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The simulated pit runoff water quality is questionable due to the reliance on: 1) a non-
conservative assumption of 40% of precipitation on the pit walls reporting to the sumps, and 2)
simulated solid phase precipitation of copper oxides and iron-bearing phases with slow growth
kinetics at surface temperatures. The runoff water quality has exiremely low iron concentrations
that are inconsistent with leachate from existing waste rock piles. The runoff is pumped from the
pits, and this questionable water quality is assumed to report to the PTS.

The water quality modeling of seepage through the Tigranes-Artavasdes and Arshak pits suffers
from similar procedural problems as the pit runoff modeling. The leachate bears little similarity to
Site 27 waste rock leachate, which has a similar pH to the simulated leachate. Simulated iron
and copper concentrations are extremely low.

The geochemical modeling of the water quality of post-closure seepage from the partially-
backfilled Erato pit appears to be the most defensible of the geochemical models with respect to
current, accepted methods, but there are some important concerns. Unclear is how a water
balance model based on a seasonal pit lake (with water surface evaporation) with no backfill
was adapted for use with backfill. Uncertainty of results was evaluated with a range of inputs.
The simulated iron concentrations are low compared to Site 27 waste rock leachate, which has
a similar pH. Otherwise, the simulated concentration ranges of other solutes encompass the
concentrations in the Sites 13 and 27 waste rock leachates and mine portal drainage.

The post-closure solute transport simulations underestimate potential impacts to groundwater
and surface water. The solute transport scenario and the local impacts scenario based on
mixing are not conservative, with source concentrations determined by geochemical modeling
that are too low. Loading rates to groundwater are also underestimated due to seepage rates
from the pits that are too low, and the predicted concentrations do not include potential effects
of the BRSF and HLF. The screening level spreadsheet (analytical) model approach used for
solute transport is inappropriate for a project of this scope, extent, and complexity in such an
environmentally-sensitive area. Predictions of impacts require an integrated approach that
includes loading of constituents to groundwater and surface waters from all potential sources.
The existing regional groundwater flow model should be revised and extended for transport
simulations.

The Project water balance modeling results for the 95% probability of exceedance (covering
wide uncertainty) suggest sufficient capacities are calculated for pit pumping and pond sizing.
Uncertainty could be reduced with improved inputs for some questionable parameter values.

The baseline studies and the evaluations for the ESIA are poorly planned and poorly integrated,
rushed, and incomplete. For example, impacts assessment modeling was performed before
studies were complete or other modeling was performed on which inputs for a model are
dependent (e.g., unsaturated flow modeling of infiltration through the post-closure cover was not
complete at the time of the HLF assessment). The mine closure plan was not complete at the
time of the HLF assessment. Studies and planning were still being performed at the writing of
the current version of the ESIA. Although the SWWB was updated, the models for fate and
transport simulations and impacts assessments were not revised or updated.

Surface water and groundwater monitoring data provided by the MNP (SNCO, 2019) indicate
the presence of a localized, transient spike in nitrate concentrations in water samples from
Spring 529, located near Spandaryan reservoir. Given the absence of a corresponding trend in
other constituents and in water quality in the Arpa River, the transient and localized nitrate trend
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cannot be attributed with a reasonable degree of scientific certainty to the initial Mine
construction activities. Accordingly, no discernable impacts onto surface water or groundwater
due to initial mine construction activities could be inferred.

3.4 Water and Geology - Mitigation Measures

The main sources of potential environmental impacts to surface water and groundwater are the
BRSF, the HLF, the Mine pits, and all associated infrastructure for collecting, channeling,
impounding, and treating contact water.

Generally, the design concepts used in the Amulsar ESIA/EIA for development of mitigation
measures are reasonable and appropriate (e.g., low permeability liners, encapsulation, capping,
drainage, and leachate treatment). However, a number of the measures and plans, are partial,
not-sufficiently protective, and/or unreliable with a high degree of uncertainty, particularly due to
deficient and questionable data, models, model simulations, design bases, and/or assessment.

3.4.1 Mine Pits

While the mine is operating, some of the runoff water will be collected and diverted to the HLF.
Some of the runoff water accumulating in the pits and potentially generating ARD will infiltrate to
groundwater through rock fractures. Post-closure mitigation measures are partial backfilling the
Tigranes-Artavasdes and Erato pits and emplacement of an ET soil cover on backfill. Backfilling
mitigates the negative effects of pit seepage to groundwater. The ET soil cover on the Tigranes-
Artavasdes backfill will mitigate generation of ARD from backfill and seepage of ARD-impacted
water to groundwater (by limiting water infiltration and air ingress). The PAG waste rock will
have voids among rock particles/fragments that will permit infiliration. Some ARD may still
occur. Runoff will also collect in the pits. The Arshak pit will not be backfilled and will seasonally
accumulate runoff in the base of the pit.

There is a clear potential for contamination of groundwater by ARD-impacted pit seepage water.
This contamination would particularly affect nearby springs, which are important for local
livestock and wildlife. The Amulsar rocks have essentially no pH buffering capacity. With
distance from the mine pits, some natural attenuation of chemical concentrations via dilution will
occur before the contaminated groundwater reaches other environmental receptors (streams
and rivers).

There are no contingency plans to address or mitigate groundwater contamination originating
from the pits during the operation or closure phases beyond monitoring, for which no details are
pravided. !

3.4.2 BRSF

While the mine is operating, the PAG waste rock (LV) will be placed on a non-PAG (VC) rock
drainage layer, which will be underlain by compacted native clayey soil or a constructed clay
liner. The design concept of using non-PAG drainage layer at the base of the waste rock pile
and an underlying low permeability liner to mitigate infiltration to groundwater is adequate.
However, the liner design criteria (i.e., relatively small thickness, relatively high hydraulic
conductivity, limited hydraulic conductivity testing, and compaction using vehicle traffic) are
guestionable and raise concerns about the long term performance, integrity, and protectiveness
of the liner.
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Other mitigation measures include sub-grade drains in perennial stream channels beneath the
BRSF, a toe pond to collect contact water, and runoff diversion channels. Additional closure
mitigation measures include capping the PAG waste rock with non-PAG VC waste rock, an ET
soil cover, and directing contact water to the PTS.

The ET soil cover will mitigate generation of ARD from PAG waste rock and seepage of ARD-
impacted water to groundwater (by limiting water infiltration and air ingress). The PAG waste
rock will have voids among rock particles/fragments that will permit infiltration. Some ARD may
occeur.

3.4.3 HLF

The mitigation measures included in the design of the HLF are generally appropriate. The
design includes a composite geomembrane-soil liner system and a drainage collection system
above the liner that directs the PLS to the process pond. Diversion embankments and channels
will be constructed upslope of the HLF to divert runoff away from the pad and collection ponds.
Underdrains will be constructed in existing drainages and seeps within the leach pad and
collection pond footprints. The leach pad will have a toe berm and perimeter berms to prevent
overflow. The solution and storm flows will be routed to the process pond.

The process pond will have a composite double geomembrane-soil liner system and a leak
collection and recovery system. The storm water ponds will have a composite geomembrane-
soil liner. Closure measures for the HLF include an ET soil cover.

3.4.4 Contact Water Treatment Systems

The ESIA focuses on and proposes PTS for Mine contact water. Two PTS are proposed - cne
for the heap pile leachate after mine closure and the second for the BRSF leachate both during
and after closure of mine operation. The heap pile leachate treatment system is addressed in a
separate section, while the discussion below focuses on the PTS for the BRSF.

The ESIA and previous ARD Management Plan (Geoteam, 2016c) state that if treatment trials
indicate that PTS will not meet the discharge criteria (MAC |l standards) then a conventional
packaged active water treatment system will be used. There are no descriptions of the decision-
making process or details about the active treatment processes or requirements. The
commitment to use active treatment in case of PTS inability to meet MAC Il Standards, has
been omitted in the updated ARD Management Plan (GRE, 2017). Therefore, this option cannot
be assessed.

3.4.41 ARD - BRSF _
The design of the PTS for the BRSF has significant shortcomings:

e The system design using a PTS has been selected much too early in the process and
does not allow for the flexibility needed to deal with such a complex and uncertain water
mixture. The design is based on modelled water quality that is questionable. If the
modelled water quality is not valid, then the system, if not revised to meet the actual
influent quality, will likely fail and result in the release of contaminated water at
concentrations above permissible criteria into the receiving surface water.
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The GARD Guide (INAP, 2009) indicates active water treatment is most appropriate
during mine operations. A passive system is more appropriate for treatment of water with
low chemical concentrations after the mine has been closed. Since water will need to be
treated during the last several (five) years of mine operation, an active system may be
more appropriate and may need to be considered as an interim or supplemental
measure.

The water quality modeling has significant discrepancies and uncertainties that raise
concerns about the reliability of water quality projections and about the feasibility and
effectiveness of the proposed PTS, especially during Mine operation.

o The modelled iron concentrations for influent water are much too low for natural
waters, especially waters impacted by ARD.

o The charge balance for cations and anions in the incoming water for the PTS has
a large error that significantly exceeds the acceptance criterion.

o The aluminum concentrations are too low and inconsistent in different
descriptions of the incoming water for the PTS.

o Recent updates to the site-wide water balance (SWWB) will likely impact the
projected PTS influent water quality and quantity.

o During the years of mine operation, the water coming into the PTS will contain
both water from the BRSF and excess water from the pits that is not used in the
heap leach operation. The influence of the pits water on the overall water quality
should have been included in the geochemical model, especially with the
updated SWWB.

Ammonia in the influent will most likely be present at concentrations significantly higher
than the discharge criterion/standard, but the treatment process for ammonia is not
addressed except for brief, extraneous comments. Although discussed, Nitrate treatment
requires further and more robust evaluation. Nitrate and ammonia are likely to be the
major contaminants that require treatment while the mine is operating to ensure the
effluent meets the discharge criteria and prevent contamination of the receiving surface
water.

3.4.4.2 HLF 3
The discussion of the HLS management and treatment has two major discrepancies:

The projected HLS quality at the end of operation, both before and after cyanide
treatment is unrealistic. The water quality used for geochemical modeling comes from
tests that were not designed for assessment of environmental impacts, treatment, and
compliance of the influent. The water quality results have internal inconsistencies
indicating that some of the results are incorrect. Further, at the end of the mine
operations, the HL water will have been in circulation for ten years and will likely have
elevated concentrations of soluble constituents (sodium, nitrate, chloride) added to the
water from operations and elevated concentrations of trace constituents leached from
the ore (sulfate, trace metals) that will require treatment prior to discharge. There is no
good modeling of these concentrations to know what to treat and how to treat them.
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¢ There is no indication of how the barren solution after the pass-through the ADR will be
managed and treated (only the treatment of the rinse water is conceptually discussed).
This water may be on the order of 1 million m® and may contain high concentrations of
ions that can be difficult to treat (sodium, chloride, nitrate, etc.), and thus may impact the
quality of the receiving surface water if not treated prior to discharge.

The water coming from the HL ore pile following closure will be treated in a PTS to be
designed in the future after obtaining actual water quality data. Although PTS is
potentially applicable for the post-closure HLF solution and leachate, there are no plans
for laboratory treatability or pilot testing to assess the feasibility and effectiveness of
PTS. Also, there are no discussions of contingent or supplemental measures in case of
PTS failure.

3.4.5 Natural Disasters

River flood risk is extremely low. The current design of the contact water ponds includes free-
board for the 100-year, 24-hour storm. Considering effects of climate change and the high
degree of uncertainty in the Project data, designing the contact water ponds and diversion
systems against the 500-year, 24-hour storm event (as recommended by the Nevada Division of
Environmental Protection regulations and guidance for mine closures) may be warranted.

The seismic hazard risk is high for the Project Area. In the event of an earthquake, covers on
the BRSF and pit backfill could be restored. Breached liners beneath the BRSF and the HLF
would require temporary or permanent relocation of the rock and spent ore. The repair of
conveyance piping for contact water ponds will require partial or complete drainage of the
ponds. Contingency measures to handle and treat the stored contact water will be required. The
revised construction standard should be reviewed for compliance of all mining infrastructure,
including the potential need for reinforcement or double containment of piping. Historic
landslides surrounding the Amulsar Mine should be documented in the ESIA.

The Mine pits and BRSF are within the Lake Sevan Immediate Impact Zone. Catastrophic
earthquakes can cause a release of mine contact water and adversely impact groundwater and
surface water within the Lake Sevan Immediate Impact Zone, particularly during the operation
phase when large quantities of contact water are stored in ponds. Such releases will
contaminate nearby springs and the Arpa River. The significance of the impacts on the Kechut
and Vorotan Reservoirs and Darb River (and Sevan Lake) is uncertain because the models in
the ESIA did not evaluate or quantify these impacts. Under certain circumstances, however,
especially if releases occur post closure, such impacts can be limited dye to the relatively
smaller volume of contact water that will be released from the Mine compared. to the significantly
larger water volume in the watershed, including the Kechut and Spandaryan Reservoirs and
Sevan Lake.

Due to the hydraulic and physical setting, the Mine water will not impact Jermuk springs.

3.5 Post Closure Cost .

The Amulsar Mine closure cost bases and estimates are provided in Appendix 8.18 of the ESIA.
The cost was reviewed for general consistency with standard practice. The cost estimates
cover major rehabilitation and closure scope items. However, a number of cost items are
questionable and the overall cost appears to be underestimated. Below are key concerns:
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e The post closure OM&M period is limited to only five years. In the US, regulatory
requirements and guides for closure indicate post closure costs, when contamination
sources remain, should be estimated for a revolving 30-year period (minimum). Post
closure costs should include routine OM&M and periodic replacement, maintenance and
repair that will occur after 5 years, which can be significant. The reduced post closure
monitoring period and the omission of the periodic replacement/maintenance costs will
result in significantly underestimating the post closure costs.

Increasing the post closure monitoring period from 5 years noted in the ESIA to the
conventional 30 years, the total Mine rehabilitation and closure cost will increase from
approximately $34M to approximately $70M (without other adjustments) .

« Contingency is too low at 6% and underestimates the actual Mine rehabilitation and
closure cost. Cost estimation guides indicate that at this level of project development
(pre-feasibility) and the high degree of uncertainty (e.g., unreliable data and PTS and
need for additional studies, etc.) the contingency can exceed 20%.

Using a more realistic contingency of 20% instead of the ESIA 6%, the total indirect cost
percent would increase from 21.3% to 35.3%. Accordingly, the total Mine rehabilitation
and closure cost will increase from approximately $34M (for the ESIA 6% contingency
and 5-year post closure monitoring period) to approximately $78M (for 20% contingency
and a 30-year post closure monitoring period) without other adjustments.

o Treatment requirements are unrealistic (actual costs will be higher) due fo incorrectly
assumed low leachate concentrations and mass loading and missing processes.

e Professional/technical costs (design/engineering, project management, and construction
management) at approximately 3% of total construction/capital cost (on the order of
$1M) are underestimated. Cost estimation guides indicate these services can exceed
15% of total construction costs for similar projects. Using 16% for these services would
result in an additional increase to the Mine closure cost on the order of $4M to $5M.

= Many cost items are presented as lump sum without bases and cannot be assessed.

3.6 Environmental Monitoring Program

The Project needs to develop a comprehensive and defensible plan for future monitoring
(operations, closure, and post-closure).

L

The number of surface water quality monitoring locations in the quarterly monitoring reports is
insufficient. No locations on the Darb River or north of the Kechut Reservoir (including Jermuk)
were sampled. Most locations north of the BRSF, including the stream in the vicinity of the
Madikenc springs, the Spandaryan Reservoir, two locations around Gorayk, and all locations
east and west of Amulsar Mountain were omitted.

The number of springs and groundwater quality monitoring locations is extremely inadequate:
The sampling program is also unacceptable with respect the deficiency in baseline data.

The monitoring reports do not include potentiometric surface contour maps or contour maps of
key constituents in groundwater. There are no time-concentration graphs and there is no
assessment of results with respect to previous results and no discussion of analytical methods.
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3.7 Water and Geology - Data Gaps

Pumping tests to evaluate bulk hydraulic properties anisotropy, and the extent and
influence of fractures and boundaries (faults and streams) with the objective to update
the groundwater flow and transport models.

Tracer tests to evaluate fracture characteristics and extent and key transport parameters
and to improve the groundwater flow and solute transport models.

Laboratory testing of surrogate rock pile materials (from existing waste rock piles) with
the expected particle size distribution of pit backfill and BRSF waste rock and topsoil for
saturated hydraulic conductivity, soil-drainage and relative permeability curves, and
thermal properties to update the infiltration models.

Grass leaf area index and root depth data for soil cover models.

Better records of springs, seeps, and river flows (continuous records).

Considerably more water quality data for statistical analyses.

Monitoring stations at more perennial springs around Amulsar Mountain and the BRSF.

Betlter recharge constraints, including continuous flow measurements on the major rivers
and watershed modeling.

Better water balance constraints in the BRSF, pit backfill, and HLF models.

Realistic data and geochemical modeling of the range of influent concentrations coming
from ARD or the blasting activities (acidity, iron, aluminum, sulfate, nitrate, and
ammonia) in the water sources contributing to the influent for the BRSF PTS for the PTS
design and how these concentrations will change during and after mining operations.

Data from laboratory bench scale and field pilot testing of proposed treatment processes
to demonstrate effective treatment of the range of concentrations of parameters in
leachate from ARD and the blasting activities to the PTS for both the BRSF/pits and
HLF,

Chemical analysis of a bench scale pregnant leach solution that represents the effects of
all processes and loading from all sources during numerous cycles of leaching.

Isotopic data for unaltered LV and basalt across the GSA.

Geologic data for the broader GSA.

Surface fault and fracture mapping.

Elevations and construction details of the Spandaryan-Kechut tunnel.

Wells near the Spandaryan-Kechut tunnel to determine groundwater levels with respect
to the tunnel and the water quality that may be entering the tunnel, now and in the future,
to improve understanding of groundwater flow and the site model.

Amulsar Gold Mine - Independent 3™ Party Assessment July 22, 2019
Impacts on Water Resources, Geology, Biodiversity and Air Quality 117



l\ 28 .
Y 4 TR C rileds Widential ELARD

« Flow data for upper reaches of the Darb River above Ughezdor and the Porsughlu River
flowing into Spandaryan Reservoir.

» A surface water quality monitoring location on the main tributary of the Darb River
downstream of station AWO006, just before the confluence with the Darb River or just
downstream of the tributary on the Darb River, to ensure all impacts from the mine pits
are detectable.

o Additional deep monitoring wells north-northwest of the BRSF, southwest of the Arshak
pit, and east of the Tigranes-Artavasdes pit, screened sufficiently deep to have saturated
rock adjacent the well screens the entire year.

« Flow measurements at the Pluskandyal springs and the other community springs
southeast of Ughezdor.

+ Flow measurements for the two springs on the south side of the Porsughlu River that
supply water to Gorayk.

* Flow measurements at the springs around Benik Pond

« Multiple samples and tests of well-defined geochemical test units based on mineralogy;
also a range of spent ore types/textures.

» Better analyses of full sets of anions and cations in solutions used in geochemical
modeling to ensure charge balance.

« Field assessments of various potential fault alignments of the ATB and their potential
impacts on water resources.

3.8 Biodiversity

This ESIA provides an opportunity for the Republic of Armenia to assess biodiversity and its
status in the Amulsar region. This is especially the case for the Brown bear (Ursus arctos) and
Potentilla porphyrantha, as it triggered international and national focus on key species of
concern generating extensive field derived data.

ESIA/EIA Sections on Biodiversity were evaluated in view of best practice recommended in
terms of ESIA development and in particular the importance of functional ecology approach in
this type of evaluation.

No breach to any national or international regulations or recommendations are to be
noted.

Observations highlighted throughout the assessment and in this conclusion are mainly intended
for use in the event of an update or improvement of the ESIA especially that, given the amount
of efforts invested to develop this ESIA, the methodology could have been improved to cover
ecological functionalities and a more exhaustive assessment.
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No violation is to be reported. The report had focused and provided quality and exhaustive
information on two flag species which are the Ursus artos and Potentially porphyrantha while
addressing other species in a less exhaustive and sometime insufficient manner.

Main concerns are:

e Some data gaps or over simplification of data in the Baseline that have led to an
underestimation of the impacts on key receptors which in turn lead to inappropriate
mitigation measures and therefore a suggestion of offset program that does not enable
to reach the No Net Loss neither the net gain claimed in the ESIA and required by IFC
PS6 and EBRD PRE.

In particular:

1. Quantified evaluation of impacts (and ideally geolocation) deserves more clarification to
understand how the magnitude of impacts has been estimated and reported

2. Some key species are not properly addressed in the impact evaluation and properly
considered in the mitigation measures section. This is the case for:

a. Ursini viper group
b. Eastern rock nuthatch

c. "Other birds” group are considered as a group in the SAP while every species
has specific ecological features and consequently specific needs.

3. Off set program reports NNL and Net gain while

a. Measures of Potentilla are still experimental, results need to be monitored and
offset program design is recommended.

It was suggested to initiate a conservation program on other populations of P. porphyrantha in
Armenia and response was that other population reported in the literature were not found as a
result of a field investigation. Should this statement be confirmed, the Population of P.
prophyrantha located in the Amulsar mountain becomes the ONLY viable population in RA
which increases the need to properly mitigate the impacts.

b. Eastern rock nuthatch and Lesser Krestrel are not considered in the offsst
¢. Ursini vipers group is not considered

d. Brown bear set aside and wild life crosses being experimental measures, those
should be monitored and a more in depth offset program proposed
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The following comments are mainly intended to provide guidance on possible improvement on
eventual future versions (if applicable):

« Provide consistent figures and non-redundant information throughout the various
chapters - an effort towards harmonization of the format and the content of the various
chapters.

o Present a clear methodology regarding the quantified evaluation of impacts.

e Include geolocalized maps presenting the assessment, the impacts and the importance
of the direct and indirect impacts on habitats and species.

* Include a summary in the text of the various key elements when presented in
appendices to improve lisibility.

» Develop clear synthesis and summary tables enabling transversal evaluation in view of
ecological stakes and expected impacts to better present the information available.

+ Review the methodology to cover all project area, key seasons and functional approach
in addition to proper field investigation pressure in view of the large extent of the area.

o Clearly distinguish between mitigation and experimental measures and in case of non-
confirmed zero residual impact, account for an appropriate offset measure.

» Avoid oversimplified conclusions especially when it comes to the NNL or Net gain
claimed in the offset program.

3.9 Biodiversity — Data Gaps

The major weakness of the biodiversity assessment lies in the absence of geolocated
information and the absence of synthesis enabling the assessor to understand and assess the
effective extent of project’s components and their impacts on various ecological receptors.

The essential gaps needed to be fulfilled are described below.
1- Baseline data

a. Project’'s components vis-a-vis the ASCI, IPA, IBA, KBA, Priority areas for

Conservation, and existing and planned protected areas network

b. Complete field work with adequate field intensity and methodology with sampling plan

taking into account all footprint of the project for insects and reptiles

c. Habitat detailed description (ex : Potentilla), ecological functionalities of each habiiat
(ex : Lesser kestrel), geolocalisation of habitats (ex : specific habitat for Vipera eriwanensis, or
mapping of host plant for Apollo butterfly), based on reliable methodology and field observation

intensity
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2- Calculations with clear reporting tables

a. Definition and geolocalisation of the project's footprint surfaces (direct impact,

different levels of indirect impacts) and clear overlaps with each species habitat

b. assessment of the impacts (before mitigation and after mitigation, with synthesis
tables) on the various receptors (surfaces, number of individuals when known, ecological
functionalities impacted...)

3- Information

a. list of endemic plants species that occur vis-a-vis or might occur in the site (22
mentioned but not listed)

b. list of latin names of species with ethnobotanical value (provided in local names)
4- Methodology

a. Clear methodology for the evaluation of significance of impacts

b. Mitigation measures for all priority receptors

¢. Monitoring program for avoided impacts

d. Anticipation of offsetting programs for priority receptors not taken into account in the
current offset program (bird species such as Lesser kestrel, nuthatch, vipers...) with adequate

developed monitoring programs and geo localised management measures
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3.10 Air Quality
Summary and main conclusions of the assessment of air quality sections of the EIA/ESIA are:

The regulations adopted for the assessment of impacts on air quality do not fully comply
with the IFC requirements (which mandate the consideration of national standards as a
priority and in their absence to adopt IFC standards) in the ESIA since Hg, HCN, and
HCI are not considered in the assessment while there are national standards for these
parameters that need to be complied with; furthermore these parameters were not
considered in the baseline assessment.

For the NQ,, SO,, PM4o, and PM, 5, baseline values are acceptable.

Emissions of fugitive dust from the mining activities, namely TSP and PM,, were
generally calculated correctly and their impact is negligible on the settlements (from
around 1 km and beyond) in line with the ESIA and EIA conclusions.

PM,s emissions were not estimated and their impact on the settlements was not
assessed properly; proper modeling shall be conducted with an adequate model that
takes into account the complex wind field in the area. The impact is expected to be low
but needs to be assessed.

Road transport exhaust emissions have negligible impact due to their distances from
the receptors in line with what the ESIA and EIA suggest.

Boilers emissions were assessed properly in the EIA but are not mentioned in the ESIA.
These run on natural gas which emits low levels of pollutants. However, their impact
was assessed in the EIA through the Raduga model which is considered not
appropriate for this analysis. The impact of the boilers is not expected to be significant
but a proper modeling shall demonstrate it.

The ADR plant emissions were not estimated correctly since Hg was not considered
and a solid estimation of the emissions for HCN and HCI was not made. These
emissions shall be determined by the process and plant manufacturer. Afterwards, a
proper modeling shall be conducted taking into account the baseline for these pollutants
at the receptors’ locations in order to set the emission limit values since these do not
exist on the national level.

The types of mitigation measures presented in the EIA and ESIA are generally
acceptable but few were suggested to be added to decrease further the emissions from
the stationary and fugitive sources. Additional assessment is needed to conclude if the
performance of these mitigation measures are sufficient (i.e. air dispersion modeling,
determination of the emission limit value, etc.).

The environmental monitoring program presented in the EIA and ESIA is acceptable but
is proposed to be augmented to better control and monitor the sources of pollution and
their impact. '

In general, no major issues were identified in a way that cannot be mitigated. Taking into
account the additional mitigation measures and monitoring actions, the impact of the project
related to air quality is likely to be manageable.
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4.0 Responses to Specific TOR Questions

4.1 Water and Geology
This section presents responses (bold) to specific questions (italic) included in the TOR.

I.

TOR Question: Are the assessments presented by Lydian in the ESIA and EIA
Reports and in the appendices attached to them sufficient, qualified, scientifically
Jjustified and comprehensive, or not; did the conclusions, derive from the reliable and
actual data and was the methodology developed for these conclusions comprehensive
and reliable?

Response: Most tools used in the assessment are suitable and are consistent
with acceptable and standard practices. However, key elements of the
assessments are inadequate, deficient, and inaccurate. Baseline data deficiencies
abound for geology, ARD characterization, hydrogeology, surface water and
springs flow, and surface water and groundwater quality. Deficiencies led to
questionable simplifications and interpretations. Models for assisting with the
assessments are oversimplified, incorrectly parameterized, procedurally incorrect,
poorly calibrated, and not conservative. Key data, conceptualizations, and
modeling approaches are unreliable, and impacts assessments are incomplete,
leading to conclusions that are unreliable with a high degree of uncertainty. Good
isotopic data were acquired, from which reliable conclusions can be reached.

TOR Question: Are the methods of control of production of wastewater, mine
walers, presented in ESIA and EIA reports, scientifically justified and effective, or not; do
they stem from the regulatory requirements and international standards?

Response: The methods of control of wastewater production and mine waters
are conceptually adequate, some have been effective in previous applications,
and some are partly scientifically justified (See Section 2.1.5). The methods are
based on local regulatory requirements and partly conform to international
standards. However, the passive treatment system chosen for the PD-8 and BRSF
water is designed for water with low incoming iron and aluminum concentrations
and low dissolved oxygen. The water quality modeling is insufficient to justify
such a system, because higher iron or aluminum concentrations, detected during
testing, could cause the system to fail. In addition, the water quality coming into
the treatment system will vary at different stages in the mine life - during
operation the water will have higher concentrations of nitrate and- ammonia, while
after the mine closes these concentrations will decrease and the focus of the
treatment will be on ARD products. A single passive system is not suited for
treating such changing conditions. The GARD Guide recommends that an active
system be used during mining operations, while a passive system may be more
suited for post-mining conditions. Finally, there is no discussion of how ammonia
will be treated. The treatment system will likely need to be redesigned to fully treat’
the varying constituents and concentrations in the wastewater. Also, the PTS for
the BRSF/Mine Pits leachate treatment may need to be implemented earlier than
estimated due to questionable water balances from the BRSF and Mine pits.
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Some of the mitigation measures for ARD at the pits and BRSF (see Sections
2.1.5.1 and 2.1.5.2) are partially effective.

The ARD mitigation plans do not include contingency measures for groundwater
contamination originating from the pits.

TOR Question: Does the monitoring program, presented in Lydian's ESIA and
EIA, include all necessary components (land, air, water, flora, fauna, etc.) of the
environment and are the arrangements, foreseen by the program, sufficient in terms of
the set standards, or not?

Response: The available monitoring programs are for the pre-construction
(baseline) and construction phases. The surface water and groundwater
monitoring programs have all the necessary components. Augmentation of the
programs with more monitoring stations is necessary, especially for springs
monitoring. The number of surface water and groundwater quality samples is
deficient at many existing stations. Meaningful statistics cannot be developed for
reliable comparison of future water quality due to the limited number of samples.
In addition, a few more monitoring wells are necessary north-northwest of the
BRSF, southwest of the Arshak pit, and east of the Tigranes-Artavasdes pit to
better assess the potential impacts to groundwater.

The available monitoring plans do not cover the operation and post closure
phases.

TOR Question: Which risks, in particular, were not taken into account in terms of
environmental security in the ESIA and EIA Reports? What dangers to the environment
and to the health of the population may occur as a result of their omission? Are these
possible negative consequences recoverable, or not, and if they are, what time frame
and what type of financial resources would be necessary?

Response: Known faults within the Project study area were not considered in
the seismic hazards analysis. Movement on the seismically-active PSSF fault
system could cause fault slip in the study area, potentially compromising the liner
beneath the BRSF and the cover and destabilize the waste rock pile (Zirak Fault
beneath BRSF). This fault could conduct ARD-impacted seepage water from the
BRSF toward the Kechut Reservoir and/or to the Vorotan River. Fault slip on the
Agarakadzor Fault passing through the vicinity of the pits and BRSF could also
impact the stability and integrity of the BRSF and pit backfill and cover systems.
Ground motion could also impact the stability of the HLF, liner, and cover and
inflict damage on the contact water channels, ponds, and PTS, potentially
resulting in releases of impacted water to surface water and groundwater.

The potential significance of fault and fracture flow in the groundwater study area
was not considered in the analyses of potential impacts to the environment,
Solute transport is many orders-of-magnitude faster in fractures than rock and
sediment matrices, with much less attenuation. ARD-impacted groundwater could
be rapidly transported to springs, streams, and rivers, potentially impacting
community water supplies and livestock grazing activities.
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Covers on the BRSF and pit backfill can be restored, if impaired by earthquakes.
Breached liners beneath the BRSF and the HLF would be a challenging problem to
address, requiring temporary or permanent relocation of the rock and spent ore. A
destabilized BRSF and/or pit backfill could result in permanent loss of the non-
acid generating VC layer of rock between the cover and the PAG rock. Any
exposed PAG rock on pit walls or in the BRSF, HLF, or pit backfill due to
earthquakes could impact the environment for hundreds, or possibly on the scale
of a thousand or more years.

The concentrations of key constituents in contact water (e.g., iron, aluminum,
nitrate, ammonia, and sulfate) are underestimated, which may cause the PTS to
fail (unless redesigned or augmented). Such failure may result in the release of
contaminants to the environment (surface water and groundwater) at
concentrations exceeding RA discharge criteria/MAC standards.

Mitigation measures for the Mine pits are limited to periodic pumping during
operation and backfilling and the placement of an ET soil cover post closure.
Contingent and supplemental measures are necessary to mitigate ARD impacts
on the groundwater quality.

V. TOR Question: Is there any interaction between Amulsar water basin, the
adjacent underground and the surface water, rivers, water reservoirs, Spandaryan-
Kechut water reservoir hydro-technical structure and Jermuk mineral water reservoir, or
not?

Response: Groundwater flow and contaminant transport pathways between the
Project Area and the Jermuk thermal springs do not exist.

Rivers and tributaries surrounding and within the Project Area are connected to
groundwater. Groundwater discharges from the Project Area to springs and
rivers. Releases of untreated Mine contact water can contaminate groundwater
and can reach and impact surface waters. Groundwater from the Project Area also
discharges to the Spandaryan-Kechut tunnel through sections of the tunnel where
the walls/joints are leaky (i.e., areas of direct hydraulic connection between the
groundwater and the tunnel). Isotopic data suggest most of the discharge of
groundwater to the Spandaryan-Kechut tunnel occurs north of the Mine in the
Cenozoic basalt, where groundwater is shallowest in the vicinity of the Arpa River
and the Kechut Reservaoir. !

Surface water in reservoirs generally seeps to groundwater. The dam on the Arpa
River causes head buildup in the Kechut reservoir and corresponding
groundwater mounding, which induces downward and outward hydraulic
gradients and flow. Therefore, direct discharge of groundwater to the reservoir
does not occur. However, groundwater that discharges to springs, streams, and
the Spandaryan-Kechut tunnel will flow into the reservoir. ’

If a deep aquifer underlies the volcanic rocks in the area, interaction between
groundwater in the volcanic rocks of the Project Area and the deep aquifer is
unlikely. Groundwater originating in the Project Area by local infiltration of
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precipitation discharges to springs and the Arpa, Darb, and Vorotan Rivers and
their tributaries.

TOR Question: Is the data on sulfide compounds in the rock, presented in the
ESIA and EIA, calculated correctly, or not, are the control methods of the acid drainage
scientifically justified, or not, can they effectively prevent acid drainage water into the
environment?

Response: The acid-generating potential of the rock was calculated incorrectly.
The Modified Sobek method was used for acid-base accounting, which determines
maximum potential acidity based only on sulfide sulfur. This approach is incorrect
because nearly all samples from both pit areas have acidic paste pH values
indicative of acidic sulfate salts (e.g., alunite and jarosite), identified in both VC
and LV. The analyzed percentage of sulfate should have been included in the AP
calculation. The ARD Management Plan ignores the importance of oxidation of
ferrous iron (from pyrite oxidation) in generating ARD.

The methods to limit acid mine drainage are scientifically justified, but they
cannot completely prevent ARD. Backfilling the mine pits above the level of a pit
lake effectively prevents evapoconcentration and most acid generation in the
saturated backfill. Water acts as an oxygen ingress barrier because the rate of
oxygen diffusion in water is extremely low. Sulfide oxidation potential is
eliminated or negligible. Evapotranspiration soil covers should limit infiltration of
precipitation and ingress of oxygen to the waste rock in the BRSF and pit backfill.
However, infiltration of precipitation during prolonged wet conditions and
snowmelt will occur, carrying oxygenated water into the PAG rock. The layer of
non-acid generating VC on the BRSF will not deflect infiltration in the PAG rock.
The LV PAG rock is not an impermeable pile of fat clay. The LV waste rock will
consist of blocks, chunks, and pieces of rock with a range of grain sizes. Pore
space between these various rock particles will permit infiltration. Consequently,
some ARD may occur, Furthermore, the mine pit walls and bottom will be exposed
and will permit seepage of accumulated water into the groundwater.

The design criteria of the clay liner under the BRSF are questionable and raise
concerns about the integrity and protectiveness of the liner,

TOR Question: Depending on the chemical content of the ore, the size and
location of the heap leaching facilities, and the plans of the operi pit exploitation and
subsequent closure of the mine, which areas of the mining site are most likely going to
generate acid drainage, in what volumes, and as a result of what type of geochemical
processes and changes? :

Response: The largest volume of acid rock drainage will be generated in the
Mine pits after closure. Exposed pit walls will remain in all three pits. The volume
of ARD will be a function of precipitation and snowmelt running down the walls
and through the oxidation rind. Oxidation of pyrite under moist, unsaturated
conditions and secondary minerals with stored acidity will release acid and
solutes to runoff. Soil covers and sloped surfaces will enhance runoff of
unimpacted water from the BRSF, the HLF, and backfill. Net infiltration through
these piles will also be limited by evapotranspiration from the soil cover, which
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will also limit oxygen ingress. Unlike the BRSF and the HLF, which will have liner:s.
beneath the piles to prevent seepage of ARD to groundwater, the ARD from pit
runoff will seep to and impact groundwater.

viii. TOR Question: Can the waters flowing from acid drainage come into contact with
surface and ground water systems? If so, how, in what period of time and with what
consequences can this potential leakage contaminate surface and underground water
systems, including those of Jermuk, Vorotan and Arpa rivers, adjacent tributaries and
streams, Spandaryan and Kechut water reservoir hydro-technical structure, Lake Sevan,
as well as change the chemical content of water and what consequences will occur as a
result of this impact?

Response: The answer to the previous question addresses impacts to
groundwater by ARD. ARD-impacted groundwater becomes surface water at
springs, streams, and rivers. Disturbed areas around the mine pits could generate
ARD that runs off directly to surface waters. Ephemeral springs in the vicinity of
the mine pits are the expression of short groundwater pathways. Seepage of ARD-
impacted runoff from the pit walls can discharge within a timeframe of days to
months, depending on the connectivity of fractures to the ground surface.
Discharge from ephemeral springs during the spring snowmelt is evidence of the
rapidity of flow through fractures on the mountain ridge. The time for ARD-
impacted seepage to reach perennial springs and streams lower on the mountain
sides is conceptually longer, but good connectivity for groundwater flow through
faults and fractures could shorten the time commensurate with ephemeral springs
at some discharge locations.

Ephemeral and perennial spring waters and groundwater emerging in streams
high on the mountain sides can reach the major rivers in a few hours. For
example, the Vorotan River is within 3 km of the mountain ridge. Assuming a
moderate flow velocity of 0.3 m/sec, the transit time would be 2.8 hours.

The time for ARD-impacted groundwater to discharge at the major rivers is
speculative and dependent on fracture connectivity. Data from pumping tests and
tracer tests would be needed to estimate the time. Assuming the liner beneath the
BRSF and the Toe Pond are effective in containing ARD seepage, impacted
groundwater from the Project may not discharge to the Spandaryan-Kechut
tunnel. Isotopic data do not support discharge of Amulsar Mountain ridge
groundwater to the tunnel. Under the same assumptlon the Kechut Reservoir and
Lake Sevan would not be impacted.

Under conditions resulting from earthquake impairment of the BRSF, ARD-
impacted groundwater could discharge at the northern end of the Spandaryan-
Kechut tunnel, resulting in impacts to Kechut Reservoir and potentially Lake
Sevan through the Kechut-Sevan tunnel. Likewise, impacted groundwater could
discharge to springs and streams at the northern end of the Project area, in turn
discharging to Kechut Reservoir. The transit time of this groundwater cannot be
estimated with available data. Direct discharge of groundwater to the Kechut
reservoir will not occur due to downward vertical hydraulic gradients beneath the
reservoir. ARD-impacted groundwater will not reach Jermuk.
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Earthquake damage to HLF, process ponds, BRSF liner, and contact water
channels could release impacted water to groundwater and potentially directly to
the stream in the vicinity of the HLF. A release to the stream would impact the
Arpa River within a few hours.

The consequence of ARD releases to surface water and groundwater is loading of
the rivers, reservoirs, and lakes with metals and other constituents that may result
in exceedance of MAC standards. The extent of loading and change in
concentrations is dependent on dilution and potential attenuation during
transport. For example, precipitation of ferrihydrite and aluminum hydroxide could
attenuate metals through sorption to these phases, as well as iron and aluminum,
Statements about the potential extent of impacts to surface water bodies are
conjectural without good transport and dilution analyses that are deficient in the
ESIA. However, potential mixing of impacted waters, first with the Kechut
Reservoir water and then Kechut Reservoir water with Lake Sevan water, would
probably not generate significant or even measurable changes in concentrations
of Lake Sevan water due to the sequential dilutions in both reservoirs and the size
of Lake Sevan. This condition assumes whole lake mixing in Lake Sevan, not local
concentrations at the discharge location of the Kechut-Sevan tunnel.

TOR Question: Has the extent of potential environmental damage, resuiting from
the exploitation of the mine, as well as the timeframe and cost of the mine's reclamation
been properly calculated and subsequently justified in the EIA and the ESIA reports?

Response: See the response to question xiii regarding environmental damage.

The total cost for Mine rehabilitation and closure and the duration of the post
closure monitoring are underestimated as noted below:

e The post closure operation, maintenance & monitoring (OM&M) peried is
limited to only five years. In the US, Federal and State regulatory requirements
and guides for closure (e.g., RCRA 40 CFR Part 264.117; Nevada NAC
445A.446; USEPA, 2000) indicate post closure costs, especially when
contamination sources remain, should be calculated for a revolving 30-year
period (minimum). Post closure costs should include routine OM&M activities
as well as periodic replacement, maintenance and repair actions that will be
required after 5 years, which can be significant. The reduced post closure
monitoring period and the omission of periodic replacement/repair costs will
results in significantly underestimating the post closure costs.

Increasing the post closure monitoring period from 5 years in the ESIA to the
conventional 30-year period, the total Mine rehabilitation and closure cost will
increase from approximately $34M to approximately $70M (without adjustment
for periodic replacement costs or realistic contingency) .

¢ Contingency (scope and bid) is too low at 6% and underestimates the actual
Mine rehabilitation and closure cost, The USEPA (2000) and AACE (2008a;
2008b; 2009) cost estimation guides indicate that at this level of project
development (pre-feasibility) and the high degree of uncertainty (e.g.,
unreliable data and PTS and need for additional studies, efc.) the contingency
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will likely exceed 20%. The Amulsar feasibility study (SGS, 2014 Table 21.5)
used 16% for the initial capital phase.

Using a realistic contingency of 20% instead of the ESIA 6%, the total indirect
cost percent would increase from 21.3% to 35.3%. Accordingly, the total Mine
rehabilitation and closure cost will increase from approximately $34M (for the
ESIA 6% contingency and 5-year post closure monitoring period) to
approximately $78M (for 20% contingency and 30-year post closure monitoring
period) without other adjustments.

s Treatment requirements are likely unrealistic (actual costs are likely higher)
due to incorrectly assumed low leachate concentrations and mass loading.

¢ Technicallprofessional costs (design/engineering, project management/
administration, and construction management) are underestimated at about
3% of total construction cost. USEPA (2000) indicates these costs are
commonly greater than 15% for similar projects. The Amulsar feasibility study
(SGS, 2014 Table 21.5) used 10% for the initial capital phase. Using 15% for
these services would increase the total rehabilitation and closure cost by an
additional amount on the order of $4M to $5M.

X. TOR Question: Taking into account the location of Amulsar mine, its geographical
position, adjacent residential and health resort areas, can the exploitation of the mine
with all of its processes of open pit mining, heap leaching and barren rock storage
facility, be conclusively considered safe, and if not, what type of environmental damage
can this resuit in?

Response: The ESIA/EIA assessments are deficient and corresponding
conclusions are unreliable. Accordingly, the question of whether exploitation of
the ore deposit can conclusively be considered safe cannot be answered. The
question about environmental damage is answered in responses to previous
questions.

XI. TOR Question: Do the processes of storing, transportation, use of toxic and
dangerous materials, applied in production process, mentioned in ESIA and EIA reports,
abide by regulatory requirements and international standards? Is there a proposed plan
of action for prevention of leakage and emissions in case of natural disasters, and if so,
is this plan scientifically justified and sufficient, or not? !

Response: Processes of storing, transportation, use of toxic and dangerous
materials, applied in production process, mentioned in ESIA and EIA reports,
generally abide by regulatory requirements and international standards.

The Emergency Preparedness and Spill Response Plan (Appendix 8.9 of the ESIA)
includes preparing for and responding to overtopping/leak/failure of the solution
and water treatment ponds, releases/spills of hazardous materials, and natural
disasters such as earthquakes, flooding, and landslides. The document contains
practical procedural information, not scientifically justified plans and actions.
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River flood risk is extremely low. The contact water ponds have free-board to
absorb increased runoff. The ponds were designed based on an updated SWWB
that used stochastic analysis to account for a range of precipitation events, and
the ponds were designed for a 100-year, 24-hour storm. According to the Nevada
Division of Environmental Protection, ponds and diversion systems should be
designed to have capacity for the 500-year, 24-hour storm event.

The mining infrastructure sites (buildings/foundations) that were designed based
on a seismic hazards analysis are the HLF, BRSF, open pits, crushing plant, and
overland conveyor system. See Section 2.1.1.3.2 for further details.

Noteworthy are the following statements in the Emergency Preparedness and Spill
Response Plan with respect to each type of event:

» Earthquake, Landslide, Subsidence, Erosion, or Other Geophysical Event:

The Site has been designed to withstand any expected seismic events, and
geotechnical testing conducted thoroughly. These measures should reduce the
risks due to seismic events or landslip. No additional precautions are expected to
be necessary as a result.

e Overtopping of solution/storm event ponds:

There is a low likelihood of such an event except in the most severe /
unprecedented storm conditions. Given the volumes involved, it would be
considered to be a Level Il event.

e Catastrophic Failure of HLF solution ponds:

There is a low likelihood of such an event due to the design measures taken. In
the event of such an occurrence, this would be treated as a Level lll event

e« Cyanide Spill:

All scenarios and potential incidents are to be treated as potential Level lll and
require specific response procedures as per the Cyanide Management Plan CMP)
Ref GEOTEAM-ENV-PLN0221).

Level lll is defined as follows: .

A major incident beyond the resources of the Project, where there are subsidiary
problems to complicate the situation such as fire, explosion, toxic compounds,
and threat to life, property and the environment spillages. Assistance may be
required from local, regional, and/or national organizations. The media will often
be present and politicians at all levels will be requesting action.

TOR Question: Are the landslides in the surroundings of the Amulsar mining
complex included in the ESIA and EIA reports and appendices? Do these reports include
scientifically justified calculations and consequences of possible activation of landslides
as a result of explosions? If not, what would be the potential and scientifically calculated
chances and consequences of landslide activation as a result of explosions, and what
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type of geological damage and hydrological contamination, particularly to Jermuk
mineral water basin, might occur?

Response: Among the ESIA/EIA documents provided for review, there is no
documentation of historic landslides surrounding the Amulsar Mine. Potential
landslides are addressed in Section 2.4.4 of the EIA in the context of slope
stability in the mine pits based on geotechnical data acquired through the
exploration drilling program. The assessment is based on rock strength, RQD
data, and orientation of discontinuities determined from rock core and includes
the likelihood of earthquake-induced rock avalanches, slides, and slumps. The
assessment does not pertain to the potential activation and consequences of
landslides induced by blasting that would affect the environment and/or
communities surrounding the Project. Landslides are mentioned in very few
places in the ESIA and EIA. Section 6.8.2 of the ESIA addresses the unlikely risk of
landslides contributing additional sediment load to surface waters in the context
of soil destabilization due to removal of surface cover and high rainfall or snow
melt. The Golder (2013) earthquake hazard assessment includes a Table 3.2 that
describes landslide potential in terms of earthquake seismicity, but the report
does not address the potential for landslides resulting from blasting. An
assessment of potential landslide activation and the consequences is not
possible with the available information.

Xilf. TOR Question: Do the FEIA and ESIA reports and appendices include a
comprehensive assessment of the economic and financial damage caused to the human
habitat, the air, land and water resources, as a result of the exploitation of the mine? Are
these calculations scientifically justified and correct, if not, what is the financial and
economic extent of this potential damage?

Response: Section 6 of the EIA addresses the environmental damage
assessment. In this assessment, economic loss is calculated according to RA
Government Decree 764-N dated May 27, 2015. Potential economic damage is
calculated as a function of damage to soil resources, water resources, and the
atmosphere. The scope of this 3™ Party Assessment does not include the
assessment of natural resources or economic damages; noteworthy is that the
assessment excludes a value for damage to water resources based on the
assumption that no contamination will occur. On this basis, the assessment of
potential damages is unrealistic.

.
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4.2 Biodiversity

i. TOR Question: Are the assessments presented by Lydian in the ESIA and EIA Reports
and in the appendices attached to them sufficient, qualified, scientifically justified and
comprehensive, or not; did the conclusions, derive from the reliable and actual data and
was the methodology developed for these conclusions comprehensive and reliable?

Response: The assessments presented in the report were performed by highly
qualified scientists; they are generally to be considered suitable and therefore
acceptable despite some data deficiencies and over simplification of the
conclusions and interpretation of impacts.

Details on data deficiencies

1- The insect baseline assessment is mainly located outside project boundaries and
therefore is necessarily lacking proper geographical coverage. In addition, functional
ecological approach is missing.

2- The assessment for reptiles is under sized 7 days for 1800 ha and the habitat
mapping for keys species is missing.

3- Bird assessment is missing the night surveys for Bubo bubo and no functional habitat
description for priority species.

4- Summer surveys for bats are missing to enable proper evaluation of bat activity and
no functional map (hunting areas, transit areas and shelter areas) is included.

5- A clear overestimation and mis-illustration of habitat of Potentilla porphyrantha
leading to an underestimation of the impact of the project.

The distribution map of Potentilla porphyrantha (sampled points) is provided without description
or mapping of the critical habitats for this species identified as “subalpine meadow with alpine
elements” (in green in the below map) in which the species occurs on suitable rock substrate
(see photo).
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Flgure 4.10,6; Small boulder with 50 plants of A.porphyrantha
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As per the map, the habitat will be heavily impacted by the project. The report states

“The physical footprint of the project on this species is estimated to be on 150.5 hectares
(12.5% of the total area of critical habitat)".

This assumes that the species occupies the entire area of critical habitat (1200 hectares) when
it occurs only on a subset of the area where suitable habitat occurs. Therefore, 12.5% is an
underestimate of the area occupied by this species.
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Effort to count of all individuals; a precise map of species habitat would have significantly
improved the estimate of project physical footprint and potential mitigation.
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ii. TOR Question: Does the monitoring program presented in Lydian's ESIA and EIA,
include all necessary components (habitats, flora, fauna) of the environment?

Response: The document presents a clear monitoring program for habitats and
key species of high ecological concern for flora and fauna.

The mitigation measures suggested for Potentilla porphyrantha are still
experimental and should therefore be considered as ongoing accompanying
measures instead of mitigation measures. In this configuration, an offset program
on P. porphyrantha is recommended especially in view of the time laps needed to
reach conclusive results in the experiments.

Extracts from the report

« Confirmation of the need for an offset is contingent on a) monitering results showing more
extensive impacts than predicted, with decline in the condition and/or survival of plants in the
residual population on Amulsar Mountain; b) research through the BAP failing to improve
understanding of the species’ ecology and requirements; c) failure to propagate or grow the
species successfully ex-situ from seed; d) lack of confidence that suitable conditions can be
created post-mining; or e) results of genetic studies suggesting the Amulsar population is
genetically distinct or unique”.

To our evaluation the need for an offset is required whenever no conclusive demonstration on
the absence of residual impact is reached.

iii. TOR Question: Are the arrangements, foreseen by the program sufficient in terms
of the set standards, or not?

Response: The report has abided by the Republic of Armenia’s legal framework
as well as lenders’ standards and International Conventions.

However, as presented, the mitigation and offset measures do not enable to
convincingly reach the No Net Loss and Net Gain on biodiversity as claimed, and
some major impacts have been underestimated to lead to proper mitigation
measures and subsequent estimation of residual impacts. y

Extracts from the report:

« Although the process of identifying specific offset interventions is not fully complete, the
majority of these species is expected to benefit from the Project's natural habitat offset, through
“additional conservation actions”. These would form part of the Project’s adaptive management'
approach, with further specific offset interventions being identified and implemented for these
species and for migratory raptor species of conservation importance, if monitoring showed

decline in breeding or feeding activity due to unforeseen Project impacts”
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To our understanding, the offset program cannot be in development phase when the ESIA

has been finalized. It should not include such broad statements as “majority of the species”

and “additional conservation actions”,

iv.

Vi,

Taking into account the location of Amulsar mine, its geographical position, were the
impact of activities on biodiversity (ecosystems, habitats and wild species) properly
assessed and considered?

Response  Major ecological stakes and major receptors were adequately
identified in the report.

Improving baseline assessment by adopting functional ecological approach could
improve the conclusions.

TOR Question. Do the EIA and ESIA reports and appendices, as well as the plan
for mine closure include comprehensive and scientifically justified measures for the
preservation or restoration of the fertile topsoil?

Response: The measures reported are mainly experimental trials for the
preservation and future restoration of the top soil. No conclusive results on
suggested future restoration measures are presented, enabling a clear answer to
this question.

Is the conservation status of patrimonial species (endemic, vulnerable, rare) including
Potentilla porphyrantha and Acantholimon caryophllaceum and Parnassius appolo
among others properly assessed?

Response: The conservation status of Potentilla porphyrantha, Acantholimon
caryophllaceum and Ursus arctos were properly assessed.

Other species of importance are lightly addressed throughout the various
sections of the report.

Details

.

Some key species (receptors) are missing appropriate mitigation measures and
therefore offset program, especially the lesser Kerstrel, the Eastern rock nuthatch and
the ursini viper group.

No exhaustive baseline for insects is provided.
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vii. Is the Biodiversity offset program proposed, effective and applicable?

As presented, the BOP can only be partially implemented since suggested actions
are not geolocated, nor are they presented in a detailed operational method. The
major contribution of the BOP is to finance the Jermuk National Park over 5 years;

4.3 Air Quality

I

Ii.

Are the assessments presented by Lydian in the ESIA and EIA Reports and in the
appendices attached to them sufficient, qualified, scientifically justified and
comprehensive, or not; did the conclusions, derive from the reliable and actual data and
was the methodology developed for this conclusion comprehensive and reliable?

Response: Most tools used in the assessment are suitable and are consistent with
acceptable and standard practices. However, some of the key elements were not
assessed in the baseline and their impact was not assessed with a sound
methodology. The Raduga model used for the assessment of the boilers and the
ADR plant is not appropriate taking into account the site of the project. However,
emissions of TSP and PM,, from fugitive emissions along with their impact
assessment were reliable. Further limitations identified are presented in the
response to Question ii.

Were the resulftant emissions from the controlled immovable sources calculated
correctly, or not; are these scientifically justified and correspond to the regulatory
requirements, or not? If they are not, the assessment is to provide what would be the
resultant emissions from the controlled immovable sources and what would be the
extent of harmful impact on the air, water, biodiversity, land and health of the
population?

Response: The immovable sources consist of boilers and the Gold ore processing
plant. Boilers emissions were assessed properly. However, their impact was
assessed using the Raduga model which is considered not appropriate for this
exercise. The impact of the boilers is not expected to be significant but a proper
modeling shall demonstrate it. As for the ADR plant, emissions were not
estimated correctly: the assessment did not consider Hg and did not present a
solid estimation of the emissions for HCN and HCI. These emissions shall be
determined by the process and plant manufacturer since these are much
dependent on many variables in the process configuration. Afterwards, a proper
modeling shall be conducted as for the boilers taking into account the baseline for
these pollutants at the receptors’ locations in order to set the emission limit
values since these do not exist on the national level. Electrical generators are
mentioned in the SOP for Air Quality Management and monitoring for the
construction phase but these sources are not mentioned in any assessment and it
is not clear whether they will be used in the operation phase or not. Abatement
techniques for HCN and HCI are well-known and controlled with the alkaline
solutions. Emissions following effective control equipment are not expected to be
high. Settlements are located relatively far from the plant and emissions are not
expected to breach the ambient air quality standards. Mercury emissions are not
expected to be high since the content of the soil as indicated in the ESIA is
already at most of 0.05 g/t and with the different emissions abatement, air quality

Amulsar Gold Mine - Independent 3" Party Assessment July 22, 2019
Impacts on Water Resources, Geology, Biodiversity and Air Quality 137



AN
Y 4

I £ zc BELARID

fii.

Iv.

standards are not expected to be breached. The most toxic of these compounds is
mercury. WHO states that exposure to mercury — even small amounts — may
cause serious health problems, and is a threat to the development of the child in
utero and early in life. It may have toxic effects on the nervous, digestive and
immune systems, and on lungs, kidneys, skin and eyes. WHO considers Hg as
one of the top ten chemicals or groups of chemicals of major public health
concern.

Does the monitoring program, presented in Lydian’s ESIA and EIA, include all necessary
components (land, air, water, flora, fauna, etc.) of the environment and are the
arrangements, foreseen by the program, sufficient in terms of the set standards, or not?

Response: The environmental monitoring program related to air quality is
acceptable but is suggested to be augmented to better monitor and control the
sources of pollution and their impacts. These additions mainly relate to the
monitoring of stationary sources.

Are the calculations of the range of dust expansion, as the result of exploitation of the
mine complex, as well as the proposed measures for lessening and preventing their
harmful impact as suggested in the EIA and ESIA reports scientifically justified?

Response: Emissions of fugitive dust from the mining activities, namely TSP and
PMo, were generally calculated correctly and their impact is negligible on the
settlements (from around 1 km and beyond) in line with available international
guidance. PM, ;s emissions were not estimated and their impact on the settlements
was not assessed properly, proper modeling shall be conducted with a proper
model that takes into account the complex wind field in the area. The impact is
expected to be low on the receptors but needs to be assessed. The mitigation
measures are suitable for the project and acceptable. Additional measures were
suggested to lower further the impact of dust expansion.
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