryprymuna - I 3 D I
Cuculiformes
Cuculus canorus | kykyBuua + il S
Strigiformes
Otus scops | ayxba + Il 2 D Il Il
Apodiformes
Apus apus | yepeH Obp30JeT + 11 S
Coraciiformes
Merops apiaster | muenosn + II 11 3 D Il
Piciformes
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Species Nature Protection Status
BDA | RDB | Bern| Bonn | SPEC| ETS DIR| CITES

# Latin name Bulgarian name 79/409

10 | Dryocopus martius YepeH KbJBay + R 11 S
CHUPHUHNCKH ITbCTHP

11| Dendrocopos syriacus | kbiBau + R 11 S

12 | Dendrocopos major TOJISIM ITCTBP KbjBay | + 11 S
CpeleH ObCTHP +

13 | Dendrocopos medius KbJIBAY 11 S

14 | Picus canus CHB KbJIBAY + 11 3 D I

15| Picus viridis 3eJIeH KbJIBay + Il 2 D

Passeriformes

16 | Alauda arvensis T0JICKA YydYIIHTa + I 3 \Y

17| Lullula arborea ropcka 4ydyaura + 11 2 \Y; [
n1e0eNIoOKIIIOHA + Il 3

18| Melanocorypha calandra | ay4ynura (D) I

19 | Galerida cristata KadyJiaTa qyqyJIura + il 3 D

20| Hirundo rustica CeJICKA JIICTOBUIIA + II 3 D

21| Delichon urbica rpajcKa JIECTOBMIIA + I S

22| Luscinia megarhynchos | roxen ciaBeit + Il Il 4 (S)

23| Oenanthe oenanthe CHBO KaMeHapue + 11 11 S

24| Turdus merula KOC + 111 11 4 S

25| Turdus philomelos HOEH JIPo31 + 111 11 4 S

26 | Turdus viscivorus MMEJIOB JIPO3/1 + il 11 4 S

27 | Erithacus rubecula 4epPBEHOTPBIKA + 11 11 4 S
YEPHOTJIABO + II I 4

28 | Sylvia atricapilla KOIpUBapue S
TOJISIMO OEJOTYIIO + II 11 4

29| Sylvia communis KOIpHBapue S
MaJIKO Oesorymo + II II

30| Sylvia curruca KOIpHBapue S

31| Phylloscopus collybita | enos nesery + II I (S)

32 | Muscicapa striata CHBA MyXOJIOBKA + Il 11 3 D

33| Parus major TOJISIM CHHHUTEP + Il S

34 | Parus cristatus KadyJaT CHHHTEP + Il 4 S

35| Parus ater 60poB cHHUTED + II 4

36 | Parus caeruleus CHH CHHUIEp + Il 4 S

38 | Sturnus vulgaris OOMKHOBEH CKODEI] - S

39 | Oriolus oriolus aByura + II S

40| Carduelis spinus €JIII0BA CKATHs + II 4 S

41 | Garrulus glandarius coliKa - (S)

42 | Pica pica CBpaka - S

43| Corvus corone cornix CHBa BpaHa - S

44| Corvus corax rapBaH + (S)

45| Fringilla coelebs YHHKA + [l 4 S

46 | Carduelis carduelis IIUTTIEN + II (S)

47 | Miliaria calandra CHBA OBEcapKa + 111 4 (S)

48 | Emberiza cirlus 3eJIeHOryIla oBecapka | + 11 4 (S)

49| Emberiza hortulana rpajJiiHCKa OBECapKa + 1 2 (V) I

50 | Laniuscollurio T10JICKa OBECcapKa + 111 2 (V) I
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The following species listed in Appendixto Directive 79/409/EC (Appendix 2 to the
BDA) are identified:

Short-toed Eagle/Circaetus galicus The species was found to nest at the projeet sit
during the 2005-2006 monitoring. The SE hillsideAofa Tepe was the nesting territory of one
pair in 2005. However, that species was not obsetvenest there in 2006. The SW hillside of
Ada Tepe is a suitable nesting habitat despitdabiethat the species did not nest there back in
2006, 2007 and 2008, and the open areas are tii@deground of that species. The project does
not consider construction of stockpiles on the Iseut hillside of Ada Tepe, which would
otherwise destroy the nesting habitat of the sgecie

Black Kite /Milvus migrans. The species was not identified in the projeetaturing the
2005-2006 monitoring campaign; however, a black kidividual was observed flying high
above the eastern hillside of Ada Tepe during fielidervations in 2008. The project is not
expected to have a direct negative impact on fhaties due to the small number and sporadic
occurrence of black kites in the area where golamgi will take place.

European Roller /Coracias garrulus It was found nesting in the project area. As the
only nesting pair found in the project site areausside the project infrastructure footprint, the
expected impact on that species is negligible.

European Nightjar /Caprimulgus europaeuslt was found nesting in the project area.
One nest was found on the eastern hillside of AdpeTduring the 2005-2006 monitoring
campaign. It was not observed during the field istich 2008. Considering the small number of
individuals occurring in the project area, the pobvjdevelopment is expected to have a minimal
negative impact on that species.

Barred Warbler /Sylvia nisoria/. It inhabits shrub and brush coumities, scattered
groups of trees with many shrubs in open areaggaaming lands around the Ada Tepe hill. No
significant impact on that species is expected.

Red-backed Shrike /Lanius collurid. It inhabits shrub and brush communities and
scattered groups of trees with many shrubs in @veas around the Ada Tepe hill and in the
Krumovitsa valley. No significant impact on thaesfes is expected.

Mammals (Mammalia)

The mammals are the second most abundant claks58itspecies, which represent
50,88% of all mammal species in Bulgaria (114 sgciSimilar to reptiles, mammals also have
a group of species that live their lives above ander the ground, and two species, the common
mole (Talpa europaepand the lesser mole rdignnospalax leucodgrthat practically live their
entire life underground. The Bats are represenyeth® largest number of species (19 in total),
followed by Rodents (18 species), Predators (1tispg Cloven-footed (5 species), Insectivores
(4 species) and Lagomorpha (1 species). The megquéntly registered insectivorous animal
was the common mole (Talpa europaea). The mostdaibimodents were the common shrew
(Microtus arvalig, especially in open areas, the forest miSglfaemus sp.and the squirrel
(Sciurus vulgariy in the forests, and the forest dormouBeypmys nitedulp at some other
locations.

No constant wildlife migration corridors that che affected by the project have been
established in the region.

The field investigations identified the followingecies:

Family: HedgehodErinaceidae)

»HedgehodErinaceus concolor)

Family: Moles (Talpidag

»European common molédlpa europaen

Family: Mice (Muridae)

»Yellow-necked field mouse&flvaemus flavicoll)s

»Common field mouseSflvaemus sylvaenjus

DANGO PROJECT CONSULT EOOD 122



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

Family: Dormice Myoxidag
»Forest dormouséfyomys niteduli
Family: Voles (Arvicolidae)
»Common vole (Microtus arvalis)
»European pine vole (Microtus subterraneus)
Family: Otters (Mustelidae)
»Badger (Meles meles)

»Weasel (Mustela nivalis)

»Beech marten (Martes foina)
Family: Hares (Leporiae)
»European hare (Lepus capensis)
Family: Squirrels (Sciuriddae)
»Red squirrel (Sciurus vulgaris)
Family: »Canids (Canidae)
»Jackal (Canis aureus)

Family: Boars (Suridae)

»Wild boar (Sus scrofa)

Nature Protection Status

Species Annex 2 to the Annex 3 to the Directive
Biodiversity Act Biodiversity Act 92/43
Hedgehog (Erinaceus concolor) - + -
Weasel (Mustela nivalis) - + -

Protected species in the the East Rhodopes Rrdtécea include:

Otter (Lutra lutra) - not identified but there are traces of its exiséenc

Marbled polecat (Vormela peregusnarhis species was not identified and there are no
records or evidence of its presence.

Mouse-tailed dormouse(Myomimus roachi)No habitats that may be suitable or typical
of the mouse-tailed dormouse were found in the eotojarea. There are no records or
observations of live or dead individuals.

European ground squirrel (Spermophilus citellus): No presence of that sggebias been
detected in the project area or in proximity to it.

Wolf (Canis lupusL.) The Ada Tepe area is not a very suitable laldr the species.
Austrian pine monocultures have low productivitierand do not provide the required variety of
plant species to ensure sufficient feeding baséhforvolf's potential pray.

Brown bear (Ursus arctos L). The Ada Tepe area does not provide sufficieatiing
base for the bear and could only be used as a ramypshelter as bears go from place to place.
No traces of brown bear life have been identifiad thete have been no eye witness reports of
any bear presence over the last ten years.

Bats (Chiroptera)

Five bat species listed in Annédk of Directive 92/43EC have been identified in the
project area.

Greater horse-shoe bat (Rhinolophus ferrumequinArsjnall group of approximately 8-
10 individuals was seen to inhabit the ancient @ilaramine working consisting of short adits.
The field observations and studies using recordilig@sound equipment have shown that this
species has a significantly broader feeding arethinwithe project area, and most likely
individuals from neighbouring areas and colonigsifi and out. Hunting individuals of the
species have been registered regularly above thm#iritsa River near the culvert downstream
of Skalak Village. Since this species also feedsvabopen grass spaces, brush and rock
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formations in the Ada tepe area, then the areamdetd for the construction of a soil stockpile,
IMWEF, roads and facilities are an integral partteffeeding habitat. The small summer colony
identified in the Thracian mine uses the entirenopi footprint as a feeding area. The mine
development will irreversibly destroy the daily BBeof the colony and it is most likely that the
animals will not die but will simply be driven awayhe area used by the colony as its feeding
habitat — the footprint of the open pit, the abowventioned stockpiles and facilities — will be
reduced significantly.

» Large mouse-eared baflyotis myoti} and lesser mouse-eared Wy ¢tis blythi). The
specifics of the field observation method used tect®n of echo-location ultrasounds — and the
extremely low occurrence of both species in thggotoarea means that it is impossible to
distinguish between the two species. Both specedisaed in AnneXl to Directive 92/43EC.
Their biology is very similar and they frequentlgrin mixed colonies. For this reason, the
analysis of the impact of the project on these species will not be different. No day-time
shelters of the two species have been identifigderproject area and their presence is simply to
meet their feeding needs. The brush, the open synadis-covered spaces and the waters of
Krumovitsa provide good feeding conditions with atance of insects, but the distance from
their potential day shelters explains the rare oecwce of the species in the investigated area.

« Schreiber's batMiniopterus schreibers)i Individuals of this species have been
observed at the Ada Tepe foothills, near the ogaErtes and above the water surface of the
Krumovitsa River near the village of Skalak. Itnmst likely that this species has no day-time
shelters in the project area and uses the opersaa flies above water to hunt and feed. Its
presence is extremely rare and the areas mentaoaee are part of its feeding habitat. Since
this species uses mainly underground karst hollpacas as day-time shelters and frequently
lives together with the large and lesser mousedelats (Myotis myotis and Myotis blythi), we
believe that the project implementation will hawaikar and, in most cases, identical effect on
this species.

» Geoffroy’s bat (Myotis emarginatus). So far, tkjgecies has been observed once in
immediate proximity to the project area: in therab@ned Ada Tepe hut. A numerous migrating
colony was observed in this abandoned buildingnduprevious studies (Petrov, B. personal
communication). Several subsequent visits did rootfion the presence of this species. No
echolocation ultrasounds from the species werestexgid during the investigation. Perhaps the
Ada tepe area and the Krumovitsa River togetheh wig tributaries are a part of a local
migration corridor. From this perspective the claimgflow regime of the Kaldzhikdere, which
iIs a local migration corridor for bats, and its t@drconversion into a tailings management
facility (under Option 2) will affect the Geoffrey’ bat species in the Eastern Rhodopes.
Considering the incidental occurrence of this spethere, we assess the severity of this impact
as insignificant and also incidental. In this reljave recommend Option 1 — construction of an
IMWEF, which will not be sited in Kaldzhikdere.

Presently, i.e. prior to the implementation of phieject, we believe that the numbers and
diversity of bats correspond to the natural charstics, namely: diversity of microhabitats and
feeding areas.

In our opinion, the lack of suitable day-time skedtin the area, i.e. the coniferous
vegetation dominates the area, rock formationpeaetically unavailable, etc., is the main factor
for the low diversity of local bat species withimet project footprint. The project area, whose
total footprint is 81 ha., is the feeding area péaes that mainly inhabit other parts of the
Eastern Rhodopes Protected Site.

In addition to the species mentioned above, sirrdtiat species not listed in Annex Il to
Directive 92/43/EEC were identified: serotirtepfesicus serotinjgscommon noctuleNyctalus
noctulg, Daubenton’s batMyotis daubentonjj common pipistrele Ripistrellus pygmaeys
Savi’s pipistrelle Hypsugo savjiand long-eared baPlecotus sp).
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The conservation value of the observed bat spdigésd in Annex Il to Directive
92/43/EEC is presented in the table below.

Conservation Value of the Bats Identified in the Poject Area

Identified species IUCN| EUROBATS DIR| BONN | BERN | BDA RDB
92/43

Family Horseshoe Bats

(Rhinolophidae)

Greater horseshoe bat LR/nt + I, v + Il 2.3 -

Rhinolophus ferrumequinum

Family Vespertilionid bats
(Vespertilionidae)

Lesser mouse-eared bat -

Myotis blythii i + I, vV + I 2.3
Large_mouse_-eared bat LR/nt + I v + I 23 -
(Myotis myotis)

Geoffroy’'s bat (Myotis VU + I, IV | Annex I 2,3 + cat.
emarginatus). 11 "rare”
Schreiber's bat LR/nt ¥ v |+ | 23 ]

(Miniopterus schreibersii)

List of abbreviations in the table:

IUCN: the IUCN 2000 Red List of Threatened Species

EUROBATS: the Agreement on the Conservation of Raijmns of European Bats

DIR 92/43: Council Directive 92/43 on the Conseimatof Natural Habitats of Wild Fauna and Flora (& I,
Annex V)

BONN: the Convention on the Conservation of Migrat8pecies of Wild Animals (also known as CMS omnBo
Convention)

BERN: the Convention on the Conservation of Europ&@dlife and Natural Habitats (also known as Bern
Convention) (Annex 1)

BDA: the Biodiversity Act (Bulgaria)

RDB: The Red Data Book of Bulgaria (1985)

Species of Conservation Value

Five of the vertebrate species identified at Adaelencluding the regeneration period,
are listed in Appendix 2 to the BDA. These inclddamphibian, 2 reptile and 2 bird species:

- European tree frog (Hyla arborga)

- Iberian tortoise (Testudo graeca)

Herman's tortoise (Testudo hermanni)

- Syrian woodpecker (Dendrocopos syriagus)

- Middle spotted woodpecker (Dendrocopos medius)

Two vertebrate species of the birds family (Avek}hmse identified in the open areas
with scattered tree vegetation (also during theating periods) are listed in Annex 2 to the
BDA:

- Syrian woodpecker (Dendrocopos syriagus)

- Red-backed shrike (Lanius collurio).

It is evident that the areas that will potentiddky affected by the project are inhabited by
a total of 5 species listed in Annex Il to the BBAa rather small number. Furthermore, two of
the bird species — the Syrian woodpecker and tiidoaeked shrike — are rather frequent in this
region and in Bulgaria. The Syrian spotted woodpedccurs more than frequently in the low
lands in Bulgaria and at the same time is the rabshdant woodpecker species (family Picidae)
in the towns and villages in Bulgaria (Yankov, 1p&&cluding the Krumovgrad municipality.
The other species - the red-backed shrike - is lamdant nesting species occurring most
frequently in open areas with scattered tree véigatand in thinned forests at elevations from
sea level to above 1,000 m, and, in some casemgdilre nesting period, at 1,300-1,400 and
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even higher than 1,500 m, and even above the uppest line after the end of the mating
period, including above 2,000 m, and, thereforepisat risk of becoming extinct.

The European tree frog and the tortoises are atspéntly observed in various parts of
Bulgaria including the Krumovgrad municipality aisl neighbouring municipalities.

So, only one of those five species is really rawe riot at risk of becoming extinct in
Bulgaria, and that is the middle spotted woodpeckbis species nests in forest habitats, which
are sufficient in this municipality, and also, aatiag to the project design, a small part of Ada
Tepe will be affected, which will have a rather dnf@egligible) effect on the typical habitats of
this species in the area. Also, the disturbed anethde rehabilitated after the mining ceases.
The biological rehabilitation will include afforedion, i.e. after a period following the
completion of the rehabilitation activities, theesiof the area occupied by forest habitats will
increase and will have a favourable effect on #pgcies since it belongs to the group of
typically forest species.

5.3. Protected Sites. Sensitive Zones. Elements thfe National Environmental
Network

The project area does not affect nor is in closipmity to protected sites within the
meaning of the Protected Areas Act.

The following protected sites are located withie tkrumovgrad Municipality (Figure
IV.5.3-1): 1 reservation — Vulchi dol (13-14 km roaf Krumovgrad), 8 natural landmarks, of
which 4 waterfalls (Vodopada natural landmark -6 Rorth of Krumovgrad, Dushan natural
landmark — 8 km north of Krumovgrad, Bureshe ndtlaadmark — 12 km northeast of
Krumovgrad, Mandrata natural landmark — 6 km nasthef Krumovgrad), Dzhelovo natural
landmark — 6 km east of Krumovgrad, Pesheri nataralmark in Mosta area — 14 km northeast
of Krumovgrad, sage habitat (natural landmark) -sé&elere river — 6 km northwest of
Krumovgrad and 3 protected sites — Momina skalategted site — 20 km northeast of
Krumovgrad, Oreshari protected site — 14 km noghed Krumovgrad and Ribino protected
site— 12 km southwest of Krumovgrad. There are $§ &emithological territories (KOT):
Krumovitsa KOT — 3 to 5 km north of Krumovgrad, & kladenets KOT — 14 km north of
Krumovgrad and Byala reka KOT — 20 km southeastramovgrad.

Reservations

Vulchi Dol reservation — It is located on the lands of Studen Kladenetade and
Boynik Village and protects typical East Rhodopeatural ecosystems and interesting rock
complexes; it is the habitat of the griffin vultu(€yps fulvus) and other birds at risk of
becoming extinct. Its area is 774.7 hectares.

Natural Landmarks

Vodopada— a waterfall on the Dushandere River with a he@jt&5 m. It is located near
Dzhanka Village and has an area of 0.2 hectares.

Dushan— a waterfall on the Dushandere River with a he@fi20 m. It is located near
Krassino Village and has an area of 0.1 hectares.

Bureshte— a waterfall on the Dushandere River with a heajhtO m. It is located near
Padalo Village and has an area of 0.2 hectares.

Mandrata - a waterfall on the Tashbunar River with a heigh8 m. It is located near
Chal Village and has an area of 0.2 hectares.

Dzhelovo -a natural habitat of Turkish Hazel (Corylus colyroa the lands of Perunika
Village with an area of 4.9 hectares.

Peshteri (Caves) a complex of 6 caves on the lands of Oreshari §@levith an area of
0.1 hectares.

DANGO PROJECT CONSULT EOOD 126



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

Sage Habitat on the Kesedere Riverit protects a habitat of sage (Salvia officinabg)
the lands of Dolna Kula Village an has an area béé&tares.

Sage habitat in the Daima area # protects a habitat of sage (Salvia officinabg) the
lands of Krumovgrad an has an area of 15 hectares.

Protected Sites

Momina Skala - it protects habitats and populations of animal plaght species that are
at risk of becoming extinct on the lands of Bryagiswillage with an area of 782 hectares. Part
of the site is on the lands of Madjarovo Municipali

Oreshari - it preserves habitats and populations of proteptadt and animal species. It
is located on the lands of Oreshari Village anddraarea of 55 hectares.

Ribino - it protects populations of animal and plant spethat are under protection or at
risk of becoming extinct, including some bat specis well as karst landscape, rock massifs
and caves. It is located on the lands of Ribino &adhovila villages and has an area of 66.3
hectares.

Sensitive Zones. Key Ornithological Territories (RQ

Krumovitsa KOT - it includes valleys in the mid-stream portion oé tkrumovitsa and
its tributary the Dyushundere River and the adjaéast Rhodopean ridges. The ornithological
resources of Krumovitsa KOT include about 140 Ispécies, of which nearly 20% are listed in
the Red Data Book of Bulgaria. Over half of thene apecies of European conservation
concern. The territory has a world importance aspaesentative biome of the Mediterranean
zone.

Studen Kladenets KOT - the territory is part of the CORINE site known &lse Valley
of the Arda River' and comprises the Studen KlatseReservoir and the adjacent hills including
the Vulchi Dol Reservation. The ornithological resmes this KOT include about 200 bird
species, nearly half of which are species of Eemopconservation concern. The territory has a
world importance as a representative biome of tleeiddrranean zone.

Byala Reka KOT - It is a CORINE site and includes the watershedhefByala Reka
River in the southeasternmost part of the East Bpesl The ornithological resources of this site
include over 150 bird species, 20% of which aredisn the Red Data Book of Bulgaria. Over
90 of them are species of European conservationern. The territory has a world importance
as a representative biome of the Mediterranean. zone

Venerable and remarkable trees are also subjgrbtection under the Biodiversity Act.
The area under consideration hosts a 200-yearotdcian oak Quercus thracicaindividual,
which grows between Surnak and Kandilka villagesual® km southwest of Krumovgrad. Its
health status is deteriorating. The protectionexferable trees against destruction or damage is a
requirement under the law.
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According to the provisions of art. 8 par. 1 of BBBA, the entire project area lies
within the footprint of Natura 2000 protected skieown asBG 0001032Rhodopes East
under Council Directive 92/43 on the ConservatidrNatural Habitats of Wild Fauna and
Flora. BG 0002012 Krumovitsa, which is a protected site under Colurgirective
79/409EEC on the Conservation of Wild Birds, is in close xpmoity to the project area.
Both protected sites were established with Govemibecree 122/02.03.2007.

« BG 0001032 Rhodopes East

The objectives of protection set for the area ind&

» Conservation of natural habitats and habitatgpeties and their populations subject
to protection in the protected area.

» Conservation of the original condition of natuhabitats and habitats of species
subject to protection in the protected area, indgdhe species composition, representative
species and environmental conditions typical ogébabitats.

» Whenever required, restoration of the area amdralacondition of priority natural
habitats and habitats of species, as well as poputaof species subject to protection in the
protected area.

Total area under protection — 2,173,529.50 ha.

The protected area covers the larger part of thee Raodopes. The Gorata Ridge
occupies the northeastern part (704 masl) andsiahaoak tree cover. The valley of the Arda
River and the downstream portion of the Krumovitsar lie to the south of the ridge and
feature interesting rock and grass habitats. Thehsastern part of the zone is occupied by
the river valleys of Byala Reka and Luda Reka, #ral high ridges of Gyumyurdzhinski
Snejnik (1,463 masl) and Muglenik (1,266 masl) duate the border with Greece. Old beech
forest habitats are typical there. The zone presehabitats unaffected by human activities -
types 91EO, 92 CO and 92A0. The zone is one of few places in Bulgaria wheabitat
types 9IMO, 91 AA and 91 ® are preserved. It is also one of the four zonasithhome to
habitat type 9270.

Subject of Protection
Habitat Types under Annex | to Directive 92/43EEC

Code Habitat Type Cover, %

3260 Water courses of plain to montane levels with thauculion 0.5
fluitantis and Callitricho-Batrachion vegetation

5130 Juniperus communis formations on heaths or caloargass 0.1
lands

6110* | Rupicolous calcareous or basophilic grasslandseolysso- 0.01
Sedion albi

6210* | Semi-natural dry grasslands and scrubland facieatmareous | 2
substrates (Festuco-Brometalia) (*important ordiies)

6220* | Pseudo-steppe with grasses and annuals of the-Thero 3
Brachypodietea Pseudo-steppe with grasses andlaruiuhe
Thero-Brachypodietea;

62A0 Eastern sub-Mediterranean dry grasslands 8
62D0 Oro-Moesian acidophilous grasslands 0.01
6510 Lowland hay meadows 1
6520 Mountain hay meadows 1
8210 Chasmophytic vegetation on calcareous rocky slopes 0.1
8220 Chasmophytic vegetation on siliceous rocky slopes 0.5

DANGO PROJECT CONSULT EOOD 129



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

8230 Siliceous rock with pioneer vegetation of the S&teranthion | 0.6
or of the Sedo albi-Veronicion dillenii

8310 Caves not open to the public 0.01

9110 Luzulo-Fagetum beech forests 0.356

9130 Asperulo-Fagetum beech forests 6

9150 Medio-European limestone beech forests of the Qaptieero- 0.01
Fagion

9170 Galio-Carpinetum oak-hornbeam forests 3

9180 Tilio-Acerion forests of slopes, screes and ravines 0.0107

91AA | Eastern white oak woods 4

91E0 | Alluvial forests with Alnus glutinosa and Fraxinus 0.35
excelsior

91MO0 | Pannonian-Balkanic turkey oak —sessile oak forests 45

9170 Dacian oak & hornbeam forests 0.2

9270 Hellenic beech forests with Abies borisii-regis 0.1

92A0 Salix alba and Populus alba galleries 1

92CO0 Platanus orientalis woods 2

92DO | Southern riparian galleries and thickets (Nerio-&doetea and | 0.023
Securinegion tinctoriae)

9530* | Sub-mediterranean pine forests with endemic blaogsp 0.1

Fish Species under Annex Il to Directive 92/43EEC
Asp (Aspius aspius)

Barbel Barbus cyclolepis)

European bitterlingRhodeus sericeus amarus)
Ray-finned fish $abanejewia aurata)

Amphibian and Reptile Species under Annex Il of [Butive 92/43/EEC
Bombina variegata

Elaphe quatorlineata

European pond tortoise (Emys orbicularis).

Caspian terrapin (Mauremys caspica)

Hermann's tortoise (Testudo hermanni)

Iberian tortoise (Testudo graeca)

Triturus karelinii

Mammal Species under Annex |l to Directive 92/43EEC
Rhinolophus mehelyi

Rhinolophus hipposideros

Greater horse-shoe bat (Rhinolophus ferrumequinum).
Rhinolophus euryale

Rhinolophus blasii

Myotis blythii

Barbastella barbastellus

Miniopterus schreibersi

Myotis capaccinii

Geoffroy’s bat (Myotis emarginatus).

Myotis bechsteinii

Myotis myotis
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Myomimus roachi
Spermophilus citellus
Canis lupus

Ursus arctos

Lutra lutra

Vormela peregusna

Other Significant Plant and Animal Species
European tree frog (Hyla arborea)

Brown toad (Bufo bufo)

Green toad (Bufo viridis)

Rana dalmatita

Pelobates siriacus

Plants
Himantoglossum caprinum

Invertebrates
Austropotamobius torrentium
Unio crassus
Paracaloptenus caloptenoides
Coenagrion ornatum
Dioszeghyana schmidtii
Eriganster catax

Euphydryas aurinia
Callimorpha quadripunctaria
Lycaena dispar

Cerambyx cerdo

Lacanus cervus

Morimus funereus

Rosalia alpina

Probaticus subrugosus

The East Rhodopes Protected Areacorresponds with three sites under the
CORINE Biotopes. The Valley of Arda — FO00005200, Byala Reka — FI®EDO and
Veykata — F000-13800. The project area does ndudecareas within the footprint of
CORINE biotopes.

* BG 0001032 Krumovitsa

It includes valleys in the mid-stream portion oé tirumovitsa and its tributary the
Dyushundere River and the adjacent East Rhodopegest Its total area is 11,196.420 ha.

The area includes valleys in the midstream seabioKrumovitsa River and its its
tributary the Dyushundere River with the adjacedges of the Easter Rhodopes. The area
includes the portion of the Krumovitsa between @okKula Village and the estuary of
Dyushundere and reaches the lands of Chal Villagked southeast. The width of Krumovitsa
river valley in this area is from 300 to 1,000 mdaa considerable part of it at certain
locations is occupied by the sandy riverbed. Therrbanks are forested with river wood
vegetation mainly represented by poplars (Popubys)swillows (Salix spp.), black alders
(Alnus glutinosa), etc. There is abundant shrupetegion, mainly brambles (Rubus spp.),
dog rose (Rosa canina), etc. Shrubs are frequantay places in the riverbed itself mainly
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represented by saltcedalafnarix spp.), as well as grass vegetation. Cerparis of
Krumovitsa banks are steep and rocky. The wideleyadections include arable land. The
valley of Dyushundere is mostly narrow and deepllyinto volcanic rock with many steep
rocks reaching to its bed, waterfalls and smallesavhe wood vegetation on its banks is
scattered and mostly dominated by shrub specieth Beers demonstrate large seasonal
variation — from very high in February — March timast completely dry in July-August
(except for separate pools). A considerable parthefarea is occupied by low mountain
ridges and slopes. Most of their surface is defecedut the southeasternmost parts are
covered with old deciduous forests consisting oh¢arian oak (Quercus frainetto), sessile
oak (Quercus dalechampii) with Mediterranean festuand occasional oriental hornbeam
(Carpinus orientalis), as well as secondary ferssbstituting the old woods cut down over
tha past few decades. The slopes and crests ofvallilys comprise various rocks and rock
complexes, and a considerable portion of their dseaccupied by shrub formations
dominated by prickly juniper (Juniperus oxycedruy,. Also, there are frequent high rocky
sections covered by grass vegetation.

There are 136 bird species identified in the KruitsavRiver area, 31 of which are
listed in the Bulgaria's Red Data Book (1985). &4tlmem are species of European
conservation concern (SPEC) (BirdLife Internatior004). Two species are classified as
SPEC 1 or European species of global conservaimeern, 18 species are classified as
SPEC 2 or unfavorable conservation status in Eyrape the remaining 44 species are
classified as SPEC 3. The territory has a worldartgnce as a representative area of the
Mediterranean biome. The following 7 biome-limitegecies out of the total 9 typical
Mediterranean biome species identified in Bulgasi@ typical representatives of the
ornitofauna in the protected area: black-eared teaea(Oenanthe hispanica), olive-tree
warbler (Hippolais olivetorum), subalpine warble®ylvia cantillans), Sardinian warbler
(Sylvia melanocephala), sitta neumayer (Sitta ngi@mamasked shrike (Lanius nubicus) and
black-headed bunting (Emberizia melanocephala)e [t/ them inhabit biotopes that are
similar to those typically developed on ridges amne likely to occur in the project area: the
black-eared wheatear, the black-eared wheateaBat#nian warbler, the masked shrike and
the black-headed bunting.

The Krumovitsa site is one of few places in Bulgathat is the home of two
endangered species: the cinereous vulture (Aegypargchus) and the lesser kestrel (Falco
naumanni). Also, for the black stork (Cionia nigriije booted eagle (Hieraaetus pennatus)
and the Egyptian vulture (Neophron percnoptert®) site is one of the most important places
in the country with EU importance as they nesteher

Krumovitsa provides suitable habitats for 46 bipga@es listed in Appendix 2 to the
Biodiversity Act, which require special environmanprotection measures. Twenty-eight of
those species are also listed in Annex | to Coubiiéctive 79/409. More than half of them
have significant nesting populations in the arelsoAfor the black stork (Cionia nigra), the
booted eagle (Hieraaetus pennatus), Egyptian \au(fNeophron percnopterus) and the olive-
tree warbler, the site is one of the most imporpdates in the country with EU importance as
they nest there.

In 1997 the territory was declared a key ornithadaterritory (KOT) by BirdLife
International. About 10% of the territory of Krumtsa overlaps a CORINE site: the Valley
of the Arda River, which was declared in 1998 daeitté European importance for the
conservation of rare and threatened habitats, pkmd animals, including birds.
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6. Physical factors

6.1. Noise Characterisation of the Project Area

The project proposal considers mining and procgssirgold ores from the Ada Tepe
prospect of the Khan Krum Deposit, which is locaedut 3 km southwest of Krumovgrad.

The project site area and adjacent lands are fdwest lands, for which no noise
standards are established. Currently, no noisecesuexist on the hill and the noise
background is the natural environmental noise. grogect operational sites are located on the
hill top. Settlements are located at differentahses from them - Chobanka 1, Chobanka 2,
Kupel, Sinap, Belagush, Pobeda, Soika and Vurhughisalid two-storey building - a tourist
lodge - is located at about 150 m northeast of fthere open pit. The lodge has been
abandoned since 2000 and is no longer used foeaton. A one-storey building owned by
Krumovgrad Municipality is located near the loddeecontinues to be used together with
several bungalows by one of the Krumovgrad schools.

7. Landscape

7.1. Brief Characterisation of the Main Landscape Eatures of the Project Area

According to Bulgaria’s regional landscape zonthg, project site is in:

- The South Bulgarian mountainous-valley landscage;

- The Eastern Rhodopes landscape sub-area;

- The Dzhebel-Maglenitsa landscape area.

The Eastern Rhodopes sub-area is formed by theymiy development of the terrain
during the Neogene and Pleistocene, and is a catndamnof rolling and low-mountainous
topography. It consists of two broad fold strucsurethe Eastern Rhodopes megaanticline and
the Eastern Rhodopes syncline. In morphohydrogecaperms, the landscape patterns
combine rolling and low-mountainous topography. Tlhedscapes are formed by the
polycyclic development of the terrain during theolgene and Pleistocene.

The formation of the Dzhebel-Maglenitsa landscapeaawas dictated by the
nonuniform stability of the bedrock on one hand dydthe significant instability of the
Tertiary sediments, which had a differentiated @ffen the landscape formation in the
Krumovgrad Municipality. The horizontal and verlidandscape features are not uniform
across the landscape types and their resourcetjabtevhich are grouped in two typological
landscape groups according to Bulgaria’s horizorgtlcture of landscapes, namely:
3.9.20.46 and 3.9.20.47.

According to the Landscape Classification SysterBulfyaria, the site belongs to the
following landscape hierarchical structure:

Class- Mountain landscapes.

Type - Landscapes of the sub-Mediterranean low-mouaoterorests.

Sub-type- Landscapes of the low-mountainous xerophytidakfosests.

Group - Landscapes of the low-mountainous xerophytidabu®rests over
sedimentary rocks with relatively limited agriculiluse.

Being the largest taxonomic unit to which the entierritory of Krumovgrad
Municipality belongs, the Mountain Landscapes class identified by the
macromorpholithogenic parameters of the EasterndBbes, which is one of the old-fold
mountain ranges in Bulgaria. They reflect the zamal azonal character and the relative ratio
of environmental indicators that determine the ntawnlandscape types. From the geo-
environmental perspective, the landscape classditaf the project site must consider the
anthropogenic impacts.
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The Sub-Mediterranean low-mountainous forest lamoss make up the second
largest taxonomic unit, which includes the entegitory of the Krumovgrad Municipality
and is identified on the basis of typical zonaliemwmental indicators. The quality indicator
for vegetation type, which defines the visual (ex&) appearance of existing landscapes, is
used to identify this landscape taxon.

This landscape sub-type is used as an intermedegn for classification of
landscapes and is based on the differentiatioheofame zonal landscape parameters used for
the landscape types but of different order of miagiei as indicated above.. In this case, the
diagnostic criterion for both the entire Krumovgrddnicipality and the open-pit minesite is
the vegetation sub-type.

The landscape groups by diagnostics include mezamoebthogenic parameters such
as rock substrata type and properties, natureeoyading deposits, plant associations, level of
arability and deforestation.

The landscape type is the smallest taxonomic rartke classification structure. It is
defined on the basis of its morphological featwed vertical (internal) structure.

The following landscape types are identified in Kkramovgrad Municipality:

Forest landscapes the part of the state-controlled forest fund ngmua by the
Krumovgrad State Forestry Board and occupying 108Pcthe project footprint. The
vegetation cover consists of tree species mospyesented by low-growing anthropogenic
forest vegetation as follows:

- Forest low-growing ridge poor xeromorhpic.

- Forest low-growing ridge medium-rich mesomorhpic

- Forest low-growing slope poor xeromorhpic.

- Forest low-growing slope poor mesomorhpic.

- Forest low-growing slope medium-rich mesomorhpic

- Forest low-growing slope rich mesomorhpic.

The deciduous high-growing forest landscapes halatively limited occurrence but
give quality to the forest landscapes.

They are represented by the following sub-types:

- Forest deciduous, high-growing slope poor xentpia.

- Forest deciduous, high-growing slope medium-kiefomorhpic.

The coniferous forest landscapes, which are alsantifropogenic origin and created
as forest crops, have more limited occurrence.

They are represented by the following sub-types:

- Forest coniferous ridge poor xeromorhpic.

- Forest coniferous slope poor xeromorhpic.

- Forest coniferous, slope medium-rich mesomorhpic

The landscape outside forest land is represented by

Meadow landscapes mainly occurring as grasslangdipastures located on municipal
lands:

- Meadow ridge xeromorhpic.

- Meadow slope xeromorhpic.

- Meadow plain mesomorhpic.

The territories occupied by those landscapes ameaxdows, grazing lands and barren
lands occupied by grass ecosystems.

The agricultural landscapes comprise farmland mastéd for agriculture:

Agrarian crop-rotation planar medium-rich mesonpach
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The aquatic landscapes occupy the existing agasggs in the municipality
represented mainly by a river and streams.

Rock landscapes are represented by outcrops omieaserock, which are shaped
mainly by weathering processes.

One of the main anthropogenic impacts the impleatent of the mining project will
have will be on the landscape component.

8. Cultural Heritage - Cultural and Architectural Mnuments within the Project
Area

Characterization and analysis of cultural assets

The study of the cultural heritage was carried imutonnection with the Project
Proposal for Mining and Processing of Auriferouse®©from the Ada Tepe prospect, Khan
Krum deposit, Krumovgrad. It is based entirely be tesults of the archaeological studies
carried out in the period 1989 - 2009.

A Thracian shrine was registered back in 1989 dufield works at the crest of Ada
Tepe (regNe 2510002 on the Archaeological Map of Bulgaria)e ®irine was declared in
1994 an archaeological monument of culture of looglortance (SG, issue # 65/1984.
The shrine was studied through rescue archaeolagiczeys carried out in 2001, 2002, 2005
and 2006, funded by Balkan Mineral and Mining EALhe surveys have found that the
shrine was active for 1,500 years - from the miduflthe Second Millennium to the end of
the First Millennium BC. Various archaeologicalustiures related to religious practices have
been explored and documented - clay mortars, &g, stone structures and pottery clusters.
Probably after the middle of the First Millenniun€Ba solid stone wall was constructed to
enclose an oval area of 161 sg. m. at the topehth. It is 2.20 m wide and 1.5 m of its
height is preserved - it must have been higheringldy its destruction. The wall was
constructed from large stones cemented with mud¢ctwiormed the outer faces, while its
inside was backfilled with soil and rubbles/gravélee shrine was a very active place during
the late Iron Age (V-I century BC ). Ritual actieis were conducted inside the stonewall
structure.

The field excavations uncovered numerous artifactsidered to be of high scientific
and exhibition value and dating back to all theodotogical periods identified at the site.
These artifacts are now stored in the Kardzhaliiéted Historical Museum and the National
Archaeological Museum in Sofia.

The Thracian shrine at Ada Tepe is considered ts important of any of the known
sites in the Eastern Rhodopes because it provitespportunity to re-create the Thracian
religious practices, customs, economic activities eelations.

All the cultural layers across the site were fudlyrveyed during the seven-month
rescue archaeological surveys carried out at AdpeTéhe archaeological structures
discovered there were carefully recorded and dérmied in the course of the survey.
Therefore, the shrine was excluded from the registé cultural monuments by
recommendation of the National Institute for CuduMonuments (NICM), cf. OrdeNe
RD09-184/12.05.2006 issued by the Minister of Queltu

The initial round of rescue excavations found enadeof ancient mining activity at
Ada Tepe. Consequently, archaeological surveysnaddat in the southwestern periphery of
the hill and structures associated with extractibauriferous ores on the western slope began
in 2005. The adit was fully surveyed. (protocoltllé commission appointed by the Director
of the NICM, OrdeiP-84/11.08.2005)

Consequently, a Bulgarian-German archaeologicalmteaonducted a field
investigation of remains from ancient ore miningd ametallurgy in 2008 followed by
excavations in September 2009. Based on the igat&th and excavation results, the site
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was interpreted as an ancient gold mine dating batthe Late Bronze/Early Iron Age (c. 15-
8 century BC).

The traces of mining works found on the surfacerepeesented by cone-shaped heaps
(dumps) sloping down the hillsides. These contarigrained mined waste rock material.
Some of them contained fragmented stone or flialstand ceramic material. Other specific
structures exposed by excavation could be interdreds ore processing areas. These
archaeological structures have the status of imimeveultural assets of national significance
within the meaning of art. 146, par. 3 of the CrdtiHeritage Act (CHA).

In general, it could be summarized that the trademcient mining are found high on
the hill between RL 380-400 m and the hill top (RR4m). According to Letter ref. 92-00-
0549/03.11.2010 from the Ministry of Culture, a gedure has been initiated to verify the
cultural and scientific value of the archaeologstalictures and BMM will be advised in due
course of the administrative actions taken in tagard.

According to the archaeologists engaged in theueesarveys, the remains exposed on
Ada Tepe indicate that currently this is the eatllemown gold minesite in SE Europe.

In order to enable the archaeological surveys taticoe, BMM and NAIM-BAS
concluded a framework agreement on 09.08.2010.Adreement governs the funding and
the progress of the surveys in the future. BMM catsito funding the rescue archaeological
surveys at Ada Tepe, which are due to be complete’l.12.2012. The surveys will continue
according to a schedule prepared by the leadeitsecdrchaeological team. After completion
of each survey stage, the Ministry of Culture \aicept the surveyed area in compliance with
the applicable laws and bylaws. In addition, BMMIwiromote the survey results through
scientific publications, museum and/or open extubg at a location that is accessible to the
local communities. The agreement provides thatptiogect implementation may go parallel
with the archaeological survey and the surveyedsavgll progressively be released to enable
the project to continue.
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V. Description, Analysis and Evaluation of the Potetial Impacts on the
Population and the Environment from the Implementaton of the Investment Project,
the Use of Natural Resources, Emissions of HarmfuBubstances during Normal
Operation and in Emergency Situations, GenerationfoWaste and Nuisance

1. Air

1.1. Air Pollution Sources Associated with the Imm@mentation of the Investment
Project — Construction and Operation

Project Construction - Open Pit

The construction sequence is planned as follow€onrstruction of infrastructure
(local road for access to the national roads, poswply and telecommunications) and
integration with any existing local infrastructurel.and to be cleared of any trees and other
vegetation within the footprint of the the open, pdads, the integrated mine waste facility
and the the concentrate production facility; -l $emoval and disposal to a designated area
where it is to be stored and re-used at the cloghase; - Construction of temporary offices
and storage areas for the construction phase; linmfrary overburden (without any
commercially significant gold level) of Ada Tepefficient to provide the material required
for construction of a platform for the launch oktmining operations; - Construction of a
process plant, offices, service and repair shopahdr buildings; - Construction of a well
which is to provide the required volume of freshtevafor the production process; -
Preparation of ore stockpile. The construction etagil also include construction of site
roads to ensure reliable all-weather access fovyadaty off-road trucks, as follows: Roads
between the open pit and the ROM ore pad and tegriated Mine Waste Facility ("IMWF")
including connections to the a waste rock stockpaded the process plant and the flotation
TMF (under Option 2);

During project construction, the site will generatdy fugitive emissions from the
following operations: - Excavation works; - Earthivorks; - Development of temporary haul
roads situated at the side of the pit and formargps up to the ROM ore pad, the low-grade
ore stockpile and the mine rock disposal facilishose surfaces are graded, cleared and
topped with gravel and crushed rock; - Loading,ldge, unloading and disposal of solid
waste from the construction process; - Construabiosoil and overburden stockpiles, ROM
ore pad and the respective facilities for mine wablsposal; - Construction of a concentrator
plant and a crushing plant. The following equipmeiiit be used to complete the above
activities, which may generate harmful emissionBlat-blade bulldozer; - front loader and
grader; heavy trucks.

The sources of fugitive emissions during prepamatd the pit operational areas
include: - construction works, which will emit dusbm the inert material of various particle
size; and internal combustion engines of the pt@qaipment, which will emit exhaust gases
and soot during the construction phase. Moving hleavy construction and excavation
equipment to the project site will be a one-offreise, which will have a short impact on the
centres of population along the selected accegs.rou

The harmful substances that will be generated byriming operations will include: -
dust emissions of various particle size (includiBlyl,p) from earthworks (manual and
mechanised). Depending on the chemical compositidhe ore and the waste rock that will
be mined, the particulate matter may contain dffiédevels of: SiQ Al.Os; FeOs; K,0;
CaO; MgO;TiO, and MnO. At the same time, the equipment operatitingenerate typical
exhaust gases such as: nitrogen oxides, carbore,ogidfur dioxide, non-methane volatile
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organic compounds (NMVOC), soot, heavy metals, pgaiiic aromatic hydrocarbons (PAH),
persistent organic pollutants (POP), polychloridaigohenyls (PCB), etc.

The main air pollution sources will be: dump truca excavator, a front-end loader,
a dozer. About 370 t of diesel fuel are expectedbdoused over a two-year period. This
amount is estimated on the basis of the followissuaptions: daily average truck mileage of
25-30 km at 25 L per 100 km and average consumption5 L per engine hour of a
construction equipment unit. According to the CORIR method, the substances that will be
emitted into the atmosphere over the constructiagesbased on the above fuel consumption
will include 2,120 kg of soot, 2,220 kg of sulplaxides, 18,056 kg of nitrogen oxides, 5,846
kg of carbon monoxide and 1,762 kg of volatile mgacompounds (VOC).

At this stage, it is hard to quantify the dust esiues that would be generated during
project construction. In this case (Option 1), éneas that would be affected are the open pit,
the ROM ore pad, The IMWF and the haulage linksvbet them. The dust that would be
generated from excavation, loading, dumping, eitf.b& precipitated within several tens of
meters from the sources. The finer dust particiekiding respirable dust (below 10 microns)
will be influenced by the turbulence of air masseshe atmospheric surface layer (ASL) so
they will dissipate in the air. The ultra fine dyssrticles (below 2 microns) could enter the
lungs of site employees. Compulsory wearing of RfeRiding suitable respiratory protection
(dust protection masks) by the personnel.

Project Operation

The ore in Ada Tepe will be open-pit mined. Thenimy method will be a
conventional open cut drill, blast, load and haueération. The mined ore will be loaded into
dump trucks hauling the ore to the ore stockpil®Rpad). ROM ore will be fed to the jaw
crusher feed bin by a front-end loader (FEL). Onecpssing will include: crushing, grinding,
gravity separation, flotation and dewatering.

All rock material without economic gold and silwalues and therefore classified as
waste will be Option 1 considers co-disposal of terasck and dewatered flotation waste,
while Option 2 considers construction of a convami tailings management facility and a
separate waste rock dump. The ore material withdoonomic gold and silver values will be
hauled to a separate low-grade ore stockpile u@gion 2 and within the IMWF footprint
under Option 1.

Emission of Exhaust Gas Pollutants from Mining Equbment

Construction and engineering equipment is a mobierce of emissions. The
following mine production and ancillary equipmestdcheduled in the Project: - Drilling
equipment (Sandvik 1100) — 2 units, 200 kW, fuehsumption 40 L/h (diesel), 3-shift
operation (24 — 4hrs break) — 20 hrs; - Excav@ifomatsu 1250-7) - 2 units — 500 kW, fuel
consumption 50 L/h (diesel), 3-shift operation @4hrs break) — 20 hrs; - Heavy trucks
(Komatsu HD 12-7) — 5 units — 250 kW ( 50t capgcityel consumption 100 L/h (diesel), 3-
shift operation — 24hrs; - Bulldozer (Komatsu) urdit — 200 kW, fuel consumption 50 L/h
(diesel), 3-shift operation — 24 hrs; - Gradert@@aillar TCA 250 PT) — 1 unit. — 200 kW,
fuel consumption 50 L/h (diesel), 3-shift operatio@4hrs; - Water truck (KamAz 43118) — 3
units. — 100 kW, fuel consumption 15 L/h (dies8Fshift operation (24 — 4hrs break) — 20
hrs; - IT utility vehicle (Komatsu WA250 PT-5) — @%kW (50t capacity), fuel consumption
100 L/h (diesel), 3-shift operation (24 — 4hrs lea20hrs; - Front loader (L-35.5) - 1 unit —
200 kW, fuel consumption 50 L/h (diesel), 3-shifiecation — 24hrs.

The mined ore and rock material will be hauled By &ff-road dump trucks to the
respective storage areas: the waste rock dumpd@g@di or the IMWF (Option 1) — approx.
410 rounds per day, which will deliver the mine@ at a distance of approx. 200 to 1,000m
from the open pit to the ROM pad and at a distariagprox. 500 to 1,500m from the open
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pit to the IMWF. About 1,100 trips per annum of ieais types of vehicles, whose payload
capacity will vary from 3.5 to 10 t, will be reqad to ship the final gold-silver concentrate
batches and deliver process consumables and nisitefiae traffic on the off-site roads (to
the cargo railway station at Momchilgrad some 35west of the minesite) will increase by
10 to 12 heavy trucks per day or 60 to 80 vehigles month. Regardless of the selected
process option, the road traffic will increase buwill not cause substantial ASL (ground-
level) pollution at the centres of population aldhg selected route.

According to project estimates, a total of 5,6 7btliesel fuel will be used per annum
for mining and rock material handling (ore and wasick) at the assumed production rate.
According to the CORINAIR method, based on one ygmration period, the substances that
will be emitted into the atmosphere over the camsion stage based on the above fuel
consumption will include 32.5t of soot, 34t of glir oxides, 276.9t of nitrogen oxides, 89.6t
of carbon monoxide and 40.2t of volatile organimpounds (VOC).

Based on the CORINAIR 94 method, the emission facamd the volume of harmful
emissions from the motor vehicles, production aadldge equipment, as well as the total
emissions per one year of operation of the AdateTepen pit, the ROM ore pad and the
waste rock stockpile are shown in the table belower the concession period of 9 years, this
equipment will not be available at all times andl Wave to be serviced and repaired at the
on-site workshop from time to time as required.

Emission of Pollutants from Drilling, Material Handling, Breaking and Haulage
Operations in the Pit Operational Areas and At theROM Pad

The Ada Tepe mine plan currently being considedased on 850,000 Mtpa
production over a 9-year period (excluding the bueden removal), which gives a process
plant throughput rate of 106 tph at 8,000 operaliogrs per annum. The project will be a 3-
shift based, 24/7 operation, 12 months or 330 gays/ear (8,000 operating hours per year).
A total of 230 employees is planned to supporffeeluction process.

Drilling equipment for drill holes of 102mm sizedhapprox. 5m space between drill
holes for blasting purposes will operate underéwerse circulation (RC) method and will be
equipped with three dust collection and suppressi@mtems (two dry filters for larger dust
particles and a water mist system to suppressubepdrticles smaller than 1@n).

The mined ore will be loaded by a 120t hydraulickpull shovel serving 50t off-
road dump trucks hauling the ore to the temporaoyage area. A front-end loader will
deliver ore from the ROM pad to the feed hoppethef jaw crusher and will be used for
general clean-up around the plant area. Additiomaing equipment will include drill rigs,
bulldozers (2 units), a grader, water tank trucklser vehicles and auxiliary vehicles and light
trucks.

The harmful substances that will be emitted by ¢hpsllution sources during the
operation of the Ada Tepe prospect of the Khan Kdeposit are: - dust from excavation,
loading and unloading operations in the open pérdilasting; - dust generated by the heavy
truck traffic across the minesite; nitrogen oxides;bon monoxide; - dust generated by the
drill rigs during blasthole drilling.

All rock material without economic gold and silwalues and therefore classified as
waste will be hauled to a waste dump area locgpgdoaimately 200 m south-southeast of
the open pit. Option 1 considers co-disposal oftevaeck and dewatered flotation waste,
while Option 2 considers construction of an addgilowaste rock dump. The ROM pad will
ensure continuous ore feed to the grinding cirauitich is necessary to maintain a constant
grind quality, which is generally not possible twwhieve by direct feed from the open pit due
to the specifics of mining. A front-end loader wdkliver ore from the ore stock pile (ROM
pad) to the feed hopper of the jaw crusher. The oraterial with low economic gold and
silver values will be hauled to a separate low-grace stockpile (within the IMWF footprint
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under Option 1), where the material will only belaatled and the stockpile will be re-
profiled from time to time. The harmful substantiest may be generated by the ROM pad
operations include: - dust — from ore handling Be@tling to the crusher. Sprinklers and water
trucks will be used to control and reduce dust siois from the mining activities in the open
pit mine and haulage on the roads between the andeéhe ROM pad and stockpiles.

The total suspended dust emissions will have a-kae impact on the air. Those
dust emissions disperse within small distance rdrgga the source, as their temperature is
the same as the temperature of the ambient aig hiigh gravity velocity of deposition and
their sources are positioned very close to thergtolio characterise the dust emission impact
on the air quality within the minesite and the adj# residential areas from the mining
operations, the emissions of fine particulates {§lslre determined as they normally disperse
over larger distances. It is assumed that thegPfk&ction is included in the total dust
emissions.

The dispersion of the emitted substances will prilmadepend on the project
production rate and the annual mining rate, as aglbn the the mining schedule for the
entire concession period.

The estimated annual emissions from mining, hagdind haulage activities, which
have been estimated using CEPMAIR 2002 emissicrfaapplicable to open dust sources
in mines and quarries, including the operationhef Ada Tepe open pit, the ROM pad, and
the waste rock stockpile are shown in the tablevel

Crushing section. Treatment facilities

Ore crushing is an intensive source of fugitivetdmissions. A front-end loader will
deliver ore from the ore stock pile (ROM pad) te teed hopper of an outdoor jaw crusher,
whose production capacity will be 200-250 tph, désge end diameter approx. 150mm,
which will ensure crushed ore size suitable for SM@® grinding. The crusher product will
be discharged onto a fully enclosed inclined belveyor leading to the grinding section.
This circuit will also have a small cone crushendiang the pebbles recycled from the semi-
autogenous grinding mill in the grinding sectiomeTpebble crusher product will discharge
onto the mill feed conveyor belt.

The crusher will be an open facility but the oransfer points will be enclosed and
provided with dust collecting equipment. A dustledlion system is planned to be installed to
ensure dust collection at the ore transfer poimd @eatment by a bag filter. The dust
emission at the crusher and gas emitted at the pfier the bag filters comprise non-fugitive
point source. The air volume required for efficiehist collection is estimated to be about
8,000 - 10,000 Nrh Air will be discharged in the environment by adliarging device, as the
anticipated dist emissions in the output air flonustncomply with the standards under
Regulations 1/2005 on Normally Allowable Air Emissi Levels for Harmful Substances
(Pollutants) Emitted from Sites and Operations \ithission Point Sources (art. 11, par. 1) —
20 mg/n?t at a total mass flow rate for the source abovekh.

The inclined belt conveyor leading to the grindsegtion will be fully enclosed and
the ore transfer point in the Grinding Section Wil equipped with sprinklers to minimise the
potential for release of dust into the environm@ihie conveyor belt will feed to a crushed ore
hopper, as the entry pint will be equipped withpairkler to suppress any potential; dust
generation. With the planned water-based dust sgpmn system, the wet particles will add
to the output material and will not be separatedvaste (water or precipitation), since the
water content in the output is relatively low amdyocauses moisture level increase in the
output. Such type of "wet" dust suppression pravidehigh capture rate (80-90%) and is
effective down to 10 um particle size.
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The emissions profile has been prepared by a sthna@thod, which has been
developed by adapting the Emission Inventory GuizieRINAIR-94, SNAP-94 to the
conditions that are typical of Bulgaria. Since tipelated method for determination of harmful
air emissions does not provide any data about SNAPE 040616, the forecasting of PM
generated by mining operations uses the emissiotorfa under CEPMAIR, 2002. PM
emission factors are applied as the,Remission factors are an order of magnitude lower.

Grinding and Gravity Separation

Grinding. The grinding section of the plant will becated inside the main plant
building and will use a three-stage wet grindingcwit with a primary SAG mill and
secondary and tertiary (regrinding) ball mills. TRAG mill will operate in an open circuit,
where the oversize from the mill will be dischargedo a rubber-belt conveyor leading back
to a cone crusher in the

The project grinding flowsheet includes a gratecloisge, steel-lined primary SAG
mill and a grate discharge, rubber-lined secondarg tertiary ball mills. Both ball mill
grinding stages will incorporate primary and se@gdclassification in hydrocyclone
clusters. A relatively fine grind is required tohasve satisfactory level of exposure, which
dictates the selection of this grinding circuit igaration. It will report to a screening section
for removal of any trash, mostly wooden and plastste, from the ore feed.

Gravity Separation. After the screening sectiom, dhne feed will be advanced to a
gravity separation circuit for recovery of part thie free and exposed gold particles. The
process involves selective separation of the ligfritan the heavier products in the process
based on their different densities. It is perfornted separation tables using water, which
washes the light particles while the heavy one®imecattached to the table surface and are
advanced to one of its ends by forward/backwardonadf the deck. Centrifugal machines
will also be utilised where possible in gravity aggtion to enhance the gravitational force
experienced by feed particles. The waste from tlavity separation process will be an
interim product, which will be fed back to the regling ball mill to further expose the gold
particles.

The circuit will be adjacent to the flotation ciitin the process plant. The recovered
gravity concentrate will be combined with the firfldtation concentrate to form the final
product of ore processing. The discarded slurrgnftbe gravity separation circuit will form
the feed to the flotation circuit.

Grinding of crushed ore, crushing and gravity sefian will be based on a wet
process and therefore no potential dust emissienexected. A dust collection system is not
considered for the Grinding and Flotation sectiofighe process plant. Those processes
involve material with high moisture content and mlat generate dust. Additional sprinkler
will be installed at the feed point of the SAG ntdl ensure suppression of any potential dust
release.

Flotation. Reagents Facility

Flotation Flotation will be the main process focaeery of the gold and silver values
from the ore. The process is performed in flotati@nks, where the recovery of the payable
components from the waste rock is achieved by ¢mming the surfaces of mineral grains
based on the different surface chemistry of thel gold rock particles. Air is introduced to the
bottom of the banks and dispersed by an impeligedrby an electric motor. The air bubbles
rise to the surface of the flotation cell collidimgth the pulp particles. The hydrophobic
particles attach to the rising air bubbles to fdroth on the surface, which overflows the
flotation cell and advances to the next stage.

A direct selective flotation flowsheet consistinfame rougher stage, three cleaner
stages and two scavenger stages is considered.
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A general ventilation system will be installed hetfacility, which will enable triple
air exchange within the facility to ensure normairkvconditions. Suction and blowing fans
will be installed on the walls and rooftop of tlzeifity.

Reagents Facility The nature of the floated mateei@uires extended conditioning of
the surfaces prior to discharge into to the flotatbanks, which is achieved by: - Addition of
reagent for sulfidizing the particles' surface ger Sulphate) at the preceding stage - SAG
mill grinding; - advancing of collector reagents am agitator for conditioning prior to
flotation. The following reagents will be used hetflotation process:

- Collector: PAX (potassium amyl xanthate) and animum amount of

dithiophosphate (Aerofloat 208);

- Frother: Cytec OrePrep F 549;

- Dispersant: Sodium silicate (MaxnSiG, also known as water glass or liquid

glass);

- Sulphidiser: Copper sulphate (Cu&6H,0).

The hazardous materials in the reagents facilitjuote: - potassium amyl xanthate
(PAX), CAS No. 220-329-5, concentration 90 — 10@%mbols Xn- Harmful, R-phrases: 22,
36/37/38, with a maximum allowable concentratiorP&iX aerosols in the ambient air at the
workplace — 1 mg/fh (section 198 of Appendix 1 to Regulation 13/3R0DP3 on the
Protection of Personnel against Exposure to Chémig@ents at the Workplace); -
dithiophosphate with a MAE 24 of 0.05 mg/m and MAGnaxsnort0f 0.15 mg/m (section 114
of Regulation 14/23.09.1997, last amendment in Ss§ud 42/29.05.2007, effective date
01.01.2008, on the Maximum Allowable Concentratiasfs Harmful Substances in the
Ambient Air of Populated Areas), which is also danito the aerosol forms of s-s-dibutyl
trithiophosphate with a MAC in the ambient air bétoperational area of 0.5 mgd/isection
102 of Appendix 1 to Regulation 13/30.12.2003 oe ®rotection of Personnel against
Exposure to Chemical Agents at the Workplace — mar allowable concentrations of
harmful substances in the air at the workplace).

A dust collecting system having a rated capacit$,600 Nni will be installed above
the xanthate mixing deck. To minimise dust emissiadhe xanthate will be delivered as
pellets in 200 kg lots in PET bags enclosed inlsieems. An exhaust roof top fan will
provide about 4,000 Nfrof suction capacity to the dust collecting syst&mparation of dust
particles will take place in a filter cartridge. dffilter will be cleaned by washing at regular
intervals recommended by the designer. A genendtilagon system will be installed in the
facility.

The hazardous components in the reagents facibity Ioe classified as Class | organic
substances according to Appendix 3 to Regulati@®@3. The anticipated emissions from
potassium amyl xanthate and dithiophosphate iretiaust air must comply with the limits
set in Regulation 1/2005 on Normally Allowable &Amission Levels for Harmful Substances
(Pollutants) Emitted from Sites and Operations Vithission Point Sources (art. 16, par.3
and art.14.par. 1) — 20mgfrar 0.20kg/h.

Waste Rock and Flotation Waste (Tailings) Integrdi®ine Waste Facility

The rock material with no economic gold and silvalues is classified as waste rock,
which is generated in the process of exposure/adoethe ore body. It mostly consists of
breccia conglomerates with occasional boulders etimorphic rocks - amphibolites, gneiss
and schists. A total of 15 Mt are expected to beegated over the life of Ada Tepe mine.

The process (or flotation) tailings are the wastttemal rejected from the flotation
plant after the recoverable valuable minerals Haeen extracted from the ore feed. About 7
to 8 Mt of tailings are expected to be generatedhieyend of the project life. The flotation
tailings will be dewatered by thickening prior tieeir disposal in a waste storage facility
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(Option 1). The tailings will be thickened in a geged thickener (DBT), which is capable of
delivering a thickened product with the requiredstpaconsistency. That will enable co-
disposal of tailings and waste rock.

The IMWF capacity will be sufficient to accommodake entire amount of mining
wastes generated throughout the mine life of tha Aepe portion of the Khan Krum Deposit
(about 14 Mt). The facility features: - tailinggppline — it will be composed of polyethylene
pipes to transport the thickened flotation tailiag$6% solids; - Starter platforms — they will
be constructed from waste rock at the start of atpmrs; - outer berms — constructed from
mine rock with horizontal benches at 10 m vertizdkervals with the intervening slope
constructed at 2.5H: 1V and a bench crest widtb afi; - internal berms constructed from
waste rock with horizontal benches at 10 m vertictdrvals and different patterns to create
cells for the tailings; - drainage system.

Under Option 2, the waste rock will be stockpilegparately while the flotation
tailings will be deposited into a conventional TMF.

The harmful substances that are expected to bdeehfiom the IMWF are: - dust
generated by the construction of the outer andnatdberms of the cells; - dust - excavation
and handling as part of the waste rock disposaratipes; - dust generated by heavy
equipment traffic to the respective active celtragen oxides, carbon monoxide;
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Dust emissions from mining operations (without bfagp at the Ada Tepe open pit
(based on the mining reserves inventory by years)

Table V.1.1-1
- E&? FIo:]atlo V:/::l:e Blasthole drilling, t Excavatlo(npﬁfstﬁirnfé;gtmentatlon o bjl?rr:?.'gtré?ial t Dust from moinlle equipment
tonnage tailings | tonnage TSP PMyq PM, 5 Dust PMyg PM, 5 Dust PMjo PM, 5 Dust PMyo PM, 5
1 1820 850 970 0.876 0.741 7.415 84.26 33.7D 13.481 26.963 80¥2| 4.044 67.41 14.15§ 2.029
2 2400 850 1550 1.156 0.978 9.778 111.19 44.44 17.718 35.5p6 6.889 5.333 88.89 18.667 2.66]
3 2590 850 1740 1.247 1.055 10.552 119.91 47.96 19.185 38.3[7018.226 5.756 95.93 20.144 2.878
4 2640 850 1790 1.271 1.076 10.756 122.2p 48.89 19.556 39.11118.578 5.867 97.78 20.533 2.938
5 2590 850 1740 1.247 1.055 10.552 119.91 47.96 19.185 38.37018.226 5.756 95.93 20.144 2.878
6 3040 850 2190 1.464 1.239 12.384 140.74 56.30 22.519 45.083721.393 6.756 112.59 23.644 3.378
7 3180 850 2330 1.531 1.296 12.956 147.22 58.89 23.556 47.11122.378 7.067 117.78 24.733 3.538
8 3170 850 2320 1.526 1.291 12.915 146.76 58.70 23.481 46.96322.307 7.044 117.41 24.656 3.52p
9 760 440 320 0.366 0.310 3.096 35.19 14.0f 5.63( 11.2%9 85.34 1.689 28.15 5.911 0.844
Total | 22190 | 7240 | 14950 | 10.684 9.040 90.404 1027.81 410.93 164.370 8.732 | 156.152 49.311 821.8p 172.589 24.456
Total dust emissions by mining and material hardéiperations
(based on the mining reserves inventory by years)
Table V.1.1-2
Total Dust emissions from mining operations| Dust emissions from handling of the | Total dust emissions from mining
mine Flotation Waste (drilling, loading and handling, internal mined rock in the crushing area and rock handling (without
Year rock tailings to?r?:ge haulage) without blasting, ton (transfer, crushing and screening), tor blasting), ton
tonnage TSP PMyq PM, 5 TSP PM;o PM, 5 TSP PM;o PM, 5
1 1820 850 970 179.506 61.408 26.963 40.040 13.104 5.373 219.546 74.512 32.336
2 2400 850 1550 236.711 80.978 35.556] 52.800 17.280 7.085 289.511 98.258 42.640
3 259( 85( 1740 255.45! 87.38¢ 38.37(] 56.98( 18.64¢ 7.64¢€ 312.43: 106.03 46.01¢
4 2640 850 1790 260.382 89.076 39.111] 58.080 19.008 7.793 318.462 108.084 46.904
5 2590 850 1740 255.451 87.389 38.370, 56.980 18.648 7.646 312.431 106.037 46.016
6 3040 850 2190 299.834 102.572 45.037| 66.880 21.888 8.974 366.714 124.460 54.011
7 3180 850 2330 313.642 107.296 47.111) 69.960 22.896 9.387 383.602 130.192 56.498
8 3170 850 2320 312.656  106.958 46.963 69.740 22.824 9.358 382.396 129.782 56.321
9 76C 44C 32C 74.95¢ 25.64: 11.25¢| 16.72 5.47: 2.24¢ 91.67¢ 31.11¢ 13.50:
lotal 22190 7240 14950 2188.591  748.707 328.741 488.180 159.768 65.505 2676.771 908.475 394.246
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Dust emissions by type of operation and waste haeidling at the IMWF
(based on the mining reserves inventory by years)

Table V.1.1-3
Total . Waste Waste rock handling (off-loading and Dust from transport equipment at the Total dust emissions from waste
Year rrr(])lglf lig:?;éosn rock distribution) at the mining waste facility, ton mine waste facility, ton rock at the TMF, ton
tonnage tonnage TSP PMyo PM,s TSP PMo PM;s TSP PMyo PM, s

1 1820 850 970 4491 17.96 7.185 35.93 7.544 2.022 80{833 25.507 9.207|
2 2400 850 1550 71.76 28.70 11.481 57.41 12.056 2.667 129.167 40.759 14.148
3 2590 850 1740 80.56 32.22 12.889 64.44 13.533 2.878 145.000 45.756 15.767
4 2640 850 1790 82.87 33.15 13.259 66.30 13.922 2.933 149.167 47.070 16.193
5 2590 850 1740 80.56 32.22 12.889 64.44 13.533 2.878 145.000 45.756 15.767
6 3040 850 2190 101.39 40.56 16.222 81.11 17.038 3.378 182.500 57.589 19.600
7 3180 850 2330 107.87 43.15 17.259 86.30 18.122 3.533 194.167 61.270 20.793
8 3170 850 2320 107.41 42.96 17.185 85.93 18.044 3.522 193.333 61.007| 20.707
9 760 440 320 14.81 5.93 2.370 11.85 2.489 0.844 26/667 8.415 3.215
lotal 22190 7240 14950 1027.31 410.93 164.37( 541.8% 113.789 24.6%6 1569.167 524.715 189.026
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Emissions from Blasting in Open Cut Mining

The drilling and blasting operations will be unééen at high intensity rate in view of the
rock classification as "hard", which is a requiretnfor initial rock fragmentation. Multiple ring
blasting or mass blasting will be the dominant rodtbf blasting, which requires the use of large
amounts of explosives. The explosives that wilubed include ANFO (Dynolit¥', a mixture of
ammonium nitrate and 6% of diesel by weight) fag thining of the oxidized ore in the Upper
Zone and waterproof emulsion (e.g. Fortis™ Advaat8f — a mix of 80% matrix and 20% AN
prills) for the mining of the ore in the Wall Zon€&he blasting of such an explosive generates
nitrogen and carbon oxides. The project sched@sblasts per year, or two blasts per week. The
total charge per blast is 7,000kg, or a total afLaty00t per year.

Chemical explosion is, by definition, a very rapidnsformation of matter into energy by
combustion. The chemical explosion liberates frad 6 1000dmgas per kg of explosive at a
temperature of 2,500 to 4,5@%and pressure of 200-30APa. Given those parameters of the
generated detonation wave, part of the carbonnserted into carbon oxide (CO), while part of
the nitrogen is converted into Nt is a convention in blasting science to use egent CO, i.e.
nitrogen oxides are converted into equivalent CidsuQuarrying operations typically use coarse
dispersed ammonite. The most recent studies shawleases between 103 and 201 dm3/kg
equivalentCO. According to the mining plan, the estimated comgtion of explosives per ton of
rock is between 0.20 kgiior completely weathered rock and 0.65 kifor undisturbed rock.
The estimations assume the maximum value.

It is anticipated that the mining operations wel lighly intensive with smooth operational
cycles over the year. With regard to the miningrapens, the Investor has provided the estimated
explosive consumption — 7,000 kg per blast, twatsl@er week. Each blast will therefore release
the following gas amounts: - about 606 of CO,, - about 160 fhof CO, - about 120 rhof NOX,

- about 400 rhof hydrocarbons.

The gases will be released as a plume with theviatly gas and dust composition: -
blasting fumes released at the moment of the eigios nitrogen oxides, carbon oxides and
hydrocarbons; - dust from the blasted rock withfedént dispersion composition including
respiratory dust below P

KoHueHTpauum B paitloHa Ha B3puBHUTE pa6oTtn KoHueHTpauuu B paiioHa Ha B3pUBHUTE pabotu
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The experimentally determined toxic gas levelshi@ plume (per 2,500kg explosive) 30
seconds after the blast at 30-50m distance arellas/§: - CO 0.0025 vol.% equivalent to 2 gim
- NO, 0.005 vol.% equivalent to 2.4 gintotal dust 200-1,200 mgfequivalent to 0.2-1.2 gfin
Concentration levels within the blasting area (welease of approx. 377kg g®0 kg CO, 58
kg NOx (mostly NQ converting to NOx) within a relatively limited wahe remains high even
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hours after the blast and the visual inspectiorihef blasted rock should take place once the
atmosphere in the area proves to be safe but nib80minutes have elapsed after the blast.

Given a charge weight per blast of 7,000kg, thecgnatted volume of the plume is approx.
6,000 ni, which may rise to more than 160m in the air. uksiig a secondary volume in normal
conditions (temperature and pressure) of 400,608md footprint corresponding to the footprint
of the assumed area source 14040m (with even distribution of the blasting fumef)e
concentrations within that volume will change aesult of diffusion processes or dispersion of
materials.

Deposition of particulate matter will depend on theather conditions. Deposited
particulates, however, may become airborne agawvimay conditions and be transported at
various distances. Precipitation, which is reldyivabundant in the region, play a positive role
in cleaning the air from fine particulates.

The annual emissions of harmful substances frombthsting operations in the Ada
Tepe open pit, Khan Krum Deposit, are providechmtable below.

Emissions from blasting based on the mining reseirmeentory by years.

Table V.1.1-4
Total | b iation | Waste Gas emissions from blasting Dust emission from blasting
Year | mine rock tailings rock t
tonnage tonnage | CO NO, co, Dust PMyo PM, s
1 1820 850 970 10.077 7.449 81.496 12.133 6.404 6.404
2 2400 850 1550 13.289 9.822 107.467 16.00( 8.444 8.444
3 2590 850 1740 14.341 10.600 115.974 17.267 9.118 9.113
4 2640 850 1790 14.618 10.804 118.213 17.600 9.28D 9.2§89
5 259( 85( 174( 14.34: 10.60( 115.97: 17.26° 9.11: 9.11:
6 3040 850 2190 16.833 12.441 136.124 20.267 10.696 10.6P6
7 3180 850 2330 17.608 13.014 142.393 21.20 11.189 11.189
8 317( 85( 232( 17.55: 12.97¢ 141.94¢ 21.13: 11.15¢ 11.15¢
9 760 440 320 4.208 3.110 34.031 5.067 2.674 2.674
Total 22190 7240 14950 122.867 90.815 993.619 147.933 78.0176 78.076

Annual emissions of harmful substances from the deysit operation

The total annual emissions of harmful substancesof@ year of deposit operation are
broken down by groups and shown in the table beldve. only emissions which are summed up
are those of group 1 and dust.
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Inventory of forecast annual air emissions of harmill substances by main sources

Annual emissions of group 1 pollutants and dusnfAdda Tepe operations (excluding transport)

Table V.1.1-5
Mining operations Harmful emissions from rock blasing, mining, and handling, and total (in tpa)
SO NOx Xanthate | CH, CO NH; CcO, PMi,
Mining operations in thg
open pit without blasting + 97.484
area sourc
ROM ore pad operations - 19.628
area source
Low g_rade ore stockpilg 4.580
operations — area source
Waste. rock  disposal 56.783
operations — area source
Qre crush!ng (after crusher 1.744
filter) — point source
Proc_ess Plant (after filter) 0.871 )
— point source
Transport operationg:
hgulage of mined ore and 18.520
disposal of waste rock |-
line sourc
Gas and dust from blasting
(twice per week) — arep - 9.701 - 13.184 - 106.709 8.378
source.
Total - 9.701 0.871 - 13.184 - 106.709  207.116

Annual emissions - group 1 pollutants and dust fiansport (exhaust gas)

Table V.1.1-6
Transport operations Harmful emissions from transport equipment in g/kgof fuel consumed and total (in
tpa)
*SOx NOyx NMVOC | CH,4 CO NH; N,O PMyq

Emission factors for diesel
engines, g/kg 4.0/6.0 48.8 7.08 0.17 15.8 0.007 1.30 5.78
sulphur * 0.2 %/ 0.3 %
Mining operations in the
open pit without blasting 9.257 75.290 10.923 0.26p  24.317 0.011 2.006 8.840
— area source
ROM ore pad operations - ) g5, 15.159 2199 | 0058  4.908 0.002 0404  1.780
area source, tons per yeay
Low grade ore stockpile  4a5 | 3537 0513 | 001 1145  000] 0094 0.415
operations — area source
Waste  rock disposgl 5 ,g 30.318 4399 | 0106 9.816 0.004  0.808  3.560
operations — area source
Transport operations:
haulage of mined ore and 14 765 | 152 602| 22140 0542 49.408 0022 4065 187.9
disposal of waste rock |-
line source

Total 34.046 276.907 40.174| 0965 89.6%4 0.040 7.87 32.514
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Emissions of group 2 pollutants (heavy metals)

Table V.1.1-7

Harmful emissions from construction and engineeringequipment in mg/kg

Fuel of fuel consumed and total in kg per annum
Cd Cu Cr Ni Se Zn

Equipment emission factors, | 5; 1.7 0.05 0.07 0.01 1.0
mg/kc

Mining operations in the open

pit without blasting - area 0.015 2.623 0.077 0.108 0.015 1.543
source, tons per year

ROM ore pad operations - ; 4 0.528 0.016 0.022 0.003 0.311
area source, tons per year

Low grade ore stockpilg¢

operations — area source, tgns 0.001 0.123 0.004 0.005 0.001 0.072
per year

Waste rock disposal — area g ¢ 1.056 0.031 0.043 0.006 0.621
source, tons per year

Transport operations: haulage

of mined ore and disposal %f 0.031 5.316 0.156 0.219 0.031 3.127
waste rock - line source, toms

per year

O6u0 0.057 9.646 0.284 0.397 0.057 5.674
Emissions of group 3 pollutants Table V.1.1-8

Fuel Harmful emissions from construction and engineeringequipment in pug/kg of fuel
consumed and total in g per annum
Benz(a) Benzo(b) Dibenzo(a,h) Benzo(a) | Chrysene Fluor Phen
anthraceng| fluoranthene| anthracene pyrene anthene| anthene
Equipment emission 80 50 10 30 200 450 2500
factors, pg/kg
Mining operations in the
open pit without blasting 4,4 4 77.1 15.4 46.3 308.6] 6943 38571
— area source, tons pger
year
ROM ore pad operations -, , 15.5 3.1 9.3 62.1 139.4  776.6
area source, tons per yeay
Low grade ore stockpilg¢
operations — area sourde, 5.8 3.6 0.7 2.2 14.5 32.6 181.2
tons per year
Waste rock disposal —arga g 7 31.1 6.2 18.6 1243  279.6 15532
source, tons per year
Transport operations:
haulage of mined ore and g, , 156.4 31.3 93.8 6254  1407]2  7817.7
disposal of waste rock
line source, tons per year
Total 453.9 283.7 56.7 170.2 1134.9 2553{4 14185.8

The percentage distribution shows that: - The elayymining operations in the open pit

will contribute most (about 49-50%) to the emissioof particulate matter (PN (drilling,
crushing, material handling) as a fugitive emissioea source. - The next largest source are the
emissions from the waste rock disposal — appro% @&&e co-disposal under Option 1, which will
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add moisture, will reduce them by half), while thenual emissions from blasting will have a
relatively low contribution to total emissions —papx. 5-6%.

Dust emissions from fugitive sources have the Walhg typical features: - dust emissions
from excavation of topsoil, its handling and statkp in a designated open area come from the
release of small amounts of dust depending on d¢ilessucture and the vegetation cover that
binds the particles; - uneven seasonal distributidnst emissions may increase in dry weather
and strong wind conditions; - dust emissions geéadrdy overburden removal, handling and
stockpiling on the soil stockpile are also assedawith the release of small amounts of dust due
to the presence of clay and other mineral compananthe material, which have substantial
adhesion properties and retain the small partiedeeh would otherwise be carried away by the
air flow - dust may become airborne in dry weats strong wind conditions.

As a result of the operation of internal combustemgines on heavy trucks and mobile
mining equipment in the open pit area, exhaustvghde emitted in the air including: nitrogen
oxides, carbon oxide, sulfur dioxide, non-methaaktie organic compounds (NMVOCSs), soot,
heavy metals, polycyclic aromatic hydrocarbons (BAHresistant organic pollutants,
polychlorinated biphenyls (PCBs), etc. The blasfunges contribute 10% of the nitrogen oxides,
30% of the carbon oxide emissions and approx. 30%he dust emissions from transport
equipment, as their impact is primarily due to theipid release and dispersion in the wind
direction.

1.2. Air Impact Assessment According to the Natiorla Standards and Legal
Requirements

The project operations over the construction arefaipn stages will generate emissions
of inventory pollutants in the air. The followingr gollution sources have been identified:
Blasting operations — instant emission of pollutaint the air, twice per week (12 months per
year); - area sources — the open pit area isics®f: fugitive dust emissions from the mining
equipment and exhaust gas from engines of the meljlipment; - point sources — the crusher
and the reagents facility in the process planitje sources - off-site and site roads connectieg th
project areas.

1.2.1. Instant emissions of gas and dust from blasg immediately after the blast

The instant emissions of dust from the mined rodkdepend on the rock condition and
especially its moisture content. The process diqdate precipitation will depend on the weather
conditions, especially the air humidity. Dust ar@hrser particulates will deposit quickly, very
close to the location of the blast, while any gasayated by the blast and the fine particulatels wil
disperse over larger distance and higher abovgrthend.

In view of those specifics, the assessment corsiolelly the impact on the ASL from the
blasting fumes and dust (RW which will be emitted under mass blasting candé associated
with consumption of large amounts of explosives.FAN(Dynolite™ and Exan™) and emulsion
(Emulite™ and Fortis™) explosives generally releaggtrogen oxides (80% NO and 20% KO
— 17 g/kg, and carbon monoxide — 23 g/kg. The ptgehedules 100 blasts per year or two blasts
per week. The total charge weight per blast will7h@00kg of explosives or an average of 700
tons per year.

The safe distander toxic fumesis estimated in accordance with the requiremendgu

I. Open Pit Mining Safety Code (1996, pp. 26+28.6865).
. Blasting Safety Code (1997),
Appendix 7; Instructions for Estimation of Safe farsces in Blasting
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Chapter IV: Estimation dbafe Distances for Toxic Fumegy. 178, art. 24 and 25

Weather conditions: Calm:
Rr = 160x 3VQ
Rr = 160x 3V7 =307 m

Windy, wind speed V = 3.6 m/s:
Rr = 160x 3VQx (1 + 0.5 x V)
Rr =860 m

The ASL nitrogen oxide concentrations for downw{narth to south) dispersion of 0.04
mg/nT meet the the average annual limit for protectibhuman health, and up to 0.2 mg/meet
the the average annual limit for protection of harhaalth.

The ASL particulate matter (Pl concentrations for downwind (north to south)
dispersion of up to 0.04 mgfrmeet the average annual limit for protection afan health, and
up to 0.05 mg/rh meet the average daily limit for protection of ramhealth (Regulation
12/15.07.2010 on the Emission Limits for SulphuoXde, Nitrogen Dioxide, Fine Particulates,
Lead, Benzene, Carbon Monoxide and Ozone in the Air

The isolines of ASL downwind (north to south) disgen of carbon monoxide are way
below the CO emission limit of 10 mgfrtmaximum 8-hour limit) (Regulation 12/15.07.2010 o
the Emission Limits for Sulphur Dioxide, NitrogenoRide, Fine Particulates, Lead, Benzene,
Carbon Monoxide and Ozone in the Air).

1.2.2. Dust and gas emissions generated by miningpevations (drilling, mining,
handling and haulage)

The air pollution that may be caused by the miropgrations will depend on the weather
conditions in the region and the location of resipecactive production area in the open pit. The
mining operations will extend the pit in N-S direct. Due to the relatively large footprint of the
deposit (17 hectares) and the locations of thelwygaopulated areas, the pollution effect has been
modelled by assuming two different operational aces (active north pit area and active south
pit area). The emitted amounts of pollutants in theecast model are associated with four
operational areas: active operational open pit,aRaM ore pad, IMWF and low-grade ore
stockpile within the IMWF footprint (Option 1) aajternatively, waste rock stockpile (Option 2).

The major air emissions from the mining and processf the Ada Tepe portion of the
Khan Krum deposit will include: - Instant emissioos gas and dust from solid rock blasting
(twice per week); and - dust and gas emissions ftiee rock mining, handling and haulage
operations in the particular operational area & t¢ipen pit; - exhaust from the loading and
haulage equipment, which delivers ore to the stiekpnd the waste rock to the designated
disposal area; - dust and gas emissions from tdifg, storage at the ROM ore pad, low-grade
ore stockpile and the IMWF; - rock processing busbing, screening and conveying in the
crushing area.

The forecast includes only the ASL impact of palate matter and nitrogen oxide
emissions from the open pit, the ROM ore pad ared IMWF as the rest of the inventory
pollutants are in relatively low amounts and the8L concentrations will be below the respective
emission limits. The emission profiles has beempared by a standard Method, which has been
developed by adapting the Emission Inventory G@@RINAIR-94, SNAP-94 to the conditions
that are typical of Bulgaria. CEPMAIR, 2002 emssifactors have been used to forecast the
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PM;p and PM s emissions from the mining operations. gMmission factors are used in the
modelling as the Pl emission factors are an order of magnitude lower.

Operations associated with dust and fine partiewdatissions will include:

- blasthole drilling and charging;

- excavation of the broken rock from the blast;pile

- loading with a hydraulic back-pull shovel intordp trucks;

- truck haulage of ore to the ROM pad near thehengssection or direct haulage of waste
rock for disposal;

- crushing of the mined rock to obtain a crushemtipct of the desired rock particle size.

The anticipated daily production of 2,500%day at Ada Tepe would generate the
following emissions:

- between 1.9 and 3.8 g/s of particulate matter ;gpftom rock drilling, blasting and
handling in the open pit (the highest value of émaission factor of 0.05 kg/t can be selected
because it includes mining, blasthole drilling, lpag, truck loading with a shovel, pit haulage
operations, etc.; however, it may be reduced t8®DKy/t due to the use of dust control measures
in drilling (sprinkling and wet scrubbing);

- 0.3 g/s ofPM,o at the ROM ore pad,;

- 0.3 g/s ofPM;p at the low-grade ore stockpile;

- 1.3 g/s of PMp at the IMWF (Optionl) or, alternatively, 2.6 gfsRM;, at the waste rock
stockpile (Option2, no mixing of mine rock with ltags).

The rated throughput of the crusher is approx. 2B0-t/h (with the respective treatment
facilities) The project considers installation pfiskler and dust collection systems (bag filtens)
the crushing section. Therefore, the estimated samissalues there are comparatively low — 0.06
als.

The service road is split in two sections: - frdme bpen-pit operational area through the
ore stockpile to the crusher, or approx. 1,200ng leection — 0.22 g/km of dust for about 130 trips
per day; - from the stockpile to the mining wasteilfty, or approx. 1,800m long section — 0.15
g/km of dust for appox. additional 90 trips per day

The model assumes four area sources with the folpdimensions:

- open pit operational area — 140m long and 40 wide

- ROM pad — 50m long and 20m wide;

- low-grade ore stockpile operational area (witthe IMWF footprint) — 50m long and
20m wide;

- IMWF — 140m long and 40m wide.

The pit haulage roads, which are 6.0 m wide anckehavotal length of 3,000 m, are
assumed as line sources.

The respective isolines of the superpositioned A&kpersion concentrations of
particulate matter (PMyo with a gravity deposition rate of 0.07 m/sec) aittbgen oxides(with
a gravity deposition rate of 0.001m/sec) for tbedentified emission sources associated with the
respective mining and transport operations (pamtraes are ignored) under the typical weather
conditions in the region are provided in the figubelow.
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Dispersion of PN from mining operations, ROM pad, low grade orekpile and the IMWF
(Option 1), together with the site and access roads (assuaciinge operations in the north
part of the open pit).
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Total dispersion of particulate matter (RJVin the vicinity of the deposit shown on a map
(Option 1), with active north open pit area.
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Total dispersion of particulate matter (RJVin the vicinity of the deposit shown on a map
(Option 1), with active south open pit area.
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Dispersion of PMp from mining operations, ROM pad, low grade orekpie and the waste
rock stockpilgOption 2), together with the site and access roads (assuaeinge operations
in the north part of the open pit).
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Total dispersion of particulate matter (RJVin the vicinity of the deposit shown on a map
(Option 2), with active north open
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Dispersion of PMp from mining operations, ROM pad, low grade orekpie and the waste
rock stockpilgOption 2), together with the site and access roads (assumeinge operations
in the south part of the open pit).
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Total dispersion of particulate matter (RJVin the vicinity of the deposit shown on a map
(Option 2), with active south open pit area.

estimated as follows: - up to 0.04 md/n purple (compliant with the average annual lifoit
protection of human health); and — up to 0.05 migfimbrown (compliant with the average daily
limit for protection of human health) (Regulatio2/15.07.2010 on the Emission Limits for
Sulphur Dioxide, Nitrogen Dioxide, Fine Particutd.ead, Benzene, Carbon Monoxide and
Ozone in the Air).

The crusher exhaust facility is assumed as a sepaa@nt source, 4m high, 0.4m in
diameter, whose capacity will match the capacityhef dust collection system and will emit the
exhaust air downstream of the bag filters - 0.20laj/dust (art. 11, par. 1 of Regulation 1/2005
on Normally Allowable Air Emission Levels for Haroif Substances (Pollutants) Emitted from
Sites and Operations with Emission Point Sourc@%le ASL concentrations under these
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conditions will be as follows: - under typical wiode conditions in the region - maximum ASL
concentrations of 0.00114 mgfrat 100m south and north of the source; - underabeat wind
conditions in the region (north to south) - maximASL concentrations of 0.00334 mg/mt
100m south of the source. The maximum ASL concaatra will be far below the respective
average annual limit for protection of human he#lt02 mg/m) and average daily limit for
protection of human health (0.05 mdjminder Regulation 12/15.07.2010 on the Emissionitsi
for Sulphur Dioxide, Nitrogen Dioxide, Fine Dust rifeulates, Lead, Benzene and Carbon
Monoxide in the Air, and also below the anticipatethl dust level in the active operational area
in the open pit, at the ROM pad and at the IMWF.

The two options do not substantially differ in ter@f nitrogen oxide pollution since the
IMWEF (Option 1) and the waste rock stockpile (Opt®), where the number of active equipment
units is assumed to be the same, are more or ilagarsin terms of location and area. Site and
access roads will be a major source of nitrogenl@xiollution but they are also the same under
both options.

The selection of an active operational area inAtia Tepe open pit is of minor importance
for the pollution in the vicinity and for the ASLloocentrations of nitrogen oxide in the nearby
populated areas.

Dispersion of NOx from mining operations, ore syutkand waste rock stockpile, including
the IMWF and the site and access road
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Total distribution of nitrogen oxides (NOX) in thiinity of the deposit shown on a map, with
] active north open pit area.

S\ S
c};r'

=

to 0.04 mg/m in purple yellow (compliant with the average anirait for protection of human
health); and — up to 0.2 mgfrim dark blue (compliant with the average hounitifor protection
of human health).

1.2.3. Dust and Gas Emissions from Processing (Fion and Reagents Facilities) at
the Process Plant

The pre-treatment of the flotation feed requirefddition of reagent for sulfidizing the
particles' surface (Copper Sulphate) at the pragegiage - SAG mill grinding; - advancing of
collector reagents to an agitator for conditiongmpr to flotation. The following reagents will be
used in the flotation process: Collector: PAX (gstam amyl xanthate) and a minimum amount
of dithiophosphate (Aerofloat 208); Frother: CytecePrep F 549; Dispersant: Sodium silicate
(N&OxnSiQ, also known as water glass or liquid glass); Sdighr: Copper sulphate
(CuSQx5H,0).

DANGO PROJECT CONSULT EOOD 162



EIS - Mining and Processing of Auriferous Ores aAe@pe Prospect, Khan Krum Deposit, Krumovgrad

The hazardous components in the reagents faciity e classified as Class | organic
compounds according to Appendix 3 to Regulatior80.3/2.2003 on the Protection of Personnel
against Exposure to Chemical Agents at the Worlpldthe emissions from potassium amyl
xanthate and dithiophosphate in the air may noeest@0mg/mor 10 kg/h (art.16, par.3 and art.
14, par. 1 ofof Regulation 1/2005 on Normally Allowable Air Emiss Levels for Harmful
Substances (Pollutants) Emitted from Sites and @jp&s with Emission Point Sources). A dust
collecting system having a rated capacity of 4,008° will be installed above the xanthate
mixing deck.

The process plant exhaust facility is assumed separate point source located within the
process plant footprint, 12m high (art. 4, par.f&Regulation 1/27.06.2005) and 0.4m diameter,
whose capacity will match the capacity of the dudlecting system and will emit the exhaust air
downstream of the bag filters - 0.10kg/h of potassamyl xanthate and/or dithiophosphate. The
ASL concentrations under these conditions will bdéadlows: - under typical windrose conditions
in the region - maximum ASL concentrations of @49 mg/ni at 140m south and north of the
source; - under prevalent wind conditions in thgiae (north to south) - maximum ASL
concentrations of 0.00188 mgfmt 140m south of the source. The maximum ASL cotmagons
will be far below the respective MAG4n = 0.05 mg/m and MAGnaxshot= 0.15 mg/m for
dithiophosphate (section 114 of Regulation 14/23997, last amendment in SG issue
42/29.05.2007, effective date 01.01.2008, on theiiam Allowable Concentrations of Harmful
Substances in the Ambient Air of Populated Areas).

The identified air pollution sources fropnoduction operationsinclude:

- area sources - the operational area in the pgernthe ROM pad, the low-grade ore
stockpile and the IMWF (mining, processing and dss operations, 24 hours a day);

- line sources (site and access roads with 24-haific); and blasting (instant release
twice per week);

- point sources — crusher and process plant emigaailities (24 hours a day).

Area sources— the active operational areas in the open pét,ROM pad, the low-grade
ore stockpile and the IMWF will be sources of: gifive dust emissions from the mining
equipment and exhaust gas from engines of the md@gjlipment, which are adjusted to area
sources; and line sources (site roads adjustedeto sources): the road for shipment of the final
product, which is a source of dust and engine estifaom the trucks.

Point sources- gas exhaust from the crusher dust collectingesysdownstream of the
filter set; - gas exhaust from the process plast dallecting system (after filtration).

Line sources— heavy truck traffic on the site roads betweendattive operational areas in
the open pit, ore stockpile and the IMWF-.

Blasting operations— instant release of pollutants in the air, whigtiude blasting fumes
and dust from the blasts, twice per week (12 mop#ns/ear).

The type and quantitative profile of the pollutatitat will be emitted is provided in
numerical format in the previous tables, while tfispersion area of the individual pollution
sources is provided in the respective figures. AB& isolines generated by the model with the
respective ASL concentrations are used as a lmagientify the critical receptors during operation
- the nearby populated areas: - to the east: Chaban 380 m, Chobanka 2 - 330 m (360 m),
Kupel - 990 m (500 m); to the north-east: Soyl&D0 m; - to the west: Pobeda - 740 m (1,300
m). In order to determine the compliance of thession concentrations with the applicable
maximum allowable concentrations for populated siré@e model estimates the potential annual
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average and maximum ASL concentrations in the m#s@erecipient areas. The estimatag-
hour average and annual average concentrationsf pollutants in the air reflect the typical
operating conditions for such a mining operatiom ame calculated in terms of the typical
windrose conditions in the Krumovgrad region (datan Krumovgrad gauging station). The
estimatednaximum hourly average concentrationsof pollutants reflect the maximum possible
pollution that may occur as a result of an instelease (blasting operations) assuming the
prevalent north-to-south wind direction.

1.2.4. Assessment of the Impact from Air Pollutioron the Environmental Media and
Factors Significance of the Impact

The estimated concentrations of nitrogen and sulpkigdes in the vicinity under normal
operating conditions are: - commensurable withlithé for safe vegetation exposure to nitrogen
oxide (30 pg/n) based on 1-year average estimates and - belowirttiefor safe natural
ecosystems exposure to sulfur dioxide (20 g/fior one calendar year and subsequent winter
period. Total deposited dust emissions will havecalised impact on the air as they disperse at
short distances from the source at a high grawfyodition rate and small release height. Those
sources may impact vegetation that is within aatertlistance. Dust emissions do not differ in
chemical composition from the soil parent matenalthe region and therefore they do not create
any risk of altering the local soil properties adértility.

Mining: The estimates demonstrate that air pollution Ewel particular critical zones
(Chobanka 1, Chobanka 2, Kupel, Soyka and Pobeda)githe project operation, including the
associated ancillary infrastructure, will heavilgpgnd on the selected option for management of
the mine rock. The re-location of the active oderetl area in the open pit (within 600m north to
south) substantially changes the respective ASkceatnation lines.

The 24-hour averageM o concentrations in the model of the critical zore as follows:

- under Option 1: — at Chobanka 1 and Chobankag@proximating and below the average
daily limit for protection of human health (depemglion the location of the active operational area
in the open pit); - at Kupel, Soyka and Pobedapr@pmating and below the average daily limit
for protection of human health; - Taynik, BitovoelBgush, Koprivnik and Dazhdovnik - below
the background level,

- under Option 2: — at Chobanka 1 and Chobankaapproximating and exceeding the
average daily limit for protection of human heglxceeding when the active operational area is
in the north part of the open pit); - at Kupel, B@ayand Pobeda - approximating and below the
average daily limit for protection of human healthTaynik, Bitovo, Belagush, Koprivnik and
Dazhdovnik - below the background level,

The existing mathematical models used to predist @missions from surface mineral
workings do not provide reliable data (UK DepartinehEnvironment report, 1996). Generally,
the models cannot handle the complex interactiosuoface conditions, changing meteorology,
the range of activities and the topography. The ehddes not include the ground surface type
(open pit and rugged landscape) nor the influerigeecennial vegetation, although those factors
will mitigate the dispersion of particulate mattkr.this case, the natural shielding topography (a
hill between the pit and Chobanka 1, Chobanka 2kangel villages) will act as a physical barrier
to the dispersion of particulates in the directibthese villages.

Data from monitoring of active opencast mining @pens suggests that large dust
particles (greater than @) make up the greatest proportion of dust emiftech mineral
workings and will largely deposit within 100m ofusoes. Medium size particles (10¢880) are
likely to travel up to 250-500m. Particulates beld@um comprise a relatively small proportion
of the total suspended particulate. Dust emissieasentially consist of particles, whose
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composition is similar to that of the local soilsdarocks and therefore should not necessarily be
regarded as polluting matter.

With regard to the impact on the nearby resideatiass, the potential for the generation of
fugitive dust emissions may be perceived at up @6-600 m of the dust source. The M
background levels measured in the nearby villagesup to 20-30% of the average annual limit
for protection of human health.

The IMWF, where waste rock and tailings will be disposed under Option 1, will
progressively be rehabilitated, which will minimigke effect of wind erosion. Experience
suggests that such facilities tend to be "selfesnstg" as the finer fractions move into the void
space of the rock material. A TMF under Option @pérate storage of mining and processing
wastes) will store wet tailings with comparativéigh water content and therefore its surface will
not be a source of significant dust emissions. Ugomination of tailings disposal, the tailings
management facility will be drained and its surfaaé be capped with an insulating layer and
then soil.

The dust emitted from the opencast mining actisitiéll largely be contained within the
open pit. The pit walls will act as natural shielglielements.

The strategy developed to mitigate the impactsthasobjective to improve controls and
minimise the adverse effects on the surroundingresrof population and the environment. The
Company considers the following controls: - Maintdhe haulage road surfaces wet in dry
conditions; - All site drilling equipment will opate under the reverse circulation (RC) method
and will be equipped with three dust collection angpression systems (two dry filters for larger
dust particles and a water mist system to suppitessdust particles smaller than on); -
Progressively rehabilitate the roads that have beade redundant; - Establish and maintain a
protective green belt around roads and operatiareds. Considering this project strategy, the
minimum PMgo emission factors have been used in the enmiseiecdsts.

In terms of nitrogen oxides (NOx) the selection of either option will not make a
difference on the ASL concentrations: — at Chobabkand Chobanka 2 — approximating and
below the average daily NOx limit for protection lmiman health (depending on the location of
the active operational area in the open pit);Kigtel, Soyka and Pobeda (also in the critical zone)
- approximating and below the average daily linoit protection of human health; The measured
background concentrations of nitrogen oxides atevbéhe detection limit of the method, i.e.
negligible.

The other emitted pollutants do not demonstrate\eatyes above the allowable limits: -
the 24-hour average concentrations of, 3 below the average daily limit for protectioh o
human health; - the 24-hour average concentratibihg; are way below the MAC for a 24-hour
period. The sprinkling-based dust suppression énaittive operational area of the open pit will
mitigate the dust pollution in the deposit areailevhite roads must be wetted regularly, especially
in windy and dry/warm weather conditions.

Area of impactThe impact on the ASL quality will be direct at&Adepe and in the areas
within 500-600m distance from the deposit (arouperational areas) but on a local scale; the
anticipated levels that may potentially exceedrdspective average annual limits for protection
of human health are: - aproximating or below tmeits for Chobanka 1 and Chobanka 2 under
Option 1; and - aproximating or above the limits @hobanka 1 and Chobanka 2 under Option 2.
The impact on the soils and vegetation will be riecli within 10-30m from the active operational
area in the open pit, the ore stockpile and theevaxck strockpileSeverity of impactmoderate
to significant (medium to high)Duration of impact over the 9-year concession period;
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Occurrence of impactcontinuous throughout the day, 330 workdays peruen; Cumulative
impacts— none expected.ransboundary impacts- none expected.

Blasting: The model demonstrates that air pollution from tiokasin the identified zones
(Sinap, Shturbina and Labovo, north to south dimegtwill be below the maximum allowable
(not-to-exceed) concentrations of harmful substamnmtéhe ambient air of populated areas.

Area of impact:Direct air impact on the minesite and the adja@ets in downwind
direction, which is north to south for the site. pievalent wind direction from the north, the
nearest populated areas, namely Chobanka 1, Chatzadupel, Soyka and Pobeda, will remain
outside the zones of concentration levels excedti@agmission limits (1-hour average limits for
protection of human health). Indirect impact onlscand vegetation on a local scale —
occasionally, along the path of the blasting plurBeverity of impactmoderate (medium);
Duration of impact Over the life of the operation, during blastingeaations;Occurrence of
impact Occasional Instant release of pollutants, twieewweek, 12 months per yeaGumulative
impacts— none expected;ransboundary impacts none expected.

Realistically, the blasting operations in the op&nare likely to impact the air quality in
the nearest populated areas only when the windsfoam the east or from the west. The likely
change of the prevalent wind direction will redube effect of the potential air transport of
pollutants to those areas. Coarser particulateshragg a negative impact as they deposit on the
vegetation along the path of the blasting plume.

1.2.5. Assessment of the Impact from Air Pollutioron the Lands Adjacent to the
Minesite

The Ada Tepe operations will have an indirect imipacthe soils from dust emissions in
the ASL and subsequent dust deposition, as welbrashe vegetation — the nitrogen oxides
emissions are likely to exceed the limits for expesof vegetation. The limits for exposure of
natural ecosystems to sulphur oxides are not exgeotbe exceeded.

Mining: The forecast results demonstrate that air pohutevels within the populated
areas as a result of open pit operations will lmemparable with the allowable limits for MAC of
PMjg in centres of population depending on the seleojgtbn: — Option 1, Chobanka 1 and
Chobanka 2 — approximating and below the averagg lifait for protection of human health
(depending on the active operational area in thes ggit); Option 2: Chobanka 1 and Chobanka 2
— approximating and exceeding the average daily fion protection of human health (exceeding
when the active operational area is in the nortt giathe open pit). The average daily nitrogen
oxide (NOx) levels at Chobanka 1 and Chobanka 2 belaproximating or below the average
annual limit for protection of human health regasdl of the selected option.

The obtained results and forecast models demoedtrat the zones where the deposition
of particulate matter from the mining operationdl wkceed the limits for surface pollution of
open areas will be confined to the operational sar@he graphic presentation of the estimated
dispersion of the ASL concentrations of particulat&tter (PMo) in the open pit area is provided
in the figure below.
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mg/nt of total dust per 24 hours - maximum allowablefaze pollution of open areas under
art.16 of Regulation 2/1998 on Maximum Allowabler Amissions (Concentrations in Waste
Gases) of Harmful Substances Emitted from Statir&s). The duration of impact is 24 hours
per day although the zone is comparatively smallwaitl include operational areas only.

The obtained results and forecast models demoedtnat the zones where the average
annual nitrogen oxides emissions from the miningrapons will exceed the limits for exposure
of vegetation will be commensurable with the enaissi forecasts for the vicinity of the
operational areas. Isolines of ASL windrose dispearsf nitrogen oxides concentrations for a 24-
hour workday (continuous operation): - up to 0.0§/mf in cream colour (vegetation exposure
limit based on 1-year average estimates) ( notiegige to the areas in immediate proximity to
the sources).

The graphic presentation of the estimated dispersidhe ASL concentrations of NOx in
the open pit area is provided in the figure belliws not dependent on the option selection.
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The impact on the ASL quality will be direct withihe Ada Tepe areas, especially those
that are adjacent to the operational areas, b tmtal scale; no significant changes in the air
quality are expected. Impact forecasts includer indirect impact on the soils from the deposition
of particulate matter around and between operdtanmas (for Pi), which will exceed the total
dust emission standards for open areas; and ireet @dnpact (NDx) on the vegetation around the
operational areas and the roads connecting thenchwhill exceed the limit for exposure of
vegetation based on 1-year average estimatedljrtiiiss not applicable to the areas adjacent to
the sources.

Blasting: The obtained results and the forecast models danabmshat the blasting-related
air pollution at the nearest recipient in downwididection (Sinap Village) will be below the
MAC for centres of population. It is very unliketiiat the blasting operations in the mine will
have any impact on the air quality in other neigitap villages downwind of the minesite
(Labovo and Sturbina).
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2. Surface and Ground Waters
2.1. Project Sources of Surface Water and Groundwat Pollution

2.1.1. Sources of Surface Water and Groundwater Hakion over the Project
Construction Phase

Construction and engineering works are schedulesmomence in the beginning of 2012
and be completed within 24 months, with approxinya890 positions being created at various
stages over this phase.

The impact on surface water quality during the gebjconstruction means increased
content of particulate matter (increased sediméowd). Elevated suspended solids sediment
loadings in rivers and streams are generally demtal to aquatic ecologies because they can
blanket stream beds and vegetation and reducergghption.

The strongly seasonal flow regime characteristithef Krumovitsa catchment is probably
naturally conducive to minimising any impact froedsnent loading During dry months there is
little tributary flow to carry sediment. and in waibnths the rivers are naturally high in sediment
loads during periods of higher energy and flows thetse loads are largely diluted by the large
flow quantities.

Nevertheless, the potential sediment loads willdsiiced as much as possible to minimise
the impact of the project on the environment.

The following provisions have been made to minimilse risk from pollution of the
surface run-off:

- Construct temporary surface interception drainsditeert surface run-off from the

construction sites;

- Construction of settling ponds to collect the wateontaining high sediment level (soll

and subsoil particulate matter) for precipitatidnsaspended solids prior to discharge
into the receiving water.

2.1.2. Sources of Surface Water and Groundwater Pation over the Project
Operation Phase - Water Balance

Most of the surface runoff over the operation stagjebe diverted from the project area
by way of a drainage system, which will preventatsitact with process related products, raw
materials and waste.

The Ada Tepe Pit will collect seepage and runafhfrthe surrounding area and pump the
water to an open pond (the Runoff Storage Pond)chwivill provide the process plant water
requirements. Two collection (drainage) sumps walllect surface runoff, seepage, and tailings
water release from the IMWF area. Water collectethe collection ponds will be pumped to the
Runoff Storage Pond specified above. This tank wilo collect pit runoff from direct
precipitation and other mining operations.

The Runoff Storage Pond will be the main sourcevatfer for the mining and processing
operation. A discharge facility will be installedl ¢nable discharge of water from the tank into the
Krumovitsa river system. Water will be dischargatbithe environment mostly in case of storm
events, i.e. extreme precipitation. The water wafport to a Wastewater Clarifier for additional
clarification prior to discharge. The discharge lguavill meet the allowable emission levels and
will not derogate the river water quality. The diaoged water volume will not cause a significant
change in the river flow rate as that volume wi#l $#mall compared to the river outflow. The
project considers that more than 98 % of the weahand will be met from recycling.

Eluate determinations according to BNS EN 12506/@8 conducted on mine rock and
flotation tailings samples in order to identify ithiehavior. The method is used for the purpose of
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determination of waste leaching as a function efltuids/solids ratio. The low ratios reflect the
standard conditions in similar waste facilities l@hhigher ratios reflect the processes that could
take place in stored mine waste in case of rundiitriation and circulation. The results of the
eluate testwork are substantially below the alldealimit values specified in Table 4 of
Regulation 8 on the Terms, Conditions and Requirgsnér Construction and Operation of
Landfills and Other Facilities and Installations #&aste Recovery and Treatment (Threshold
leaching values for non-hazardous granular masetizht may be deposited in non-hazardous
waste facilities).

The quality of the water released from the tailiryging consolidation was assessed
through water tests conducted in the SGS assayatvy during testwork on flotation tailings
samples from the flotation concentrate tests onsaraples from both zones of the deposit - the
Upper Zone and the Wall Zone. The water assaysatelithat the clarified water meets the
discharge quality requirements for categories |l&aoflreceiving streams.

The mine drainage from the open pit is expectedot@ain mostly high sediment levels.
The results of the Acid Base Accounting (ABA) stajeochemical testing conducted by Eurotest
Control on 81 mine rock samples from the deposiaity demonstrate that the mine rock is non-
acid generating and therefore the mine drainageti®xpected to be acidic, nor contain elevated
levels of arsenic and heavy metals.

The assay certificates from the testwork on water mine waste samples are presented in
Appendix 9.

Effluents from restrooms and bathrooms will be edid using a separate collection
sewage system and delivered to a domestic wastettadément plant. The treatment process will
include passive, chemical and biological treatnstages. The treated effluent (at a rate of 0.8 L/s
or 6,500 m per annum) will report to the Wastewater Clarifignior to discharge into the
Krumovitsa River.

Site Wide Water Balance

A site wide water balance model has been develtpdtie proposed gold mining project,
which includes the open pit, the process plantthednine waste disposal facility (the Integrated
Mine Waste Management Facility) shown on the Gdngi@ Plan, Appendix 1. The water
balance features have been grouped into three cagegories:

- Water collection facilities including the opert;pi

- Integrated Mine Waste Management Facility (IMWéi)d

- Process Plant.

Figure V.2.1-1 shows the conceptual water balahoe fliagram and Table V.2.1-1
describes the individual flow components. The agdions made in the site wide water balance
development are:

- Precipitation distributions for all types of ysare distributed based on the average year
distribution;

- Precipitation on the integrated mine waste ardh imfiltrate through the waste and
contribute to collection sumps as IMWF seepag®widt

- The collection sumps are assumed to be operatad empty condition; The sumps and
the water collection facilities are also assumedg@mpty at the start of the simulation;

- The sumps and the water collecting facilities everodeled assuming no seepage losses
from the model,

- Seepage and runoff from the IMWF is assumed V& lealequate water quality for use as
process water at the process plant;
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- The Runoff Storage Pond is modeled as a fullgrimpoundment with only evaporation
and makeup water extraction for the process pkamy. water excess to the process requirements
is assumed to be a surplus (so-called "overflowdt tcan be treated for discharge into a surface
receiving stream after additional clarificationairclarifier;

- Process water requirements are satisfied entirefy the Runoff Storage Pond; - A one-
off abstraction of water from the Krumovitsa Riaithe start-up of operations;

- Freshwater makeup is pumped from the Fresh Wiaek, which is recharged from the
proprietary abstraction well,

- The water released from the consolidation of dépd tailings is based on an annual
production rate of 850,000 tons per year and mgglsolids contents of 56%.

- Runoff from the plant site area is assumed tontelp the South Collection Sump.

Water Balance Flow Components

Table V.2.1-1.
Area NElrg\é)ver Description
Flows associated with oré PR1 Process Water from Runoff Storage Pond to Bsoekant
processing and tailings PR2 Tailings from Process to North Catchment IMWF
production (PR) PR3 Tailings from Process to South Catchment IMWF
P1 Water from North Collection Sump to Runoff Sggdond
P2 Water from South Collection Sump to Runoff Sger®ond
Pumped Flows (P) P3 Water from Ade Tepe Pit Sump to Runoff StoragedP
P4 Water from External Fresh Water Sources to Rustofage Pond
P5 Water from External Fresh Water Sources to RahRaocess Plant
DP1 Direct Precipitation on North Catchment IMWF
DP2 Direct Precipitation on North Collection Sump
DP3 Direct Precipitation on South Catchment IMWF
Direct Precipitation (DP) DP4 Direct Precipitation on South Collection Sump
DP5 Direct Precipitation on Ade Tepe Pit Sump
DP6 Direct Precipitation on Runoff Storage Pond
DP7 Direct Precipitation on Plant Site Area
RO1 Runoff from North Catchment IMWF to North Calfien Sump
Runoff (RO) RO2 Runoff from South Catchment IMWF to South Cdilen Sump
RO3 Runoff from Ade Tepe Pit Catchment to Pit Sump
RO4 Runoff from Plant Site Area to South Collectump
Evaporation from North Collection Sump Surface
Evaporation (E) Evaporation from South Collection Sump Surface
Evaporation from AdeTepe Pit Sump Surface
Evaporation from Runoff Storage Pond Surface
Seepage from North Catchment IMWF to North @titben Sump
Seepage (S) Seepage from South Catchment IMWF to South Gale Sump
Seepage from Groundwater to AdeTepe Pit Sump
Tailings Release from North Catchment IMWF to Ndtthllection
Tailings Water Release Sump -
Tailings Release from South Catchment IMWF to S@nhection
Sump
Discharge (M) M1 Discharge

*/ IMWEF - Integrated Mine Waste Management Facility.
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The project water collection facilities and theieated flows will be:

 Runoff Storage Pond — Its design capacity is 1@@dand is designed to collect runoff
from the process plant site, runoff from directqgypéation on the open pit and IMWF
areas and IMWF drainage (tailings release, seepdde Runoff Storage Pond will
provide the process plant water requirements wthike excess water will report to a
Wastewater Clarifier for additional clarificatiorrigr to discharge into the Krumovitsa
River;

* Reclaimed Water Tank — It will collect the watecleemed from the tailings thickening
and concentrate dewatering. This tank will alscenex waters from the Runoff Storage
Pond and makeup water from the Fresh Water Tankdicg to process requirements;

» Fresh Water Tank — Its design capacity is 380 n@Bitis designed to collect fresh water
supplied from the proprietary abstraction wellhe Krumovitsa (or Kessibirdere) gravels.
It will supply fresh water to all site ablution fhaiies, the reagents preparation facility and
the Reclaimed Water Tank. It will also be connedtethe Runoff Storage Pond to enable
recharging of the pond during the dry period ofykar should this be necessary.

The water balance model is developed using the &oidimulation environment; a
graphical, object oriented software platform. Tiedel simulates the water management
processes at the mine from start of operationsutiir@ao the end of mine life. The mine
construction, closure and post closure states@rsmaluded at this stage.

The model has been run with daily timesteps foina gear mine operating period. Table
V.2.1-2 presents the general modeling parameterassumptions.

Water Balance Model Input Parameters and AssumgptioGeneral Table

Table V.2.1-2
Variable/Parameter Value Comment/Assumptions
Simulation Duration Year O to Year 9 Selected fratart to end of mine processing operatiops.
Based on daily time-steps. Results, however, hveill
Number of Timesteps 3288 shown on a monthly basis and summarized on an &npua
basis.

Climate Parameters

The climate on the project site is typical of a @oental-Mediterranean climate with mild
winters and hot summers. The monthly average testyres vary between +1.3 °C in January to
+23.7 °C in July. The average daily maximum betwBenember and February is between +6 °C
to 8.6 °C, however, during cold periods the temjuees can fall to -13 °C. During summer warm
periods, the temperatures can exceed 36 °C. Loa#y dainfall data was recorded at the
Krumovgrad meteorological station over a 30-yeaigoebetween 1974 and 2003.

The water balance model will be developed usingane climate conditions, as outlined
in Table V.2.1-3 below which presents the averagathly rainfall, lake evaporation, and runoff
coefficients (Golder, 2009). Table V.2.1-4 presehesprecipitation frequency analysis results for
the annual wet and dry years (Golder, 2009). Lakaperation was estimated from the pan
evaporation data presented in Golder (2009) usicgedficient of 0.8 (Ausenco, 2005)able
V.2.1-5 presents the estimated 24-hour rainfalhes/éor different return periods (Golder, 2009).
These values are considered to be conservativeléG&2009). Table V.2.1-6 presents the water
balance model input parameters and assumptiorddificaite and runoff generation in the model.
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Monthly Average Precipitation, Lake Evaporation danoff Coefficients (Golder, 2009)

Table vV.2.1-3
Month Precipitation (mm) Lake Evaporation (mm) R'\Lljitc?f;a(lic();erfc;il(j:?gnt

January 63.4 26 0.89
February 69.9 30 1.01
March 65.9 42 0.84

April 63.4 62 0.62
May 59.1 81 0.38
June 46.4 103 0.24
July 38.4 140 0.13
August 24.1 132 0.08
September 41.6 95 0.12
October 51.1 60 0.14
November 83.3 40 0.30
December 96.9 29 0.64

Total 703.5 841 N/A

Average N/A N/A 0.45
N/A - not available
Annual Precipitation (mm)
Table v.2.14
Return Period Annual Precipitation (mm)
Wet Years Dry Years
1.2 years 687.9

1.5 years 829.6 570.7

1:10 years 914.0 519.6

1:25 years 1012.8 474.1

1:50 years 1081.8 450.2

1:100 years 1147.5 432.8

Frequency Analysis Summary for the 24-hour Rairfa#nt

Table V.2.15
Return Period (years) 24-Hour Rainfall Event (mm)

2 56.6

5 73.0

10 84.6

20 96.4

50 112.6

100 125.6
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Water Balance Model Input Parameters and Assumpti@limate/Runoff Generation

Table V.2.1-6

Variable/Parameter

Value

Source

Comment/Assumptions

Daily Precipitation

Lookup Table

Golder, 2009

Deterministic daily precipitation is based on an
average monthly precipitation distribution and
yearly total precipitations (see Table 3).

R. Undisturbed Area

Lookup Table

Golder, 2009

Monthly runoff coefficients applied to the natur
ground and undisturbed areas. Accounts for
losses due to evaporation, storage, infiltratiao,
(see Table 3).

;1

4]

Rc Integrated Mine Waste
Facility

0.6t00.8

Assumed: The ratio of precipitation infiltrating
through the IMWF that contributes to IMWF
seepage is assumed to vary seasonally betwe
0.6 (May to October) and 0.8 (November to
April) to account for losses due to evaporation,
storage, infiltration, etc.

N

R. Water surface

1.0

Assumed: Average annual runoff coefficient

applied to the pond surface (Direct precipitatiof).

R. Pits

0.9

Assumed: Average annual runoff coefficient
applied to the open pit areas. Accounts for los
due to evaporation, storage, infiltration, etc.

5ES

R. Plant Site

0.8

Assumed: Average annual runoff coefficient
applied to the plant site areas. Accounts for
losses due to evaporation, storage, infiltration,

etc.

Runoff in the water balance model is estimated m@eg to catchment types.

following catchment types have been assumed andhaunised in Table V.2.1-7:
- Undisturbed areas — represent areas of undistunditeidal growth;
- Waste areas — represent areas where tailingsvaste rock have been placed, or the
areas that have been prepared for placement;
- Water surface areas of surface water bodiesadities;
- Pit areas — represent the open pit footprintsa@de Tepe pit); and,
- Plant Site area- represents a combination ofgjrawfaces and infrastructure.

Catchment Areas (in for ha) Per Catchment Type

Table V.2.1-7
Area Undisturbed Area Waste area Pond Surface Pits Pli\r;'é?te
. 2 81,668 mMto
Ade Tepe Pit 0.0 0.0 334°'m 157 905rR®@ 0.0
Runoff 0.0 0.0 Varies with water 0.0 0.0
Storage Pond level
North
Collection | Varies with Mine Life | Varies with Mine
Sump’s (20.6 ha to 3.7 ha) | Life (O to 16.9 ha) 334 nf 0.0 0.0
Watershed
South
Collection Varies with Mine Life | Varies with Mine
Sump’s (34.8 hato 6.4 ha) | Life (0 to 28.4 ha) 334 nf 0.0 0.0
Watershed
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Area Undisturbed Area Waste area Pond Surface Pits Plir;tei'te
Plant Site 00 0.0 0.0 00 a5
Area

(a) Pit Areas by Year are as follows: Year 1 — 60,080¥ear 2 — 100,000 m?, Year 3 — 115,000 m?, Year 4
130,000 m?, Year 5 — 145,000 m?, Year 6 — 145,080vmar 7 — 155,000 m?, Year 8 — 158,000 m?, Year 9
158,000 m2,

Water Collection Facilities and Sources

The water supply facilities consist of the Runaifr@ge Pond, the Reclaimed Water Tank,
the Fresh Water Tank and external freshwater supply
The Runoff Storage Pond will collect:

- The surface runoff, seepage, and tailings watease from the IMWF area. The
water is collected in two collection ponds at tbe bf the IMWF and then pumped
to the Runoff Storage Pond.

- Mine waters and runoff from the Ada Tepe pit afd@e mine waters are collected in
the pit sump and pumped to the Runoff Storage Pond.

The Runoff Storage Pond will provide the procesmplwater requirements. The excess water
from the pond will report to a Wastewater Clariffer additional clarification prior to discharge
into the Krumovitsa River.

The Reclaimed Water Tank will collect the waterlagned from the tailings thickening and
concentrate dewatering. It will be recharged witlitev from the Runoff Storage Pond and with
fresh water from the Fresh Water Tank.

The Fresh Water Tank is designed to collect freatemsupplied from the proprietary abstraction
well in the Krumovitsa or Kessibirdere gravels. Thesh water will be used as process makeup
water and to supply the project ablution facilities

Open pit
Table V.2.1-8 presents the water balance inputnpaiers and modeling assumptions for
the Ade Tepe pit, the water collection facilitieslaxternal water sources.

Water Balance Model Input Parameters and AssumgtioAde Tepe Pit and Water Collection
Facilities
Table v.2.1-8

Variable/Parameter Value Source Comment/Assumptions

Seepage assumed to be constant throughout thg year

. 3
Pit Seepage 18,000 fyr Ausenco, 2005 and starts at the beginning of mine life.

Ade Tepe sump pump capacities assumed to p
four weeks of the maximum monthly runoff volume

from the average annual year plus groundwater pver
a three week period

Pit Sump Pump Capacity 30%r

Collection sump is assumed to have a storage

capacity of 2000 i with a depth of 6 m, and a

rectangular shape with a water surface area of 34
2

m-.

Mine Pit Sump Capacity 2000°m
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Variable/Parameter Value Source Comment/Assumptions
Runoff Storage_ Pond Lookup Golder 2010 Storage-EIe_vatlon-Curves based on Option 2 Water
Storage-Elevation Curves Pond Location
Water Volume to start Email Assumed to be the minimum volume for storage
91,081nd communication | capacity required for 3 months of process plant

pumping freshwater from Dundee operation

Freshwater pump to Runoff
Storage Pond

Assumed to be the minimum required size to meget

42.2 ni/day all process plants demands

Process PlantThe process plant water requirements are sati$f@mu the Reclaimed
Water Tank. The tailings output is directed to hegrated Mine Waste Facility. Table V.2.1-9
presents the water balance input parameters andlimg@ssumptions for the process plant.

Water Balance Model Input Parameters and AssumgtioRrocess Plant

Table V.2.1-9
Variable/Parameter Value Source Comment/Assumptions
Production Rate 850,000 tpy Ausenco, 2005 Productte
Tailings % Solids o - -
(by Weight 56% Golder, 2010 The Tailings output is direciedMWF
Total Process Water Emal_|l . Water required from the Runoff Storage Pond to
; 68 n/hr communication :
Requirements meet the Process Plants Requirements
from Dunde:
Process Freshwater Email Freshwater required from External Freshwater
. 7.2 mhr communication Sources to meet the Process Plants
Requirements -
from Dundee Requirements
Water in Ore 68,000 Hyear Ausenco, 2005 Water in ore feed to the Processing Mill at

production rate of 850,000 tpy

Integrated Mine Waste Management Facility (IMWF)'he IMWF comprises the North
and South Catchments that will store both Tailiagd Waste Rock from mining operations. Two
collection sumps will collect surface runoff, segpaand Tailings Water Release from the waste
area. Water collected in the ponds is pumped toRbteoff Storage Pond, where it is either
recycled back to the process plant to meet prodessands or advanced to the Wastewater
Clarifier for subsequent discharge to the enviromm&able V.2.1-10 presents the water balance
input parameters and modeling assumptions for theegs plant.

Water Balance Model Input Parameters and AssumgptiofMWF
Table V.2.1-10.

Variable/Parameter Value Source Comment/Assumptions

The North and South sump pump capacities afje
equal to the MWF underdrain design flow, sized [to
Varies pass the peak flow from the 24-hour, 100-yea

precipitation event. This is Depended on the
Tailings percentage soli
Each collection sump (North and South) is assuined
to have a storage capacity of 2008 mith a depth
of 6 m, and a rectangular shape with a water serfac
area of 334 F°

North/South South Sump
Pump Capacity

North/South Sump Capacit 2006 m
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Variable/Parameter Value Source Comment/Assumptions

The water released from the consolidation of
deposited tailings is based on an annual production
rate of 850,000 tons per year assuming tailing

Lookup Table water content 56%. Ratio of water released fro
North and South Catchments based on ratio o
volumes of Waste Deposited in each Catchme

Tailings Release to
Collection Ponds

=3

Maximum Tailings and 4104200 i Total North Tailings Volume. Assumed to grow
Waste Rock Volume North from 0 to full size throughout mine life
Maximum Tailings and 9577500 1 Total South Tailings Volume. Assumed to grow
Waste Rock Volume Sou from 0 to full size throughout mine |
Total Tailings Water Release The est_ima_ted annual volume of water release_(_j from
. 414,000 n¥year consolidation of the deposited tailings for a tej
to Collection Ponds

solids content of 56%

Water Balance Results

The water balance scenarios that have been modetedescribed in Table V.2.1-11. The
scenarios provide a range of required externahweaser flows and discharges to the environment.

Water Balance Scenarios Modelled

Table V.2.111
Scenario Tailing Solids Content Precipitation Year
Scenario 1 56% Mean annual year
Scenario 2 56% 100-year wet year
Scenario 3 56% 100-year dry year

The water balance is positive on an annual basiSéenario 1 and Scenario 2 after the
Runoff Storage Pond, the Reclaimed Water Tank had~tesh Water Tank are filled. However,
there is a shortage of water throughout Scenarith8. maximum freshwater requirement occurs
at the beginning of operations while the maximustharge to the environment occurs at the end
of opertaions due to the increasing watershed efAtle Tepe pit, and the volume and area of
waste in the IMWEF. Table V.2.1-12 below estimatesaximum discharges to the environment of
465,008 m3/year maximum freshwater intake of 184,i#8/year in Scenario 1 and Scenario 3
respectively.

Table V.2.1-13 shows the model results of the fulter balance flow diagram for
Scenario 1 the average precipitation year andtalsasange of possible flows over the mine life
for three annual climatic scenarios modeled. Adddily, Figure V.2.1-1 shows the inflows,

overflows, and volumes of the Runoff Storage Painel,IMWF north and south collection sumps,
and the pit collection sump.

Water Use — Amounts and Sources

Two site water supply options have been studieel ¢setion 1.4 in Chapter Ill above):

* Installation of a proprietary fresh water abstmctiwell in the Krumovitsa or
Kessebirdere gravels, where sufficient water resesiare available and without any
negative impact on the requirements of the townthadurrounding areas.
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» Collection and storage of water from the Kaldzhiede/atershed into a small storage
dam, which will normally be self-filling from theatchment areas with occasional
abstractions from Krumovitsa if needed.

Option 1 (a proprietary well in the Krumovitsa gets) has been selected as the most
appropriate project water supply option. The siteuld need water supplies at approximately
2,894,000 m3/year from internal and external watairces. The water balance results indicate
that more than 98%, or an average of 2,830,089ear, of the total demand will be met from
recycling. Freshwater makeup of 64,008/year (average 7.2 m3/h) will be supplied from an
external source.

The project drinking water requirements of abo8tré’/h (or about 6,500 fyear) will be
met from the proprietary abstraction well afterasbing the necessary permits.

The economic, social and environmental studies #ed data from hydrological and
hydrogeological surveys completed by Vodokanalprédtvdiv show that the first option (a
proprietary fresh water abstraction well) is thesinguitable one. The project fresh water
requirements are minimal and therefore will notodate existing abstractions used for drinking
water supplies for the town of Krumovgrad and othkages along the Krumovitsa River.

Reference List:

1. Ausenco Ltd (Ausenco), 200&rumovgrad Gold Project Definitive Feasibilityusty (June 2005).

2. Golder Associates Ltd (Golder), 2Q0®raft Technical Report on Krumovgrad Filteredlifigs (April
2009).
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Freshwater Makeup and Discharge to the Environriwer6% Tailings Solids Content {ityear)

Table V.2.1-12
Year
. Flow Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Yeary Year 8 Year 9
Scenario
Total Freshwater 113,885 63,072 63,072 63,072 63,245 63,072 63,072 3,078 63,245

Scenario 1 | Requirement§)
Average Discharge to
Environment (M1)
Total Freshwater
Scenario 2 | Requirement®
Wet Discharge to
Environment (M1)
Total Freshwater
Scenario 3 | Requirement®
Dry Discharge to
Environment (M1)

0 57,436 134,993 152,985 165,8P1 176,581 190/879 0,826 203,853

99,706 63,072 63,072 63,072 63,245 63,072 63/072 ,0783 63,245

111,823 323,342 352,408 381,859 403,318 419|380 ,38623 460,450 465,80p

184,781 67,123 63,07R 63,072 63,245 63,072 63|072 3,07@ 63,245

0 0 0 0 0 818 30,322 39,370 45,201

(@  Minimum Freshwater Requirements for the Pre€dant and Potable water are 63,072 gear (7.2m3/h.)
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Water Balance Results - Scenario 1 (m?3/y)

Table V.2.1-13
Min Max
Flow 100 100 Avg.
Area Number Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Yoz 8 Year 9 yr-d yr-Wet (Us)©
(LIs)® | (Lis)®
Flows
associated
with ore
processing PR1 597,312 595,680 595,680 595,680 597,812 595,68®95,680 595,68( 597,312 1 18.9 18.9
and tailings
production
(PR)
P1 173,426 186,308 185,613 158,262 140,922 170,883.94,832 200,801 202,236 3.4 8.4 5.7
P2 455,843 449,034 458,188 494,118 522,834 498|554183,126 485,675 488,495 12.5 19.8 15.
E;Tvge(‘g) P3 68,383 84,231 93578 103,180 106,842  109/947 8335 117,352 117,728 1. 5.7 3.2
P4 50,640 0 (o @ (0 0 0 0 0.0 1.2 0.2
P5 63,245 63,072 63,0722 63,072 63,245 63,072 63,072 63,072 63,245 2.0 2.0 2.0
DP1 145,065 144,591 144,591 144,591 145,065 14459144,591 144,591 145,065 2.8 7.5 4.4
DP2 235 234 234 234 235 234 284 234 235 0.0 0/0 g.o
. DP3 245,062 244,263 244,263 244,263 245,062 24426344,263 244,263 245,062 4.8 12.7 7.3
irect
Precipitation DP4 235 234 234 234 235 234 284 234 235 0.0 0/0 g.o
DP
(BF) DP5 352 351 351 351 352 351 351 351 352 0.0 0/0 g.o
DP6 21,458 35,534 37,369 37,869 38,302 38,388 88,55 38,678 38,845 0.4 2.0 1.1
DP7 10,211 10,178 10,178 10,178 10,211 10,178 80,17 10,178 10,211 0.2 0.5 0.3
RO1 71,317 63,272 55,705 48,138 40,831 32,082 2541 17,848 13,349 0.3 3.7 1.3
RO2 120,504 106,981 94,264 81,548 69,273 56,079 3683, 30,646 23,09( 0.5 6.2 2.2
Runoff (RO)
RO3 50,415 66,313 75,661 85,263 88,875 92,030 §7,91 99,435 99,760 1.0 5.2 2.7
RO4 8,169 8,142 8,14p 8,142 8,169 8,142 8,142 8/142 8,169 0.2 0.4 0.3
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Min Max
Flow 100 100 Avg.
Area Number Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Yoz 8 Year 9 yr-d yr-Wet (Us)©
(LIs)® | (Lis)®
E1l 281 281 281 281 281 281 281 281 281 0.0 0.0 0
Evaporation E2 281 281 281 281 281 281 281 281 281 0.0 0.0 0
(E) E3 422 421 421 421 42p 421 421 a1 422 00 00 0
27,464 42,967 44,135 44,764 45,268 45513 45,789 46,008 46,144 0.7 15 1.4
5,433 16,177 26,923 37,668 48,598 59,188 69,933 80,678 86,332 0.1 45 15
Seepage (S) 9,129 27,186 45,243 63,300 81,668 99,464 117,52135,578 | 145,078 0.2 75 25
18,037 17,988 17,988 17,988 18,037 17,988 17,98817,988 18,037 0.6 0.6 0.6
Tailings 96,724 106,905| 103,092 72,503 51,540 78,761  389,5 102,320 | 102,601 1.6 34 2.9
Water Releas
M 318,088 | 306,772| 310,585 341,175 363,271  334,91614,147 | 311,356| 312,209 9.] 115 10.1
Environmental M1 0 57,436 134,993 152,985 165,821 176,581  190,879200,818 | 203,853 0.0 14.8 45
Discharge (M)
Tailings Pore WatéP 254,418 | 253,722| 253,722 253,720 254,418 253,722 3,728 | 253,722| 254,418 8.0 8.0 8.1

(e)  Minimum Flow throughout mine life using the 100@ry Annual Climatic input for each year.

(f)  Maximum Flow throughout mine life using the 100Wet Annual Climatic inputs for each year.

(g) Average Flow throughout mine life using the 100/yet Annual Climatic inputs for each year.

(h)  Water lost permanently to tailings pore space.
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Facilities

—

L el

)

Water Collection

Tabbe 1: List of Water Balanse Flaw Compansnts

Fiow Min Max Rvg.
Amea Hurnber Description 100 yr-dry | 100yr-WeE | jLispE
(Lrsp [Ligp™
Flows PRl Frocess waier from Raw and Process Watar Resarvon to Process Flanl 18,8 3.8 123
assnasled wilh 5 Talings feam Eraces b Hordh Caichment IMNE [ M HA
oW paansing
nd Laings i Tasngs from Frocess e South Calchmant MWF P, A iy
erodusdion PR
E1 Waaber freem Mo Cellathon Sump 40 Faw 2nd Process Waler Resensir £ 54 7
Water rgm South Calledion Sump o Raw and Process Waker Reserion 124 158 153
e Walliaf T £ Teepis P S b Fedowr il Pt Warlisl Fidsisrsi 15 T 13
Wyaler e Exbama Frasn Wabar Souwrees by Rbw and Frocess Waler Reservoil 1] 12 0a
13 F 240 i
Direct Frecipiation cr Norm Caichmant SEF 28 75 L6
B2 Dimct Procipkation oo Moith Coliscion Somm [T] g 048
Diract o] Dite cf Fracipialion en Souli Calchment IS 48 ur 17
Piecipealion CFd Direch Frecipiation er Soufh Calleoiin Sumo [X] an (L]
(BF) D | Direc Fraipialion on Ads Tepe Fil Sump [T [T [T
DEG Tira o FRacipiation am Raw a0 PIOCss 3 Waler Ressnsr [T 0 11
DT Clrmct Freciphation or Pant Sis Arsa [F] L] 03
FurssH {rom MR Calthment IWAF (o hlodh Cofechan Suma 23 37 13
Rl (RO Fourvofl {rom South Calchrnesd INWF lo Scath Calediion Somp [1] [1] 23
Frctl dram S Teges P Calshment io P Sump ] 52 27
ot 1o P 1R Argd 1o Souin Cadacion Sume 5] ol [E]
Evvaporation trom Horth Cosscon Sume Surace 20 L) [T
T— Evaporation from Scufh Cofadion Sumg Sudace @ o g
Evapotalion from AssTaps Fil Sume Surtace 20 o0 o4
Evaporation from Raw and Process Siater Resscvoir Surdacs 5] 15 14
Seapags fenm Norh Canman! [NNF ¥ Namn Coliassen Sump o1 45 14
Senipt (5) Seepep feom Sauin Tatenmant IMAF is Soul Callschon Sump ¥ 75 25
Seageps Trom Goondwatario AdeTaps Fi Sump 28 L) o4
Talings Feseast from Marm Calzhmant SIF fo omth Collotien Sump 16 34 24
Taiings Rebasa from South Calchment IWF (o Soulh Colecion Sumg #r 1158 103
%’:;mm Dischmge an 48 4

LEGEND:
— IO D
— — — Flows pel Dirscity Madalad
FE  Flow Nunisr
NOTES!

® Wi Beelanos Flow Gomonsils bie Deaciibed
i Tanie 4.0

HeECT DUNDEE PRECIOUS (KRUMOVGRAD) BV
KRUMOVGRAD GOLD PROJECT

BULGARIA

WATER BALANCE FLOW DIAGRAM

) M e Eer
DRAFT | @pco, BEE

Figure V.2.1-1
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2.1.3. Sources of Surface Water and Groundwater Pation over the Project
Construction Phase

A plan for closure of the open pit, the ore procesplant, the IMWEF, the ancillary
facilities and unnecessary infrastructure will bhegared by BMM EAD together with the
construction and operation designs. In order teesssdhe requirements of stakeholders
(principally, the local community), it is envisagétht consultation will be carried out with
appropriate community representatives prior to degelopment of the Closure Plan. The
closure stage is expected to require approximé&i@lyermanent job positions.

In accordance with the closure objectives, the mai@nagement will further assist in
ensuring the physical and chemical stability of $ite and its successful rehabilitation taking
into account any land use designations. It is ingrarto complete the following tasks as part
of the water management process:

- Consider an option for a wet closure of the op#mprovided that the waters have
adequate quality;

- The IMWEF drainage system established during trestuction stage is retained as a
permanent system at closure to provide efficiest{otosure water management.

- Monitor IMWF drainage flows; The preliminary instggations indicate that the
drainage waters will not be polluted and can beldisged into the Krumovitsa River.

The water monitoring over the closure stage is ebgok to confirm that the
rehabilitated areas will not be sources of envirental pollution.

Domestic effluents will continue to be generate@rothe closure stage, which may,
following appropriate treatment, be discharged im@tosurface receiving stream. Upon
completion of the closure stage the domestic wamtaw treatment plant will be
decommissioned and the plant site will be rehaltdd. Chemical toilets must be provided for
that post-closure period.

No pollution sources will remain active after thiesure stage, which waives the
requirement to construct water treatment facilities

2.1.4. Requirement for Construction of Water Treatnent Facilities

The requirement for construction of water treatnfeotlities is normally determined
on the basis of the water quality assessment owtstewater flows to the water collection
facilities as shown on the water balance flow daags in Figures V.2-1 and V.2-2 above.
These are the water flows from the Ada Tepe pits@mine drainage) and the IMWF North
and South sumps.

Mine Drainage

The mine drainage flow components include groundwaeepage and runoff from
direct precipitation on the pit drainage area. Adomy to the water balance model, their
amount will vary from 68383 fy to 117 728 iy (Table V.2-13). These waters are
expected to contain high sediment levels, whicH settle in the Ada Tepe pit sump. The
water collected in the sump will be pumped to theétf Storage Pond. The mine drainage is
not expected to be acidic as the Ada Tepe ore astl focks are classified as non-acid
generating.

A small shallow groundwater flow occurs in the duweden and the orebody at the Ada
Tepe open pit at an elevation (RL) of around 380-88 This groundwater is recharged by
direct precipitation and is manifested by the pneseof small springs on the steeper slopes
(emerging at the outcrop of perching impermeabjers) or flows via structures to deeper
formations. The available data indicates that tlaewis relatively clear, of generally high
quality and low in dissolved metal concentratioompared to the water quality standards for
Category Il receiving stream, which is the categafrthe Krumovitsa River. A map showing
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the water and soil sampling points is included ipp@ndix 8. So, it should be possible to
discharge it direct to the Krumovitsa without deatigg its quality. The comparative analysis
of the data in the assay certificates from Euro@esitrol EAD (Appendix 9) in Table V.2.1-

14 confirm this conclusion.

Background Concentrations in the Groundwaters anfinoject Area

Table vV.2.1-13
Groundwater | Allowable | Regulations | Allowable | Allowable
Regulation | in Ada Tepe Limits - 7/1986 and Limits - Limits -
Components 1/2007 Area Y Regulation 6/2000 Regulation Regulation
1/2007% 7/1986° 6/2000"
pH - 6.80-7.57 6.50 - 9.5( - 6.0-8.50 6-9
Conductivity pS/cm 353-1028 2000 pS/cm 1300 -
Total hardness mgeqv/l 2.67-7.49 12.0 mgeqVv/| 10.0 -
Permanganate mgGy/| 0.99-1.91 5.0 mgéd 30.0 -
oxidisable C
Ammonium mg/l 0.013-0.074 0.5 mg/l 2.0 -
Nitrites mg/l <0.05 0.5 mg/l 0.04 -
Nitrates mg/l 0.1-4.3 50.0 mg/l 10.0 -
Fluorides mg/l 0.17-0.53 1.5 mg/l 1.5 -
Phosphates mg/l <0.1 0.5 mg/l 1.0 -
Sulphates (as SO) mg/| 30.6-66.0 250.0 mg/| 300.0 -
Chlorides (as Q) mg/| 6.0-108.7 250.0 mg/| 300.0 -
Sodium mg/l 7.0-140.0 200.0 - - -
Cyanide (total) ugll <20 50.0 mg/l 0.5 1.0
Mercury uall <1.0 1.0 mg/l 0.001 0.01
Cadmium ugll <1.0 5.0 mg/l 0.01 0.1
Cu mg/| 0.003-0.0057 0.2 mg/I 0.1 0.5
Nickel uall <2.0 20.0 mg/l 0.2 0.5
Lead ua/l <10.0 10.0 mg/l 0.05 0.2
Selenium uall <10.0 10.0 mg/l 0.01 -
Chromium ugll 1.0-4.0 50.0 mg/l 0.05 0.1
Aluminum ugll 10.0-50.0 200.0 - - -
Iron ug/l 20.0-180.0* 200.0 mg/l 1.5 3.5
Zinc mg/l 0.001-0.07 1.0 mg/l 5.0 2.0
Boron mg/l 0.01-0.12 1.0 Not allowed -
Antimony ugll <5.0 5.0 - - -
Arsenic pa/l <10.0 10.0 mg/l 0.05 0.1
Magnesium mg/| 5.2-35.3 80.0 - - -
Calcium mg/| 26.9-141.5 150.0 - - -
Natural uranium mg/| < 0.001 0.06 mg/l 0.6 2.0
Petroleum products ugll 20.0-100.Q(in 50.0 mg/l 0.3 10.0
one of the
boreholes)

1/Groundwater samples from the Ada Tepe areadPwotst 4145/29.04.2020 - Eurotest Control AD);

2/ Appendix 1 to art. 10, par. 2, item 1 of Reguolatl/10.10.2007 on Groundwater Exploration, Usa an
Protection; last amendment SG issue 2/08.01.2046 (fesence of iron INTDDEX 025 is attributed to
the corroded casing, which did not allow takingoa{tontaminated sample.)

3/ According to Regulation 7/1986 on Surface Wa{€rategory Il Receiving Water)
4/ Regulation 6/09.10.2000 on Emission Limits fdlotvable Concentration of Harmful and Hazardous

Substances in Wastewater Discharged in Water Boff&Sissue 97/2000).

Flotation Process Water and IMWF Seepage

Most of the flotation process water is recycledkbato the process from the tailings
thickening and concentrate dewatering stages. Hhenbe reports with the tailings flow to
the IMWF. The quality of the water released frone tlailings during consolidation was

DANGO PROJECT CONSULT EOOD

185



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

assessed through water tests conducted in the S&&% daboratory during testwork on
flotation tailings samples from the flotation contrate tests on ore samples from both zones
of the deposit - the Upper Zone and the Wall Zdie water assays indicate that the clarified
water meets the discharge quality requirementsdétegories | and Il of receiving streams.
The water pH is 8.06-8.16. The suspended solidserdration is 6 to 21 mg/L, the dissolved
solids are 183 to 257 mg/L, dissolved arsenic i80@ to 0.0006 mg/L, and the
concentrations of heavy metals are also very lowe TOD is 36 mg/L, i.e. the organic load
in the clarified waters is low and it may be aceepthat the residual PAX levels are
negligible. The extremely low concentrations opger, sulphates and phosphates confirm
the fact that the reagents metering in the florapoocess is optimal and will not increase the
organic loading of the clarified water.

Process Wastewater

Almost the entire amount (nearly 98%) of the wartethe Runoff Storage Pond will
be recycled back into the process. The water exbassvill have to be discharged is the pond
overflow accumulated mostly from abundant prectmta The quality of these waters must
meet the specific emission limits. The above amslghows that the quality of the site
wastewaters that are going to be discharged in Kwisa as pond overflow is mostly
affected by the IMWF seepage quality. Dischargdsogcur in 5 or 6 months over the year,
when precipitation is more abundant. These watdtseport to the Wastewater Clarifier for
additional clarification prior to discharge inteetKrumovitsa River. No discharges will occur
during the rest of the year.

Table V.2.1-15 shows the results of the assayshefwater samples collected on
13.04.2010 by sampling points.
A map showing the water and soil sampling pointactuded in Appendix 8.
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Table V.2.1-15
Assays of Surface Water Samples Taken on 13.04.2030Sampling Points

Regulation

Regulation PV — 002 PV - 001

7/12.12.1986 on PV -003 PV — 004 PV - 005 Kaldzhikdere -| Krumovitsa -

Parameters and Krumovitsa Buvukdere - prior to Krumovitsa rior to beginning
Parameter Unit Reference Values| Regulation 6/2000 downstream of cor){flu PP WFi)th the downstream of gonflu ence (confluence of the

for Assessment of confluence with Krumovitsa confluence with with the Egrechka River and

the Quality of Kaldzhikdere Elbassandere Krumovitsa the Kessebirdere

Running Surface River)

Waters
pH pH units 6.C-8.5 6-9 8.57+ 0.1C 8.36+ 0.1( 8.56+ 0.1( 8.29+ 0.1( 8.31+0.1C
Conductivity uS/cm 1300 - 284+ 9 555+ 17 333t 10 603t 18 206t 6
Total hardness mgeqv/dn 10 - 2.50+ 0.25 5.58+ 0.56 3.04+0.30 6.17+£0.62 1.46+0.15
Suspended solids mg/dm 5C 50 <6 <6 <6 6+1 6
Dissolved solid mg/dn® 100( 171+5 333+ 10 200+ 6 362+ 11 124+ 4
COD (bichromatic) mg@dn? 70 150 7.20.7 8.1+ 0.8 8.3: 0.8 8.4+ 0.8 11.61.1
Ammonium (NH;') mg/dn? 2.0 . <0.013 <0.013 <0.013 QLLre 0.025¢ 0.003
Nitrites (NC,) mg/dn’® 0.04 - <0.0t <0.0¢ <0.0t <0.0¢ <0.0%
Nitrates (NQ) mg/dn? 10 - 0.62+ 0.06 1.x0.1 0.9% 0.09 <0.10 <0.10
Phosphates (P®) mg/dnt 1.C - ) <0.10 <0.10 <0.10 <0.10
Sulfates (S4°) mg/dn’® 30C - 23.7+x24 75.3x7.5 36.3+3.6 78.2+ 7.8 155+ 1.6
Chlorides /CV mg/dn? 300 - 8.2+ 0.8 12.5+ 1.3 8.5 0.9 12513 7.8 0.8
Sodium (Na) mg/drh - - 9.4+ 0.9 17.2+1.7 11.0:1.1 16.0:1.6 8.9 0.9
Potassium (K) mg/di - - 1.6+ 0.2 2.40.2 1.6£0.2 1.9 0.2 1.40.1
Chromium (as C*%) mg/dn’® 0.0t 0.1 <0.010 <0.010 <0.010 <0.010 <0.010
Mercury (Hg) mg/dm 0.00! 0.01 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Cadmium (Cc mg/dn® 0.01 0.1 <0.001( <0.001( <0.001( <0.001( <0.001(
Copper (Cu) mg/dni? 0.1 05 0.0034 0.0003 0.00330.0003 | 0.003%00003| 50090 <0.0030
Cobalt (Co mg/dn? 0.1 - <0.001( <0.001( <0.001( <0.001( <0.001(
Lead (Pb mg/dn® 0.0t 0.2 <0.01( <0.01( <0.01( <0.01( <0.01(
Aluminum (Al) mg/dn? - - 0.0182+ 0.0018 0.0106 0.0011 0.011% 0.0012 ggggf 0.0503+ 0.0050
Iron (Fe) mg/dn? 15 35 0.016& 0.0017 0021200021 | 0010300019 QOMI 0.1344+ 0.0134
Zinc (Zn) mag/dni 5 2 <0.0010 0.0425+ 0.0043 0.0522 0.0052 <0.0010 0.0020+ 0.0002
Manganese (Mn) mg/dn? 0.3 - 0.0015+ 0.0002 0.0032 0.0003 0.007& 0.0007 %%00507; 0.0067+ 0.0007
Arsenic (As mg/dn? 0.0t 0.1 <0.01( <0.01( <0.01( <0.01( <0.01(
Magnesium (Mg) mg/dih - - 9.75+ 0.98 20.92 2.09 10.66 1.07 22.0%* 2.21 5.24- 0.52
Calcium (Ca) mg/drh - - 34.10+ 3.41 77.2£7.7 43.26+ 4.33 87.1 8.7 20.58+ 2.06
Temperature C - - 15.3 16 16.3 15.5 18
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Domestic sewage
Domestic sewage will be generated at a rate obugBtni/day. It will be treated in a
site modular treatment plant and then advanceleté&unoff Storage Pond.

2.1.5. Impact Assessment According to the NationaStandards and Legal
Requirements

2.1.5.1. Impacts on surface waters

The potential impacts on surface waters are assessterms of the surface water
resource quantity and quality.

Impacts over the construction stage

No derogation of the water resources and their ityuas expected over the
construction stage because there will be no majatewabstractions or discharges. The
strongly seasonal flow regime characteristic of teimovitsa catchment is probably
naturally conducive to minimising any impact froredsnent loading During dry months
there is little tributary flow to carry sediment.

Construction activities by their nature cause gtbdisturbance and the clearance of
trees and vegetation can also result in increasgcesion and runoff carrying sediment.
This will be minimised by appropriate control andmagement of construction activities, and
sediment-carrying runoff to the natural surface ewagnvironment will be minimised by
appropriate drainage diversion (temporary or peengrand settlement ponds.

Suitable portable chemical toilets will be providéor ready sanitation at the
construction sites.

Impacts over the operation stage

The project operation, which requires externalHvester supply from a groundwater
abstraction well in the Krumovitsa aquifer, is maipected to have a negative impact on the
local community in terms of derogation of the soefavater resource for two reasons:

- Insignificant modification of the surface watesources;

- Limited water abstraction for the process ancuth facilities from the well at
relatively low rates (up to 5 ), which will not derogate existing abstractiomsed for
drinking water supplies for the town of Krumovgradd other villages in the Krumovitsa
valley.

Part of the project fresh water requirements wéllrbet from surface runoff from the
open pit and IMWF watersheds, which will be colketin the Runoff Storage Pond, thus
minimising the external fresh water demands. 98¥hefannual process water requirement of
the project will be met from recycling. So, thepact of the project operation on the natural
water flow regime and other water users will begnsgicant.

Geochemical testing and modelling studies inditlase the drainage from the IMWF
will be suitable for direct discharge following Bd settlement and ensuring that their
chemistry meets the specific emission limits farctiarges into the environment.

During operation, domestic wastewater from thecefi showers, toilets and the
canteen will be treated on-site in an wastewagatinent plant. So, there will be no impact
on the natural water environment from such wadtaesfts.

The proposed technical solutions ensure minimathadisge of process wastewaters.
Thus their current status will practically be susd.

Impacts over the closure stage

The closure and rehabilitation plan will include aseres that ensure the long-term
physical and chemical stability of the areas thiev@nting any significant negative impacts
on surface water resources and quality after dessaf operations. The closure planning for
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the mine will include long-term monitoring of sutEawater quality and flows as part of the
aftercare activities with a view to assessmenngfraquired additional measures.

The Ada Tepe pit will fill with groundwater forming lake-type of surface water
body, whose water is expected to be of good qualibe rehabilitation of the rest of the
operational areas/sites will be achieved in a marthat ensures establishment of a
sustainable vegetation cover and surface drainggjera to prevent further erosion.

After the project closure, the proprietary abstoactwell may be used for
augmentation of community water supply to Krumodgaad nearby villages.

2.1.5.2. Impacts on groundwaters

Impacts over the construction stage

There are no significant aquifer resources develapéhin the footprint of the project
and therefore project site groundwater is not sthieabstraction. The most significant local
aquifer is the alluvial gravels of the Krumovitsalley, which is used for water supply. This
aquifer is at a significant distance from the pcojeperational areas and will not be affected
by the project construction and operation. The tdarestone aquifer in the Paleogene rocks
is the other aquifer of greater significance. Itllwiot be impacted by the project
implementation either, because it occurs at a l@leration and the project construction and
operation will not affect it.

The groundwater resources and quality will not eeodated by the construction of the
individual operational facilities considered in thmject. The diversion of the surface flows
away from the project construction sites may slightter the recharge of groundwater from
precipitation but the impact will be on a minordbscale and will not derogate groundwater
resources and flows.

Impacts over the operation stage

Development of significant aquifers is typical faltuvial gravels in the Krumovitsa
River. No fissure karst (limestone) structures ostithin the project footprint. The limestone
outcrops occurring to the north-west of the projaatesite are at a higher elevation and will
not be affected by facilities of activities. All @mdwater flows in the mine project area,
whether in fracture systems or alluvial aquifers, @timately controlled by the topography of
the Krumovitsa, which provides the basal dischéegel.

Pit development is expected to intersect some mmwryield aquifers. Preliminary
investigations indicate that the water is of gelherhigh quality and meets the emission
requirements for direct discharge to the Krumoviisier clarification in the Ada Tepe pit
sump). So, there will be no impact on the naturalewenvironment from the dewatering of
the Ada Tepe open pit.

According to project estimates, domestic wastewiatexpected to be generated at a
rate of up to 18 fiday. Following appropriate treatment in an on-site treatment plant to
meet legal discharge standards, the effluent wilhlvanced to a clarifier and then discharged
to the Krumovitsa River.

It is necessary to ensure high-quality couplinghef sewer pipes to minimise the risk
of breakdowns and leaks that may affect the localigdwaters.

The conclusion is that the implementation of thejgmt proposal will not have a
significant impact on the groundwater quality. Nekeless, the site monitoring plan will
incorporate a long-term groundwater monitoring paog covering the operation and post-
operation stages.

Impacts over the closure stage
The proposed activities and methods for closurth@fproject areas and rehabilitation
of their footprints are not expected to result significant impact to the groundwater quality.
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The groundwater monitoring plan will ensure congéidwevaluation of the groundwater quality
to enable adequate assessment of their statush&vproject closure stage.

Conclusions and impact forecasts

It is expected that the project construction wdlva no significant impact on the local
groundwater status. The significant aquifers atleeeiat a greater distance from the project
site or at a lower elevation. It is therefore cowleld that the impacts over the construction
stage will be insignificant, of short duration amiihout a cumulative effect.

The project implementation is not expected to tesula significant impact on the
existing surface water resources as the fresh watgirements will be met from site runoff
and makeup from an abstraction well. There arerofegt interactions with groundwater that
present any specific significant impact to the gibwater resources and quality over the 9-
year operation period.

The basement rock is expected to act as a confiméugthus eliminating the risk of
having the soil and groundwaters contaminated. iBitestigations have been commissioned
to confirm that.

The IMWF base and outer faces (slopes) must eqsotection of the soil and surface
and ground waters that is equivalent to the primteatf a confining bed with a permeability
of 1*10° m/s or lower (for non-hazardous wastes). If themaability of the basement rock is
higher than the required level, a min. 1m thickelagf clay material must be established. The
same recommendation is made in the EU referencentgat on BATs for management of
tailings and waste rock in mining activities.

The site monitoring plan, which includes groundwat®nitoring as well, will ensure
continued evaluation of the groundwater status tdweproject operation stage.

The proposed closure activities and methods areexypécted to result in a significant
impact to the groundwater status. The closure phanfor the mine will include long-term
monitoring of surface water quality and flows ast [@d the aftercare activities with a view to
assessment of any required additional measures.

Surface water impact forecast

Impact influence- local;

Type and significance of impaetdirect, insignificant;
Duration of impact- over the entire operation period;
Occurrence of impact every day;

Cumulative impacts on the environmentone expected;
Transboundary impacts- none expected.

Groundwater impact forecast

Impact influence- local;

Type and significance of impaetdirect and indirect, insignificant;
Duration of impact- over the entire operation period;
Occurrence of impact every day;

Cumulative impacts on the environmentone expected;
Transboundary impacts- none expected.
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3. Geological Setting

3.1. Assessment of the Changes to the Geologicalttidg Brought by the
Implementation of the Project Proposal

The project will have a visual impact on the geatagsetting by changing the local
topography with the removal and relocation of som® million nt of rock material. A
negative form, which is the open pit, and a posiform, which is the IMWF, will be created.

The rational recovery of the mineral inventory ikey factor that influences the
assessment of the impact on the local geology. Whiide ensured by strict compliance with
the Life of Mine Plan and the annual mining progecthese plans and projects must be
implemented only with the prior approval of the quatent authorities.

It is therefore concluded that the proposed metluddaining and processing of Ada
Tepe mineral resource to concentrate will not leagegnificant impact on the environment.

The negative impacts will be limited only to theoject site within the concession
area, which is something that is important andeasly to achieve by a mining operation.

Therefore, the selection of Option 1 as the preteoption is obvious.

4. Lands and Soils

4.1. Land Use

The diversity of land and soil in this relativeiynited area under study is the direct
result of morphological processes occurring in floedplains of Krumovitsa River and its
tributaries, the existing terrain and the co-exisee of plateau-shaped, abrasion, and
accumulative landforms.

Solil stability depends on the soil solution reaction the content of clay and humus,
which determine the mobility of materials, theirildy to move from the soil into other
environments, and the capacity of the soil to dbsord retain the pollutants deposited on its
surface. According to these criteria, the soils aharacterized by a variable stability
depending on the specific characteristics.

Apart from these characteristics, the evaluatiorsaif stability within the potential
area of influence of the project should be based ah the relatively elevated background
levels of the naturally occurring heavy metals aretalloids in the soils in the area including
some parts of the project site. This requires tbi#s sto be classified as sensitive to
anthropogenic impacts.

The soils at Ada Tepe have elevated backgroundsi®ideavy metals, which should
be kept in mind when earth material is excavatedyed and stockpiled in the designated
areas during project operation. It is of practicaportance to ensure that the soil is re-used
for rehabilitation. Its use for agricultural rehightion will cause pollution of the agricultural
crops due to the elevated levels of heavy metaits Boils with high levels of heavy metals
and arsenic are primarily appropriate for foresdlaehabilitation, which is proposed in the
project.

4.2. Land and Soil Derogation Impact Assessment

The entire area required for the implementatiorihef proposed development under
Option 1 is state controlled forest fund land repreed by leached cinnamon forest soils and
shallow soils (rendzinas).

The project also considers Option 2, which in additto the forestry fund lands
requires another 52 ha of municipal and privatelsaior the construction of a TMF and a
water storage dam).

The land requirements under each option are showrei Table V.4.2-1 below:
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Table V.4.2-1
Land Requirement
ltem | Elements of the Investment Project Proposal (ha)
Option 1 Option 2
1 | Open pit (Ada Tepe) 17 17
2 ROM ore pad 3 3
3 Process Plant 6
A gold processing facility — 2 ha; 2
4 | Integrated Mine Waste Facility a1 -
5 Flotation TMF - 45
6 Waste rock stockpile - 44
7 Soil Stockpile 2 2
8 Raw and process water reservoir and collecting 4 1
sumps
9 Roads 12 15
10 | Water storage dam - 7
Total 85 136

The data suggests what physical damage will beecktiasthe soils in the area after the
start of project implementation. The negative impawill be continuous and cannot
specifically be time-bound. The overburden remavidll go in parallel with the construction
of the stage-1 roads and facilities: offices, aksbop, etc., i.e. the entire area will become a
big construction site. The commencement of ore yectdn will also mark the beginning of
the construction of the low-grade ore stockpile, Waste rock stockpile (under Option 2) and
the soil stockpile.

Until mine closure, the impact on the soils in fineject area will continue to be direct
and irreversible, while the impact on the surrongdands will be indirect.

The selected mineral resource mining method inwlextraction of ore for
subsequent downstream processing. The mining operawill result in complete
anthropogenisation of the site. The developmentextrhction of the mineral resource will
strongly transform the landscape and seriouslyctffiee soil resources within the project
footprint. The mining operation will have a negatiimpact on the soil cover, which is
mechanical disturbance of the soil profile acrassaeea of 17 ha (the open pit footprint). A
mined void will be created, where the most extemsiamage will occur. The excavation will
be deep, permanent and irreversible. The soil lerafie overburden and the reserves will be
extracted and the soils will be stockpiled for s&=wuring project closure.

The construction of the remaining facilities: theogess plant, the IMWF and the
roads, will additionally damage the soils acrossagea of 64 ha (which will be rehabilitated
after cessation of operations).

The direct impacts over the project preparation aopleration stages will involve:

Removal:Physical disturbance of the soil genetic profileaasesult of the topsoil
removal and the related losses in terms of quality quantity. Topsoil layers are generally
low in humus and very shallow (less than 10 cm)rave areas to be affected by the
operations; therefore, the subsoil layers will dgostripped to ensure sufficient stock of soil
m?terials to meet closure requirements. The totadumt of soil materials is about 150,000
m°.

Stockpiling and DisposaRelated to the construction of the IMWF. Mine rae be
co-disposed with the dewatered process wasten@ajliunder Option 1.

DANGO PROJECT CONSULT EOOD 192



EIS - Mining and Processing of Auriferous Ores
from the Ada Tepe Prospect of the Khan Krum Depesit Krumovgrad

A soil stockpile with an area of 2 ha will be setnear the Ada Tepe open pit. It will
be used to stockpile the soil material removed fthe open pit, process plant and IMWF
areas. This soil material contains elevated lewe¢lsarsenic and heavy metals above the
maximum allowable concentrations ("MAC") and theref will be used for forest
rehabilitation only. Following topsoil depositiom deep-root vegetation cover will be
established because the soil material will haveeastored for a period of more than three
years.

Assessment of Impacts during Project Construction

» Area of impact: Direct impact of the project causing destructidrthe original
soil cover across 85 ha of forest lands (on AdaeJe@onstruction works will continue
during project operation. Therefore, the impactsnca clearly be defined as construction-
related and operation-related impacts. The impacsails at the beginning of construction
will comprise mainly direct damage of agricultusails and lands and dust emitted from
earthworks, transport and construction. The sotlens will be stockpiled for subsequent
re-use for rehabilitation purposes in accordandhk thie requirements under the EPA.

» Severity of impactSignificant in terms of impacted area.

» Duration of impact: The direct impacts will be clearly visible duritige first stage
of project construction and operation as a restilsam