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Executive Summary 

We have reviewed Lydian’s response to our evaluation of the Amulsar Project.  

Our key recommendation is that Lydian must strengthen their ARD Management Plan immediately 
and that the Government of Armenia insist on receiving such a plan before allowing mining to proceed. 
At a minimum, this plan should include improved separation and handling of potentially acid 
generating materials and development of a water treatment plant that treats all the contaminated 
waters produced at the mine. Both measures should be implemented before pit dewatering and mining 
operations begin. 

We agree that this project could potentially benefit Armenia and its citizens, but we believe that the proposed 
mine, as currently planned, will lead to the long-term environmental degradation of one of the most beautiful 
parts of the country. In our view, Lydian takes an overly optimistic view of the risks associated with this 
project, especially regarding the release of acidic, metal-contaminated waters from this site. We firmly believe 
that a more conservative approach is justified in light of existing site conditions and the potential long-term 
environmental damage associated with acid rock drainage (ARD) and contaminant leaching. 

Our main disagreement with Lydian falls into five key points:  

1. The risk of ARD and contaminant leaching at Amulsar is very high 
2. The plans to mitigate contaminant release are insufficient 
3. Lydian needs to identify and manage every potential source of contaminated water during 

construction, operation, closure and post-closure 
4. Lydian’s wording occasionally minimizes apparent risk and confuses issues 
5. Lydian has not made available some key documents needed to fully evaluate this project 

Lydian reviewers state in their summary that “independent studies show that ARD risks at Amulsar are very 
low.” We disagree. Most of their evidence indicates that the risk of acid generation and contaminant leaching 
is very high. This evidence includes: 

 Several naturally acidic seeps exist at the site, indicating that acid generation in this area already 
occurs 

 Waste rock that was mined during the Soviet era generates acidic drainage 

 Acid-base accounting results show that rocks that will be mined at the site have a high potential to 
acidify water. Additionally, there is virtually no rock on site that can neutralize acidic water 

 Humidity cell tests show that nearly every rock unit mined at this site will generate ARD 

 Additional tests identify several metals and metalloids that these rocks may release, including 
antimony, arsenic, cadmium, chromium, cobalt, copper, lead, mercury, selenium and zinc  

The small acidic seeps in the Amulsar area and the Soviet-era waste rock only have localized effects. 
However, mining will unearth vast quantities of rock that will generate much larger volumes of acid water. 
Without proper measures to mitigate this, these acidic waters will travel much farther and affect far greater 
areas. 

Lydian’s plans to mitigate contaminant release are inadequate. The ARD mitigation plan should already be in 
place, so that Potentially-Acid Generating (PAG) rock is managed from the start of construction. The planned 
management of acidic waters generated from pit dewatering and other sources during mining is problematic. It 
assumes that metal loads will be low and sludge management will be unnecessary. We feel this is very 
optimistic and believe that it is both prudent and necessary to build a lime-based treatment plant to manage 
these waters and the resulting sludges. 
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The proposed passive treatment system will deal with some, but not all of the contaminants identified above. 
More importantly, it is not designed to treat large volumes of acid drainage with elevated metal concentrations. 
Given the uncertainty in predicted water chemistry during operations and at closure, we are not confident that 
the proposed passive treatment system will function properly and produce an acceptable discharge. 

We indicated that thiocyanate is likely to be produced in the HLF for decades, yet no measure has been 
proposed to control this toxic contaminant. Similarly, ammonia and nitrate, as well as metals and metalloids, 
may be present at elevated concentrations in heap rinsate or drain down water, but no credible measure to 
control these contaminants has been presented.  

The proposed encapsulation of barren rock and capping of the spent HLF could decrease the release of 
contaminants, but will not eliminate them. Potentially, this could result in release of acid drainage for many 
decades. In our opinion, a better practice is to segregate sulfide minerals during mining operations and backfill 
them into one or more of the mined-out pits to ensure that they do not generate acid drainage. This practice has 
been advocated for the past 15 years and is becoming the norm for mining projects with high risk of ARD 
(MEND 2015). 

Lydian takes an optimistic approach to the management of surface and groundwater flows into the pits. 
Several model predictions have high uncertainty, and measures to mitigate the discharge of contaminated pit 
water are not based on a reliable water balance calculation. Given that these waters could flow into the Kechut 
Reservoir, we believe it is more prudent to assume that water treatment will be needed before Year 4 of mining 
and prepare for increased storage and treatment before pit dewatering and mining operations begin. 

Lydian uses terminology that confounds issues. Their reference to mining wastes being resistant to “ferric iron 
oxidation” is unusual and irrelevant. The more relevant fact is that humidity cell tests show that every rock 
unit is likely to generate acid drainage. Similarly, they refer to “passive treatment as an industry-standard 
method for controlling ARD.” This statement is true for ARD from coal mines in Eastern Appalachia, but not 
for base and precious metal mines. More importantly, their discussion sidesteps the key issue that the passive 
treatment system design that they put forward is inappropriate for the drainage that will be generated at 
Amulsar. 

Finally, we hear a recurrent criticism that our review omitted important reports, as though our conclusions 
would change significantly if we had all the necessary information. Our reviews are based on the most recent 
available information, but not all the pertinent information has been made publicly available. In the name of 
transparency and to remove any uncertainty in our conclusions about this project, we urge Lydian to make 
publicly available all the documents relevant to this project. 
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