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EXECUTIVE SUMMARY 

This document presents the 2014 update to the Closure Plan for the Oyu Tolgoi (OT) 
Project, located approximately 550 km south of Ulaanbaatar, Mongolia, and 80 km north 
of the border with China. The mining license is held by Oyu Tolgoi LLC, a partnership 
between Ivanhoe Mines, Rio Tinto and the Government of Mongolia. At this stage, the 
OT copper-gold mine is operational, with mining activities having started in 2013 and 
ramping up to 110,000 t/d ore production.  Current planned closure of the mill is 
scheduled to take place, at this time, in 2055. This Order of Magnitude closure study 
level addresses closure of all aspects related to the current 42-year mine life, as 
described in the OTFS14. However, given the known mineralization in the area it is likely 
that mine life will extend significantly beyond 2055. 

The over-arching objectives of this Closure Plan are to develop and document mine 
closure strategies as early in the project as possible in order to protect public health and 
safety, meet Rio Tinto Standards, and to avoid or mitigate potential environmental and 
social impacts associated with the site closure. 

The closure strategies have been prepared to ensure they are compliant with Rio Tinto 
corporate standards and guidelines, as well as relevant Mongolian and International 
standards, guidelines and directives. The proposed closure and rehabilitation measures 
ensure site-specific issues of concern are identified and addressed, to manage and 
mitigate associated risks. This Closure Plan presents closure measures for temporary 
closure due to unexpected conditions, as well as proposed progressive rehabilitation 
measures that can be implemented concurrent with the operations. 

In summary, the proposed mine closure and rehabilitation program includes the following 
key measures and activities: 

 Removal and appropriate disposal of all wastes, chemicals, reagents and materials 
from both surface and underground; 

 Capping of all underground openings to surface (shafts and raises); 

 Demolition and removal of all surface infrastructure, with potential opportunities to 
maximize salvage and recycling of acceptable materials (structural steel, etc); 

 Disposal of all inert demolition material and wastes into the open pit, in an 
engineered landfill; 

 Clean-up of the mine yard areas, removal of any impacted soils to the landfill, and 
recontouring the areas to match surrounding topography; 

 Encapsulation of potentially acid-forming waste rock with non-acid-forming material; 
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 Construction of engineered soil or growth media covers over the waste rock dumps 
and tailings storage facility that would promote positive drainage and non-erosive 
run-off, minimize infiltration, minimize aeolian erosion, and support a vegetative 
cover; 

 Covering disturbed areas with topsoil/growth media, with the aim to return land to 
conditions suitable for nomadic herdsman and their grazing animals; 

 Construction of a safety berm around the open pit and the subsidence area to limit to 
the greatest extent possible the potential for public access; 

 Implementation of remedial measures such that they minimize long-term 
maintenance at the site; and 

 Implementation of a post-closure monitoring program that will ensure physical and 
chemical stability of the project area and associated facilities that will remain at the 
site. 

 Directing of any contaminated runoff and seepage water to the open pit where 
permanent containment will be maintained due to evaporative losses. 

The Closure Plan includes a number of proposed community and socio-economic 
initiatives to be implemented as the project transitions from operations to closure and 
post-closure. All of these initiatives will adhere to the regulatory requirements of the 
Government of Mongolia, as well as industry best practices performance standards and 
requirements, and the Rio Tinto Closure Standard. 

A number of community and regional development plans, programs, investments, and 
other social and economic initiatives are proposed in Khanbogd and other neighboring 
soums in Omnogovi aimag, with full participation of local communities, NGOs and other 
key stakeholders in the OT Project Area of Influence.  These initiatives are intended to 
address anticipated community, wellbeing, social, economic, cultural heritage and 
environmental effects during the life cycle of the project. 

The overall schedule for the Closure Plan spans the entire project timeline and includes: 

 Progressive rehabilitation activities during the mine operation; 

 A 5-year pre-closure period for detailed engineering, planning and design of the 
closure activities and initiatives (decommissioning plan), starting in 2050; 
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 A 5-year closure implementation period, starting in 2055; 

 A 10-year post-closure implementation period, to closely monitor the physical and 
chemical stability of the site, starting in 2060; and 

 A 40-year long-term monitoring period, from 2070 to 2110, to confirm the successful 
implementation of the closure measures; at the end of this time period, a re-
evaluation of the site conditions and monitoring requirements will be conducted. 

The overall cost of the closure and rehabilitation program of the Oyu Tolgoi mine site and 
associated socio-economic initiatives is estimated at $1,178 million (Q4 2013 US 
dollars). A contingency allowance of 25% has been included in this closure cost estimate 
to reflect the level of detail in closure planning at this point in time and to account for 
unexpected changes in estimates, as more detailed project information becomes 
available. 

This Closure Plan is a “living document” and is intended to be assessed annually to 
support a realistic closure cost estimate which is reported annually. The Closure Plan will 
undergo periodic reviews and updates every five years as per Rio Tinto standards and 
guidelines. Assessments, updates, reviews and amendments are needed in the future in 
order to reflect changes in mine plans, site conditions, as well as socio-economic context 
in the region.  
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1.0 INTRODUCTION 

1.1 Purpose and Objectives of the Closure Plan 

Rio Tinto considers that planning for closure of a site is a critical and integral part of the 
business process that demonstrates a commitment to sustainable development. Closure 
planning involves the development of strategies to avoid or mitigate potential 
environmental and social impacts associated with closure of a site, to an extent that is 
financially appropriate. 

The Oyu Tolgoi (OT) Mine Closure Plan (the Closure Plan) documents the outcomes of 
an Order of Magnitude closure study conducted by a multi-disciplinary team (Project 
Team) comprising members of AMEC, Rio Tinto (RT) and Oyu Tolgoi LLC. 

This report has been prepared with the following objectives in mind: 

 Compliance with Rio Tinto corporate Closure Standard; 

 Compliance with relevant Mongolian national Standards; 

 Compliance with relevant international guidelines and directives; 

 Documentation of closure vision, objectives, and targets; 

 Early development of strategies to meet closure objectives and targets; 

 Early identification of likely site-specific closure issues and assessment of risks; 

 Identification of action items that should be conducted to manage and mitigate risks 
and enable efficient and effective closure methods and technologies in the future; 

 Preparation of a preliminary closure schedule based on current information; 

 Estimation of costs associated with the closure, developed to an intended accuracy 
of an Order of Magnitude study; and 

 Development of a multi-disciplinary information resource. 

1.2 Closure Plan Scope 

This document presents the 2014 update of the Closure Plan for the Oyu Tolgoi mine, 
located some 550 km south of Ulaanbaatar, Mongolia. This Order of Magnitude closure 
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study level is appropriate for addressing closure of all aspects related to the current 42-
year mine-life feasibility study. 

At this stage, the Oyu Tolgoi mine is operational, with mining activities having started in 
2013 at a rate of 100,000 t/d.  Current planned closure of the mill is scheduled to take 
place in 2055.  

While additional mineral resources have been identified to support the operation beyond 
the current design life for up to 60 years, the resource case has not been considered in 
this study. Hence, the current Closure Plan covers operations up to 2055. 

Project components excluded from this Closure Plan include: 

 Road that connects Mongolia to China; 

 Airport facilities; and 

 Any other facilities located outside property boundaries. 

The Project Team recognizes that multiple opportunities will exist at closure for additional 
facilities and other assets to be transferred to the region and the community. However, at 
this early stage, it is assumed that only the above-noted assets will be maintained in 
place. 

The Oyu Tolgoi (OT) Project is described in Section 6.0. 

1.3 Report Outline 

This report is divided into several sections, as follows: 

 An introductory section, outlining the scope and objectives of the closure plan 
(Section 1.0). 

 A corporate closure planning statement and commitment, and report endorsement 
from the authors of this report (Section 2.0). 

 A project information summary that briefly outlines corporate accountability, project 
information data, location and information on the land tenure for which the Closure 
Plan applies (Section 3.0). 

 A knowledge base that describes current understanding of the overall project setting, 
environmental, and socio-economic issues that are relevant to the closure of the site 
(Sections 4.0 and 5.0). 
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 A project description, outlining the overall set-up, layout and main project facilities, as 
well as the key operational aspects (Section 6.0). 

 The broad Closure Strategy process that was followed to ensure alignment with Rio 
Tinto, Mongolian, and International Standards, guidelines, and directives 
(Section 7.0). 

 Details on the stakeholder consultation and communication process with regards to 
closure planning (Section 8.0). 

 Documentation of the selection of closure options by means of an alternatives 
analysis (sustainable development) assessment; as well, documentation of an 
assessment of risks associated with the selected closure options, including details on 
threats and opportunities (Section 9.0, 17.0). 

 Closure activities and objectives that outline the outcomes to be achieved by closure 
of the site (including objectives for unexpected mine shutdown) (Sections 10.0, 11.0, 
and 12.0); Section 10.0 also includes details of a socio-economic mitigation plan to 
address impacts to people that may arise from closure of the site. 

 Details of progressive rehabilitation options that may be integrated into the mine plan 
(Section 13.0). 

 Documentation of the process and time scale for post-closure management and 
monitoring (Section 14.0). 

 Documentation of performance indicators in a post-closure condition (Section 15.0). 

 A cost estimate of site closure (Section 16.0). 

 Proposed research actions that could be undertaken to enable future closure 
strategies to be refined and more detailed plans to be developed in the future 
(Section 18.0). 

1.4 Closure Plan Reviews and Updates 

The Closure Plan is a living document and will be assessed internally on an annual basis 
as part of closure cost estimate reporting. The plan shall be reviewed and updated once 
every five years in order to: 

1. Reflect changes at the site or in mine planning that may affect closure options or 
closure strategies; and 
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2. Re-estimate closure costs based on updated, most current third party contractors’ 
costs. 

Updated closure plans should only address changes from the previous versions, 
including changes in costs, and should be prepared and certified by a multi-disciplinary 
team, with input from owners and stakeholders. 

Five years prior to closure, the Closure Plan would be replaced by a scoping study 
(decommissioning plan) for detailed engineering and design work advancing the project 
towards closure.  
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2.0 CERTIFICATION 

2.1 Certification by Proponent 

Oyu Tolgoi LLC, its shareholders and partners endorse the principle of sustainable 
development, and are committed to the protection of health, safety, and environment 
through a balanced approach to economic, technical, and social issues. Rio Tinto’s 
Environment policy and Sustainable Development policy, and Oyu Tolgoi LLC’s Health 
Safety and Environment (HSE) policy are included in Appendices A, B and D of this 
report. Rio Tinto’s Closure Standard is included in Appendix C of this Closure Plan.  

“… The intent [of the Rio Tinto Closure Standard] … is to ensure that Rio Tinto 
managed activities are left in a condition which minimizes adverse impacts on the 
human and natural environment, and that a legacy remains which makes a 
positive contribution to sustainable development….” 

This certification is provided with the qualification of Mr. William Scheding, as General 
Manager of Studies for the Oyu Tolgoi Project, and Mr. Mark Newby, Environment 
Manager responsible for the completion of the update to the Oyu Tolgoi Mine Closure 
Plan. This certification is based upon examination of information compiled by Oyu Tolgoi 
LLC personnel, Rio Tinto personnel, and by individuals authorized to compile and report 
on information relevant to this Closure Plan. 

 

 

__________________________________   __________________ 

William Scheding, GM of Studies   Date 
Oyu Tolgoi Project 

 

 

__________________________________   __________________ 

Mark Newby, Environment Manager   Date 
Oyu Tolgoi LLC 
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2.2 Letter of Confirmation of Assignment by Qualified Professionals 

A letter of confirmation of assignment prepared by AMEC is included in Appendix E. 
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3.0 PROJECT INFORMATION 

3.1 Proponent Information and Contact 

Proponent Legal Name: 

Oyu Tolgoi LLC 
6th Floor Monnis Tower, 
Chinggis Avenue 15, 
Sukhbaatar District,  
Ulaanbaatar – 14240 Mongolia 
PH: +976 11 331880 
 
 
Authorized Contact Person (for the Mine Closure Plan): 

Matt Gili 
Chief Operating Officer, Oyu Tolgoi LLC 
Tel: +976-11-331880:3210 
Cell: +976-99098322 
E-mail: MattG@ot.mn 
 

Authorized Contact Person at the Project Site (for Mine Closure Plan activities): 

Mark Newby 
Principal Advisor, Water Resources, Oyu Tolgoi LLC 
Tel:+976-11-331880:3828 
Fax: +976-11-331890 
Cell: +976-99098236 
E-mail: Markn@ot.mn 
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3.2 Project Name, Location and History 

The OT Project lies in Khanbogd soum of Omnogovi aimag in the South Gobi region of 
Mongolia, 550 km south of Ulaanbaatar, the nation’s capital, and 80 km north of the 
Chinese-Mongolian border. The general setting of the project is shown in Figure 3-1. 

Since 2000, the property has been the subject of an exploration program by Oyu Tolgoi 
LLC successfully delineating a large copper-gold resource contained in two distinct areas 
known as Southern Oyu and Hugo Dummett. The project consists of open pit and 
underground mines, a processing plant (concentrator), and supporting infrastructure to 
produce high-quality copper-gold concentrate. 

Figure 3-1: Oyu Tolgoi Project Key Map Location 

 

In July of 2009, the Mongolian Parliament voted to authorize the Mongolian Government 
to conclude the Oyu Tolgoi Investment Agreement with Ivanhoe Mines (subsequently 
Turquoise Hill Resources Ltd) and Rio Tinto, its strategic shareholder. The Investment 
Agreement (IA) was signed on 6 October 2009, and took full legal effect on 31 March 
2010, after the Government of Mongolian confirmed that all pre-conditions had been 
satisfied. 
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Under the terms of the IA, the Government of Mongolia agreed to become a partner in 
the development of the Oyu Tolgoi project. The government has acquired a 34% interest 
in the Ivanhoe Mines subsidiary, Oyu Tolgoi LLC, which holds the Oyu Tolgoi mining 
licences. Mongolia’s interest is held through the state-owned, sovereign-wealth 
resources company Erdenes MGL LLC. Turquoise Hill Resources owns a 66% indirect 
interest in Oyu Tolgoi LLC, while Rio Tinto has a 51% ownership stake in Turquoise Hill 
Resources. 

In December 2010, a revised Heads of Agreement was signed by Rio Tinto and Ivanhoe. 
The agreement established that Rio Tinto would manage core operations and Ivanhoe 
would manage the exploration activities within the non-core area. The core operations 
are defined in the IA as including prospecting and exploring within the contract area; 
separating and mining minerals from land surface and subsoil; construction and 
operation of infrastructure for transportation, power, water and other infrastructure 
facilities; processing (including crushing, grinding, floating, and filtering); producing 
products; marketing; mine closure and rehabilitation; ore stockpiling, waste and tailings 
management, and all other related activities. 

The concentrator will initially support the processing of 100,000 t/d of ore from the 
Southern Oyu open pit and the Hugo Dummett (Hugo North) underground mine.  

3.3 Land Tenure Information 

Oyu Tolgoi LLC owns 100% of the project under three mining licences granted by the 
Government of Mongolia on 23 December 2003. The licences (6706A, 6709A, 6710A) 
were converted from exploration licences originally issued on 17 February 1997, and the 
term of the mining licences is 30 years with an option for two 20-year extensions. The 
surrounding mining licenses 15225A and 15226A (referred to as the “Lookout Hill 
Property”) are now held under joint ventures with Entrée Gold Inc, a Canadian mineral 
exploration company focused on the exploration and development of copper and gold 
projects. 

A portion of the Lookout Hill property (Mining Licence 15226A) is subject to a joint 
venture with Oyu Tolgoi LLC.  The joint venture property hosts the Hugo North Extension 
copper-gold deposit and the Heruga copper-gold-molybdenum deposit. 

The focus of this Closure Plan is related to the mining activities which will take place in 
vast majority on wholly owned Mining Licence 6709A, which covers an area of 
approximately 8,500 hectares (ha) centred at latitude 43°00'45"N, longitude 106°51'15"E. 
The general setting of the project and the licence boundaries are shown in Figure 3-2, 
and more information on the various mining licences is included in Appendix F. 
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Figure 3-2: Oyu Tolgoi Project and Surrounding Mining Licences Boundaries 
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The boundary coordinates (four corner points) of the Oyu Tolgoi mining licence 6709A 
are defined in Table 3-1 by latitude/longitude and also by UTM coordinates (WGS-84, 
Zone 48N).  

Table 3-1: Oyu Tolgoi Property (Mining Licence 6709A) Boundary Coordinates 

Corner Point 
Latitude/Longitude, MSK 42 UTM, WGS-84, Zone 48N 

Latitude Longitude Northing Easting 

1 42° 58’ 30” N 106° 47’ 30” E 4759595.990 646096.713 

2 43° 03’ 00” N 106° 47’ 30” E 4767924.920 645918.987 

3 43° 03’ 00” N 106° 55’ 00” E 4768149.900 656099.637 

4 42° 58’ 30” N 106° 55’ 00” E 4759820.928 656289.773 
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4.0 KNOWLEDGE BASE: BIO-PHYSICAL ENVIRONMENT 

Each of the following sections describes the baseline site conditions prior to project 
initiation.  The text in Section 4.0 and its subsections are direct excerpts from the 
relevant sections of the Environmental and Social Impact Assessment (ESIA) (ref.4) as 
prepared by Citrus Partners LLP (Citrus) in 2012, and the Integrated Development and 
Operating Plan (IDOP) prepared by OT LLC in 2011 (ref. 9).  Information excerpted from 
the ESIA report has not been independently developed or reviewed; AMEC has relied on 
the documentation provided. 

4.1 Land Use 

The OT Project is located in Khanbogd soum (district), which is a sparsely-populated 
area of the South Gobi in southern Mongolia.  The soum comprises mostly pastureland 
(rangeland) with desert and desert steppe ecosystems and with limited pockets of forest, 
springs and residential land. 1 

Of Mongolia’s total population of approximately 2.9 million, 37% live in rural areas and 
are nomadic or semi-nomadic herders and 63% occupy urban areas including 
Ulaanbaatar, aimag and soum centres.2  With its vast land area, Mongolia still remains 
one of the most sparsely populated countries in the world.  Much of the land area is 
covered by steppe (open grassland), with mountains both to the north and west and the 
Gobi Desert to the south.  The South Gobi region comprises approximately 22% of the 
total land of Mongolia and forms part of the international border with China. 

                                                  
1 Rural pastoralists/herders are those who reside in winter shelters located throughout the soum and raise 
livestock as a main source of subsistence livelihoods.  Seasonal pastoralists are residents who generally reside 
in the soum centre but have livestock within the soum.  They may have others to look after their livestock in 
winter, and then tend to them in summer, or they may have someone to raise their livestock year round (usually 
other family members).  

2 United Nations Population Division: Mongolia Demographic Profile. 
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Figure 4-1: Key Map and Project Site Location 
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Pastoral Way of Life 

Rangelands historically have been an important resource for Mongolia and, although 
declining relative to emerging economic sectors such as mining, remain an important 
livelihood base; approximately one third of the population is dependent on the 
rangelands and derives most of its income and sustenance from livestock grazing.  
Approximately 44 million head of livestock underpin much of the Mongolian diet.   
Mongolia has a rich history and culture of mobile pastoralism that remains integral to 
social and ecological systems. The vast pasturelands of the country have been used 
collectively by herding communities under both traditional and communist systems 
(ref.1). Mongolian culture has been heavily influenced by the semi-nomadic way of life, 
which still exists across rural Mongolia..  (Further information on intangible cultural 
heritage and the nomadic way of life is provided in Chapter B12: Cultural Heritage 
Baseline of the ESIA, Oyu Tolgoi LLC, 2012). 

Herding as a way of life is not immutable and has changed a great deal over the past 
century.  In feudal times (pre-1920s) livestock and the land were owned by the 
aristocracy and monasteries, and the herders who tended the animals were their serfs.  
The many changes that have taken place in the last hundred years have had, and 
continue to have, major impacts upon herder families. 

With the transition to a market based economy in the past 25 years, the livestock 
husbandry sector is challenged by socio-economic and land-use evolution. The rapid 
changes in economic and socio-political systems have greatly influenced rangeland and 
livestock management practices. In particular, lack of scale and capital relative to other 
economic sectors, volatility in numbers and species mix of herds and competing herd 
movements around seasonal pastures have created variable pressures on the 
pastureland, affecting its productivity and sustainability (ref.1). More importantly, urban 
migration, particularly by younger and better-educated Mongolians, and the difficultly of 
the herding lifestyle relative to ‘modern’ livelihoods is leading to de-population of 
rangelands and an overall aging of the rural population. Herder lifestyles and family 
organisation are changing rapidly in the face of these demographic and economic trends.  

Rangeland Ecosystems 

About 80% of the total land area in Mongolia comprises rangelands.  The remaining land 
comprises forested land (about 11%), arable land (less than 1%) and other land 8% 
(including urban areas, reserves, and water bodies) (ref.2).  Around 27% of Mongolian 
rangeland is classified as forest/mountain steppe; 30% as dry steppe grassland, and the 
remaining 43% as Gobi desert steppe and desert (the desert can be used for grazing, 
but is suitable for camels more than other livestock) (ref.2).  Grasslands in Mongolia 
have a very short growing season, limited by cold temperatures and by low and variable 
precipitation.  Depending on location, pasture growth generally begins in mid-May and 
ceases after mid-August.  Frosts can set in as early as the end of August, and end as 
late as June.  The thermal growing season is shorter in the mountains and longer in the 
Gobi. 
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The landscapes of the OT Project Area of Influence are characterized by a mosaic of 
low-statured desert and steppe vegetation typical of the South Gobi region of Mongolia 
and neighbouring China. A number of species classified as “rare” or “very rare” exist in 
the OT Project footprint but none of these species are microendemics with distributions 
limited to the OT Project Area of Influence. 

Grass steppe in Mongolia has an annual standing crop yield (grass/fodder) ranging from 
650 – 1,300 kg/ha. The lowest yield is reported in the Gobi region.  Desert steppes in 
Mongolia generally have standing vegetation yields between 290–380 kg/ha (i.e. very 
low) but with a high diversity of vegetation communities, soils, and topography that 
create forage patch-grazing opportunities for livestock and wild herbivores (ref.3).  Desert 
steppes are dominated by shrubs and perennial forbs and are especially suited to 
grazing by domestic camels, sheep and goats. 

Vegetation of special significance as habitat for fauna includes the saxaul forests and 
elm groves, both of which are associated with localized substrate conditions with greater 
available soil moisture or shallow groundwater (ref.4). Localized substrate-specific floral 
assemblages occur on granite outcrops in the region, but these have not been 
comprehensively described and are not within the OT Project footprint.  As described in 
Chapter B7a (ref. 4), nearly all vegetation in the region has some degree of significance 
in terms of ecosystem services to local communities, particularly as a source of forage 
for livestock. 

4.2 Climate 

Mongolia is characterized by an extreme continental climate with long, cold winters and 
short summers, during which most of its annual precipitation falls. Based on 
measurements centered on Khanbogd soum, Mongolia has an annual average air 
temperature of 7.4˚C and a low average annual precipitation is 95 mm (60 mm for the OT 
Project area). Average relative humidity in Khanbogd soum centre varies between 38.2% 
and 48.6% with higher humidity occurring in the winter and summer seasons, while lower 
relatively humidity occurs in spring and autumn (when it decreases to 30 to 40%). 

Seasonal Variations in Temperature and Precipitation 

The coldest winter months are between November and February, during which the 
average temperature is around -8˚C with the minimum on the order of -40˚C3. From 
December through February, there is some limited snow cover with an average depth of 
3 cm. 

In spring, from March through to May, there is an increase in temperature accompanied 
by higher wind speeds, less precipitation and less humidity.  The spring season can also 
exhibit rapid and extreme changes in the weather.  Temperatures vary between -1˚C and 
+22˚C with relative humidity under 40%.  Spring is also characterized by the highest 

                                                  
3 Khanbogd is 35km to the east of the Mine Licence Area and is the nearest soum centre to the Project; hence 
average data are taken from this location. 
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occurrence of dust storms, which can be severe, resulting in a temporary shutdown of 
operations and, on occasion, prevention of air travel. Wind speeds vary between 5 and 
34 metres per second (m/s) with an average velocity of 5.5 m/s. 

Summer extends from June to mid-September with the average temperature around 
22˚C and maximum up to 40˚C. Mean annual precipitation is extremely low 
(approximately 60 mm for the OT project area) with most of the precipitation (90% of 
mean annual precipitation) falling in the summer months and the maximum in July. On 
average, there are 20 rainy days in the summer period.  The low rainfall levels, together 
with low humidity leads to dry, dusty conditions. 

Autumn in the South Gobi is warmer than in other parts of Mongolia and continues from 
September through to mid-November. Temperatures range from -3˚C to +16˚C.  
Typically air pressure increases and rainfall decreases during the autumn period. 

Evaporation 

Evaporation exceeds precipitation by a significant margin.  The evaporation rate in the 
OT project area is monitored on a daily basis by the Oyu Tolgoi Environment 
Department.  Two different size evaporation pans are used to provide robustness to the 
evaporation monitoring results.  Monitoring commenced in July 2009 with the findings 
presented in Chapter B2 of the ESIA (ref. 4). Evaporation rates at the site average 
approximately 2,500 mm/yr (ref.5). 

Evaporation rates are shown to decrease as the temperature falls.  Although evaporation 
is anticipated to increase with higher wind speeds, the temperature of the air is a more 
critical factor.  

Wind 

Data on wind direction and speed have been collected at Khanbogd and other soum 
centres by the Institute of Hydrology and Meteorology since 1976. . In winter (January), 
the average wind velocity is 1.7 to 4.4 m/s in Khanbogd.  In spring (April), the average 
velocity is 3.9-5.6 m/s. The strongest wind events occur in late March and throughout 
April blowing from the north. Average wind speed in April is 5.5 m/s, while for the rest of 
a year it varies from 4 m/s to 6 m/s.  Wind speeds greater than 30 m/s are common in 
April, hence the prevalence of dust storms. 

Rainfall 

The historical rainfall data for the soum is summarised in the Hydrological Study Report 
on Floods at the Oyu Tolgoi mine (ref.6).  The available rainfall observation data for the 
OT Project area of influence dates back to the start of formal daily monitoring procedures 
at the Dalanzadgad station in 1937. Based on a review of the 1937 to 2004 data, the 12 
hr maximum for this period observed in 1956 was 153 mm rainfall and the second 
highest maximum value was 53 mm observed in 1979. 

Flood Risk 
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The 2006 hydrological study report also includes an assessment of the flood risk 
associated with the Undai River. The 100 year return flood could inundate the southern 
part of the Central Oyu Pit.  The project design includes a diversion scheme for the 
Undai to mitigate this risk (further details are described in Chapter C5: of the ESIA 
(ref. 4). 

 

Dust Storms 

Dust storms commonly occur where soil is loose and sandy and the frequency of strong 
winds is high. Due to human-induced land disturbance, dust storms may occur more 
frequently around cities and cultivated areas compared to less disturbed areas.  Large 
scale dust storms can affect air quality over substantial portions of Mongolia and 
northern China for days at a time. 

Data on dust storms has been obtained for the period 1976-2005 for Khanbogd.  During 
this monitoring period, the Khanbogd soum centre had an average 26 days of drifting 
airborne dust (when dust particles are lifted by winds 1.5-2 m above ground level) and 29 
days of dust storms (if the lifted dust from loose soil by winds decreases the visibility both 
vertically and horizontally it is called a dust storm) per year.  The highest frequency 
(51.4%) of dust storms occurred during spring. 

Monthly and annual mean data on dust storms and drifting dust in the Gobi region in 
Mongolia indicate that the duration of the dust storms is longer when they are most 
frequent  (generally in March to May).  A dust storm (also drifting dust) lasts on average 
from 1.6 to 6.0 hours and in the Gobi sometimes for more than 12 hours. The annual 
total duration of dust storms is approximately 104 hours at the Khanbogd meteorological 
station and 77 hours for drifting dust.  South-westerly, westerly and north-westerly winds 
predominate during dust storms in the Gobi and steppe areas in Mongolia.  Surface wind 
speed is usually between 11 m/s to 20 m/s during dust storms, and 6 m/s to 15 m/s 
during drifting dusts; if surface wind speed is less than 5 m/s, a dust storm does not form.  
In the Gobi area, more than 60% of dust storms occur when relative humidity is low (less 
than 40%). 

Drought 

Periods of low rainfall are common throughout Mongolia (ref. 7). Water and forage are 
the most important resources for livestock, so the most direct impact on pastoralists’ 
livelihoods is the drying up of surface and near-surface water sources and the resultant 
decline in forage resources for livestock.  A decline in these resources greatly affects 
livestock conditions, milk production, and ultimately herders’ livelihood. 

Mongolia experienced its worst recorded droughts (in 80 years) in the summers of 1999, 
2000, 2001, and 2002, which affected 50-70% of Mongolian territory.  About 3,000 water 
sources including 680 rivers and 760 lakes dried up during these droughts, resulting in 
reduced animal food and weakened animals, so that they were less well equipped to 
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cope with extreme cold. 

Harsh summer drought is the main factor that causes ‘dzud’ to occur during the winter.  
In the Mongolian language, the term ‘dzud’ describes a natural disaster that occurs in the 
cold season (i.e., winter and spring) and represents a threat to human and livestock 
populations. 

 

Dzud 

The summer droughts of 1999 - 2002 caused the most severe dzud in recorded history in 
the winters of these years.  Short, rapid (2-5 days) warming in winter leads to melting 
snow cover. This melted water does not infiltrate, but creates sheet ice on the ground 
surface because the ground is still frozen.  Such freeze-thaw increases the difficulties for 
animals to graze, limiting their ability to get food.  During the dzud, significant numbers of 
livestock and other animals die. 

The winter weather in late 2009, early 2010 and early 2011 was extremely harsh for the 
herding communities in Mongolia.  According to the Mongolian government (ref.8), in 
May 2010 up to 8.4 million heads of livestock perished due to the extreme weather 
conditions throughout 175 soums in 18 provinces across Mongolia. Approximately 
770,000 herders/individuals were affected; 43,500 herders were left without a single 
animal and 164,000 other families lost more than half of their livestock.  The Mongolian 
Government indicated that more than 1,400 herder households relocated to urban areas 
during this period. 

4.3 Topography 

The topography (ref.9) of the mine licence area is generally flat to gently sloping.  The 
central-eastern part is lowest in elevation at 1,145 m asl (metres above sea level).  The 
eastern part of the site is gently sloping, and the northern and southern licence area 
boundaries are only 15 m higher, at 1,160 m asl.  The average slope of the eastern part 
of the site is 1V:200H. 

The only significant topographic feature occurs in the west-northwestern portion of the 
license area.  This area is characterized by hilly terrain with rocky outcrops.  The hills are 
up to 20 m higher than the surrounding topography, with the highest elevations being 
1,215 m asl.  The mine site is located on a localized highpoint that exists as two distinct 
peaks within the same rock outcrop area.  The rock peaks are about 5 m above the 
surrounding terrain. 

4.4 Geology 

4.4.1 Geological Setting 

The OT Project area is situated within the Central Asian Orogenic Belt. Lithologies 
identified to-date includes Silurian to Carboniferous terrigenous and volcanic-rich 
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sediments, carbonates, and mafic to intermediate volcanic rocks. These sedimentary and 
volcanic units have been intruded by Devonian to Permian (felsic) plutons ranging in size 
from dykes to batholiths. These rocks are unconformably overlain by poorly consolidated 
Cretaceous sedimentary rocks, including clays, and younger unconsolidated sedimentary 
deposits.  

The Oyu Tolgoi copper-gold porphyry mineralization is situated in an inlier of Devonian 
mafic to intermediate volcanic, volcaniclastic, sedimentary rocks and igneous intrusions, 
surrounded by younger Carboniferous basaltic volcanic and sedimentary rocks. The area 
is a structurally complex network of faults, folds, and shear zones.  

The copper-gold deposits are divided into two major zones; Hugo Dummett (includes 
Hugo Dummett North (Hugo North)), which will be mined by a panel caving method, and 
the more deeply eroded Southern Oyu deposits, which will be developed by open pit 
mining.  

The Southern Oyu deposits comprise the Southwest Oyu, South Oyu, Wedge, and 
Central Oyu blocks, where boundaries between the blocks coincide with major faults 
zones. 

 The Southwest Oyu block is characterized by gold-rich mineralization hosted mainly 
by porphyritic augite basalt, associated with the sulphide minerals chalcopyrite, 
pyrite, bornite, and molybdenite. 

 Copper mineralization in the South Oyu block is hosted dominantly by augite basalts 
and basaltic tuffs, where chalcopyrite is the main copper sulfide mineral. 

 The Wedge block contains high-sulfidation mineralization (pyrite, chalcopyrite, 
bornite, enargite, covelite, and chalcocite) hosted dominantly by basaltic tuff and 
breccias. 

 The Central Oyu block is characterized by a high-sulfidation zone (covellite-pyrite) 
zone that overprints and overlies porphyry-style chalcopyrite-gold mineralization. 

 A variably thick oxide zone may overlie some blocks where the ore-sulfide 
assemblage may include malachite, azurite, cuprite, and chrysocolla, with minor 
carbonates, sulphates, phosphates, and silicates.  

The Hugo Dummett deposits include Hugo South and Hugo North. 

 Hugo South contains high-grade copper mineralization in intense quartz stockwork 
veining at the contacts between quartz monzodiorite intrusions and enclosing basalt 
tuff and fragmental rocks. Dominant sulphide minerals are chalcopyrite, bornite, 
chalcocite, and pyrite.  
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 Hugo North is similar to Hugo South with a gold-rich phase in the western part of the 
quartz monzodiorite intrusion. Sulphides include bornite and chalcopyrite.  

The mineralized volcanic and intrusions typically contain one to five percent sulfide-
sulfur; pyrite content in ore generally varies between two and five percent (up to 13% 
within the Central Oyu block). The post-mineralization intrusive, volcanic, and 
sedimentary rocks surrounding and overlying the porphyry copper deposits are typically 
geochemically inert or net neutralising because of their low sulphide concentrations 
and/or the presence of carbonate veining. A graphical depiction of the OT deposits is 
shown in Figure 4-2.   

Figure 4-2: Overview of Key Oyu Tolgoi Ore Deposits 

 

4.4.2 Geochemistry 

The bulk of waste rock and tailings geochemical investigations were carried out between 
2002 and 2005. Since that time, geological interpretations and mining and processing 
strategies have been revised based on additional geochemical data.  In 2008, 
Environmental Geochemistry International Pty Ltd (EGi) completed a review of the 
current understanding of the potential generation of acid rock drainage and 
recommended management strategies (ref. 28).  Potential sources of acid rock drainage 
(ARD) from the development of the OT Project include the pit void, the surface waste 
rock dumps, the tailings storage facility (tailings and embankment), and underground 
workings. 

Samples tested are divided into two main groups:  non-host lithologies (post-
mineralization/alterations), and host lithologies (deposited before or concurrent with 
mineralization/alteration). Geochemical testing indicates that non-host lithologies would 
be primarily non-acid forming (NAF), whereas host lithologies could be potentially acid 
forming (PAF) or NAF. The Central Oyu block has the greatest proportion of PAF rock 
types (mainly representing host lithologies), while the Southwest Oyu block is thought to 
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have significantly higher proportions of NAF host rock. Rock types from Hugo South 
were also tested and indicate a significant proportion of host rock is PAF. 

To assess overall ARD potential associated with the mining of each block/deposit, one 
must consider the relative percentage of each rock type likely to be mined, and its ARD 
classification. 

Kinetic testing indicates a lag time of six months or more before PAF materials produce 
acid conditions. However, in the field, the lag time before the release of acid rock 
drainage will likely be significantly longer because of the arid climate on site. Leach 
column testing has demonstrated the following: 

 Lithologies that are likely to be NAF and leach low concentrations of 
metals/metalloids include host lithologies (such as those associated with the 
Southwest Oyu block) and non-host lithologies with the exception of elevated-sulfur 
rhyolite. Some NAF waste rock may have elevated concentrations of Cu, which 
should be considered if it is to be used as a surface cover. 

 Lithologies that are likely to be PAF and leach significant concentrations of metals 
include host lithologies, (non-host) rhyolite with elevated-sulfur, and some of the 
mineralized oxide zone materials. PAF waste rock obtained from the open pit may 
have elevated concentrations of As and Se. 

 Although Cretaceous clay is classified as NAF, this unit may be partly saline. 

 Acid leachate from PAF host materials is likely to be accompanied by elevated As, 
Al, Co, Cu, Fe, Hg, Mn, Mo, Se, and Zn. 

4.4.3 Mineral Waste Characterization and Inventory 

Lithologies associated with the Oyu Tolgoi deposits have been classified as NAF or PAF 
based on sulfur content with consideration of acid neutralizing capacity to enable 
operational management, as follows: 

 Topsoil – generally the uppermost 30 cm of ground cover is considered to be NAF.  

 Residual soils and alluvial sand and gravel – subsoils, sand and gravel exposed 
at the surface or within alluvial channels (e.g. Undai River) are considered to be 
NAF. 

 Cretaceous clay – unconsolidated clay characterized by low permeability, high 
erodibility, and high salinity, is considered to be NAF.  

 Segregated oxide material (SOM) – weathered (oxide and transitional) bedrock 
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with ≥0.25% Cu is considered to be PAF.  

 General NAF waste rock – includes weathered and fresh bedrock with low sulphur 
values (<0.2% total sulphur).  

 General PAF waste rock – includes weathered and fresh bedrock with elevated 
sulphur values (>0.8% total sulphur if fresh and >0.2% total sulphur if oxide or 
transitional).  

 Tailings – ore processing waste from the concentrator that may be considered PAF 
depending on sulphur values.  

 The following table summarises the estimated volumes and acid forming 
characteristics associated with rock types expected to be exposed by mining 
activities. 

Table 4-1: Mine Waste Volumes Based on Acid-forming Characteristics 

ARD 
Class 

Description 

Material Volume (Mm3) 

Comments Estimated to be 
Mined 

Available for 
Rehabilitation 

NAF 

Topsoil 6.3 6.3 
To be stored in designated 
locations. 

Cretaceous clay 27.3 18.5 Some clay and NAF 
material to be used in TSF 
construction. 
NAF material to be used to 
construct TSF cover, to 
encapsulate PAF material, 
and to reinforce Undai River 
diversion structures. 

General NAF 
waste rock 

196.6 44.3 

PAF 
SOM 40.5 - Stockpiled in SOM dump. 

General PAF 
waste rock 

429.7 - 
Some PAF material to be 
used in TSF construction. 

NAF/ 
PAF 

Tailings 1000 - 
Estimated 1.4B t reporting 
to TSF. 

Total NAF 223.9 62.8 Not including topsoil. 

Total PAF 429.7 - Not including SOM. 

 

The NAF/PAF classification and tonnages will be updated through ongoing test work 
during operations and with the mine plan. A summary of the required NAF waste rock 
volumes and topsoil for the construction of the various cover systems at the site is 
presented in Section 10.8.3 and Table 10-2. 

With regards to elements of concern in dust, PAF waste rock may have elevated 
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concentrations of As and Se, and NAF waste rock may have elevated concentrations of 
Cu, which may limit some of its useas surface covers; additional characterization work 
and cover field trials are needed to evaluate optimum NAF cover designs. With regards 
to tailings, test work indicates enrichment of Ag, Cu, F, Mo, and Se while concentrations 
of elements such as As, Cd, Hg, and Pb are not expected to pose a contaminated dust 
hazard. 

4.5 Hydrogeology and Groundwater Quality 

Detailed groundwater investigations (ref. 9) have been undertaken in the Gunii Hooloi, 
Galbyn Gobi, and Nariin Zag aquifer areas to assess the potential to meet the project’s 
estimated water demand.  Of these, the Gunii Hooloi aquifer has been selected, 
investigated in detail, and approved by the Mongolian Government to meet current 
project requirements. 

The hydrogeology of the Gunii Hooloi basin comprises shallow surficial aquifers that are 
used by herders for water supplies. These shallow aquifers recharge seasonally by 
precipitation and runoff from upstream areas.  The regional deep aquifer is a Cretaceous 
clastic sedimentary aquifer comprising sandstones, conglomerates, siltstones and clays.  
Over most of the Gunii Hooloi basin, the shallow and deep aquifers are separated by a 
thick fine grained aquitard sequence. The potentiometric surface in the deeper 
Cretaceous aquifer is 20 to 90 meters below the surface and is likely to be hydraulically 
disconnected from the shallow surficial aquifer. However, hydrogeological studies are 
ongoing to further define the connectivity between the shallow and deep aquifers 
associated with the Gunii Hooloi borefield. 

Hydraulic testing of the deep Cretaceous aquifer has indicated it is feasible as a water 
supply for the mine and that the quality is sufficient for milling of ore.  The water is 
generally high in TDS and unsuitable for even livestock watering. Hydrogeologic 
investigations also indicate that there are no significant groundwater-dependent 
ecosystems in the basin.   

Tables 4-2 and 4-3 present basic groundwater chemistry for the deep aquifer and 
shallow aquifers respectively. Water quality of the deep Cretaceous aquifer exceeds all 
guidelines for sodium, chloride, flouride and sulphate.  There are some exceedences in 
sodium, chloride and sulphate in the shallow aquifer.  Exceedances are highlighted in 
Tables 4-2 and 4-3.  Guidelines are presented in Table 4-6. 
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Table 4-2: Basic Groundwater Chemistry of Gunii Hooloi Cretaceous Aquifer 
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  mS/cm mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L 

Exploration Bores 

GHEB 01    7.6  4.6  3,000  160  840  3.7  160  27  1,000  730  200  <1  3.9  <0.1  <0.005  4.6  20  <0.05  <0.005 

GHEB 02  26/04/07  7.3  4.5  2,900  120  760  4.1  210  26  1,000  650  150  <1  3.6  0.1  0.016  3.1  14  <0.05  <0.005 

GHEB 03  5/01/07  8.2  4.0  2,600  130  740  4.9  120  33  780  740  160  <1  2.2  0.1  <0.005  2.4  11  <0.05  <0.005 

GHEB 04  5/04/07  7.7  4.2  2,700  130  750  4.3  130  40  860  740  160  <1  2.8  <0.1  <0.005  3.4  15  <0.05  <0.005 

GHEB 05  21/05/07  7.7  3.3  2,200  160  620  5.2  96  26  640  560  200  <1  2.9  0.3  0.005  4.3  19  <0.05  <0.005 

GHEB 06  5/08/07  8.2  3.6  2,400  110  660  3.7  89  28  740  850  140  <1  2.2  <0.1  <0.005  3.4  15  <0.05  <0.005 

GHEB 08  16/04/07  7.2  4.2  2,700  93  760  6.1  140  36  830  550  110  <1  2.0  0.3  <0.005  3.5  16  <0.05  <0.005 

Trial Production Bore 

GHTP 01  13/06/07  7.2  5.7  3,700  81  1,000  7.4  280  76  1,100  1,300  100  <1  1.9  <0.1  0.032  5.1  23  <0.05  <0.005 

GHTP 02  25/06/07  7.2  3.4  2,200  93  640  3.5  180  42  660  630  110  <1  1.8  <0.1  <0.005  4.1  18  <0.05  <0.005 

GHTP 03  25/07/07  7.2  3.9  2,500  130  840  5.2  140  39  830  650  150  <1  2.9  <0.1  <0.005  4.0  18  <0.05  <0.005 

GHTP 04  4/06/07  8.4  4.8  3,100  150  860  3.6  170  40  1,100  770  190  <1  3.1  <0.1  <0.005  3.7  17  <0.05  <0.005 

GHTPM 01  30/05/07  7.4  5.9  3,800  84  890  8.1  370  79  1,200  1,300  100  <1  1.8  0.1  <0.005  3.3  15  <0.05  0.022 

GHTPM 02  15/05/07  8.5  2.6  1,700  89  440  2.4  130  22  490  830  110  <1  2.1  0.2  <0.005  2.4  11  <0.05  <0.005 

GHTPM 03  5/09/07  7.4  5.1  3,300  95  850  5.1  230  29  1,200  490  120  <1  3.3  <0.1  <0.005  2.3  10  <0.05  0.19 

GHTPM 04  9/06/07  7.4  5.5  3,600  160  1,000  4.3  220  49  1,200  860  200  <1  3.0  0.2  <0.005  3.6  16  <0.05  <0.005 

Water Agency Bores 

WATP 02  19/09/07  7.0  5.9  3,800  170  1,100  4.2  160  50  1,300  950  200  <1  3.6  <0.1  <0.005  3.1  14  <0.05  <0.005 

WATP 05  6/09/07  7.0  6.6  4,300  98  1,200  6.0  290  58  1,700  1,100  120  <1  3.0  <0.1  <0.005  3.3  15  <0.05  <0.005 

WATP 08  7/08/07  7.2  3.7  2,400  89  780  5.7  140  29  740  730  110  <1  2.7  <0.1  <0.005  3.3  14  <0.05  <0.005 

WATP 09  24/08/07  7.3  4.0  2,600  92  730  5.6  150  30  790  750  110  <1  2.2  <0.1  <0.005  4.4  20  <0.05  <0.005 

WATP 10  Sample with Australia Customs and Inspection Services awaiting clearance 

GH2_PB03  Sample with Australia Customs and Inspection Services awaiting clearance 

Average    7.5  4.5  2,921  118  814  4.9  179  40  956  799  144    2.7      3.5  15.8     
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Table 4-3: Basic Groundwater Chemistry of Gunii Hooloi Shallow Water Aquifer 

Hole ID 
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  mS/cm mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L Mg/L 

Streambed Aquifer Hydrochemistry (Harder’s wells) 

Elgen    7.2  3.4  2,200  580  13.0  130  5  600  590  130  0.8  0.00 

dov    7.7  2.8  1,700  520  9.0  63  27  490  350  260  0.8  0.00 

Altgana    7.9  1.8  1,200  290  1.8  96  32  190  320  350  0.8  0.00 

Ergiin Shand‐3    7.9  1.9  1,100  400  2.3  20  10  220  230  390  0.8  0.00 

Sukhai    7.8  1.4  980  250  34  35  8  98  100  440  0.8  0.20 

Khulsan    7.8  1.4  950  240  1.6  53  10  150  190  270  0.8  0.00 

Gunii Us    7.7  1.2  830  250  2.6  23  7  93  140  330  0.8  0.00 

Murui    8.2  1.0  740  160  7.2  31  13  42  110  350  0.8  0.10 

River Channel 

(Shavagtai) 

  7.9  0.9  720  170  1.6  20  3  43  63  300  0.8  0.10 

Shavagt (Nuhen)    8.0  0.9  650  170  1.0  17  4  35  69  290  0.8  0.00 

Daragvai    7.9  0.9  630  180  1.6  24  5  45  58  320  0.8  0.00 

Ulaan tolgoi    7.5  0.7  600  120  4.4  20  9  33  50  4  0.8  0.00 

Alag Tolgoin    7.9  0.9  570  190  0.4  6  3  43  71  300  0.8  0.00 

Shavag    8.0  0.8  540  160  1.8  16  4  47  68  240  0.8  0.00 

Shavagt‐1    7.0  0.5  490  100  14  25  5  22  2  180  0.8  0.10 

Ergin us    7.6  0.6  480  100  1.9  15  4  22  37  210  0.8  0.00 

Tsagaan Kushuu    7.7  0.7  470  120  5.3  32  8  29  9  380  0.8  0.00 

Hurdet    8.1  0.7  460  77  12  47  9  34  49  240  0.8  0.00 

Shavagiin Hudag    7.5  0.6  420  72  1.8  40  11  26  34  240  0.8  0.03 

Khargan    7.6  0.6  380  82  2.6  28  6  25  39  180  0.8  0.03 

Durulj    8.1  0.5  350  66  1.3  35  7  19  35  210  0.8  0.03 

Dersene Us    7.6  0.4  280  38  2.2  29  6  18  36  130  0.8  0.03 

Average    7.8  1.1  761  197  5.6  37  9  106  120  261  0.8  0.03 
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Groundwater investigations conducted within the mine license area have focused on 
assessment of required dewatering rates to meet current camp and construction water 
demands.  

Drilling and packer testing in the pit area has indicated that upper weathered and 
fractured bedrock is of moderate permeability on the order of 1 x 10-6 m/s while deeper 
bedrock is very low permeability on the order of 1 x 10-8 m/s or less. 

Hydrogeological studies are ongoing to further improve local groundwater model 
predictions with respect to dewatering of the pit and underground mine, tailings seepage 
into the underlying bedrock, defining the open pit and block cave zone of capture, the 
connectivity between the Undai River and the open pit, and the effects from these on 
adjacent shallow groundwater and surface water.  Tables 4-4 and 4-5 present the basic 
groundwater chemistry of the shallow fractured bedrock zone associated with the pit 
area.  There are some exceedences to major ions sodium, chloride and sulphate. 

Table 4-4: Mine Site Field Parameters 

Hole ID OT ID pH EC (µS/cm) TDS (mg/l) Hydrogeological Unit 

HO2 OTRC 1625 8.91 480 240 Alluvial 

HO3 OTRC 1626 8.53 450 230 QMD 

HO4 OTRC 1616 10.09 1380 700 QMD 

HO5 OTRC 1627 8.76 490 230 Alluvial 

HO6 OTRC 1628 8.55 620 300 QMD 

HO8 OTRC 1614 8.37 750 460 Basaltic lapillic tuff 

HO10 OTRC 1613 9.32 1600 810 Andesite 

HO12 OTRC 1622 8.96 2220 1110 QMD/Andesite 

HO13 OTRC 1623 9.52 810 356 Sandstone-silt 

 

Table 4-5: Mine Site Basic Groundwater Chemistry 

Hole 

ID 

OT 

ID 

Sample 

Date 

EC 

µS/cm

Ca 

mg/l 

Mg 
mg/l 

Na+K 
mg/l 

SO4  

mg/l 
Cl2 

mg/l 
Hardness 

Mg/l 
HCO3  

mg/l 
TDS 
mg/l 

HO2 OTRC 1625 28-Dec-10 408 37.3 4.6 39 44.5 18.1 2.24 144 287.5 

HO3 OTRC 1626 28-Dec-10 412 30.7 4.3 48.2 61.3 18.8 1.88 122 285.3 

HO4 OTRC 1616 30-Dec-10 1225 25.1 5.7 327 311.7 141.8 1.72 263.5 1075 

HO5 OTRC 1627 28-Dec-10 429 36.9 4.6 48.5 65.8 18.1 2.22 139.1 313 

HO6 OTRC 1628 28-Dec-10 651 18.2 2.9 130.5 104.9 35.1 1.15 219.6 511.2 

HO8 OTRC 1614 08-Jan-11 771 18.6 2.9 175 123.5 47.1 1.17 261.1 628 

HO10 OTRC 1613 08-Jan-11 1289 15.8 3.6 347.5 206.9 268 1.09 190.3 1032 

HO12 OTRC 1622 02-Jan-11 1701 19.4 5.8 372.8 217.3 231.8 1.45 323.3 1170 
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Water level and quality baseline data for groundwater throughout the project area and 
aquifer areas have been collected since 2003 as part of the water monitoring program.  
This information forms the basis for assessing potential project-related impacts on 
groundwater levels and/or quality. 

4.6 Surface Water System and Water Quality 

The OT Project area lies within the closed Central Asian drainage basin (ref.9).  Most 
riverbeds in this drainage basin are ephemeral creeks that remain dry most times of the 
year.  The Undai River system is the most significant hydrological feature of the project 
area.  Several major tributaries and what is recognised locally as the main channel pass 
through the site. 

Flows after heavy summer rainstorms often result in very turbulent, high-velocity turbid 
flows, locally termed “Gobian wild floods” that have been known to destroy road 
crossings and to carry away vehicles caught in the riverbeds.  Limited scientific surface 
flow data are available for these isolated and episodic flood events, although flooding of 
the Undai River is well reported in local oral tradition and has been annually recorded 
since the inception of the OT project.  Subsurface water is typically present within the 
riverbed sediments and occasionally emerges as springs that are used by wildlife and 
livestock as sources of drinking water. 

Water quality baseline data for surface waters throughout the project area, access road 
corridor, and aquifer areas have been collected since 2003 as part of the water 
monitoring program.  This information forms the basis for assessing potential project-
related impacts on surface water quality. 

Potential impacts on surface water systems in the project area include local changes to 
natural flow paths and water quality, and the loss and depletion of springs, ephemeral 
wetlands, and salt-marshes as a result of project development and operation activities. .  
An important impact is the loss of the Bor Ovoo spring, which will be covered by a waste 
rock dump as part of the Undai River diversion and protection strategy.  The spring has 
been artificially reconstituted as part of a gravity driven system that feeds diverted water 
back into the Undai channel two kilometres downstream from the former location of Bor 
Ovoo. The outflow point is located immediately inside the mine lease fence where it is 
protected from potential vandalism, and the water flows under the fence as subsurface 
flow in the Undai channel, with surface water persisting for 200 metres downstream. 
Water flowed continuously through the winter of 2013-14. Numerous herd animals and 
wildlife where observed to drink from the ponded surface water on a daily basis. Ice 
formed in winter and accumulated in a sheet fro several hundred metres downstream, 
and then melted in early spring. Direct observation and measurement indicate that the 
bulk of the diverted water is going into subsurface flow. Constant monitoring and 
scientific measurement over the next year will substantiate whether the flow is 
sustaining. This work will continue for the life of the mine.  Figure 4-3 illustrates the 
location of the former Bor Ovoo spring and the reconstituted watering point. 

The water quality in local springs, including former Bor Ovoo is good with low TDS and 
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no exceedances to WHO Potable standards; data from one sampling date is shown in 
Table 4-6, however, baseline data compiled from historical and ongoing sampling will be 
used to assess potential project-related impacts on surface water quality. 

Mitigation and design work with regard to potential impacts to surface water during 
operations has focused on ensuring that local changes to natural flow paths do not result 
in loss of water supply to wildlife and livestock or result in increased sedimentation 
and/or pollution of springs, ephemeral wetlands and/or salt-marshes as a result of 
increased erosion, contaminated dust fallout, contaminant spills or runoff, or accidents 
associated with the project construction and operational activities. 

Figure 4-3: Bor Ovoo Spring Location Plan 
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Table 4-6: Water Quality Results for Springs Surrounding Oyu Tolgoi Area 

Sample ID Units Bor Ovoo Maanit Buural 
IFC Effluent 

Guidelines 
MNS 4586-98 

WHO 
potable 

standards 

Sampling Date  18 06 10  18 06 10 18 06 10    

Laboratory  CGL CGL CGL    

pH pH Units 6.6 6.2 7.5 6-9 6.5-8.5  

Total Dissolved Solids 
@ 180oC 

mg/L 318 1120 608    

Bicarbonate, HCO3 mg/L 180 256 250    

Carbonate, CO3 mg/L  4.5 6    

Hardness meq/l/mg/l mg/L 2.90 2.60 2.40    

Calcium, Ca mg/L 48 34     

Magnesium, Mg mg/L 6.08 10.9 8.51    

Potassium, K mg/L 1.84 2.24 3.94    

Sodium, Na mg/L 62.6 331.5 172.5   200 

Fluoride, F mg/L 2.61 4.1 0.5  1.5  

Sulphate, SO4 mg/L 71.6 304.5 56.8  100 500 

Chloride, Cl mg/L 42.2 224.7 150.6  300 250 

Iron (Total), Fe mg/L 0.02 <0.02 0.03 2.0   

Arsenic mg/L <0.05 <0.05 <0.05 0.1 .01  

Cadmium mg/L <0.005 <0.005 <0.005 0.05 .005  

Chromium mg/L <0.02 <0.02 <0.02 0.1 .05  

Copper mg/L <0.01 <0.01 <0.01 0.3 .01  

Lead mg/L <0.05 <0.05 <0.05 0.2 .01  

Nickel mg/L <0.03 <0.03 <0.03 0.5 .01  

Zinc mg/L <0.01 <0.01 <0.01 0.05 .01  

Mercury mg/L <0.005 <0.005 <0.005 0.002 .0001  

Ammonia Nitrogen, 
NH3-N 

mg/L 0.6 0.2 0.7  0.5  

Nitrite as N mg/L 0.2 0.2 0.2  .02  

Nitrate as N mg/L 4.38 3.2 19  9.0 50 

Note: Samples taken by OT as part of regular monitoring programme.  Analysed at (CGL) Central geological 
laboratory. 

4.7 Air Quality 

The dry climate, seasonal strong winds, and fine desert soils of the South Gobi provide 
conditions favourable for significant dust generation. High levels of atmospheric dust 
have the potential to cause sedimentation of the various water bodies and/or covering of 
vegetation, and to impact the amenity and health of people.  Particle density less than 
10 µg/m3 (PM10) can pose human health risks. 

Dust from unpaved roads and tracks in the project area are a source of dust which 
mainly consists of particles ranging from 1 to 100 m in diameter.  The dry climatic 
conditions along with the nature of exposed rock in the mining pits, waste rock dumps, 
disturbed bare grounds, and tailings may also contribute to dust generation. 

4.8 Terrestrial Plant and Animal Life 

The OT Project Area of Influence (as defined in Section 5.0), despite its location in an 
extreme continental environment with generally sparse vegetation and scant surface 
waters, supports a diverse fauna with populations of global conservation significance for 
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a number of globally and/or nationally threatened species (ref.4). Many of the fauna 
demonstrate migratory or nomadic behaviour as a strategy for coping with the seasonal 
and geographic climatic variability that drives the availability of resources. 

Reptiles, especially toad-headed agamas, are very common during the warm months 
and these provide important food resources for predatory birds and mammals. Diverse 
bird assemblages are common and the region supports important breeding populations 
of globally threatened species, particularly in the Galba Gobi Important Bird Area. 
Despite the general aridity of the region, artificial ponds constructed by the Oyu Tolgoi 
project attract birds and migrants. Both wild and domesticated large herbivores are key 
elements of the regional ecosystems and these depend on the ability to move freely 
across the landscape to track changing patterns of available forage plants.  

Following the criteria of Paragraph 9 within the International Finance Corporation’s (IFC) 
2006 version of Performance Standard 6 (Biodiversity Conservation and Sustainable 
Natural Resource Management) and Paragraph 13 within the European Bank for 
Reconstruction and Development's (EBRD) Performance Requirement 6, this report 
finds that both units of analysis defined for Oyu Tolgoi are Critical Habitat. The larger unit 
of analysis (identified as the spatial unit of analysis for large mammals) – comprising 
Khanbogd, Manlai and Bayan-Ovoo soums and Small Gobi SPA sectors A and B 
(51,415 km2) – qualifies as Critical Habitat under criteria 1 and 3 of PS6 Paragraph 9. 
The smaller unit of analysis (identified as the spatial unit of analysis for all species other 
than large mammals, and for unique assemblages, evolutionary processes, and 
ecosystem services) – comprising Khanbogd and Manlai soums (27,375 km2) – qualifies 
as Critical Habitat under criteria 1, 4, 6 and 7 of PS6 Paragraph 9. These results mean 
that development within the Oyu Tolgoi units of analysis will be subject to the 
requirements of Paragraph 10 of the 2006 version of IFC Performance Standard 6 
(ref. 24) and Paragraph 14 of EBRD Performance Requirement 6 (ref. 25). 

Priority biodiversity features for the Oyu Tolgoi project comprise all biodiversity features 
for which the Oyu Tolgoi project area of influence qualifies as Critical Habitat under 
Paragraph 9 of the 2006 version of the IFC PS6 and Paragraph 13 of EBRD PR6 as well 
as all biodiversity features that are considered significant under Rio Tinto Biodiversity 
Action Plan guidelines. 

The Critical Habitat Assessment (TBC/FFI 2011) (ref.10) found that the relevant units of 
analysis are: 

 Tier 1 Critical Habitat for Asiatic Wild Ass; and 

 Tier 2 Critical Habitat for Mongolian Chesney, Argali, Goitered Gazelle, Short-toed 
Snake-eagle, granite outcrop floral communities, and four ecosystem services (water 
regulation, livestock [pasture], biomass fuel and freshwater). 

In addition, Rio Tinto considers other key stakeholder biodiversity features (which may 
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include features of local as well global concern) within Biodiversity Action Plans. Within 
the Oyu Tolgoi project area of influence, these are considered to comprise: three species 
of mammals (snow leopard, Mongolian gazelle and long-eared jerboa), eight birds (saker 
falcon, Egyptian vulture, great bustard, houbara bustard, relict gull, Mongolian accentor, 
Mongolian ground-jay and yellow-breasted bunting) and three habitats (Riverine elm 
trees, ephemeral lakes and pools, Tall saxual forest). 

The OT Project direct area of Influence, as defined in Section 5.1, does not include any 
portions of the two protected and designated areas that are priority biodiversity features, 
the Small Gobi Strictly Protected Area (SGSPA) and the Galbyn Gobi Important Bird 
Area (IBA). While the SGSPA is a legally protected area under Mongolian law, the 
resources allocated to its protection are low in consideration of the size of the area and 
the needs for management, surveillance, enforcement, and monitoring.  While the 
Galbyn Gobi IBA is recognized internationally as a designated area of high biodiversity 
value, it has no legal status in Mongolia and has no management plan or monitoring 
program.   

The flora (ref.9) in the OT Project area of influence has been classified as representative 
of the eastern region of the Gobi Central Zone within the Central Asian Greater Zone.  
Vegetation tends to be homogenous across the Eastern Gobi Desert Steppe and 
consists of drought-tolerant shrubs and thinly distributed low grasses.   

As stated in the ESIA, Chapter B7A (Biodiversity) detailed surveys and vegetation 
monitoring have been performed in the Mine License Area (Eco-Trade, 2006; Oyu Tolgoi 
vegetation monitoring reports) (ref.16), where the vegetation generally consists of sparse 
(<5% surface cover), and low (>0.5 m) drought-tolerant perennial shrubs.  Annual 
grasses and other herbaceous species emerge following seasonal rainfall events. Eco-
Trade (2006) described four broad vegetation units based on the landforms within the 
Mine License Area:  

 

 The Terrace faunal community occupied 80% of the Oyu Tolgoi mine licence area 
and was dominated by the typical desert steppe plants Salsola passerina, Reaumuria 
soongarica, Anabasis brevifolia and Sympegma regelii.  One small area of variation 
in the terrace community was observed where the semi desert plants Stipa glareosa 
and Allium polyrhizum where the dominant species. 

 The Hills faunal community occurred on the rocky elevated and shallow soiled 
areas. Such habitats make were found to occur across approximately 5% of the Oyu 
Tolgoi mine licence area.  The hills vegetation community was dominated by 
Anabasis brevifolia, Sympegma regelii, Chesneya macrantha, Salsola passerina, 
Reaumuria soongarica and Potaninia mongolica. 

 The Dry watercourse faunal community accounted for approximately 1% of the 
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Mine Licence Area and was found along the various ephemeral drainage channels 
that together make up the Undai River. The community was dominated by the low 
shrubs Salsola passerina, Anabasis brevifolia, Reaumuria soongarica and Nitraria 
sibirica with the occasional Siberian elm (Ulmus pumila). As one of the few tree 
species in the south Gobi, Elm trees play a major role in the regional ecosystem.  
The trees are often the only suitable nesting sites for birds and provide habitat and 
shelter for many small mammals, reptiles and insect species. The elms also have 
practical as well as cultural significance to local herders as indicators of shallow 
groundwater and they are informally protected from felling for firewood or timber. 

 The Spring faunal community as characterized at the Bor Ovoo Spring, includes 
species such as Carex duriuscula, Puccinellia tenuifolia and Glaux maritima in the 
damp ground adjacent to the spring area.  Iris lactea, Phragmites communis and 
Achnatherum splendens are located in areas of standing water and saturated 
soils.  Kalidium gracile, Achnatherum splendens and Nitraria sibirica occur on the 
periphery of the spring while Kalidium gracile, Salsola passerina, Reaumuria 
soongarica and Carex duriuscula occur on the dried evaporate soils where the spring 
retracts during drier periods. 

The studies of the Gunii Hooloi borefield and pipeline area have resulted in three distinct 
vegetation classifications.  While the names and arrangements of the classifications vary, 
the species identified are similar. The surveys by J. Sanjid conducted in 2004 and 
reported in the Oyu Tolgoi Project Groundwater Resource Use from the Gunii Hooloi and 
Galbyn Gobi Regiona Aquifer study (Eco-Trade, 2005) (ref. 11) identified the following 
plant communities: 

 Mountain faunal community: This vegetation unit was found to occupy the low 
mountains in the east and north of the Gunii Hooloi. The desert mountain vegetation 
unit included low shrubs such as Anabasis brevifolia, Ajania achilloides, Caragana 
leucophloea, and Amygdalus pedunculata. The average vegetation cover was 
estimated to be 14%. 

 

 Low mountains, hills and hillocks faunal community: The hills and low 
mountains in the western, central and southeastern portions of the Gunii Hooloi are 
between 30 and 50 m higher than the valley floor and include Ar Tsavchir, Khunkher 
Zag and Taliin Bor Ovoo. Vegetation present within these habitats was typically low 
(10 – 20 cm) and sparse with vegetation cover estimated at 15%. The dominant 
plants on the exposed hills were Anabasis brevifolia, Salsola passerina and 
Artemisia xerophytica and Sympegma regelii and Krascheninnikovia ceratoides were 
also recorded as dominant species in some areas. 

 Terrace and plateau faunal community: Terrace and plateau areas are located on 
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surfaces 30-50 m higher than the surrounding areas. These vegetation types are 
located at: Ikh and Baga springs, near Khanbogd; Ukhaa Zag; Bayan Zag; Khongor 
Shand; Ulaan Ovoo and; Khil Usnii Ovoo. The terraces and plateaux typically support 
sparse (~10% cover) semi-desert steppe vegetation dominated by Anabasis 
brevifolia with a lower representation of Cleistogenes songorica, Oxytropis aciphylla 
and Stipa gobica4.  

 Semi-desert steppe faunal community: This vegetation type covered 
approximately 60% of the Gunii Hooloi area and was represented in the eastern 
valley of Bultger Khongor Ovoo in the central Gunii Hooloi and in the eastern Baytiin 
Khudag, Amtgain Toirom, and its surrounding flat desert areas. The semi-desert 
steppe vegetation was dominated by Artemisia arenaria5 and Anabasis brevifolia. 
Other common species included Brachanthemum mongolicum, Potaninia mongolica, 
Salsola passerina, Nitraria sibirica, Allium mongolicum, and Salsola collina. The 
semi-desert steppe vegetation included many salt tolerant species and reached just 
10-20 cm in height. The sparse vegetation covers approximately 10% of the ground 
surface. 

 Ravine and dry river bed faunal communities: There are many ravines and wadis 
with temporary water flow with the largest being Ukhaa Zagiin River, Bayan Zagiin 
River, Ikh and Baga Spring and Bulag Bayan. These desert riparian environments 
contained Iris bungei, Achnatherum splendens, Stipa glareosa6, Allium mongolicum, 
Allium polyrhizum and Carex duriuscula. A few elm trees (Ulmus pumila) occurred 
within the wadis at Gunii Hooloi. Plant communities with Salsola passerina, Anabasis 
brevifolia, Reaumuria soongarica and Nitraria sibirica were recorded further back 
from the ravines. Plant cover was typically sparse covering approximately 12% of the 
ground surface. 

 Sand dunes: Several sand dune systems have been recorded in the central and 
north-eastern section of the Gunii Hooloi borefield area. The main dunes exist in the 
Khemgiin, Gunii, Ulaan Ergiin and Khunkher Zagiin dunes and sand dune vegetation 
communities occupied approximately 20% of the study area. Agriophyllum 
squarrosum and Thymus sp. were the dominant species on sand dune soils with 
occasional Cleistogenes songorica.  Tamarisk and woody plants occur rarely within 
the largest sand dunes.  

The Infrastructure Corridor extends between the Mine License Area to the north and the 
international border with China to the south, and includes both the 220kV transmission 
line route and the Oyu Tolgoi – Gashuun Sukhait Road route. The corridor passes 
through the subregion known as the Galba (or Galbyn) Gobi, which occupies a broad, 

                                                  
4 Currently recognised as Stipa tianschanica var. gobica (Roshev.) P.C. Kuo & Y.H. Sun. 
5 Currently recognised as Arenaria tscherneviana Besser. 
6 Currently recognised as Stipa caucasica subsp. glareosa (P.Smirn.) Tzvelev. 
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low-lying valley. Shrubs such as Caragana bungei, C. leucophloea, Salsola passerina, 
Artemisia xerophytica, Potaninia mongolica, Nitraria sibirica and grasses such as Stipa 
gobica, S. glareosa, Cleistogenes soongorica are the dominant species found in the low 
hills and flat plains of semi-desert and desert regions.  

Eco-Trade (2010) found the vegetation of the infrastructure corridor to be closely related 
to topography with landform features such as hillocks, flat plateaus and depressions 
each tending to have a separate assemblage of plant species. Hillock and flat plateaus of 
desert and desert steppe zone were covered by drought tolerance shrubs and other 
perennial plant species. Within the project area, dense vegetation was restricted to 
oases and other extensive water catchment sites. Some extra-zonal plant communities 
such as elm forest, saxaul forest and saline meadows were present along large drainage 
areas or where groundwater lay close to the surface.  

A total of 5 broad vegetation units have been described from within the infrastructure 
corridor (Eco-Trade, 2010). These include; flat plateaus vegetation of desert steppe, flat 
plateaus vegetation of desert, vegetation of hillocks, dry drainage vegetation (with 
temporary runoff) and oasis vegetation. Eight vegetation communities, described on the 
basis of their dominant plant species, occur within these 5 broad units (Eco-Trade, 
2010):  

 Desert Steppe Plateaus: This unit dominates along the road transect from Oyu 
Tolgoi to Durvuljin ovoo. This unit includes two plant communities both of which were 
dominated by low shrub species: Anabasis brevifolia-Reaumuria soongarica-Salsola 
passerine; and Nitraria sibirica-Kalidium gracile. 

 Desert Plateaus: This unit occurs on the flat plateaus of the Galbyn Gobi. The 
vegetation cover was typically sparse.Plant communities recorded within this unit 
included: Sympegma regelii-Anabasis brevifolia-Potaninia mongolica; and 
Zygophyllum xanthoxylon-Convolvulus groschakovii.  

 Other plant species recorded within these two plant communities included 
Ptilagrostis sp., Haloxylon ammodendron, Convolvulus fruticosus, Allium 
polyrrhizum, Allium mongolicum, Cleistogenes songorica, Heteropappus altaicus, 
Ajania achilleoides, and Stipa glareosa. 

 Hillocks: Hillock plant communities of desert and desert steppe were common 
across much of the study area. The plant communities present within the hillock unit 
include: Anabasis brevifolia-Stipa gobica; and Caragana leucophloea- Zygophyllum 
xanthoxylon-Amygdalus pedunculata. 

Vegetation cover of hill tops was very sparse. Additional plant species recorded on 
hillocks within the study area included Ptilagrostis pelliotii, Setaria viridis, Reaumuria 
soongorica, Heteropappus altaicus and Ajania achilleoides. 
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 Dry drainage vegetation (with temporary runoffs): Ephemeral drainage channels 
within the infrastructure corridor study area have relatively dense vegetation cover 
compared to plateau and hillock areas as well as relatively high species diversity. 
Vegetation cover was estimated to be greater than 50 percent within ephemeral 
drainage channels. Only one plant community was recorded within this unit: Nitraria 
sibirica-Achnatherum splendens. 

 Vegetation of Oasis: A single major oasis (spring) named Bulan Sukhait was 
recorded towards the southern end of the infrastructure corridor in the southern part 
of the Galba Gobi. The presence of relatively dense vegetation exploiting the shallow 
groundwater of the oasis promotes the collection of humus and development of 
relatively deep and fertile soil. A single plant community was recorded within the 
oasis: Tamarix ramosissisima-Salsola passerina-Reaumuria soongarica. 

In addition to the communities observed by Eco Trade (2010) within the infrastructure 
corridor, a large saxual forest community is known to occur within the southern deltaic 
region (known as the Daichin) of the Undai River, to the west of the Transmission Line. 
This area appears to be frequented by herds of nomadic and migratory large ungulates 
such as the endangered Asiatic wild ass and the threatened black-tailed gazelle. 

East of the existing Tavan Tolgoi Coal Road, a stand of poplar (Populus euphratica) 
occupied the alluvial zone of an ephemeral river.  This stand was recognized as one of 
the easternmost poplar groves in the South Gobi but has apparently died off over the 
past two years due to the alteration of the flow patterns and the effects of burrowing by 
the great gerbil (Rhobomys opimus). 

The use of the existing Talvan Tolgoi “coal road” and the existing Oyu Tolgoi – Gashuun 
Sukhait road has resulted in localised disturbance to vegetation of the Infrastructure 
Corridor.  Disturbance is primarily due to the creation of multiple parallel tracks adjacent 
to the formal road (caused by trucks and other vehicles attempting to negotiate poor 
condition/waterlogged sections of the road) and the deposition of dust generated by 
traffic on the unimproved surfaces as well as by the settlements around the Javkhlant 
bagh centre. In contrast, the area through which the Transmission Line will pass is 
largely undisturbed due to its relative remoteness from the main existing transportation 
routes.  Studies will continue to identify measures to mitigate potential impacts on 
vegetation cover and health.  Impacts may include removal of vegetation cover for the 
development of project facilities and infrastructure. 

4.9 Aquatic Plant and Animal Life 

Due to the near absence of permanent surface waters, no fish and only a single 
amphibian species are known from the Oyu Tolgoi Area of Influence (ref.4). No fish have 
been identified from either the permanent springs or the ephemeral water bodies (Undai 
River) in the Oyu Tolgoi Project Area of Influence (ref.4). While various endemic fish 
species are known from the Gobi Lakes Valley in western Mongolia, the available 
literature ((e.g., Kottelat, 2006; Ocock et al. 2006)) (ref.12) does not suggest that the 
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South Gobi desert harbours any fish populations.   

The only amphibian known to occur within the Mongolian Gobi region and the Project 
Area is the Mongolian toad or “mongol bakh” (Pseudepidalea raddei) (ref.4), listed as a 
species of Least Concern by the IUCN and the Mongolian Red List ((Terbish et al., 2006) 
(ref.13) and which is also found in China, the Democratic People’s Republic of Korea, 
and the Russian Federation (Kuzmin et al., 2004) (ref.14).  In the Project Area, this toad 
is associated primarily with permanent springs such as Bor Ovoo and springs along 
edges of the granite massif, where they breed in early spring. 

Surface water systems flow generally south through the access road corridor and 
terminate in broad flat playa systems where evaporation results in increased salinity.  
The playa systems contain salt-tolerant woody vegetation species including Tamarix 
ramossima, Carex diruscula, Reamurria soongarica, and Salsola passerina.  Shallow 
surface water often remains in the playas for weeks following heavy rain events.  Few 
ephemeral streams and ravines are found between the project area to the border 
crossing at Gashuun Sukhait. 

4.10 Pre-Existing Impacts 

Prior to the project development, the OT Project area was used for grazing herd 
animals.. During the past 10 years, following destocking in the 1990’s economic 
transition “crisis”, there has been an irregular but overall increase in total livestock 
numbers in Khanbogd soum, and an increase  in the number of goats and camels 
relative to sheep. Dramatic loss of sheep and goats occurred during the harsh winter 
(dzud) of 2010/11, whereas camel numbers remained stable..  Overall, it is estimated 
that herd numbers have doubled since the socialist period. These changes, along with 
natural factors such as the harsh and dry climate, light and thin soils, the short growing 
season, and changes in precipitation patterns in recent years, are contributing to 
overgrazing and rangeland degradation.  (ref. 4). 

As mentioned in the ESIA report, Section B10 (ref. 4), there is a general consensus 
among herders and other stakeholders in the Gobi region that, in line with recent World 
Bank studies, unless changes in herd structure and stocking ratios occur, grazing at 
current levels will not be sustainable.. Against this trend, lifestyle choices being made by 
herder families adopting hybrid or ‘modern’ livelihood options will hopefully relieve 
grazing pressure without intervention. Close monitoring of pasture conditions and herder 
livelihood changes are strongly recommended to determine whether governmental or 
other invention is desirable  

Some limited illegal hunting of various mammals and bird species in the area is reported 
to have occurred in the past, but with no definitive impacts identified. 

Some historical mining exploration in the OT Project area was also undertaken with no 
observable impacts.   
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5.0 KNOWLEDGE BASE: SOCIO-ECONOMIC 

5.1 The Project Area of Influence 

The social landscape and communities that may be directly or indirectly affected by the 
life cycle of the OT Project are identified here.  

The OT Project “Area of Influence” includes, as shown in Figures 5-1 and 5-2, the 
immediate or Direct Area of Influence (i.e. footprint of physical infrastructure, facilities 
and associated works, such as the mine site, temporary airport, permanent airport, Gunii 
Hooloi aquifer and borefield, water pipeline, sealed road and power transmission line 
corridor to the Chinese border and lands adjacent to the corridor), as well as the Indirect 
Area of Influence resulting from demands created by population influx, the supply 
sources of goods and services to the OT Project, implementation of social and 
community support projects, infrastructure improvements and potential impacts on 
community utilities and associated services (e.g. waste infrastructure and water supply, 
electrical power). 

The OT Project Area of Influence is defined as follows: 

 Direct Area of Influence: 

o Khanbogd soum comprising: 
- Khanbogd Soum Centre; 

- mine licence area; 

- Gunii Hooloi borefield and water supply pipeline; 

- Temporary airport; 

- Permanent airport; 

- Oyu Tolgoi-Gashuun Sukhait (OT-GS) road and infrastructure/power 
corridor; 

- Other transport corridors; and 

- Affected baghs within Khanbogd soum. 

-  

 Indirect Area of Influence: 
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o Dalanzadgad Bayan-Ovoo and Manlai 7 soums  
 

It is anticipated that the OT Project’s Indirect Area of Influence could extend beyond 
these local and regional soums, particularly in terms of anticipated population in-
migration to Omnogovi aimag generally, although this will be difficult to disaggregate 
from other development drivers. 

Figure 5-1 shows many of the key features of the OT Project Area of Influence. 

                                                  
7 Dalanzadgad is a designated district within the aimag and it functions as the capital centre of aimag. 
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Figure 5-1: Project Direct and Indirect Areas of influence 
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Figure 5-2: Herder Winter Shelters and Wells and Impact Zones of Different Project 
Components   
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5.2 Socio-Economic Setting and Baseline Characteristics in the Project 
Area of Influence 

Descriptions of socio-economic setting and baseline characteristics of the communities 
and population in the Project Area of Influence are provided in this section. This 
information was taken Chapters B8 thru B13 and D14 of the ESIA. 

Overview 

Mongolia is divided into 21 aimags (provinces), each of which is further subdivided into 
smaller government administrative units called soums (districts) and baghs (sub-
districts) (ref.9).  The OT Project is located in the eastern part of Omnogovi aimag (South 
Gobi province), in Khanbogd soum - one of 15 soums in the aimag. Khanbogd soum 
centre is approximately 42 km northeast of the OT Project.  Other soums in the South 
Gobi province that could potentially be affected directly or indirectly by the project include 
Bayan Ovoo, Manlai, and Dalanzadgad, which functions as the provincial capital - 
located 220 km northwest of the OT Project. 

Total land within Khanbogd soum is estimated at 1,496,000 ha8. There are four sub 
districts: Javkhlant, Gaviluud, Bayan, and Nomgon baghs. 

The Oyu Tolgoi mine licence area, most of the infrastructure corridor (for the Oyu Tolgoi - 
Gashuun Sukhait road and power transmission line) and a portion of the two airport sites 
are located in Javkhlant bagh. The rehabilitated temporary and permanent airport sites 
and the water pipeline are located in Javkhlant and Gaviluud baghs, with the actual water 
supply drawn from the Gunii Hooloi aquifer in Bayan bagh. 

Population  

By the end of 2013, the total resident population of Umnugobi aimag was 58,555 and the 
total number of registered households was 18,788. Thirty one percent of the population 
was in the 0-15 years age group, 63 percent in the 16-59 years age group, and 6 percent 
were in the 60+ years age group. In 2013, the total population of Umnugobi aimag 
increased by 1,970 compared to the previous year. Due to mining development, 
Umnugobi aimag has also experienced a dramatic increase in its temporary population. 
When the temporary population is taken into account, the total population of Umnugobi 
aimag is approximately 100,000.  

According to the census undertaken by OT and Khanbogd authorities in August 2013, 
Khanbogd soum had a total population of 9,734 including temporary residents and 
employees at the Oyu Tolgoi mine site. The total resident population, excluding the 
temporary residents and OT employees who do not live in Khanbogd soum, was 5,265. 
About 62 percent of Khanbogd’s resident population lived in soum center and 38 percent 
lived in rural areas, although movement between herder camps and the soum centre is 
now very common. Khanbogd’s population has been growing continuously albeit at a 

                                                  
8 Khanbogd Soum Governor’s Office, Obtained by Oyu Tolgoi in 2011. 
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slow rate since the 1989 population census; however, the population growth rate 
increased rapidly in the past three years; 3.3 times higher than the national average in 
2000-2010 and higher still in 2010-2013. 

Education 

In the 2012-2013 academic year, Umnugobi aimag had a total of 10,327 high school 
students and 582 teachers in 19 secondary schools. There were a total of 3,549 children 
going to 20 kindergartens in the same year and the preschool attendance rate was 75.7 
percent. 

As of August 2013, Khanbogd soum had 950 school age children, more than 860 of 
which were enrolled in the soum school. The school attendance rate of Khanbogd soum 
is 91 percent and the number of students currently enrolled in school exceeds the 
capacity of the soum school by more than 200 students. In terms of preschool 
enrollment, 75.1 percent of total number of preschool age children were attending 
preschool. In rural areas, due to the lack of availability of preschools outside the soum 
center, only half of the children aged 2-5 years old attend preschool. 

OT has built a technical training center in Khanbogd soum and provides pre-
apprenticeship programmes to local people who are willing to acquire education and 
have a job either in the mining industry or other sectors. A scholarship programme is also 
offered by OT to help the qualifying young locals of Khanbogd soum and Umnugobi 
aimag pursue higher education.  

Economy 

As of December 2012, Umnugobi aimag was the third biggest contributor to the national 
economy compared to other aimags. Ulaanbaatar and Orkhon aimag, where Erdenet 
Mining Corporation is located, were the only contributors that generated more revenue 
than Umnugobi. In 2012, Gross Domestic Product (GDP) of Umnugobi aimag was 
approximately 320 billion MNT, most of which came from the mining sector.  

Compared to other aimags, Umnugobi had the biggest growth in employment rate in 
2012. The unemployed population registered in the labor market of Umnugobi aimag was 
215, which was 30.5 percent (491 persons) less than that of 2011. Sixty six percent of 
the total unemployed were women, 32.5 percent had higher education, 33.5 percent had 
secondary education and 1.4 percent had primary education. In 2012, 932 new jobs were 
created, most of which were found in the mining soums of Khanbogd and Tsogttsetsii.  

Although Umnugobi aimag’s economy is traditionally based on agriculture and animal 
herding, it has been shifting rapidly to the mining, industrial and services sectors. Owing 
to the increased migration of people to Umnugobi aimag, the hotel and retail services 
have been expanding.  

OT has been implementing projects and programmes aimed at providing assistance to 
herders in maintaining and improving their livelihood, creating additional sources of 
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income and reducing dependency on mining industry. Those programmes include the 
following: 

 Local business and economic development (LBED) 
 Camel branding project 
 Tourism development 
 Herder Livelihood Improvement 

LBED provides training to herders in identifying business opportunities, as well as 
establishing and operating a business. One of the programmes is the community 
gardening project in which local people have been assisted by OT with facilities and 
training to establish vegetable growing businesses. Participating community members 
have now acquired an additional source of income through growing and selling 
vegetables.  

OT and herders are working together to create and promote a unique Khanbogd camel 
brand for camel milk and wool processing. The early outcomes of this project include the 
successful piloting of Khanbogd camel wool in OT work clothes, and a milk processing 
plant established in Khanbogd soum center owned and operated by a local resident.  

Tourism has been identified as an economic industry that can be viable and help reduce 
the local economy’s dependency on mining. OT has been working together with herders 
to establish cooperatives and provide training and field trips on tourism development.  

The herder livelihood improvement programme is aimed at helping herders maintain and 
improve animal husbandry. In the past three years an animal health survey was 
conducted, well restoration works have been carried out, and animal fodder was 
provided during spring when herds are particularly vulnerable and newborn animals are 
arriving.  

Local and Regional Infrastructure 

Civic infrastructure in Umnugobi aimag is underdeveloped, however new developments 
led by mining companies have occurred in the recent years.  

There are few sealed roads within any of the soums except Dalanzadgad and Khanbogd. 
Most roads in the rural areas are unimproved earth roads; however a growing number of 
arterial roads are being improved with gravel, including the road from OT site to 
Khanbogd soum center. OT has also completed a 105-kilometer paved road to Gashuun 
Sukhait, the border point to China. This copper export road meets Mongolian National 
Highway paved road. OT also built nine kilometers of gravel road in Khanbogd soum 
center and sealed five kilometers of it in 2013.   

Khanbogd soum center was connected to a permanent source of electrical power in 
November 2013. OT financed the construction of 40-kilometer 35kV overhead 
transmission lines connecting Khanbogd soum center with Oyu Tolgoi mine’s power 
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supply and a substation building. The ownership of the facilities was transferred to the 
Southern Regional Power Distribution Network, which is a state-owned company.   

Energy Resources is building a 225-kilometer railroad to transport coal from Ukhaa 
Khudag mine, located in Tsogttsetsii soum bordering with Khanbogd soum, to the 
Chinese border. This railroad will run through Tsogttsetsii, Khanbogd, and Bayan-Ovoo 
soums.  

OT built an international standard airport that was opened in February 2013. 
Khanbumbat airport includes a passenger terminal building, air traffic control tower and 
fire control facility and has the capacity to service 240 passengers per hour. The runway 
is 3,250 metres long and 45 metres wide and aircraft can take off and land from either 
end. The airport provides for FIFO air travel to OT employees and a needs-based service 
to community members.  Regular commercial flights are probably several years off.  The 
runway is capable of handling Boeing-737-800, C-130 and other large aircraft if 
necessary. 
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6.0 PROJECT DESCRIPTION 

6.1 Project Summary 

The project consists of underground and open pit mines, a processing plant 
(concentrator), and supporting infrastructure to produce high-quality copper-gold 
concentrate. The overall project layout is shown in Figure 6-1, and a detailed plan view of 
related infrastructure is provided in Appendix G.  

Main supporting infrastructure and facilities at the site include:  

 underground and open pit infrastructure and equipment; 

 materials handling and processing facilities; 

 offices, truck shops, camps, and warehouses; 

 accommodation to support an operations workforce of up to 3,500 people. 

 waste management facilities; 

 standby diesel generators; 

 power distribution lines both on and off site; 

 access roads on and off site; 

 a groundwater supply system (Gunii Hooloi borefield off site); 

 water treatment and distribution; 

 water diversion structure (Undai River diversion dam and channel); and 

 waste rock dumps and tailings storage facility. 

This plan considers a 42-year mine life. 
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Figure 6-1: Overall Project Layout and Main Components to be Adressed at Closure 
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6.2 Underground Mine Design and Production 

The Hugo Dummett (Hugo North) deposit will be mined by panel caving method.  The 
lowest mining level is currently established at 1,600 m below the surface with a footprint 
of approximately 50 ha. It is proposed to construct and operate Hugo North Lift 1 in a 
way that permits increasing underground ore production to 90,000 t/d. 

Panel caving is expected to result in a subsidence area with a surface expression of 
approximately 380 ha. 

The underground workings will be accessed by a series of shafts and the decline service 
drift.  At the time of plant closure it is anticipated that surface facilities at the shafts will be 
as follows: 

 Shaft 1 – headframe, ventilation fans and mine air heaters 

 Shaft 2 – headframe, mine dry, offices, training facilities, compressor station, 
ventilation fans and mine air heaters, heating plants, substation, emergency power, 
and warehouse 

 Shaft 3 – ventilation fans and mine air heaters. 

 Shaft 4 and 5 – collars and exhaust ventilation fans 

Below grade there will be offices, shops, warehouses, explosive magazines and utilities. 

6.3 Open Pit Mine Design and Production 

6.3.1 Open Pit Design 

The Open Pit is being designed to extend to a depth of 650 m with a footprint of 
approximately 500 ha.   

6.3.2 Basic Design Criteria 

Overall design criteria for the open pit include the following key parameters:  

 Average cutback width  150 m 

 Minimum mining width  40 to 50 m 

 Bench height   15 m 

 Berm width    7.0 to 11.5 m 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 48 
 

 Bench face angle (assuming drained slopes) 

 In weathered rock  65° 

 In unweathered rock  75° 

 Wall slope angle (overall)  40° to 50° 
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6.4 Materials Handling and Processing Facilities 

Ore will be hauled from the open pit to a primary crusher. Underground ore will be 
delivered to a surge pile near the mine shaft farm and conveyed overland to the coarse 
ore stockpile. Crushed ore from the primary crusher will be conveyed to a coarse ore 
storage building near the concentrator. Bagged concentrate will be loaded onto trucks for 
transport to a railhead in China. 

Surface structures associated with the materials handling system and concentrator 
include the gyratory primary crusher, overland conveyor, coarse ore storage, pebble 
crusher and conveyor galleries, the concentrator, concentrate storage, thickeners, 
electrical facilities and several other buildings housing reagent storage, pumping 
facilities, etc. 

6.5 Buildings and Surface Infrastructures  

6.5.1 General Buildings 

Accommodation Facilities 

Accommodation facilities on site are provided through prefabricated, dormitory-style 
buildings with occupancy for approximately 3,500 people. The existing construction camp 
will be used as long as possible, including modular camp mess, laundry facilities, 
modular construction offices, and fire-fighting, and emergency medical facilities. 

Truck Shop Complex 

The truck shop complex covers a land area of approximately 4 ha. This space is 
occupied by outdoor facilities and three self-contained structural steel, pre-engineered 
buildings designed with the required facilities for repair, maintenance, and rebuild of the 
open pit mining equipment; storage space for spare parts and consumables; and 
administration offices.  

Administration Buildings 

The administration building serves as the central, primary office space for all operations 
staff. The building is equipped with all necessary communication support and will be the 
main data centre for the site. The building will be two-story, pre-engineered, and steel-
framed, with a total floor area of 5,000 m2. The building will be cooled in summer by the 
air-conditioning system and heated in winter by the same system.  

Additional pre-fabricated office trailers have also been built on site.  
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Mine Dry 

The mine dry is a centralized, permanent operations facility whose primary purpose is to 
provide all site staff with a place to shower and change. Spaces are also available for 
various other activities such as office / meeting room, laundry service, and muster rooms. 
The change rooms consist of approximately 1,200 wire mesh lockers and bench-seating 
areas separated by showers and toilet amenities designed to support the largest number 
of staff per shift change. 

Gate House 

The north gatehouse complex is located at the northern boundary of the mine lease area 
and serves as the main security control point for the Oyu Tolgoi mine. The complex is a 
single-story building with facilities for a security and logistics checkpoint, site-wide 
security monitoring, and fire response. 

Warehouses 

The main site warehouses for operations provides heated storage for process equipment 
parts, spares, critical piping, and valves. 

Medical Centre 

The Oyu Tolgoi medical centre is designed for both walk-in patients and ambulance 
access. It has a reception area, consultation offices with diagnostic equipment, two 
resuscitation / treatment beds, two ward beds, and a pharmacy. 

Fire Station 

The fire station is in the warehouse compound. A dedicated fire water supply line with 
central fire pumps provides large-fire response support in the main camp. 

Heating Plant 

A central coal-fired boiler plant provides hot water heating for all surface facilities at the 
plant. Hot water is supplied and returned through a primary circulation loop to the various 
secondary circulation and heating loops complete and dedicated hot water/glycol heat 
exchangers to provide heating to the end users.  

Core Storage Facility 

A pre-engineered steel frame, metal clad building serves a core storage shed. 

Workshops 

Several vehicle maintenance facilities are present at the site. 

6.5.2 Main Site Access Roads 

To support the project development, an existing 105 km public access road from China 
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to Oyu Tolgoi has been upgraded (ref.9). The access road development includes 
upgrading the roads linking the existing Mongolian customs facility at Gashuun Sukhait 
to the Chinese customs facility at Ganqimaodao. 

A gravel road has been completed to the town of Khanbogd; OT Project proposes to 
build a mine bypass road to detour public traffic around the project to the town of 
Khanbogd and beyond. 

6.5.3 On-Site Access Roads 

Approximately 26 km of internal access roads for small vehicles and general normal road 
transport trucks will be constructed to Mongolian, international, and AASHTO Standards 
(ref.9).  Construction features will include culverts, one river crossing, and three 
overpasses.  The roads will be constructed of graded gravel. Side-drain ditches will be 
provided for stormwater drainage. 

Access to the water borefield is via a 70 km gravel service road from the plant site.  Haul 
roads in the mining areas will be developed separately as part of the mine designs. 

6.5.4 Power Supply and Distribution 

Operations will have electrical power requirements of approximately 200 MW on start-up, 
increasing to around 310 MW in the longer term (ref.9).  A reliable and stable power 
supply is essential for operations and safety. 

A 170 km long, 220 kV interconnection between Bayainhanggai in Inner Mongolia, 
China, and the Oyu Tolgoi site provides power supply for OT Project until Year 4. 

For long-term power supply, a coal-fired power plant will be constructed off site. The 
power station will have a total installed generating capacity of approximately 600 MW 
and will transmit power at 220 kV to the central substation at site.  The power distribution 
system includes two other 220 kV substations, one at the concentrator and one at the 
shaft farm.  

During operations standby power will be supplied from the diesel plant in the event of 
failure of the main power plant. 

6.5.5 Surface and Underground Utilities 

Surface utilities include, among other, power line, fire water, communication lines and 
towers. 

Underground utility services include raw water, fire water, domestic water, sewer water, 
return water, and treated water. 

6.5.6 Perimeter Fence 

The entire site boundary is surrounded by a mine lease perimeter fence with security 
gates at entrance/exit points.  The fence will be a conventional post-and-chain mesh, 
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wide-type, approximately 2 m in high.  Supplementary security fencing is included at 
individual infrastructure facilities. 

6.5.7 Borrow Areas and Quarries 

A borrow area is located on the north side of the project area as a sand and gravel 
source.  

6.6 Water Supply, Storage, and Treatment 

Water in the region is generally scarce due to the arid climate (ref.9).  As a result, water 
management is a significant component of mine development and significant 
infrastructure is required to develop and conserve resources.  Oyu Tolgoi LLC has 
developed a mine plan with one of the lowest water consumption per tonne of ore of any 
comparable mines in the world.  The water management infrastructure for the mine 
includes: 

1. A water supply borefield, 

2. A water delivery pipeline, 

3. Emergency raw water lagoons, 

4. Process water supply reservoirs, 

5. Raw water storage tanks, 

6. Pit perimeter dewatering wells, 

7. Storm water retention ponds, and 

8. River diversion structures. 

6.6.1 Raw and Recycled Water Supply 

Industrial water required for mineral processing and general mine operation is primarily 
obtained from pumping groundwater to site from the Gunii Hooloi aquifer basin. 

The Gunii Hooloi aquifer extends from approximately 35 km to 70 km northeast of the 
project site.  A 28-hole borefield in the aquifer and a pipeline water delivery system via a 
900 mm diameter pipeline, approximately 70 km in length will provide raw water for the 
current project requirements at a rate of 900 L/s.  Figure 6-2 illustrates the layout of the 
borefield and the relative location to the mine site. 

Water is pumped to emergency raw water storage lagoons with a total capacity of 
400,000 m3.  Gravity-flow pipelines will run from the lagoon cells to the project site. 

Other sources of industrial water include water which reports to the pit either from 
localized rainstorms, from pit dewatering wells around the pit, recirculated supernatant 
and drainage water from the TSF, as well as water from the underground mine pumps. 
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Figure 6-2: Gunii Hooloi Borefield Location and Borehole Layout 
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6.6.2 Water Storage and Treatment 

A permanent water treatment and bottling plant has been constructed to treat raw water 
from the Gunii Hooloi borefield to drinking (potable) and domestic water standards. 

One section of the building houses two raw / firewater storage tanks, two domestic water 
tanks, the camp fire water pumpstation, and domestic water pumpstation. Each raw 
water / firewater tank has a capacity of 400 m3 for a total volume of 800 m3, including a 
combined independent firewater capacity of 324 m3. The two domestic water tanks have 
a combined capacity of 800 m3.  

The other area of the building houses the water treatment plant, bottled water storage, a 
laboratory/office, equipment storage, and chemical storage. Waste water is automatically 
and regularly discharged into the sewer system by a dedicated pump station in this room. 

Potable water intended for drinking meets Mongolian Standards and WHO guidelines for 
drinking water quality.  Raw water is pumped to the treatment plant for dosing, multi-
media and granular-activated carbon filtration, micro-filtration, reverse osmosis 
treatment, ultraviolet sterilization, and ozone disinfection prior to bottling. 

Domestic water for use in washing, cleaning, flushing toilets, etc., although not intended 
for drinking, is treated to potable standards before distribution across site via utility pipes. 

Firewater storage tanks are installed in the concentrator, and pump stations and 
dedicated fire mains complete with hydrants are established in the main functional areas 
of the site. 

6.7 Industrial and Domestic Waste Management 

6.7.1 Waste Management Centre 

Wastes generated during the development and operation of the Oyu Tolgoi mine will be 
collected and disposed of in accordance with Mongolian and international laws. The 
waste management centre includes a non-hazardous waste landfill, leachate 
management, and a waste incinerator/oil burner with six standard containers (ref.16). 
The waste management centre will be expanded to  three non-hazardous waste landfill 
cells, three leachate evaporation lagoons. 

The landfill is prepared with a clay-geomembrane composite liner system overlain by a 
protective geotextile fabric.  Exposed waste is routinely covered with fill material to 
satisfy hygienic and visual needs and surrounded by secure perimeter fencing.  Leachate 
is collected and gravity-fed to adjacent evaporation ponds fully contained by a composite 
clay-geomembrane liner system on prepared ground with engineered embankments.  
Given the arid climate at OT Project site, no other treatment will be required. 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 55 
 

The small amount of suitable hazardous wastes, waste oils, and other combustibles that 
cannot be directly placed in the landfill is burned in the incinerator designed and 
operated to international standards to adequately pacify, neutralize, or vaporize the 
varieties of waste being burned.  Ash residue is properly disposed of in the landfill. Non-
suitable hazardous wastes are transported to an appropriate off-site treatment, recycling 
or disposal facility. 

6.7.2 Wastewater Treatment Plant 

The wastewater treatment facilities are designed to accommodate the workforce on site.  
All sewage generated on site is transported to the plant for treatment by mechanical 
biological activation using a sequencing batch reactor. 

Treated wastewater is eventually recycled into the industrial processes to minimize water 
make-up from natural resources.  Sludge is aerobically stabilized in storage tanks and 
requires no further processing.  Thickened sludge is finally disposed of in the waste 
management centre or may be used for revegetation activities, if and where appropriate. 

6.8 Chemicals and Fuel Storage 

6.8.1 Fuel Storage 

Four diesel fuel storage and dispensing facilities are in use during operations. These 
facilities include gasoline fuel tanks, diesel fuel tanks to cater to four-wheel drive light 
vehicles, road haulage trucks, mobile cranes, and general purpose site trucks; low-
sulphur diesel fuel as well, as  diesel fuel tanks at the diesel power station. 

6.8.2 Chemical (Hazardous and Non-Hazardous) Storage 

Chemicals are stored within a number of buildings and locations throughout project area.  
Typical locations are in any maintenance service or vehicle servicing areas. The key 
potential sources of impact related to the management of hazardous materials during 
operations relate to the risk of accidental release of chemicals and other hazardous 
materials to the environment, accidental contamination of workers, and fire and explosion 
risks.  

6.9 Mine Waste Management 

6.9.1 Waste Rock Dumps 

An estimated 1. 4 billion tons of waste rock and 1.4 billion tons of tailings will be 
generated (ref.4).  The waste rock will be deposited in waste rock dumps immediately 
surrounding the open pit and will be used to construct the embankments for the TSF.  
The layout of these facilities upon closure is shown in Figure 6-3.  Waste rock will be 
segregated according to its geochemical and gradation characteristics and will be 
managed to minimize long term ARD impacts and liabilities. A summary of the expected 
waste dump design criteria to be considered during operations is provided in 
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Appendix H.  

Figure 6-3: General Layout of Waste Rock Dumps Upon Closure 

 

The use of waste rock for construction activities is coded in the mine block model and will 
also be closely monitored in order to segregate NAF and PAF materials into separate 
dump areas.  The waste dump design for the West (NAF) dump, the South (PAF) dump, 
the TSF dump (NAF), and the segregated oxide material (SOM) dump (conservatively 
considered PAF) criteria include:  

 A portion of the PAF dump will overlie the inactive Undai River channel.  The 
alluvium within this channel will be removed to be used as construction material due 
to its NAF nature and texture.  The excavation will have a 3 m thick NAF layer placed 
to underlie any PAF material placed in the overlying dump. 

 Portions of the PAF dump that are located outside the inactive Undai River channel 
overlie low permeability bedrock or Cretaceous clay.  As such, no NAF basal layer is 
required for these portions of the PAF dump. 

 NAF materials suitable for construction of the TSF embankments will be stockpiled to 
the east of the pit (in the TSF dump) or hauled directly to the TSF for placement, 
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avoiding double-handling. 

 The provision of a NAF cover over PAF slopes; it is expected that a suitable 
thickness of NAF material will be placed on the exterior of the PAF dump during 
operations. 

 Waste rock dumps to be constructed in lifts no greater than 30 meters in height, with 
the outer slopes stair-stepped so that the overall toe to crest slope can be graded to 
not exceed 22 degrees (2.5H:1V). If concave slopes are planned as final landforms, 
the bench widths may be varied so that the lower slope can be re-contoured to 18 
degrees or lower.  However, the upper slopes will not exceed 26 degrees (2:1) after 
recontouring and the overall slope will not exceed 2.5:1 after recontouring. This outer 
slope design will minimize the amount of material that must be moved during 
recontouring and also ensures geotechnical stability during operation and after 
closure. 

 Waste rock dumps height will be evaluated based on stability criteria and to minimize 
aesthetic impacts. 

 Sufficient setback will be left beyond the toe of the lowest angle of repose bench so 
that the slope can be extended to meet the final desired slope angle without 
impacting other infrastructure such as roads or sensitive areas such as the Undai 
River floodplain. A 30 meter high bench will generally require a minimum 24 meter 
toe buffer to allow recontouring to a 2.5:1 slope. 

 To protect the seepage collection systems and roads around the TSF, an 80 meter 
buffer will be in place between the TSF toe and the PAF dump toe. 

 Berms to be built between critical infrastructure and active dumps to protect against 
rock fall impacts during dumping. These may also act as perimeter drains to ensure 
contact water remains within the pit zone of capture. 

6.9.2 Tailings Storage Facility 

General description of the facilities 

The current feasibility design (ref.5) of Cells 1 and 2 of the TSF comprises an earthfill 
embankment for the first two cells covering a footprint of 2 km by 4 km in plan view, and 
constructed up to 70 m high, as shown in Figure 6-6. 

The design tonnages and throughputs until the end of 2039 for the current design are 
shown in Figure 6-4 and Figure 6-5.  The current tailings production is 1.4 Bt and the 
current TSF design of two cells provides storage for 720 Mt of tailings produced during 
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the first 15 years of the mine life; future facility expansion will be required for continued 
mine operations.  Oyu Tolgoi LLC is in progress of developing alternative layouts and 
designs for an additional three cells, for a total of five cells, as presented in Figure 6-7, to 
support continued mining operations until year 2055. 

The TSF expansion will account for storage of up to 1.5 Bt of tailings in total. Site 
expansion alternatives are considered to the east, north, southeast or a combination 
thereof.  At this time, the future facility expansion has not been completed to a Feasibility 
Level design and is deferred until operational experience from Cells 1 and 2 is obtained.  
Tailings and embankment behaviour, as well as overall TSF performance, will be 
monitored during operation of Cells 1 and 2.  Experience gained during this timeframe 
will be incorporated into subsequent TSF expansion designs. 

Figure 6-4: Current Proposed Tonnages of Tailings for Mine Life 
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Figure 6-5: Current Proposed Tailings Throughput 
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Figure 6-6: Detailed Arrangement for TSF Cells 1 and 2 
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Tailings is spigotted from the west dam and alternates between sub cells to promote 
water runoff towards the reclaim pond, allow tailings to dry and crust, and maximize 
water recovery.  Since conservation of water is an important design criterion, discharge 
into sub cells is intended to minimize evaporative losses by limiting the area covered by 
the reclaim water pond. 

Water from the discharged tailings is collected at the eastern portion of the TSF from the 
reclaim pond, which has a plan dimension of 80 m by 400 m.  Water is reclaimed from a 
floating barge and pumped back for re-use in the process plant. 

Each cell is divided into four 100 ha sub-cells by berms running the length of the facility.  
The tailings is deposited from the western embankment into each sub-cell for 
approximately 1.5 months, then deposition takes place in the next adjacent sub-cell.  
Berms or “splitter dikes” will contain the active tailings beach to one sub cell.  Tailings will 
be deposited in each sub-cell approximately twice a year. 

The purpose of this arrangement is to minimize the area of fresh tailings beach, thereby 
limiting water losses to evaporation.  Supernatant water will run down the active beach to 
the eastern embankment, where it will flow along the embankment to the reclaim pond 
situated mid-way between the two cells. 

The impoundment design is based on the assumption that the tailings beach will slope 
from the deposition point to the reclaim pond at an average of 1%.  Also assumed is that 
the tailings will achieve an initial deposit dry density of 1.4 t/m3 and a final average dry 
density of 1.5 t/m3. 
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Figure 6-7: Final General Arrangement of the TSF (Cells 1 to 5) 
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Dam Design and Construction 

The TSF is comprised of engineered earthfill and rockfill embankments to store the 
tailings.  The starter dam is developed from locally borrowed general fill and clay 
materials.  The clay material is also used for lower permeability liners and core zones.  
Embankments are up to 70 m high and generally take the form of one of the following 
section types based on the varying tailings deposition and water management regimes 
around the perimeter of each cell: a) a reclaim pond section, b) a wet section, or c) a dry 
section, as shown in Figures 6-12 and 6-13. 

Extensive geotechnical site investigations have been completed by KCB for pre-
feasibility and feasibility design studies. Three main units underlying the TSF area have 
been identified as follows: 

 Unit 1 – Fluvial and aeolian deposits.  The fluvial deposits are associated with 
ephemeral creeks that overlie the northern portion of the TSF and are generally 
shallow (up to to 4 m deep).  The fluvial materials comprise a mixture of well graded 
clean sands and/to silty sands.  The aeolian deposit is generally less than 0.2 m in 
thickness overlying most of the TSF area and comprises silt and sand. All loose 
aeolian and fluvial deposits will be stripped below all TSF embankments. The clay 
starter dike will be keyed into the in situ foundation clays and where clay is absent 
from the footprint, a 1 meter clay liner will be placed.  Collection ditches will be 
constructed around the perimeter of the cells to collect seepage and surface water 
runoff.  

 Unit 2 – Cretaceous clay.  A layer of Cretaceous clay dominates most of the TSF 
area; however this unit is absent at the southeast corner of the TSF.  The clay 
overlies the weathered bedrock and is typically 5 to 15 m in thickness, although 
thickness ranges from 0 m to 30 m.  Laboratory testing shows that the clay is a 
strain-weakening material that loses significant strength when deformed past its peak 
strength.  Interpreted hydraulic conductivity values of the clay typically range from 
2 x 10-7 to 2 x 10 -8 m/s; therefore the clay forms a natural seepage barrier between 
the more pervious Unit 1 and the weathered bedrock in Unit 3. 

 Cretaceous colluvium is present at the southern portion of the TSF and occurs to the 
west and north of the TSF.  The colluvium is comprised of a heterogeneous mixture 
of silt and clay with sand and gravel.  The thickness of the colluvium unit is typically 
less than 5 m and for engineering purposes it has been considered as part of the 
clay layer because the behaviour of the unit is clay-like.  

 The clay forms a natural flow barrier between the more pervious Unit 1 and the 
weathered bedrock in Unit 3. Where clay is absent in the southeast corner of the 
TSF, a 1 m thick liner of compacted clay will be placed to reduce seepage losses. 

 Unit 3 – Weathered bedrock and residual soils.  The Cretaceous clay is underlain by 
weathered bedrock and residual soil having a thickness ranging from 2 to 10 m, 
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which overlies deeper intact bedrock.  The unit is generally gradationally coarser with 
depth and is very dense.  Free water is often encountered at the clay / bedrock 
contact, although perched water tables can occur above this contact.
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Figure 6-8: TSF – Typical Reclaim Pond Section 
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Figure 6-9: TSF – Typical Wet and Dry Sections 
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Most of the embankment is proposed to be constructed of various mine waste rock 
materials and will include:  

 Oxide Waste rock – this material is to act as a graded filter between the tailings and 
the coarser waste rock and may be reduced to finer grain sizes through heavy 
compaction and controlled lift placement.   

 Sedimentary rock – this NAF material is to be placed at the base of the downstream 
embankment shells as a drainage system, and where seepage may contact the 
embankment shell. 

 Random waste rock – Both NAF and PAF waste rock from the open pit will be placed 
in the embankments above the operating and long-term water tables. 

It is expected that the timing and the ability to effectively schedule the NAF rock will 
affect the entire utilization of NAF rock for embankment construction.  Dam zonation to 
incorporate some PAF rock is therefore a key strategy; however, the outer slopes of the 
embankment must comprise NAF material, and measures will be taken to avoid the 
potential contact between tailings water and PAF material within the embankment.  All 
filter zones and the basal blanket layer will be constructed of NAF oxide and sedimentary 
rock units. A strategy and field verification plan to identify NAF and PAF will be 
developed to segregate waste rock to maximize the effective use of PAF and NAF 
material during construction of the TSF embankments. 

Seepage and Runoff Management 

Total seepage through the dams and permeable foundation soils is predicted to be 
20 L/s to 40 L/s at the ultimate embankment elevation, as noted in KCB (2011) report. 
Lower seepage rates are expected at lower heights. This relatively low rate (given the 
size of the facility) is partly attributable to the low hydraulic conductivity of the underlying 
clay and of the consolidated tailings, cycling of tailings discharge, and effects of the 
proposed liner in minimizing seepage loss. Additional factors such as tailings 
consolidation due to desiccation, foundation consolidation due to loading and excess 
pore pressure in the foundation clay may also contribute to limiting seepage from the 
TSF. 

A diversion ditch located around the TSF is provided to divert runoff from the natural 
catchment north of the TSF. The diversion has been designed for a 100-year, 24-hour 
duration precipitation event. 

Toe collection ditches along the ultimate toe of the dams will be constructed to convey 
residual seepage and runoff from the embankment slopes to a number of collection 
ponds. 
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6.10 Undai River Diversion 

A major channel of the Undai River occurs close to the open pit area and required 
diversion to prevent subsurface water capture, to maintain drainage downstream and to 
prevent flooding of the open pit during flow events.  This river system has a catchment 
area of 618 km2 at its outlet and approximately 560 km2 at the Oyu Tolgoi site.  The 
stream bed is normally dry, with periodic surface flows due to localized precipitation 
events within the catchment.  The channel contains alluvial sands and gravels that form 
a ribbon-like aquifer along the length of the stream, providing an important water source 
for local herders in the form of occasional natural springs and shallow hand-dug wells. 

The infrequent surface flow events (usually associated with summer rainstorms) in the 
Undai River channel will be diverted via an earthen embankment to a parallel drainage 
500m to the southwest.  A 500 m3/s design flood flow has been adopted.  The ambient 
sub-surface flows within the alluvial sediments are also diverted around the zone 
affected by the open pit and waste dumps and redirected into the downstream channel 
via a cut-off wall and a four kilometre pipeline. This diverted sub-surface flow includes 
provision for an artificial surface pond to replace Bor Ovoo spring, for use by herd 
animals and wildlife,. The diversion is designed and is currently operating well as a 
passive, gravity-driven system. Close monitoring will occur through out the life of the 
mine and post-closure to ensure that it is stable and self-maintaining. 

It is anticipated that with the diversion of the surface flows from the Undai River to the 
adjacent drainage channel, a new alluvial deposit will gradually develop in the adjacent 
channel due to the bed transport of material downstream.  This alluvial material may 
eventually form a new shallow aquifer that can be accessed by local herders. In any 
event, shallow wells and/or water bores and the Undai artificial pond will be maintained 
by OT in collaboration with herders to ensure sufficient water is available for local herd 
animals and wildlife. 
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Figure 6-10: Undai River Diversion 
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6.11 Community and Socio-Economic Initiatives 

Prior to and since the Investment Agreement was signed in October 2009, Oyu Tolgoi 
has been actively developing Phase II community and regional development programs, 
investments, local supplier development program and other initiatives in Khanbogd and 
other neighboring soums in Omnogovi aimag, with the participation of local community 
groups.  These programs are referenced in the Investment Agreement, the Shareholders 
Agreement, the Regional Development and Social Performance (RDSP) 5 Year Plan 
(2009-2014) (ref.24) and some are integrated into other targeted management plans (i.e. 
Influx Management Plan) (ref,26). They are intended to address anticipated social 
economic, cultural heritage and environmental effects of the OT Project as described in 
the ESIA. 

The key Phase II regional and community development programs being designed and 
planned by Oyu Tolgoi LLC are briefly summarized here. 

 Local Supplier Development Program; 

 Regional Development Program; 

 Community English Language Capacity Development Program; 

 Local Business & Economic Development Program (LBED); 

 Community Health, Safety, and Security Program (CHSSP); 

 Cultural Heritage Management Program (CHMP); 

 Local, Regional and National Recruitment, Training and Hiring Programs; 

 Herder Livelihood Improvement Program; and 

 Participatory Environmental Monitoring (PEM) Program. 

These programs have been developed and implemented through extensive consultation 
with local, regional and national stakeholders.  A number of local community working 
groups and committees have been established to help develop and implement each of 
these programs. 

Local Supplier Development Program 

Oyu Tolgoi LLC intends to optimize local content by identifying and supporting the 
development of local companies to make them competitive in the emerging business 
environment. The Mongolia First Initiative aims to ensure that Mongolian registered 
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businesses are given priority for procurement opportunities provided they can meet 
international accepted procurement protocols (i.e. competitive pricing, compliant 
specifications, timely delivery, agreement with general terms and conditions and its 
HS&E requirements).  The first objective is to develop suppliers within the South Gobi 
region and within Mongolia generally, using supplier incubation/development centres 
established in Khanbogd, Dalanzadgad and Ulaanbaatar. 

The lead time required to establish suppliers within the South Gobi region and elsewhere 
in Mongolia, that meet the supply chain procurement protocols, means that many of 
these opportunities will arise during the operations phase.  However, a number of 
competitive local suppliers emerged during the construction phase and are already 
operating. 

Regional Development Program 

Oyu Tolgoi LLC is running a Regional Development strategy to assist local governments 
located in the Project Area of Influence, and especially Khanbogd soum centre, with 
planning, infrastructure and service improvements. 

The intent is to develop and implement a program of investments in local and regional 
planning, infrastructure and service development which will: (i) provide quality-of-life 
benefits to the existing and incoming population; (ii) contribute to good local governance, 
planning and management; (iii) contribute to the equitable economic growth of the 
region; and (iv) generally help nurture communities in which people want to live, work 
and invest. 

The Regional Development strategy includes the following key elements: 

 Planning and Decision Making Framework and Community Agreements:  
Develop and secure an approach to local and regional planning and human capital 
development in the mine-affected area through legally binding community 
agreements, including the Co-operation Agreement referenced in the overall OT 
Investment Agreement. 

 Strategic Plan:  A participatory and decision-making framework is being used to 
guide OT support to planning and infrastructure development in the mine-impacted 
soums.  This framework covers an initial timeframe of 5–7 years, linked to general 
mine development and the development of residential hub and industrial zone at the 
Khanbogd soum centre (see below). This plan and its resulting delivery programs 
result from community visioning sessions held in Dalanzadgad, Khanbogd, Bayan-
Ovoo and Manlai in late 2010. 

Examples of delivery programs are described below. 

Community English Language Capacity Development Program 

OT has developed and is delivering  English language training programs in Khanbogd 
soum for high school students and adults who want to develop English language skills for 
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various reasons, including improvement of employment options. In addition to the 
language training, mine orientation visits (safety session, tour of site and site offices) are 
offered as well as resume writing, job readiness and interview skills. Over 300 people 
have participated in the programme since 2010. 

Local Business and Economic Development Program (LBED) 

LBED is geared towards promoting economic diversification and the establishment of 
sustainable businesses in the project Area of Influence during and beyond the operating 
life of the Oyu Tolgoi mine. It is particularly aimed at cultivating diverse small and 
medium-sized enterprises (SME) through capacity building, access to credit, specific 
training, technical assistance programs and market linkages.  The RDSP department is 
responsible for implementation of LBED and is currently working with over 50 private 
businesses, including herder enterprises, in Dalanzadgad, Khanbogd, Bayan-Ovoo and 
Manlai soums. Collaborative partnerships have been established with two commercial 
banks and several business consulting firms that are working with client SMEs.  

LBED deliberately includes business diversification activities in the agricultural, tourism 
and service sectors to minimize the risk of local entrepreneurs becoming entirely 
dependent on the mining sector. Given the anticipated time that OT will operate it is 
possible to significantly diversify the local economy before anticipated closure. 

Community Health, Safety and Security Program (CHSSP) 

Oyu Tolgoi LLC has developed a Community Health, Safety & Security Program 
(CHSSP) that aims to: (i) minimize and mitigate, to the greatest extent possible, health, 
safety, and security impacts directly and indirectly stimulated by OT Project operations; 
(ii) measurably improve health, safety and security service delivery, capacity, and 
indicators in the Project Area of Influence; and (iii) complement and build upon existing 
Oyu Tolgoi Health, Safety, Environment & Security policies, standards, knowledge and 
best practices pertaining to employees and contractors, and extend such standards to 
local stakeholders where appropriate and feasible.   

The CHSSP is informed by the 2012 Oyu Tolgoi Community Health Impact Assessment  
(ref. 4, Sections C15 and D18) and other previously completed research that identify key 
project threats, gaps and opportunities in the area of health, safety and security. Threats 
include, but are not limited to, increases in communicable and non-communicable 
disease transmission, human trafficking, drug/alcohol abuse, domestic violence, personal 
injury, occupational safety, traffic safety and changes in living conditions and 
environmentally-linked threats, diet, access to health services and food safety issues. 

The CHSSP promotes public health, safety and security awareness through educational 
training and outreach; in collaboration with local health authorities helps improve the 
capacity of health, safety and security organizations and professionals; and seeks to 
generally upgrade health service quality and accessibility within the direct and indirect 
OT Project Area of Influence.  The program encapsulates externally oriented Oyu Tolgoi 
policies and procedures that minimize and mitigate health, safety and security impacts in 
surrounding communities. These include road safety training in schools and Khanbogd, 
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soum centre, the OT SOS clinic partnering in training activities with local medical staff 
and providing emergency medevac when required, and assistance to establish the new 
Khanbogd intersoum hospital. OT is also participating in a World Health Organisation led 
programme to design and harmonise a regional health plan for the Omnugovi. 

Cultural Heritage Management Program (CHMP) 

Omnogovi aimag is rich in cultural heritage, including both intangible (performing and 
visual arts, language and ‘living’ cultural) and tangible (physical sites).  In addition to 
human culture, archaeological investigations and excavations for dinosaur remains were 
completed in four key areas of the OT Project where there is high potential for 
disturbance impact: i.e. the OT Project mine licence area; supporting infrastructure, 
including the water supply pipeline and aquifer locations; the new domestic airport 
location; and the access road and transmission corridor from the mine site to Gashuun 
Sukhait at the Mongolian-Chinese border. 

Oyu Tolgoi LLC will continue to support tangible and intangible heritage studies and 
protection  through the National and Cultural Heritage management plan in the South 
Gobi Cooperation Agreement, in partnership with South Gobi authorities and expert 
national consultants. 

The CHMP involved two reconnaissance phases, the first was conducted between July 
2010 and March 2011.  During this period, a major Omnogovi-wide cultural heritage 
desktop study was undertaken by the Mongolian International Heritage Team (MIHT), 
appointed to advise Oyu Tolgoi LLC on aspects related to cultural heritage. 

The primary aims of these studies were: 

 To prepare an inventory of cultural heritage resources within Omnogovi aimag; 

 To understand potential changes to these resources resulting from the OT Project; 

 To conduct a risk assessment of threats and risks to these resources; and 

 To prepare documentation and literature on the resources for the benefit of the 
Mongolian people. 

A Phase I report was produced that provides a baseline compendium of archaeological, 
paleontological, and other items of cultural significance, particularly in Khanbogd soum.  
(ref.18). 

Phase II ran between April 2011 and July 2011.  It presented a comprehensive approach 
to protecting and conserving cultural heritage in Omnogovi aimag with the involvement of 
local people.  

With mine operations now commencing, standard operating procedures around cultural 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 74 
 

heritage have been adopted, including; rigorous ground disturbance and ‘chance finds’ 
protocols, a partnership with the Khanbogd elders association, the establishment of a 
‘cultural induction ger’ on OT site, and plans for all employees and contractors to attend 
local induction training.  OT regularly supports Khanbogd cultural performances, schools 
events, Nadaams and camel festival events.  

Local, Regional and National Recruitment and Training and Hiring Programs 

Oyu Tolgoi LLC is committed to the recruitment and development of trainees and 
employees from the mine-affected soums, the Omnogovi aimag generally and 
throughout Mongolia where no people with appropriate skills can be located locally..  
Extensive recruitment was conducted from  Khanbogd soum, and then Bayan-Ovoo, 
Manlai and Dalanzadgad soums for OT Project employment opportunities during 
construction and is now being reconfigured for operations.. 

Oyu Tolgoi LLC maintains a local skills database that is distributed to all involved 
contractors and operations departments within Oyu Tolgoi LLC. 

Oyu Tolgoi LLC has invested in short, medium and long-term training, scholarship and 
apprenticeship programs to ensure Mongolian workers have the knowledge and skills 
that the mine requires for its operations. Training will focus on areas such as job 
readiness, construction trades, mechanical trades, heavy vehicle operations and 
maintenance, occupational health and safety, nursing, mill operation, and secretarial 
skills. 

Oyu Tolgoi LLC signed a Memorandum of Understanding with the Mongolia Ministry of 
Education to: provide 230 university scholarships over a five-year period; refurbish five 
existing technical and vocational (TVET) colleges and establish two new TVET colleges 
in Dalanzadgad, (with a branch in Khanbogd) and Ulaanbaatar9; and establish a three-
year Employability Program to train 3,300 Mongolian workers per year. 

Herder Livelihood Improvement Program 

A Herder Livelihood Improvement Program has been developed in collaboration with 
affected herders and Khanbogd soum government.  For instance, as part of the herder 
displacement compensation programme, an Entitlements Matrix was developed and 
used to describe the potential physical and economic displacement impacts, proposed 
mitigations/actions, and responsible parties and timing for implementation. The options 
were then negotiated over several months with a specially convened Compensation 
Working Group led by the Khanbogd soum deputy governor.  The following 
compensation and livelihood improvement measures were selected, based on the 
preferences of affected herders: 

 Job creation; 

                                                  
9 The cost for this is estimated at US$50 million, Oyu Tolgoi LCC has pledged US$5million and will seek to 
collaborate with other mining companies and industries on this initiative. 
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 Education assistance; 

 Training and skills development for herders; 

 Business development and income diversification; 

 Pastureland improvement and management; and 

 Well creation/rehabilitation. 

The overall Herder Livelihood Improvement Program was agreed with herders in early 
2011.  Implementation of some measures began in late 2010 (e.g. disbursements of 
tertiary scholarships).  The measures described above are being offered to affected 
households based on their eligibility as described in the Entitlements Matrix. 

All measures are being developed in a participatory manner with full engagement of 
affected families, and facilitated through the Compensation Working Group11. The RDSP 
Department is implementing the program with several NGO and government partners. 

Participatory Environmental Monitoring Program (PEM) 

The Oyu Tolgoi LLC Environment Department has a comprehensive water monitoring 
program throughout Khanbogd soum, including monitoring of 94 herder wells and is in 
regular contact with all herders with wells close to OT Project facilities. 

The monitoring of herder wells forms part of the wider Participatory Environmental 
Monitoring (PEM) program that is being implemented with herders and other residents to 
ensure that environmental monitoring is conducted in a transparent manner that builds 
trust between Oyu Tolgoi LCC and local herders. Other participatory environmental 
monitoring programs include fauna, vegetation/pasture, dust control and noise 
monitoring. The Environment Department will use this regular consultation, plus the 
monitoring program, to identify if any water access/availability issues arise as a result of 
the OT Project. 

No impacts on herder wells during closure are foreseen at this stage and so no 
allowance has been made for rehabilitation of herder wells during closure. 

  

                                                  
11 In March 2011, it was agreed that a working group of potentially affected, soum authorities and Oyu Tolgoi 
LLC would be established to facilitate consultation with herders and agree the impact zones for each Project 
facility and the proposed entitlements for the different displacement impacts. 
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7.0 CLOSURE PLANNING AND IMPLEMENTATION STRATEGY 

As part of overall project planning, Oyu Tolgoi LLC has prepared this Closure Plan.  
Certain features of the mine, such as the open pit, waste dumps, subsidence area and 
TSF, will create permanent changes to the current landscape that cannot be remedied 
completely through reclamation. The Closure Plan, however, ensures that these 
disturbed areas are physically and chemically stable, so as to limit the ecological impacts 
to the surrounding water, air, and land. 

This Closure Plan addresses the socio-economic impacts of mine closure considering 
that the existence and economic survival of some communities may have become 
dependent on the project. Issues include ongoing environmental management during 
and after reclamation, loss of jobs, and socio-economic impact to the region. 

7.1 Rationale and Approach 

The primary closure objective is to develop the mine in a manner that prevents leaving 
an unsustainable environmental legacy and considers community input and values 
(ref.9).  Other key objectives are as follows: 

 Protect public health and safety during all stages of project development; 

 Prevent or mitigate environmental degradation caused by mining-related activities; 

 Return the maximum amount of disturbed land to conditions suitable for nomadic 
herdsmen and their grazing animals; 

 Secure the open pit, underground, and underground subsidence areas, to ensure 
public and environmental safety; and 

 Plan and implement reclamation techniques that eliminate the need for a long-term 
maintenance presence on site and permit Oyu Tolgoi LLC to “walk away” from the 
reclaimed mine with no environmental or social encumbrances. 

Oyu Tolgoi LLC will develop environmental monitoring plans, including proposed 
activities and schedules, to ensure that environmental parameters meet the criteria, 
standards, and limits laid out in the ESIA (ref. 4). 

7.2 Rio Tinto Standards and Guidelines 

Rio Tinto has a corporate Closure Standard (ref.20) for its mining operations (Appendix 
C) (ref.20).  The intent of this standard is to ensure that Rio Tinto managed activities are 
left in a condition that minimizes adverse impacts on the human and natural 
environment, and that a legacy remains, which makes a positive contribution to 
sustainable development. 
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The Closure Standard seeks to influence the design, development, operation and closure 
of this Rio Tinto managed operation so as to ensure the optimisation of post closure 
outcomes in terms of social, environmental and economic development needs and 
expectations. 

Specifically it is intended that following the Closure Standard will result in improved 
closure and post closure planning and implementation as indicated by: 

 Improved scoping of closure in order to improve accuracy of group closure cost 
estimates; 

 Minimize costs of closure compatible with the objective of responsible social and 
environmental closure; 

 Integration of closure planning into business plans resulting in reduced actual costs 
of closure over the long-term; 

 Recognition and realization of positive legacies for local communities and lower 
exposure to future potential negative legacies; 

 Increased host community ownership for post operational outcomes; and 

 Enhanced reputation. 

This will be accomplished through: 

 Planning from project inception to ensure that closure is incorporated into project 
design; 

 Commencement of provision for closure at project onset, followed by regular review 
and updating of the provision; 

 Community consultation regarding closure strategy; 

 Regularly reviewing and updating the scopes of closure strategy and plans; 

 Ongoing implementation and stronger linkages between the outcomes of closure 
planning and core business plans, including mine plans and all other relevant 
planning documents; 

 Integrated and accurate scoping of all aspects of the work required; and 
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 Development of strong and credible relationships with stakeholders by consulting 
fully both internally and externally to increase levels of input and ownership. 

Rio Tinto’s Environment Policy and Sustainable Development Policy, as well as the Oyu 
Tolgoi LLC HSE Policy,   support the principles stated in the Closure Standard. 

7.3 Regulatory Requirements 

7.3.1 Mongolian National Regulations and Guidelines 

The Constitution 

Under the Mongolian Constitution all land, subsoil, natural resources and water are the 
property of the State.  The Constitution allows the State to grant ownership of land to 
Mongolian citizens but they may not transfer such land to foreign entities.  Land may be 
leased to foreign entities. 

Law on Land (In force 1 January 2003) 

This law regulates ‘possession’ and ‘use’ of ‘land’.  The following definitions are 
important in the context of the law: 

 Land includes the surface of land and airspace above but not minerals;  

 To ‘own’ land means to have control over land and a right to dispose of it; 

 To ‘possess’ land means to have control over land in accordance with a contract that 
sets out the permitted use and other terms of possession; 

 To ‘use land’ means the right to use land in accordance with a contract granted by 
those who ‘own’ or ‘possess’ the land; and 

 A ‘certificate of land use’ means a certificate granting the right to use land to foreign 
entities. 

Land must be monitored, protected, restored and used efficiently for its permitted use. 
Any activities that may cause damage to human health; nature and ecological balance; 
or national security are prohibited. Foreign countries, international organizations, legal 
entities and citizens may become users of land for a specific purpose and a specific time 
period subject to contract conditions and in compliance with the law. 

Oyu Tolgoi LLC has an obligation under the Law on Land to ensure that 10% of the mine 
lease area is turned into a “green zone”.  
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Minerals Law (In force July 8, 2006) 

The Purpose of the minerals law is to regulate the exploration and mining of minerals 
and the protection of mining areas and their surroundings.  Minerals are defined as 
‘naturally occurring mineral concentrations formed on the surface of land or in the subsoil 
as a result of a geological evolutionary process’ but do not include oil and natural gas.  

With respect to strategic reserves such as the Oyu Tolgoi Project, mineral licences are 
granted for a period of 30 years and may be extended for two consecutive periods of 20 
years. A mineral licence includes the following rights: 

 to use the mining area for mining and related activities; 

 to access the mining area subject to the consent of adjoining land owners and 
occupiers; 

 the right to use water in compliance with applicable laws; 

 the right to sell mineral products on the international market; and  

 the right to transfer or surrender all or part of the mine licence.  

Mineral licence holders have the following obligations: 

 to define the boundaries of the mining area; 

 to comply with environmental protection laws; 

 to prepare an Environmental Protection Plan (‘EPP’) within 30 days of receiving a 
minerals licence; and 

 to deposit funds equal to 50% of the environmental protection budget in any one year 
in a special bank account established by the governor of the relevant soum or 
district. If the licence holder does not comply with its environmental obligations, these 
funds may be used by the soum or district to address such issues. 

Article 39 outlines the restoration and management obligations of mining licence holders.  
These obligations include the requirement to develop mine reclamation plans within the 
Environmental Protection Plan (EPP), which is a component of the approved 
Environmental Impact Assessment.  The EPP is required to include measures to 
minimise environmental impacts and reclamation including backfilling, re-grading and re-
vegetation to achieve designated post-mining uses.  

As outlined above, the Minerals Law requires a mining license holder to deposit funds 
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equal to 50% of its environmental protection budget for the particular year into a specially 
designated bank.  The environmental protection deposit funds are to be used if a mining 
license holder fails to fully implement the environmental reclamation measures.  The 
Government would then use the funds to complete reclamation work and the license 
holder would be responsible for any additional funds required.   

Law on Water (In force June 5, 1995)  

This legislation makes provision for the proper use, protection and restoration of water 
resources. It sets out a regime to create an inventory of water resources (the "Water 
Reserve Resource") and to determine the potential maximum quantity of water that may 
be taken from such resources over a specific time without affecting the ‘natural water 
balance’ (the "potential use").  

Regulation on the Temporary and Permanent Closure of Mines (In force August 
21, 2003) 

This regulation address the remedial actions that are required in the event of a temporary 
or permanent mine closure. These regulations aim to prevent harm to human health and 
the environment in the event of a mine closure.  Temporary closure may occur in 
circumstances where a valid mining licence is in place and there are: changes in mining 
geology or hydrology; technical or economic changes; or other unspecified events. 

Mines are closed permanently when proven reserves have been extracted; minerals are 
excluded from the State Mineral Registry; and there is no opportunity to increase 
reserves. 

The Regulations include detailed administrative procedures that must be carried out in 
the event of mine closure. These procedures include: 

 notification of closure by the licence holder to the State Specialised Inspection 
Agency; 

 development a closure plan by the licence holder to be approved by the Agency; and 

 the preparation of additional documentation by the licence holder including  details of 
waste rock facilities; details of the implementation of environmental protection plans; 
details of reclamation activities; and maps showing potentially hazardous areas 
arising from mining activity. 

The Mongolian Agency for Standardization and Metrology (MASM) is responsible for the 
development and agreement of standards in Mongolia. The preparation, application and 
promotion of national standards are set out in the Mongolian law on "Standardization and 
Conformity Assessment", adopted in 2003. 

Mongolian National Standards relevant to mine closure and reclamation are as follows: 
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 MNS 3597:1983 Environmental Protection: Hydrosphere. General requirements for 
surface and groundwater protection against fertilizer pollution. 

 MNS 3342:1982 Environmental Protection: Hydrosphere. General requirements for 
groundwater protection against pollution. 

 MNS 3297:1991 Environmental Protection: Soil.  Norm and quantity of soil hygienic 
indicators for settled areas. 

 MNS 4586:1998 Aquatic ecosystem quality indicators. General requirements. 

 MNS 4920:2000 Environment: Technical requirements for destroyed land slopes. 

 MNS 4943:2000 Water Quality: Waste water. Effluent standard. 
 

 MNS 0900:2005 Environment: Human health protection and security. Hygienic 
requirements for drinking water and its control. 

 MNS 5885:2008 Acceptable concentration of air pollutant elements. General 
technical requirements. 

 MNS 5914:2008 Environment: Land reclamation. Terms and definitions. 

 MNS 5915:2008 Environment: Classification of land destroyed due to mining 
activities. 

 MNS 5916:2008 Environment: Requirements for fertile soil removing and its 
temporary storage during the earth excavation. 

 MNS 5917:2008 Environment: Reclamation of land destroyed due to mining 
activities. General technical requirements. 

 MNS 5918:2008 Environment: Re-vegetation of destroyed land. General technical 
requirements. 

 MNS 5850:2008 Soil Quality. Highest allowable amount of soil polluting substances 
and elements. 

 MNS 6148:2010 Water quality. Highest allowable amount of ground water pollutant 
substances. 
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These standards include rehabilitation, soil conservation, air quality and water quality 
standards that are applicable to mine closure and reclamation.  Oyu Tolgoi LLC is 
committed to ensuring that these standards are complied with during the design, 
construction and operational phases of the project and the requirements of these 
standards are incorporated within this plan. 

7.3.2 International Regulations and Standards 

In addition to adherence with relevant legal obligations, the Oyu Tolgoi project mine 
closure and reclamation activities will be conducted in accordance with international best 
practices, as outlined below: 

International Finance Corporation Guidelines (IFC) Environmental, Health and 
Safety Guidelines for Mining 

International Finance Corporation Guidelines (IFC) Environmental, Health and Safety 
Guidelines for Mining (ref.22) (Section 1.4) include the following best practice 
recommendations for mine closure: 

 Preparation of a Mine Closure Plan; 

 The Mine Closure Plan should be designed so that: 

 Future public health and safety are not compromised; 

 The after-use of the site is beneficial and sustainable to the affected communities in 
the long term; and 

 Adverse socio-economic impacts are minimized and socioeconomic benefits are 
maximized. 

The mine closure and rehabilitation plan should clearly identify allocated and sustainable 
funding sources to implement the plan. Closure and post closure plans should include 
appropriate aftercare and continued monitoring of the site, pollutant emissions, and 
related potential impacts.  The duration of post closure monitoring should be defined on a 
risk basis; however, site conditions typically require a minimum period of five years after 
closure or longer. 

International Finance Corporation (IFC) Performance Standards on Social and 
Environmental Sustainability (2006, revised 2012) 

The IFC applies the Performance Standards to manage social and environmental risks 
and impacts and to enhance development opportunities in its private section financing in 
its member countries eligible for financing (ref.23).  The eight Performance Standards 
establish standards that the client is to meet throughout the life of an investment by IFC 
or other relevant financial institution: 
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 Performance Standard 1: Social and Environmental Assessment and Management 
System 

 Performance Standard 2: Labour and Working Conditions 

 Performance Standard 3: Pollution Prevention and Abatement 

 Performance Standard 4: Community Health, Safety and Security 

 Performance Standard 5: Land Acquisition and Involuntary Resettlement 

 Performance Standard 6:  Biodiversity Conservation and Sustainable Natural 
Resource Management 

 Performance Standard 7: Indigenous Peoples 

 Performance Standard 8: Cultural Heritage 

In accordance with European Bank for Reconstruction and Development (EBRD) 2008 
Environmental and Social Policy, EBRD seeks to ensure, through its environmental and 
social appraisal and monitoring processes, that the projects it finances:  

 Are socially and environmentally sustainable;  

 Respect the rights of affected workers and communities; and  

 Are designed and operated in compliance with applicable regulatory requirements 
and good international practice.  

To translate this objective into successful practical outcomes, EBRD has adopted a 
comprehensive set of Performance Requirements (PRs) covering key areas of 
environmental and social impacts and issues.  EBRD is committed to promoting 
European Union (EU) environmental standards as well as the European Principles for 
the Environment, to which it is a signatory, and which are also reflected in the PRs. The 
Bank expects clients to assess and manage the environmental and social issues 
associated with their projects so that projects meet the PRs.  

EBRD Performance Requirements are listed below: 

 PR1:  Environmental and Social Appraisal and Management 

 PR2:  Labour and working Conditions 
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 PR3:  Pollution Prevention and Abatement 

 PR4:  Community Health, Safety and Security 

 PR5:  Land Acquisition, Involuntary Resettlement and Economic Displacement 

 PR6:  Biodiversity Conservation and Sustainable Management of Living Natural 
Resources 

 PR7:  Indigenous Peoples 

 PR8:  Cultural Heritage 

 PR9:  Financial Intermediaries 

 PR10:  Information Disclosure and Stakeholder Engagement 

EU Mine Waste Directive 

The EU Mine Waste Directive (ref.29) applies to waste resulting from the extraction, 
treatment and storage of mineral resources and the working of quarries.  While this 
directive is not directly applicable, it does represent some best practice and Oyu Tolgoi 
LLC’s waste management follows this.  Relevant requirements of the directive are as 
follows: 

 Extractive industry waste facilities; 

 When a new waste facility is built or an existing one modified, the competent 
authority must ensure that the following measures are taken: 

1. The facility must be suitably located; 

2. Its physical stability must be ensured and soil, air and water pollution prevented; 

3. It must be monitored and inspected by competent persons; and 

4. Arrangements must be made for the closure of the facility, the rehabilitation of 
the land and the after-closure phase. 

Waste facility operators must provide a financial guarantee before the beginning of 
operations so as to ensure that the Directive’s obligations are covered and to ensure the 
existence and availability of funds to restore the site when the facility is closed. 

A waste facility is regarded as finally closed when the competent authority has carried 
out a final inspection, assessed the reports submitted by the operator, confirmed that the 
site has been restored and given its approval. After closure, the operator must maintain 
and monitor the site for as long as the competent authority considers necessary. The 
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costs of these measures are, in principle, borne by the operator. 

The requirements of the EU Mine Waste Directive are covered under this Closure Plan 
and Oyu Tolgoi Integrated Mineral Waste, Acid Rock Drainage and Dump Management 
Plan.  



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 86 
 

8.0 STAKEHOLDER CONSULTATION AND COMMUNICATION 

8.1 Consultations 

According to the Rio Tinto Closure Standard (ref. 20) and the associated Guidance Note 
(ref. 21) a comprehensive consultation process must be developed, maintained and 
documented as part of the Closure Strategy development and implementation. The 
process applies to both internal (employees/contractors) and external stakeholders and 
must include sufficient provision for accurate stakeholder identification. 

A comprehensive stakeholder engagement and communications program must support 
the consultation process to ensure the Closure Strategy’s aims, methods and results 
reach all stakeholder groups.  A detailed closure communication strategy will be 
prepared as closure approaches, based on communication methods adopted to date and 
increasingly detailed closure information as it becomes available. In the meantime, the 
consultation and communication being conducted during progressive closure and 
rehabilitation of areas disturbed during construction is establishing the approach that will 
be adopted. These activities are characterised when discussed with local people as ‘life-
of-mine’ activities rather than closure per se.  Given the current sensitivity associated 
with operations commencement and suspension of the underground development, any 
mention of ‘closure’ will cause mass confusion, or worse. Extensive and detailed local 
consultation with locals is occurring on the preferred landform and use of specific 
rehabilitated tracks, road and pipeline margins, borrow pits, the old airport, closed river 
crossings, and construction disturbed ground. In this way good closure consultation and 
engagement practice is being established from the outset of operations without raising 
the spectre of terminal closure.  

8.1.1 External Stakeholder Consultation 

The OT Project has been actively engaging with local, aimag, and national stakeholders 
since 2003 using a wide range of methods and tools including printed materials, media, 
public information sessions, surveys, websites, public meetings, individual meetings and 
focus group discussions.  A summary of community and stakeholder engagement 
activities during the period from 2010 to 2013 is presented in Table 8-1. The intent of 
these consultations and stakeholder engagement activities was to build community 
awareness of construction related impacts and prepare local communities and various 
levels of government and civil society for anticipated activities, opportunities and effects 
as the Project transitions from the construction phase to the operations and progressive 
rehabilitation described above.  These consultation and communications efforts have set 
the scene for stakeholder input to of the closure planning process and ownership of post-
closure monitoring and management. 

Since the Investment Agreement was signed in 2009 and Project construction activities 
began the Oyu Tolgoi LLC’s Environment Department has been submitting an annual 
Environmental Protection Plan (EPP) and Bond to the Government of Mongolia - Ministry 
of Environment.  The intent of the EPP and Bond is to address any mining related 
rehabilitation and associated costs in the event of an unplanned closure of the OT 
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Project.  To date, no other mine closure information or discussions have taken place 
between Oyu Tolgoi LLC, the Government of Mongolia, Omnogovi aimag or local soum 
governments. 
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Table 8-1: Summary of Community and Stakeholder Engagement Activities 

Description Key Engagement Activities Key Dates 
Construction, Operations, and Closure 

Construction: 
Building community awareness 
of construction impacts and 
preparing local communities for 
operations.  

 
 Regular construction updates for affected 

herder households, Khanbogd soum  

 Established Local Advisory Groups in 
Khanbogd, Bayan Ovoo, Manlai and 
Dalanzadgad soums for regular 
engagement on key issues 

 Updated ESIA consultation and 
disclosure, including additional 
consultation on pastureland and 
livelihood impacts on herders 

 Participatory community assessments 
with target soums (visioning exercise 
started in 2010) 

 Community engagement; on community 
development programs (e.g. CHSSP, 
CHP, LRPI, LBED) 

 Awareness raising/training for 
communities to help deal with mine 
impacts and to maximise benefits 
including access to training and 
employment 

 Addressing community complaints, 
disputes and grievances 

 Project accountability related 
consultation and communications by a 
dedicated team  

 Ongoing stakeholder analysis 

 Ongoing stakeholder engagement 
regarding social, economic and 
environmental aspects of a progressive 
rehabilitation, conceptual mine closure 
and reclamation plan 

 
 2010 – 2013 

Operations and Closure: 
Ongoing engagement and 
community relations, throughout 
operations and into closure. 

 
 Maintaining proven methods of 

engagement 
 Early engagement on 

reclamation/rehabilitation and closure 
 Local sustainable development planning  

 2013 onward 
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Mine closure planning and management and planning process is implicit in the 
negotiation of Co-operation Agreements that Oyu Tolgoi LLC is currently undertaking 
with Omnogovi aimag and Khanbogd soum, in accordance with terms and conditions of 
the Investment Agreement. The consultation and communication approaches regarding 
community and regional planning, development and investment will apply equally to mine 
closure and reclamation when appropriate.  This accords with the natural progression in 
the mine lifecycle and a part of holistic project planning that is in alignment with Rio 
Tinto’s Closure Standard as well as IFC and EBRD performance standards and 
requirements. 

Mine closure should not be the focal point of the consultation when it is first introduced. 
Instead it should be presented as part of a broader project discussion because at this 
early stage of development focusing attention on it could raise doubts among external 
stakeholders, including the media, about the viability of the project and associated 
development, planning and investments initiatives. This in turn could generate 
undesirable political, public relations and investor perceptions for the Project proponents. 

The initial external closure consultations and communications should be folded into a 
high level project overview and status update and include key messages about 
community, regional and socio-economic components in the mine closure strategy and 
management plan.   

The key messages delivered at the appropriate time during initial closure 
consultation/communications with local and aimag government representatives should 
include: 

 The communications and consultation with key stakeholders is starting early because 
it is prudent to plan for the full lifecycle of a mine at the outset of development. It is 
also a requirement of Rio Tinto (Closure Standard), IFC (ref. 22 and 23) and EBRD 
(performance standards/requirements) best practice documents. 

 External and internal stakeholders are key contributors to mine closure plan 
development and implementation. 

 An external multi-stakeholder Life-of-Mine Advisory Committee will be established 
within the first five years of OT operations with a mandate to review, discuss, 
endorse and modify, if necessary, the closure framework, strategy and management 
plan on an ongoing basis (at least once every five years) throughout the operations 
phase of the mine. 

 The composition of the Life-of-Mine Advisory Committee could include 
representatives from Oyu Tolgoi LLC (including RDSP, Environment and Asset 
Management), local soum, bagh and aimag governments, NGOs operating in local 
soums and civil society representing health, social, security and vulnerable people, 
as well as local and regional businesses in the Project Area of Influence. 
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 The mine closure framework, strategy and management plan will outline roles and 
responsibilities of Oyu Tolgoi LLC and other key stakeholders regarding investment, 
support and management commitments for development, implementation and 
sustainability of community and regional services and infrastructure, businesses 
development and other socio-economic initiatives during and beyond the operating 
life of the mine. 

 The mine closure framework, strategy and management plan will identify a 
designated transition period starting five years prior to the end of OT mine operations 
and continue through the five years of mine closure and into early years of the post 
closure phase. Prior to or during this period Oyu Tolgoi LLC direct involvement in 
ownership, financing, or ongoing operations and management of community and 
regional infrastructure and services will be transferred to other parties to help ensure 
ongoing sustainability of these initiatives, to identify positive legacies and to identify 
potential negative residual effects can be reduced or eliminated after mine closure. 

 Local and regional businesses in the OT Project supply chain will be encouraged 
from the outset by OT Procurement Department to broaden their product and client 
base and develop transition plans to help ensure sustainability beyond mine closure. 
Similarly, RDSP‘s LBED program will work with and support new and existing 
businesses to develop new and expanded markets and clientele that are not directly 
dependent upon the OT Project. 

 Community, social and economic sustainability performance benchmarks will be 
identified in the mine closure plan and tracked and reported annually during the 
transition period prior to, during and after closure. 

Following the initial closure consultation and communications regarding mine closure 
with aimag and local soum and bagh governments regarding mine closure, a similar 
approach and key messages will be provided during consultation sessions with NGOs 
and civil society involved in the CHSSP and stakeholders involved in other Regional 
Development programs and Communities and Social Performance’s programs including 
LBED and CHP - again as part of the natural progression of the mine lifecycle.  

Continuing Life-of-Mine consultation and communications with the politicians and officials 
from the Government of Mongolia, national NGOs and non-community stakeholders 
should take place in 2013 after Project operations begin. This consultation should be 
incorporated into a broader Project update prepared by OT Media and Communications 
and delivered by representatives of OT External Affairs (i.e. Government Relations and 
Stakeholder Engagement). 

8.1.2 Internal Stakeholder Consultation 

Oyu Tolgoi LLC is establishing a Life-of-Mine Steering Committee comprised of 
representatives from key departments including RDSP, External Affairs, Environment, 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 91 
 

Operations, Mine Planning, Commercial, and Human Resources and Training. The 
committee will be ultimately responsible for the progressive rehabilitation and closure 
vision, the closure strategy and will be the ‘owner’ of this Closure Plan. Under the 
direction of the Life-of-Mine  Steering Committee, the initial draft closure strategy and 
closure planning will be progressively integrated into relevant consultation and 
communication activities. 

The committee will meet on a regular basis to discuss and plan reviews of the Closure 
Plan, assign closure-related accountabilities, and ensure that internal and external 
stakeholder engagement activities and inputs are integrated into the planning and 
decision-making process. 

Internal stakeholders (i.e. employees and contractors) have been grouped into three 
categories: OT salaried management, technical and administration employees working at 
the head office un Ulaanbaatar and offices at site and in the local soums (Dalanzadgad, 
Khanbogd, Manlai, Bayan-Ovoo); OT hourly mine workers at site (working above and 
below ground) who are represented by labour organizations in collective agreements 
with Oyu Tolgoi LLC; and OT contractors that provide various services to the mine 
operations and Oyu Tolgoi LLC offices in Ulaanbaatar and the local soums. 

To date there has been no consultation or communication with any of these internal 
stakeholder groups about mine closure and reclamation. However, consultation and 
communication will be initiated and characterised as Life-of-Mine information sharing. 
Key messages will be developed by the Human Resources (HR) and Training 
Department and an initial consultation and communications plan regarding progressive 
rehabilitation and mine closure will be rolled out by HR in cooperation with internal 
communications to management, technical and administration staff, and to the hourly 
workers at the mine. Messages about the intent, timing, and content of the mine closure 
framework, strategy and this Closure Plan will be communicated to Oyu Tolgoi LLC office 
staff and mine workforce. Some of these messages will mirror the messages provided to 
external stakeholders. However, other messages about awareness, planning, training, 
retraining, retrenchment, transferability of skills and experience and activities and 
expectations during all phases of mine life will be specifically developed for Oyu Tolgoi 
LLC office staff and the mine workforce. It will be important to note that the Closure Plan 
is a living document and that progressive rehabilitation and mine closure information is 
preliminary in scope and content, and will be more fully developed in the years ahead. 

Key consultation messages and communications should be provided to the hourly 
workforce. However, because it is anticipated that some of these workers could be 
represented by organized labour, the initial consultation and communications will include 
the leadership of the labour organization(s).  

More detailed information regarding eventual employee retention, retrenchment of 
workers, employee transition and training and capacity development and how this 
information is communicated to OT Project workers is provided in Sections 10.10 and 
12.10. 
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Closure consultation and communications to contractors and suppliers that provide 
services to the mine site and Oyu Tolgoi LLC offices in Ulaanbaatar and the soum 
centres will be delivered by a representative(s) of the Oyu Tolgoi LLC’s Procurement 
Department that liaise with the contractors and suppliers using existing channels of 
consultation and communications. Key messages would include an overview of the 
closure framework, strategy and this Closure Plan, timing and details as they relate to 
contract services. A key message will be the need for the contractors and suppliers to 
ensure ongoing sustainability of their businesses beyond closure through expansion of 
scope of services and clientele. If and when this is not possible due to the nature of the 
contract or service provided the contractor will be encourage to develop a transition plan 
starting at least one or two years prior to scheduled mine closure with consideration 
given to business costs, revenues, resources and sustainability or planned closure of the 
business. 

8.2 Pre-Existing Commitments 

At this time, there are no pre-existing commitments for the OT Project in relation to the 
stakeholder consultations or community consultations. The proposed programs will be 
developed and implemented, as described in this Closure Plan.   
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9.0 CLOSURE OPTIONS SELECTION 

9.1 Closure Options Analyses 

A review and evaluation of various closure options was carried out in October 2011, 
using a multiple accounts analysis framework prepared by AMEC. This evaluation took 
place in a round-table workshop format, and was intended to review closure alternatives 
for the OT Project that would help develop a closure strategy. 

The preferred closure option(s) seek to influence the design, development and operation 
of those facilities in such a way that would minimize long term impacts and provide a 
sustainable working framework in line with the social, economic and environmental 
needs and expectations. 

The main objective of the Options Analysis was that, at the end of this process, the 
preferred closure option for each project facility would be selected to be carried forward 
into a future risk assessment evaluation (Section 9.2) and a study level cost estimating. 
Where deemed necessary, a close second option was also carried forward, but only up 
to the risk evaluation stage. 

Evaluation of various closure options was completed to ensure they are: 

 In line with the current operating strategies. 

 Meeting or exceeding current Rio Tinto standards for mine closure and sustainability 
programs, as described in various RT documents (Appendix A, B, C and D). 

 Meeting or exceeding the current Oyu Tolgoi LLC closure vision and objectives for 
the project. 

 Meeting or exceeding other regulatory requirements and standards, including 
Mongolian Regulatory requirements, IFC Guidelines and the EU Mine Waste 
Directive (ref. 29). 

The following project facilities were considered in the evaluation: 

 Open pit mine 

 Tailings storage facility 

 Waste rock dump (NAF – non acid-forming) 

 Waste rock dump (PAF – potentially acid-forming) 

 Waste rock dump (SOM – Segregated Oxide Material) 
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 Demolition waste and equipment – includes all facilities, buildings and associated 
equipment, site wide (within the property perimeter), including but not limited to 
crushing, stockpiling, materials handling, milling, local power distribution grid (within 
the property), boiler plants, concentrators, waste management center (domestic and 
industrial waste, non-mining), landfill. 

 Undai River diversion 

A number of project facilities were identified as having very limited or no significantly 
different alternatives for closure that would be both technically feasible and socially 
acceptable. Therefore several project facilities were not included in the option analyses, 
but are still an integral part of the closure plan. 

The closure options developed and considered for each project facility were evaluated 
based on criteria that were seen as most important to the Project’s successful 
implementation for all stakeholders, for both short-term and long-term conditions.  

A total of 19 evaluation criteria were classified into five categories, all required for all 
candidate options. The categories included: a) effectiveness of the closure method; b) 
implementation of the method; c) acceptability, d) risk, and e) economics. 

The Options Analysis report in Appendix I includes a detailed description of the 
evaluation method and the ranking methodology. 

A total of 24 closure options (scenarios) were evaluated for the seven project facilities 
noted above and ranked according to the established methodology. 

The preferred closure options selected for each project facility described in detail in the 
report (Appendix I) should be revised every time an external review of the Closure plan is 
undertaken. 

9.2 Risk Assessment 

A risk analysis of the selected OT Project closure options was carried out in November 
2011, using Rio Tinto’s approach outlined within the Rio Tinto Risk Policy and Standard. 
The purpose of this risk analysis was to identify and evaluate the consequences of 
threats and opportunities associated with risks impacting the closure plan and associated 
activities, taking any existing controls into consideration.  The outputs from this risk 
analysis were used in the development of closure objectives (the closure strategy).  

Economic and non-economic consequences were considered, where non-economic 
consequences include impacts to personal health and safety, community trust, 
stakeholder relationships, cultural heritage, environment, compliance, and reputation. 
The risk evaluation scheme, including the risk matrix and the risk management response 
framework, used during the risk analysis is presented in Appendix J. 

The OT Project closure risk analysis and corresponding risk register are provided in 
Appendix K. In summary, a total of 57 threats and three opportunities were evaluated. 
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The majority of threats (37) were classified as Class I and Class II.  The remaining 20 
threats were classified as Class III. The Class III threats are associated with the PAF 
waste dumps, the TSF, the Undai River diversion, Human Resources and Communities, 
the subsidence zone, and the open pit; these are further discussed in Section 17.0.   

The OT Project closure risk register (Appendix K) should be reviewed and updated when 
there are changes to closure options, operation or project changes, additional 
information becoming available, regulatory changes to requirements, or changes to 
stakeholder views.  
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10.0 REHABILITATION MEASURES FOR PERMANENT CLOSURE 

10.1 Closure Plan Objectives 

The following over-arching principles and overall site-specific closure objectives were 
considered in the preparation of the closure plan and selection of the preferred closure 
option for each project facility: 

 Minimize short and long-term public safety and health hazards, for both the public at 
large, and specifically for the members of the local communities. 

 Ensure long -term compliance with any site-specific water quality objectives, as 
outlined in relevant documents, to meet regulatory requirements. 

 Ensure long term physical and chemical stability of the site and remaining facilities. 

 Ensure acceptance of closure methods by the local communities. 

 Maximize progressive rehabilitation at the site. 

 Minimize post-closure maintenance in the long term. 

 Optimize technically-feasible and socially-acceptable closure options to minimize 
closure costs. 

10.2 Summary of Physical Rehabilitation Measures 

General objective assumptions applicable to all physical areas at the OT Project site, 
unless specifically noted otherwise, were the following: 

 Progressive rehabilitation will be undertaken where possible during operations.  

 Regulatory obligations will require the decommissioning and demolition of all surface 
facilities that are not donated and accepted for use by others. 

 Building materials, mine products, and mine operations will be selected and operated 
with closure in mind.  Examples of this assumption are building materials that are 
hazardous to dispose will not be used or will be minimized (e.g. asbestos), or 
chemicals used during mine development or operation will be selected to minimize 
potential for future impact. 

 Demolition debris will be disposed on site and in accordance with regulatory 
obligations.  Hazardous materials will be minimized by design, but will be disposed of 
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separately off site if required and in accordance with regulatory obligations. 

 The value of salvageable materials like structural steel, salvageable equipment, and 
salvageable buildings will balance the cost of its salvage, decommissioning, and/or 
demolition.  Closure costs do not include any net positive financial salvage benefit. 

 The open pit will act as a permanent sink for directed surface waters and seepage 
into the surrounding zone of capture. 

 Subsidence area will be a net receiver of incident rainfall and groundwater, with a 
very slow recharge into the underground workings.  It is possible that flow-through 
conditions will be re-established in the long-term depending on the final elevation of 
water table rebound relative to the base of the open pit; this potential will be 
evaluated throughout operations.  

The proposed mine closure and rehabilitation measures, and the land reclamation 
techniques proposed for implementation in this Closure Plan are considered industry-
wide best practice at the time this document was prepared. Over the next few decades, 
advancements in science and engineering will result in new and/or updated technologies 
in the field of mine closure and reclamation. Such new developments will be taking place 
while this document will be reviewed and updated; at that time, opportunities for 
enhancement and optimization of various engineering solutions will be available and will 
be taken into account to improve the overall closure plan. 

General definitions applicable to all physical areas, unless specifically noted otherwise, 
are as follows: 

 Decommission: The preparation of a described facility for demolition. 

All equipment and buildings will be emptied of materials, de-energized, and 
decontaminated.  Fluids, nuclear devices and other contaminants will be removed and 
disposed of in an approved manner.  Washings from the decontamination process will be 
collected and disposed of in the TSF.   

Salvage and Recycle: identification, preparation and removal of equipment in a 
described facility for sale or beneficial post-closure use by others.   

An inventory of potentially salvageable equipment will be prepared based on the salvage 
and recycle market conditions at the time decommissioning is implemented.  Equipment 
with salvage value will be removed and sold.  Recyclable materials will be identified for 
stockpiling during demolition.  Structural steel and other recyclable metals will be cut into 
appropriate lengths for transportation and stockpiled for removal to a metal recycling 
facility. Because current closure cost estimating guidelines do not permit the reduction of 
closure costs through consideration of salvage value, the cost estimate in Section 16.0 
assumes that there is no salvage and that all equipment and recyclable material are 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  172472  

 Issue Date:  April 2014 Page 98 
 

disposed of in the open pit. 

Demolition: physical dismantling, removal and disposal of a described facility.   

The structure will be dismantled with steel set aside for recycle as described above.  
Concrete will be broken into a size suitable for transportation and disposal.  Exposed re-
bar will be cut off and recycled.  Surface slabs will be broken up and removed.  Concrete 
foundations will be broken and removed to an elevation 1m below final site grade, 
concrete below 1 m will be left in place.  Sumps or similar voids or openings in concrete 
to be left in place will be backfilled with inert waste rock or other suitable material. 

Landfill: In the context of closure implementation, there are two meanings for landfill.  

The first is placement in the open pit and covering with waste rock, which applies to 
demolition debris and surface mobile equipment.  The second meaning applies to 
underground stationary and mobile equipment, which will remain underground following 
removal of contaminants. 

Remediation and Reclamation: assessment and correction or improvement of 
impacted environmental conditions to acceptable standards; the return of disturbed areas 
to acceptable final conditions.  

Areas of potential soil and surface water contamination will be sampled.  Based on the 
sample analysis, contaminated soil will be removed and incinerated (hydrocarbons) or 
disposed of in the TSF, as appropriate.  Contaminated waters from the TSF, the waste 
rock dumps, and various other leachate collection systems will be redirected to the open 
pit, which will act as an evaporation pond. Surface areas will be re-contoured for stability 
and graded to promote drainage in accordance with the final site grading plan.  Disturbed 
areas will be covered with topsoil/growth media and vegetated to minimise erosion and 
dust generation. Road surfaces not required for long-term post-closure maintenance will 
have culverts and other drainage restrictions removed, be scarified and vegetated. 

Revegetation: revegetation test plots will be initiated during mine operation and 
progressive rehabilitation stages to support post-closure plans. The test plots will be 
used to evaluate re-contouring, erosion control, optimizing seed bed preparation, seed 
mixtures, growth media, surface roughening, and soil amendments to encourage natural 
secondary succession.  

In concert with meeting the requirements of the Mongolian Law on Land, Oyu Tolgoi LLC 
has committed to turning a minimum of 10 per cent of the mine lease area into a green 
zone, and has initiated the planting of native perennial plants outside of current 
construction areas. 

A major objective of the re-vegetation program will be to create a stable landscape that 
encourages natural colonization, encroachment, and regeneration of endemic plant 
species. Input from local communities, local knowledge of native plant species, and 
educational/research centres will be key in trying to develop a self-sustaining vegetation 
cover. Re-vegetation will be undertaken progressively whenever possible during 
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operations and during closure implementation.  It must be acknowledged that pre-mining 
conditions at the site showed limited or no vegetation present, and expectations will have 
to be set to realistic levels given the climatic conditions at the site. Some factors which 
may challenge the success of these programs include: short summers, limited 
precipitation, cold winters, limited availability of nutrient-rich soils, high evaporation rates, 
and general absence of endemic plant seeds in sufficient quantities. 

Post-Closure Monitoring:  observation, testing, data collection, accounting, or reporting 
as required by regulatory obligations. 

Post-Closure Maintenance:  periodic correction, repair, or improvement of reclaimed 
areas or periodic or continuous operation of systems as required by regulatory 
obligations. 

Table 10-1 summarizes the closure approach to the physical rehabilitation measures 
proposed for implementation at the OT Project site: 
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Table 10-1: Summary of Physical Rehabilitation Measures 
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U/G U/G surface infrastructure and shafts X X X X X  X X 

U/G U/G workings and equipment X X  

U/G Subsidence Area  X X 

Open Pit Open Pit  X X 

Open Pit 
Open pit support and mobile 
equipment 

X X X X 
 

 
  

Surface 
Structures 

Surface land area 
    

X X X X 

Materials Handling Structures X X X X X  

Processing Structures X X X X  

General - 
Buildings 

Surface land area 
    

X X X X 

General Surface Structures X X X X  

Sewage Treatment Plants X X X X X  

Coal Fired Boiler Plant X X X X X  

Waste Management Center X X X X X  

Waste incinerator/boiler X X X X X  

Waste water treatment plant X X X X X  

Leachate evaporation lagoons X X X X X  

Fuel storage facility X X X X X  

Diesel Power Station X X X X X  

General 
Site access roads  
(required post-closure)     

X  
 

X 

Site access roads (not required) X  X 

Power lines X X X X  

Surface utilities X X X X  

Underground utilities X  

Perimeter fence X X  X 

Borrow areas/ quarries X  X X 

Gunii Hooloi borefield X X X X X  X 

Gunii Hooloi pipeline X X  X 

Emergency storage lagoons X X X X X  X 

Waste 
Dumps 

West NAF waste dump 
    

X X X X 

Waste 
Dumps 

South PAF waste dump 
    

X X X X 

Waste 
Dumps 

SOM dump 
    

X X X X 
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Waste 
Dumps 

TSF 
 

X 
  

X X X X 

Infrastructur
e 

Undai River Diversion 
    

X  X X 

10.3 Underground Mine 

Generally, closure measures for the underground mine will include decommissioning 
(removal of explosives, fuel, lubricants, batteries and any other hazardous materials from 
the mine workings), demolition of surface structures, disposal of demolition debris in the 
open pit, construction of concrete caps on all mine openings, signage and construction of 
a safety berm around the subsidence area.  Mobile mine equipment will remain 
underground on closure after removal of all fuels and lubricants. It is expected that after 
the de-watering pumps have been decommissioned, the water table will rebound slowly. 

10.3.1 Surface Infrastructure and Headframes 

Ore will be transported to the mill for processing.  Waste will be stockpiled, away from 
any underground mine openings, for grading or relocated to the tailings area depending 
on its geochemical characteristics.  

Surface structures and equipment will be decommissioned, demolished, and sufficiently 
reduced in size for transportation and disposed of in the open pit.  At Shafts 3, 4 and 5 
plus Number 1 Ventilation Raise, where there are no shaft sets, concrete rubble and 
other small, dense non-hazardous material may be disposed of into the shaft or raise. 

Mine openings will be protected with engineered concrete caps, including stainless steel 
vents and appropriate signage. 

10.3.2 Underground Workings and Equipment 

Explosives will be removed from day storage sites and magazines.  Explosives will be 
brought to surface and disposed of in an approved manner.  Fuel, oil, lubricants and 
other potential chemical contaminants will be collected, brought to surface and disposed 
of in an approved manner. Stationary equipment (crushers, chutes, rock breakers, etc.) 
will have fluids removed, be de-energized and left in a state of zero energy.  Fluids, 
batteries, fire extinguishers and other potential chemical contaminants will be drained or 
removed from mobile equipment, brought to surface and disposed of in an approved 
manner. Mobile equipment will be set in a state of zero energy and will remain 
underground. 

10.3.3 Subsidence Area 

A safety berm will be constructed to restrict access to the subsidence zone.  The berm 
will be constructed of coarse NAF waste rock set back 100 m from the predicted ultimate 
subsidence limit. The berm will be a minimum of 5 m in height with side slopes of 
1.5H:1V and a 5 m wide crest for vehicular access and inspection. One safety berm will 
encompass both the subsidence area and the open pit. Monitoring of the subsidence 
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area will also be conducted, as described in Section 14.0. 

10.4 Open Pit 

It is expected that after the de-watering pumps have been decommissioned, the open pit 
will act as a permanent local groundwater sink for seepage associated with both the TSF 
and the waste dumps located within the permanent zone of capture, as well as a 
collection/evaporation pond for potentially acidic pit wall runoff and diverted toe seepage 
from the TSF and PAF waste dumps, if applicable. Surface runoff which meets discharge 
water quality criteria will not be diverted into the open pit. A large permanent pit lake is 
not expected to form in the pit void upon closure due to the arid climate, high evaporation 
rates, and the low predicted groundwater inflow rates.  However, it is anticipated that a 
shallow ephemeral pond will be periodically present on the pit floor. 

10.4.1 Use of Open Pit for Demolition Debris and Mobile Equipment Disposal 

At closure, salvage and recycle options for the demolition debris and mobile equipment 
will be evaluated.  For the purposes of closure costing, it is assumed that these items will 
be disposed of. While a relatively small portion of the demolition debris may be deposited 
in the open shafts and ventilation raise, the vast majority of the demolition debris and 
remaining surface mobile equipment will be disposed of in the open pit.  Since the height 
to which debris can be stacked is limited and haulage trucks will not be able to drive 
across the placed debris, the debris will be placed in layers conforming to bench heights.  
Preliminary estimates indicate that between 2 million m3 and 3 million m3 of debris, plus 
the mobile equipment, will be deposited in the pit requiring the use of the bottom four 
benches.  Demolition debris and mobile equipment not required during the closure 
process will be hauled to the bottom of the pit and placed at the toe of the bench 
opposite of the ramp entry point.  Dozers and excavators will pile the debris to form a fill 
lift of debris up to the next bench.  Dumping and placement operations will retreat to the 
ramp access point and up the ramp to the target lift elevation.  For trafficability, waste 
rock access roads will be constructed over each layer of debris from the ramp to debris 
placement areas.   

When all debris has been placed, the remaining mobile equipment will be placed in the 
pit and covered with waste rock.  As each piece of mobile equipment is placed in its final 
position, fluids, batteries and other contaminants will be removed prior to burial.  Large 
equipment will be partially dismantled to reduce height and minimize void spaces under 
the waste rock cover.  It is anticipated that burial of the final pieces of mobile equipment 
will require the use of contracted haulage equipment which will be removed from the site 
upon completion of the fill placement. 

The final surface of the waste rock cover will be a minimum 4 m thick, which accounts for 
differential settling and is expected to prevent the re-exposure of buried debris over time. 
The final surface will be graded to gently slope to the center of the pit, providing an 
elevation difference between the pit walls and the center depression of about 2 to 3 m.  
The depression will allow collection of surface water into a central evaporation pond. 
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10.4.2 Slope Stability 

Once waste placement into the open pit has been completed, access to the bottom of the 
pit will not be required for any post-closure activities except for relatively infrequent short-
term water quality sampling during the initial 10-year post closure monitoring period, if it 
is deemed safe to do so. It is acknowledged that in the long-term (hundreds of years 
order of magnitude), pit slopes may become unstable for various reasons (weathering, 
degradation, freeze/thaw, lack of active maintenance, and dewatering) and localized 
slope failures may take place. The safety berm surrounding the open pit (and the 
subsidence area) will be placed well outside the predicted long-term failure limit of the 
slopes in order to restrict access to the pit. The open pit will also be monitored, similar to 
and at the same time as the subsidence area. 

10.4.3 Pit Access and Benches 

A safety berm will be constructed to inhibit access to the open pit.  The berm will be 
constructed of coarse NAF waste rock placed outside the predicted long-term failure 
zone. For closure planning purposes a setback of 100 m from the pit crest has been 
assumed, The berm will be a minimum of 5 m in height with side slopes of 1.5H:1V.  The 
berm will connect with the subsidence zone berm to form one continuous berm 
surrounding the pit and subsidence zone. 

Boulders, a gate, and signage will be placed across the access ramp to further inhibit 
access into the pit. The final haul truck ramp out of the pit will be, however, left in place 
to allow egress should any people or animals enter the pit. 

10.5 Surface Structures - Materials Handling System 

The materials handling system includes the primary Crusher, the overland conveyor, the 
coarse ore storage building, the pebble crushing building and the mill feed and conveyor 
galleries. 

Stockpiles will be removed with ore fed into the crusher. The materials handling system 
will be emptied of all material by moving the material forward in the system for 
processing in the concentrator.  Waste rock will be stockpiled for grading or relocated to 
the TSF depending on its geochemical characteristics. Surface structures will be 
decommissioned and demolished and the site remediated and reclaimed. 

10.6 Surface Structures – Processing Facilities  

All remaining ore present within the concentrator area will be processed or transported to 
a PAF waste rock dump. The mill processing facilities will be emptied and cleaned 
beginning with the feed area such that all material and decontamination washings are 
moved forward in the process to ensure recovery of concentrate as the cleaning and 
decontamination procedure progresses.  Following completion of the cleaning, 
decontamination and processing, surplus milling reagents will be unloaded and disposed 
of in an approved manner.  Reagent vessels and buildings will be decontaminated. 
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The surface structures will be decommissioned and demolished and the site remediated 
and reclaimed. 

10.7 General - Buildings and Surface Infrastructure 

10.7.1 Buildings 

This section includes all surface buildings not specifically mentioned in other sections. 
Buildings will be decommissioned and demolished and the site remediated and 
reclaimed. 

Some buildings will require special assessment, decontamination and closure.  These 
buildings include the Waste Incinerator, Sewage Treatment Plants, Water Storage and 
Treatment Plant, Coal Fired Boiler Plant, Waste Management Center Leachate 
Evaporation Ponds, and Diesel Power Station.  Soil and pond sediment contamination is 
anticipated to be a concern in these facilities. Diligence will be required in identifying and 
quantifying the volume of material to be incinerated or relocated to the TSF.   

In particular, the storage cells at the Waste Management Center will be covered with an 
engineered cover (e.g. store and release cover) and graded to promote drainage away 
from the cells in accordance with the existing permits and operating plans.   

Any water contained within holding ponds or leachate collection cells will be pumped to 
the open pit. Sediment within ponds or leachate collection cells will be excavated and 
disposed in an appropriate location (e.g., TSF or open pit). The pond liner, if present will 
be removed, cut as required, and disposed of in the open pit. Berms around holding 
ponds will be breeched and contoured to match final site grades.  

The Waste Management Center leachate drainage system will be plugged and a 
monitoring/pump-out location for leachate will be installed. The leachate level will then be 
monitored as part of post-closure monitoring with the leachate drawn-out and transported 
to the open pit on an as required basis. Active leachate management will continue until 
either 1) leachate flows become minimal; and/or 2) leachate water quality improves so 
that potential contaminant loading to groundwater would become insignificant. 

10.7.2 Site Access Roads 

Site roads within the perimeter required for long-term care and maintenance or for 
monitoring purposes will be identified and left in place.  All other roads will be levelled, 
scarified and vegetated (as much as practically possible).  Culverts and other drainage 
restrictions will be removed. 

10.7.3 Power Lines 

An assessment of power supply requirements will be conducted and a schedule 
prepared for the decommissioning of power lines and substations as they are no longer 
required.  As each substation and power line is to be decommissioned, power will be 
turned off and the connection to any potential source terminated.  Power lines will be 
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removed, coiled or wound onto spools and transported to the open pit for disposal.  
Recycling opportunities will be evaluated at the time of closure.  Poles will be removed 
and disposed of in the open pit.  Substation structures, buildings and foundations will be 
decommissioned in the same manner as other surface structures with debris deposited 
in the open pit. 

10.7.4 Surface, Overhead and Underground Utilities 

Surface and overhead utilities will be de-energized, disconnected and removed for 
recycle or disposal in the open pit.  Underground utilities will be de-energized, drained, 
cut off and capped 1m below final grade. 

10.7.5 Perimeter Fence 

The perimeter fence will be removed and placed in the open pit. 

10.7.6 Borrow Areas and Quarries 

Quarries and borrow areas within or outside the site perimeter remaining at the time of 
closure, will have side slopes flattened for long-term stability, access restricted and 
disturbed areas vegetated. 

10.7.7 Gunii Hooloi Water Supply 

The borehole supply wells will be grouted to their full depth.  Well casings will be cut off 
and capped 1 m below final grade.  Surface structures will be decommissioned, 
demolished and the debris placed in the open pit. The pipeline will be left buried in place, 
drained, with end sections cut 1 m below ground surface and plugged. 

The 70 km access road and power line will be decommissioned in the same manner as 
site power lines. 

The two raw water lagoons will be drained and the liners removed, and disposed of in the 
open pit.  The pond berm will be levelled to conform to final site grading.  Associated 
infrastructure and utilities will be decommissioned and demolished and the site 
remediated and reclaimed. 

After closure, it is anticipated that water levels in the deep Cretaceous aquifer will slowly 
recover. However, because of the very low recharge rates, full recovery will take 
hundreds of years.  

10.8 Mine Waste Management 

10.8.1 Waste Rock Dumps 

Rehabilitation of the waste rock dumps is driven by the following key aspects: 

 Long-term stability: stability of the waste rock dumps is planned to be enhanced by 
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selectively re-grading the side slopes to obtain shallower and more stable slopes; 
this will be achieved to a certain extent at the expense of increasing (slightly) the 
footprint of the dumps. In addition, lifts could each be levelled and shaved-off along 
the slopes. 

 Drainage water quality: due to the arid climate, prevention of post-closure ARD 
from the waste rock dump will be accomplished through proactive and selective 
waste rock management during active mining and construction of the dump, along 
with minimizing water infiltration.  Selective waste rock disposal would allow PAF 
material to be encapsulated with NAF waste rock. In addition, a “store and release” 
cover would be placed over the flat surfaces of the PAF waste dumps to reduce 
infiltration, minimize dust emissions and support a vegetative cover. 

 Dust control: dust will be one of the major concerns for long term reclamation and 
site rehabilitation. Dust control in the long term will be best achieved by placing 
coarse rock (armour) and/or well graded material, as required, on surfaces of the 
dumps. This would also help minimize erosion along the dump face. 

The current concepts include selection and use of a well graded, suitable waste rock 
material with some increased fines content to form a “store-and-release” cover, which is 
also wind resistant.  Finer particles will help store some of the moisture in the cover after 
precipitation events, therefore allowing it to be removed by evapo-transpiration. In 
addition to the waste rock, other sources of suitable soils may be required to be identified 
to build a successful “store-and-release” cover. Depending on the texture of the run of 
mine NAF waste, it may be necessary to crush the rock into a suitable state for use as a 
cover.  

Final recontoured dump and stockpile slopes will not exceed 22 degrees (2.5H:1V) 
overall and no slope segments will exceed 26 degrees (2H:1V).  If concave slopes are 
constructed they may vary from 18 degrees (3H:1V) or less at the base, through a 
maximum of 2H:1V near the top and with an overall slope of 2.5H:1V or less.   

Any waste rock dump containing PAF rock at or near surface will need to be 
encapsulated with NAF waste rock. Flat PAF surfaces should have a cover composed of 
at least 1.5 meters of NAF material and 15 cm of topsoil/growth media.  PAF slopes will 
have a NAF cover that is at least 10 meters thick (measured perpendicular to slope) and 
15 cm of topsoil placement.  All surfaces will be seeded and/or planted with native plants 
after topsoil/growth media placement.   Note that these requirements should be 
considered preliminary placeholder cover designs.  They may be modified based upon 
the results of field trials. 

Trials shall be implemented to test conceptual cover designs during operations.  The 
cover can be constructed of NAF waste rock or other NAF geologic materials excavated 
for the purpose.  However to support plant growth, to act as an efficient store and release 
cover and to be resistant to erosion, the cover material should ideally be a well graded 
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silty sandy gravel or similar.  

Waste rock dumps that only contain NAF material, will require an additional 15 cm of 
topsoil/growth media before being seeded and/or planted with native plants.   

The toe of final, recontoured dump slopes will be armoured with NAF riprap of greater 
than 0.5 m diameter if the slope extends into the one in 1,000 year Undai River flood 
plain. 

Once the NAF covers are installed and revegetated, it is anticipated that runoff water 
quality will improve to a level that would allow it to be discharged to the environment 
without additional management.  Negligible post-closure toe seepage is anticipated from 
the waste rock dumps because of the extremely arid climate. Perimeter toe drains will be 
levelled in a post-closure condition, and will be blended with the near-by ground surface 
topography. 

10.8.2 Tailings Storage Facility 

The following action items are proposed to be completed for a successful closure of the 
tailings impoundment: 

 Removal of pipes and other inactive infrastructure. 

 Recontouring and grading of the TSF surface is anticipated prior to placement of the 
final cover to promote runoff and positive drainage. Much of this grading will be 
accomplished in the final phases of tailings deposition. Embankment slopes will 
require final shaping and contouring for long-term stability in a post-closure condition. 

 If final tailings surfaces are composed of PAF tailings, a 1.5 m thick NAF waste rock 
cover with 15 cm of topsoil / growth media will need to be applied to the interior 
surface.  The cover material specifications are the same as those described for the 
PAF waste rock dumps.  This cover is designed to prevent wind erosion, support 
native vegetation, preserve runoff water quality and minimize infiltration into the 
underlying tailings. 

 If final tailings surfaces are composed of NAF tailings then a 0.5 m thick well graded 
NAF cover with 15 cm of topsoil / growth media will need to be applied.  The primary 
purpose of this cover is to prevent wind erosion. 

 Embankment surfaces with underlying PAF waste rock will need to be capped with a 
10 m thick NAF waste rock cover and 15 cm of topsoil/growth media.  Note if the final 
10 m of the outer embankment is constructed with NAF waste rock, only 15 cm of 
topsoil/growth media needs to be applied for closure.   It is expected that a 
permanent NAF cover for the outer embankments will be constructed sequentially 
throughout the TSF operation.  Cover designs will be refined based upon the results 
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of field trials and materials balances. 

 Based on the success of the research and test plots undertaken, all covers will be 
seeded or planted with native species. 

 Diversion ditches will be maintained throughout operations and will need to be 
maintained for closure to divert surface water from the upstream catchment. 
However, the catchment area upslope of the TSF is expected to change due to the 
presence of the pit and the subsidence zone, as well as the additional TSF cells 3-5.  
Erosion control features may need to be engineered to maintain the ditches into 
closure. 

 Several closure spillways will be installed on the outer slopes of the embankment at 
select locations to convey runoff from the TSF interior surface without causing 
erosion.  The spillway channels will be armoured with NAF riprap, where surface 
water runoff will evaporate in the toe collection ditch or be re-directed into the open 
pit. 

 It is expected to take many decades after closure for tailings drain-down and 
seepage to cease.  Throughout this drain-down period, the seepage will be captured 
in the toe collection ditch where water will evaporate or be re-directed into the open 
pit. The toe collection ditch will likely need maintenance over the post-closure 
monitoring period. 

 After the covers have been installed and revegetated, it is anticipated that runoff 
water quality will be acceptable for discharge to the environment.  After seepage 
water stops reporting to the toe collection ditch and ponds, the ditch will be breached 
and other water management infrastructure can be removed. 

 The potential for vertical seepage through the base of the TSF will be further 
evaluated during operations and monitored for post-closure; appropriate measures 
shall be implemented (e.g. pump back wells) in the event that poor quality seepage is 
found to be migrating downstream with the potential to impact groundwater or 
surface water. 

10.8.3 Cover Material Requirements 

For closure purposes, it is estimated that approximately 41.7 million cubic meters of NAF 
waste rock is required to construct the final closure covers over the various waste rock 
dumps, the TSF, and the waste management repository in the open pit area. This 
compares well with the available NAF material obtained during mining operations and 
available at closure time. 

In addition, a total of approximately 6 million cubic meters of topsoil/growth media would 
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be required for the various covers and revegetation efforts at the OT Project site. 

A breakdown of required volumes of NAF and topsoil material is presented in Table 10-2. 

 

Table 10-2: Requirements for NAF Waste Rock and Topsoil for Cover Construction 
at Closure 

FACILITY 
NAF VOLUME REQUIRED 

(cubic meters) 

WASTE ROCK DUMPS 

West (NAF) Dump n/a 

South (PAF) Dump 10,208,528 

SOM (PAF) Dump 1,367,757 

SUB-TOTAL WASTE ROCK DUMPS 11,576,285 

TSF COVER 29,775,000 

OPEN PIT NAF REQUIREMENTS 334,848 

TOTAL NAF (rounded) 41,687,000 

TOPSOIL / GROWTH MEDIUM 

Waste Rock dumps 1,449,065 

TSF 2,977,500 

Other disturbed areas (mine yard, etc) 
- based on 1,000 ha 1,500,000 

TOTAL TOPSOIL (rounded) 5,927,000 

 

10.9 Undai River Diversion 

The Undai River diversion is a man-made structure built purposely to divert the waters 
away from being channelled into the open pit area. The preferred closure option for the 
surface water diversion structure is to extend the West NAF waste rock dump in a north 
direction, past the existing Undai River channel. The waste rock dump extension would 
act as reinforcement (or a buttress) to the diversion dam, minimizing potential for 
breaching or overtopping of the original dam, and reducing associated risks which 
include the capture of the river channel by the open pit or panel cave subsidence area 
(resulting in subsurface flow being permanently cut-off from the downstream portion of 
the river channel). A portion of the existing drainage channel east of the diversion dam 
should be excavated and replaced with Cretaceous clay. 

The artificially created animal watering point will be monitored throughout the mine life to 
ensure that it is stable and self-sustaining. The current design, which includes a four 
kilometer long buried pipe, may pose a risk of failure in the long term.  Consideration 
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should be made to re-design the re-created ‘spring’ by moving it closer to the diversion 
structure to minimize risk of failure and long-term maintenance.  

The final configuration is a passive gravity driven feature that requires no specific closure 
reconstruction. 

10.10 Socio-Economic Assistance at Closure 

The Oyu Tolgoi LCC community and socio-economic initiatives implemented as the 
project transitions from operations to closure and post closure will adhere to all 
applicable regulatory requirements of the Government of Mongolia as well as industry 
best practices as outlined in IFC performance standards 1 to 4 (ref.24), EBRD 
performance requirements 1 to 4, and 10 (ref.25), and the Rio Tinto Closure Standard 
(Appendix C). 

10.10.1 Timeframe 

The proposed timeframe for implementation of specific community and socio-economic 
assistance during  mine closure will span a period of at least 15 years. It would begin five 
years prior closure, continue through the estimated five years of mine closure and 
reclamation and end five years into the post-closure phase. 

During the five year pre-closure period, detailed community, social and economic 
activities related to mine closure and reclamation would be fully developed for 
implementation during the closure phase. Activities and specific programmes would be 
initiated under the direction of Oyu Tolgoi LLC’s RDSP Department with prior approval 
and input from the internal OT Closure Steering Committee and the external multi-
stakeholder Mine Closure Advisory Committee. 

A community and socio-economic effects monitoring program that is running through the 
entire mine life will be maintained and possibly adjusted for mine closure during the five 
year pre-closure period. The monitoring gathers key community and socio-economic 
indicator data that will be used to track and report on community and socio-economic 
wellbeing and sustainability before, during and after mine closure. 

Subject to review and possible passing over to local authorities post-closure the mine-
related community and socio-economic activities and socio-economic monitoring 
program will come to an end five years after closure. The winding down and termination 
of these community and social support and monitoring activities will be managed by the 
responsible Oyu Tolgoi LLC departments with input from the Oyu Tolgoi LLC Mine 
Closure Steering Committee and the external Mine Closure Advisory Committee. 

10.10.2 Community Assistance 

As indicated in Section 6.10 Oyu Tolgoi LLC has entered into a number of community 
and regional development plans, programs and activities in Khanbogd and other 
neighbouring soums in Omnogovi aimag, with the participation of local communities, 
NGOs and other key stakeholders in the Project Area of Influence.  These programs and 
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activities will be coordinated through the South Gobi Cooperation Agreement currently 
being finalised between Oyu Tolgoi LLC, Khanbogd soum centre and Omnogovi aimag. 
Day to day management is the responsibility of the RDSP department, as it is at present, 
set out in its 5 Year Socio-Economic Management Plan (2009-2014) (ref.26). A number 
of  specific elements are also incorporated in other targeted management plans (i.e. 
Influx Management Plan and Resettlement Action Plan) (ref.4). They are intended to 
address anticipated community, wellbeing, social, economic, cultural heritage and 
environmental effects through the life cycle of the OT Project as described in the 2011 
ESIA and the Investment Agreement.  They include: 

 Regional Development Program; 

 Community Health, Safety, and Security Program (CHSSP); 

 Cultural Heritage Program (CHP);  

 Participatory Environmental Monitoring (PEM) Program, and 

 Herder Livelihood Improvement Program. 

A number of local community working groups and committees have been established to 
help develop and implement these plans, programs and infrastructure initiatives. 

Over the course of the OT Project operation phase, the community and regional 
development plans programs and activities will be fully maintained. At closure they will 
be terminated or modified to match closure conditions and regulatory requirements. At 
present, Oyu Tolgoi LLC is not sure how long it will retain ownership of the 
community/public assets created on behalf of the community, but all will be transferred to 
local authorities by mine closure. Starting five years prior to closure, any plans, programs 
and activities that are managed or co-managed by Oyu Tolgoi LLC will enter a transition 
phase where Oyu Tolgoi LLC, with the aid of an action plan and communications 
program, will transfer full responsibilities for management, operations and maintenance 
regarding to other agreed parties.  The closure implications and transition process 
regarding these initiatives will be outlined in the action plan and stakeholder consultation 
and communications program that are approved by the Oyu Tolgoi LLC Closure Steering 
Committee and the external Mine Closure Advisory Committee. 

An action plan and stakeholder consultation and communications process will be 
developed and implemented to help ensure that the transfer of ownership, roles and 
responsibilities from Oyu Tolgoi LLC to other parties involved in the Regional 
Development Program, CHSSP, CHP and PEM and related initiatives proceed smoothly 
and in a sustainable manner during and beyond the mine closure transition period. 

Key action plan will be developed and communications messages delivered by the 
RDSP department for mine-affected communities and by OT Internal Communications 
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for other external stakeholders and employees regarding mine closure include: 

 Closure of the OT Project will adhere to all regulatory requirements of the 
Government of Mongolia and industry best practices as stated in IFC and EBRD 
performance standards and the Rio Tinto Closure Standard; 

 Mine closure will follow the closure process outlined in the Process and Cooperation 
Agreements; 

 Oyu Tolgoi LLC will link its commitments regarding the mine closure strategy and the 
Closure Plan with the South Gobi Cooperation Agreements to ensure soum and 
aimag governments are fully informed and aligned; 

 Oyu Tolgoi LLC will assess the status of all agreements and partnerships with 
external stakeholders and implement an action plan designed to fully execute the 
transfer of Oyu Tolgoi LLC responsibilities for management, operation and 
administration related to community and regional initiatives to national and aimag 
governments, local communities, NGOs and civil society organizations starting 
during pre-closure and continuing thru the closure phase and for five years of post-
closure; 

 Oyu Tolgoi LLC will maintain staffed offices in Khanbogd, Dalanzadgad and 
Ulaanbaatar during this 15 year transition period; 

 Oyu Tolgoi LLC will establish and execute career transition and employee mitigation 
programs to ease the impact of mine closure on its employees. Elements of the 
programs may include employee notification and counseling, a retrenchment plan 
and a strategy for retention of key staff during closure and for other Rio Tinto 
operations.  The notification to employees and payment of entitlements will be 
compliant with the Labour Law of Mongolia and Rio Tinto policy (see Section 8.1.3 
for more details); 

 Oyu Tolgoi LLC will ensure the mine license area including pits, waste rock dumps, 
underground shafts, processing facilities, other on-site infrastructure and Gunii 
Hooloi borefield and Undai River diversion dam and channel are secured and safe 
and pose no threat or risk to local communities and area residents before, during and 
after mine closure and reclamation. 

The consultation and communications methods used to convey information about the 
mine closure transition period and process is described in Section 8.1.  External 
stakeholder consultation and communications will be undertaken in a coordinated 
fashion by the RDSP department, External Affairs and Media and Communications.  
Internal stakeholder communications will be delivered by Human Resources and Training 
and Procurement Departments, with the help of Oyu Tolgoi LLC’s Internal 
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Communications. 

10.10.3 Economic Transition Assistance 

Oyu Tolgoi LLC economic assistance programs being implemented throughout the mine 
operations phase include: the Local Supplier Development Program that is managed by 
the Oyu Tolgoi LLC Procurement Department; and the Local Business and Economic 
Development Program (LBED) managed by the RDSP Department. A brief description of 
these programs is provided in Section 6.10. 

As is the case with community assistance programs, the OT departments responsible for 
execution of the economic diversification assistance during operations will be responsible 
for preparation and execution of an action plan and associated consultation and 
communications program for the mine closure transition period. Some communication 
messages will mirror those delivered for the community and social initiatives while others 
will be specifically tailored to the individual economic programs and affected 
stakeholders. The consultation and communications for mine closure will utilize methods 
and tools that have successfully been used in communications with these stakeholders 
throughout the mine operations phase. 

For the Local Supplier Development Program, existing supply chain businesses will be 
notified by the Procurement Department of the upcoming mine closure process, 
schedule, activities and supply requirements, using the normal communication methods, 
starting five years prior to mine closure.  If and when new suppliers or products are 
needed during the closure phase, existing suppliers would be notified of the closure 
supply requirements and gaps identified.  Where gaps are identified, existing suppliers 
would be given the opportunity to expand their scope of services to Oyu Tolgoi LLC or 
new suppliers would be identified or developed to fill the void under the “Mongolia First” 
initiative. 

The LBED program focuses on economic diversification in the OT Project Area of 
Influence, support for non-mine related economic opportunities and establishment of 
sustainable livelihoods and economic wellbeing. The program targets small and medium 
sized enterprises (SMEs) including herder enterprises. The continued operation and 
maintenance of this program through the 15 year mine closure transition period will be 
very important to local businesses, communities and residents in the OT Project Area. 
The social and economic viability and sustainability of this area will be severely tested 
when the mine closes and the LBED program will represent an important opportunity for 
businesses directly and indirectly affected by the mine closure.  

10.10.4 Local and Regional Opportunities at Closure 

There are potential opportunities for local communities and herder groups to participate 
in progressive rehabilitation and closure related activities that would generate economic 
benefits and capacity development for those involved.  Local and regional opportunities 
could include training in environmental monitoring for local herder families or high school 
students in Khanbogd soum, or partnerships or agreements between Oyu Tolgoi LLC 
and local schools, local communities or local herder groups. Possible rehabilitation and 
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reclamation opportunities for stakeholder groups to participate include: 

 Management of vegetation test plots in the OT Project mine license area; 

 Monitoring water quantity and quality of herder wells located near the mine license 
area; 

 Monitoring and maintenance of drainage ditches; 

 Monitoring air quality and dust deposition on lands adjacent to the mine license area; 

 Monitoring of fauna on lands adjacent to the mine license area; 

 Training local residents in field monitoring techniques including gathering samples, 
documentation and reporting; 

 Safety and security patrols and monitoring at the mine site to prevent people and 
livestock from entering secured and potentially dangerous mine license area 
locations; 

 Landfill reclamation, contouring and re-vegetation.12 

Some of the rehabilitation measures described here could be integrated with or linked to 
existing RDSP activities including Participatory Environmental Monitoring (PEM) 
involving herder well monitoring and sustainable pastureland management and 
rehabilitation program (i.e. water well and drainage channel monitoring, monitoring air 
quality and dust deposition, management and seed harvest at vegetation test plots). 

10.10.5 Employee Relations 

Oyu Tolgoi LCC will employ up to 3500 people during operations. The approach to 
employee relations at closure will be to ensure employees are treated fairly, in 
accordance with corporate values and that business and legal obligations are satisfied. 

The release of workers throughout closure will be conducted in accordance with the 
Labour Law of Mongolia and will be based upon the principles of non-discrimination and 
consultation as per Rio Tinto policy, IFC Performance Standard 2 (PS2): Labour and 
Working Conditions, EBRD’s Performance Requirement 2 (PR2): Labour and Working 
Conditions, and industry best practice. 

                                                  
12 Closure and reclamation of the main mine disturbance areas including pits, waste rock dumps, tailing disposal 
facilities, concentration and infrastructure sites would be handled by the existing OT Project operations and 
closure staff and contractors. 
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Other key documents that will guide employee relations at closure include: 

 Rio Tinto Closure Standard 

 Rio Tinto Equal Employment Opportunity Policy 

 Oyu Tolgoi Concise Policy and Procedure Handbook 

 The Way We Work (Rio Tinto’s global code of business conduct) 

Oyu Tolgoi LLC's Human Resources (HR) and Training Department is responsible for 
employee relations and closure activities that impact its employees and contractors. As 
noted in Section 8.1.2, Oyu Tolgoi LLC is establishing a Closure Steering Committee 
comprised of representatives from key departments including Communities and Social 
Performance, Environment, Operations, Mine Planning, Commercial, and HR and 
Training. This committee will be ultimately responsible for the closure vision, the closure 
strategy and will be the ‘owner’ of this Closure Plan. The committee will also assume the 
primary responsibility for guiding the development of a the closure process aimed at 
promoting sustainability and integrating mine closure planning with long term national 
and local development plans. 

As per the Rio Tinto Closure Standard, this Closure Plan will be reviewed and updated 
every five years during operations and will involve input from key stakeholders. In the 
case of employee relations, key stakeholders are identified as follows: 

 Employees 

 Leaders 

 Employee representatives (i.e., trade unions) 

 Oyu Tolgoi LLC contractors 

 HR and Training Department 

 Closure Steering Committee 

 Local and national governments 

 Government agencies (e.g., Labour Exchange Office(s), Technical and Vocational 
Education and Training system [TVET]) 
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 Lenders (for period of repayment of loans) 

This section of the report outlines employee relations at closure as they pertain to worker 
retention, retrenchment, and employee transition supports. 

Employee Retention 

To minimise the potential for employees departing Oyu Tolgoi LLC prematurely as 
closure approaches, the HR and Training Department will be responsible for leading a 
strategic planning exercise to identify key skills and positions that are required to support 
essential operational activities through to the end of mine life. This exercise will be 
completed as part of the department’s HR Plan and will be conducted a minimum of five 
years prior to projected closure. Senior mine management will work closely with the HR 
and Training Department to provide input into the plan development. One output of this 
exercise will be the development of a key staff retention program. Oyu Tolgoi LLC will 
review current international best practice standards for employee and contractor 
retention and will develop appropriate retention strategies, taking into account local 
cultural values, the overall economic environment and other business related factors at 
the time. 

Retrenchment of Workers 

Retrenchment activities will be guided by a comprehensive retrenchment plan, which is 
currently in development. This plan will guide the management of all Oyu Tolgoi LLC 
retrenchment activities and will include a section specific to mine closure. The Plan will 
be prepared for consultation with workers, their representatives, and other identified 
stakeholders and will include the following sections: 

 The reasons why job losses are necessary 

 The anticipated timescale of retrenchment activities 

 Who will be consulted and how 

 How employees will be selected 

 How alternative jobs will be sought within Oyu Tolgoi LLC or the Rio Tinto group of 
companies 

 How severance pay will be calculated 

 What measures are in place to assist those losing their jobs to seek new work / 
retrain 
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 How broader community impact issues are to be addressed 

A communications strategy will also be included in the plan and will outline a clear 
consultation process to ensure that employees, their representatives and other key 
stakeholders are engaged accordingly. Maintaining a safe and healthy work environment 
will be paramount during mine closure, and keeping employees, their representatives 
and other key stakeholders informed and engaged in the retrenchment planning and 
process will be an integral part of maintaining safety and a cooperative labour relations 
climate. 

The CEO of Oyu Tolgoi LLC is responsible for authorizing retrenchments due to 
operational requirements, as in the case of unplanned or progressive closure. The 
following strategies will be used to guide retrenchment activities: 

 Oyu Tolgoi LLC will develop a plan to guide the release of workers based on 
operational requirements through closure. 

 Oyu Tolgoi LLC will work with workers’ representatives (i.e., trade unions) to ensure 
that employees are made aware of, and fully understand, the company’s business 
needs and performance in the event that retrenchment is being considered. 

 Alternatives to retrenchment including redeployment, re-training, utilisation of leave, 
or other viable options, will be considered carefully before any final decisions are 
made. Alternatives proposed during preliminary consultations with employees, 
management, trade unions, and other stakeholders will also be considered. 

 Oyu Tolgoi LLC will ensure that all employee entitlements to notice and severance 
payment are met and employees are treated fairly, equitably and with dignity during 
the process. 

 Any retrenchment process and employee entitlements will be executed in line with all 
relevant Mongolian laws. 

 Employees subject to retrenchment will have access to the Oyu Tolgoi LLC 
grievance process as outlined in the company’s HR policy manual and the right to 
appeal the decision in accordance with the Labour Law of Mongolia (1999), Article 
128. 

All worker terminations will be performed strictly according to Mongolian Labour Law and 
PS2/PR2. Oyu Tolgoi LLC has developed procedures to guide retrenchment of 
employees should this process be required and these will include the following minimum 
procedures to ensure appropriate termination practices: 

 At the time of hiring, the period of employment assignment and the conditions for 
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hiring and termination will be clearly explained to the new recruits and recorded in 
individual employment contracts. 

 During regular meetings held with worker representatives, personnel management 
will share information on the OT Project’s schedule and potential forthcoming layoffs 
(if applicable). 

 Oyu Tolgoi LCC assumes responsibility for returning workers to the place from where 
they were recruited or to their domicile (the place of hire will be specified and 
transport service or cost of transportation will be covered). 

Retrenchment activities at closure will adhere to the following requirements and will apply 
to both Oyu Tolgoi LLC employees and contractors working at the OT Project site: 

 Requirements of the Mongolian Labour Law (1999) shall be applied, including: 

o One month notice of retrenchment to employees and 45 days to trade unions 
where such exist; 

o Consultation with trade unions or workers’ representatives (where there are no 
trade unions) on amounts of severance pay; 

o Severance pay, as per Oyu Tolgoi LLC policy effective at the time of 
retrenchment. 

 EBRD/IFC requirements and good industry practice shall be applied, including 
applying transparent selection criteria for those to be dismissed. Criteria will be 
based on length of service, skills assessment, disciplinary record, performance 
record, and absence record. 

In the case of a large-scale Collective Redundancy at closure– where either 25% or 
more of the workforce or over 500 workers are to be dismissed – where Oyu Tolgoi LLC 
is still subject to loan repayment terms, Oyu Tolgoi LLC shall provide lenders with an 
advance copy of the retrenchment plan prepared by Oyu Tolgoi LLC or the relevant 
Contractor or Sub-Contractor. 

Employee Transition 

In an effort to minimize the potential negative impact of mine closure on employees, the 
HR and Training Department will work closely with other related businesses inside and 
outside Mongolia as appropriate as well as government and private recruitment and 
training agencies to develop career transition and mitigation programs. 

To maximize effectiveness of employee transition programs, it will be necessary to have 
highly detailed program plans in place a minimum of five years in advance of projected 
closure. Oyu Tolgoi LLC will ensure that transition programs are available to all workers 
released through a staged process throughout the closure process.  Programs will 
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commence eight weeks prior to retrenchment and will run for a reasonable time period. 
This time period will be determined based on a number of factors including economic 
climate, labour market demands, and employee needs as well as consultation with key 
stakeholders identified in this section.  Program plans will include evaluation 
criteria/indicators, allowing the HR and Training Department to monitor the effectiveness 
of the programs and to make modifications to them to best suit the needs of the 
employee population. Oyu Tolgoi LLC’s employee assistance program (EAP) will be 
available during closure to assist employees and their families through the transition 
period. 

Training and Capacity Development 

A key role of the HR and Training Department is to ensure that employees are trained to 
international best practice standards throughout mine operations. This will ensure that 
staff and contractors are equipped with relevant skills and techniques that are readily 
applicable to other mining operations within Mongolia and overseas. 

In support of Rio Tinto’s commitment to sustainable social legacy planning (ref.27) Oyu 
Tolgoi LLC has earmarked funds as part of the closure cost estimate for education and 
training programs and supporting the transition of retrenched workers, and will be funded 
for a reasonable period to be determined, as described above. Program development will 
be informed by extensive internal and external consultation activities with key 
stakeholders and will be developed to a high degree of detail within five years of the 
commencement of planned closure. A comprehensive labour market study will be 
undertaken to ensure a clear understanding of the labour market constraints and 
opportunities prior to finalizing training plans. As plans and programs are developed, they 
will be revisited regularly to ensure that they are designed to align with labour market 
requirements and stakeholder aspirations. 

Career Transition Assistance and Financial Planning 

Oyu Tolgoi LCC recognizes the importance of career and financial planning and in 
accordance with international best practice standards in retrenchment, employee 
transition assistance programs will be developed to aid in minimizing anticipated social 
and economic effects of mine closure on the employees, their families, and impacted 
communities. These programs may include: 

 Financial planning services and tax advice regarding severance payments to 
employees; 

 Assistance in locating employment within other Rio Tinto business units or 
companies; 

 Career management assistance, which could include: 

o Career counseling; 
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o Job search assistance; 

o Interview skills development; 

o Career training and retraining. 
 
The development of a program to support the delivery of these types of services will be 
developed in close consultation with employees. 

Depending on the potential impact of closure activities at the time of projected closure, 
career transition and planning services and/or training and development opportunities 
may be extended to the families of retrenched workers and/or other community 
members.  
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11.0 SCHEDULE OF CLOSURE WORKS 

The schedule for closure of the Oyu Tolgoi mine and the rehabilitation of the mine sites 
and impacted areas is divided into four major rehabilitation activities. A chart showing the 
preliminary schedule for mine closure is presented in Figure 11-1. The schedule is based 
on the following scenario. 

 The mine continues to operate until 2055 

 Concentrator ceases to operate also in 2055 

 Tailings facility (consisting of five cells) is full in 2055  

Based on the above-noted assumptions, the following schedule was developed for 
closure activities: 

 Progressive reclamation will start as soon as practicable, but will be dependent on 
the progressive construction of the waste rock dumps and will be done in a manner 
that does not jeopardise opportunities to extend the mine life; 

 Pre-closure period: detailed engineering and design for closure (decommissioning 
study) starts approximately five years prior to closure, in 2050. HR plans are being 
built and detailed frameworks are put in place for various socio-economic activities 
and community consultations; 

 Closure implementation period: actual closure implementation work starts in 2055 
and is ongoing for five years until 2060; this is a period characterized by intense 
construction, decommissioning, demolition, and reclamation work and any 
progressive reclamation completed to this date would help shorten this period. 
Ongoing monitoring takes place at the site; 

 Post-closure monitoring: post-closure monitoring starts for a period of 10 years, from 
2060 to 2070; this is a critical period for monitoring the physical and chemical stability 
of the site, as well as monitoring the effectiveness of  socio-economic and community 
related activities; 

 Long-term monitoring: post-closure monitoring is completed in 2070 and long term 
surveillance and inspection commences for a period of 40 years; this is a period 
through which the degree of monitoring and maintenance will diminish considerably 
as the site stabilizes and monitoring results demonstrate that closure objectives have 
been achieved. A review of the monitoring requirements will be completed at the end 
of this time period; 

 If monitoring data show stable or improving conditions and no additional monitoring is 
deemed required after the year 2110, it is assumed that the long-term surveillance 
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and inspection activities will be terminated.  It must be emphasized that this is a 
hypothetical scenario at this point in time. It was developed for the purpose of 
outlining how this Closure Plan could proceed under current plans and 
circumstances. This Closure Plan is a living document at an Order of Magnitude 
study level, and its schedule is expected to be updated numerous times over the next 
few decades. 

Figure 11-1 presents the timeline and milestone dates for the various stages of the 
closure planning and implementation strategy.  
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Figure 11-1: Project Timeline and Closure Implementation Strategy 

 

Project Phases and Milestones Timeframe / Year 20
13

20
20

20
50

20
55

20
60

20
70

21
10

Project Operations (life of mine) - 42 years 2013 to 2055

Concentrator Conversion 2020

Progressive Reclamation (intermittent) 2013 to 2055

Pre-Clousre Phase (Detailed Engineering, Procurement) 2050 to 2055

Oyu Tolgoi Mine and Concentrator Cease Operations 2055

Closure Implementation Phase - 5 years 2055 to 2060

Post-Closure Monitoring Phase - 10 years 2060 to 2070

Long Term Monitoring Phase - 40 years 2070 to 2110

Monitoring data review / relinquishment of the site 2110

= Mine operation

= Closure activity
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12.0 MEASURES FOR UNEXPECTED TEMPORARY CLOSURE 

12.1 General Framework for Unexpected Temporary Closure 

Circumstances may arise requiring a shutdown of operations for an extended period of 
time, but with the assumption that operations would resume at some point in the future.  
Potential causes of a long-term shutdown requiring a temporary closure of the OT 
Project could include a major global economic downturn, considerable drop in commodity 
prices, political upheaval, or a similar condition. 

To address the potential risks to Oyu Tolgoi LLC and threats to external and internal 
stakeholders in the OT Project Area of Influence under such a scenario, a community 
and stakeholder communication and action plan and mine site rehabilitation measures 
shall be prepared and implemented. 

Because operations are assumed to resume at a later stage, the measures implemented 
would be temporary and less drastic than those implemented for permanent closure.  
Measures would be taken to protect public safety and the environment, and to minimize 
deterioration of facilities and equipment during the idle period. 

An operations plan will be prepared for the site based on the reason for suspension of 
operations and the anticipated duration.  The plan will address issues such as: 

 Security; 

 Environmental compliance and monitoring; 

 Power requirements and generation; 

 Inspection and maintenance; 

 Building use and heating requirements; 

 Water supply and treatment;  

 Underground mine dewatering and ventilation; and 

 Other issues as may be relevant. 

General and, in some cases, specific closure measures will be implemented for site 
facilities and infrastructure, as described below. The degree to which these measures will 
be implemented will depend on the expected duration of the temporary closure.  



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  168385 / VE52018A.500  

 Issue Date:  June 2012 Page 125 
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12.2 Underground Mine 

Surface Infrastructure and Headframes 
 
Materials handling systems will be emptied of all material.  Ore will be transported to the 
mill for processing.  Waste rock will be stockpiled for grading or relocated to the 
appropriate waste dump depending on its geochemical characteristics.  Access to 
surface structures will be secured with locks.  Surface and overhead utilities not required 
for inspection and maintenance requirements will be de-energized. Access to mine 
openings will be prevented by locking doors on headframes and fan houses. 

Underground Workings and Equipment 
 
Explosives will be removed from day storage sites and magazines.  Explosives will be 
brought to surface and disposed of in an approved manner.  Fuel, oil, lubricants and 
other potential chemical contaminants will be collected, brought to surface and disposed 
of in an approved manner.  Stationary equipment (crushers, chutes, rock breakers, etc.) 
will have fluids removed, be de-energized and left in a state of zero energy.  Fluids, 
batteries, fire extinguishers and other potential chemical contaminants will be drained or 
removed from mobile equipment, brought to surface and disposed of in an approved 
manner.  Mobile equipment will be driven to the highest sublevel, parked, serviced for 
long-term storage, set in a state of zero energy and will remain underground.  
Underground pumps will remain functioning, discharging through a temporary line to the 
open pit.  Minimum ventilation fans and at least one service hoist will be left in operation 
for maintenance and inspection. 

Subsidence Area 
 
The OT Project area will maintain a perimeter fence and security measures will remain in 
place. The subsidence area will therefore require only warning signage as per the 
operations. Ground monitoring (satellite system) shall continue for the subsidence area. 

12.3 Open Pit 

Open Pit Equipment 
 
Crushers, materials handling systems and other equipment will be removed from the pit 
and stored in a surface facility.  Equipment will be serviced for long-term storage and set 
in a state of zero energy.  Fluids, batteries, fire extinguishers and other potential 
chemical contaminants will be drained or removed.   

Pit Access and Benches 
 
A gate will be constructed to restrict access via the ramp into the open pit. Ground 
monitoring (satellite technology) shall continue for the pit area and pit slopes. 
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Open Pit as an Evaporation Pond 
 
The open pit will receive redirected waters from across the site (both from surface and 
underground dewatering measures) during a temporary closure situation. The open pit 
will act as an evaporation pond. 

12.4 Surface Buildings and Infrastructure 

Materials Handling and Processing Facilities 
Ore in inventory will be processed.  All conveyors, crushers, processing equipment and 
reagent tanks will be emptied, cleaned and preserved for storage.  Equipment will be 
placed in a state of zero energy. Contaminants will be removed and disposed of in an 
approved manner. 

Buildings 
All buildings, with the exception of those required for security and maintenance, will have 
water lines emptied, potential contaminants removed and disposed of in an approved 
manner, and left secured with solid gates and locks.   

Some buildings will require special assessment with regards to environmental 
compliance and monitoring, and maintenance. These buildings include the Waste 
Incinerator, Sewage Treatment Plants, Water Storage and Treatment Plant, Coal Fired 
Boiler Plant, Waste Management Center Leachate Evaporation Ponds, and Diesel Power 
Station. Coal stockpiles will be evaluated for either being removed from the site or 
managed on site. Pond sediment contamination and sludge at these facilities may 
require management through the incinerator or relocation to the TSF.   

Other Facilities 
In particular, the storage cells at the Waste Management Center will be covered with an 
engineered cover and graded to promote drainage away from the cells in accordance 
with the existing permits and operating plans.   

Any water contained within holding ponds or leachate collection cells will be pumped to 
the open pit. Sediment within ponds or leachate collection cells will be excavated and 
disposed in an appropriate location (e.g., TSF or open pit depending on geochemical 
characteristics).  

Ponds and Lagoons 
Ponds and lagoons will be emptied and liners covered with aggregate to prevent 
deterioration. 

Roads 
Roads will be left in place. 

Powerlines 
Powerlines not required for inspection and maintenance purposes will be de-energized. 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  168385 / VE52018A.500  

 Issue Date:  June 2012 Page 128 
 

Pipelines 
Pipelines not required for maintenance will be drained and blown clear. 

Perimeter Fence 
The perimeter fence will remain in place. 

Borrow Areas and Quarries 
Quarries and borrow areas within or outside the site perimeter will have side slopes 
flattened for long-term stability and access restricted. 

Gunii Hooloi 
The borehole supply wells will be left in place.  Well casings will be capped and locked.  
Surface structures will be winterized and locked.  The pipeline to the raw water lagoons 
will be drained and blown clear. 

The 70 km access road and power line will remain in place.  The power line will be de-
energized.   

12.5 Waste Rock Dumps 

It is expected that the outer surfaces of waste dumps will comprise NAF material. The flat 
surfaces of the waste rock dumps will be leveled and covered with a thin layer of well 
graded NAF waste rock (approximately 0.5 m thick) to control and minimize dust 
generation, if applicable. 

No recontouring of the slopes will be completed at this stage, and no topsoil/growth 
media will be placed on the waste rock dumps.   

Structural monitoring (satellite, local instrumentation for waste dump stability, toe 
collection ditch visual site inspections, seepage, and dust monitoring will continue. 

12.6 Tailings Storage Facility 

Tailings pipelines will be emptied. A barge will be maintained on the TSF at a prescribed 
location for occasional pumping of surface water to the open pit. Electrical and 
mechanical equipment (power lines, pumps, etc) will be de-energized and disconnected 
from the source, except those necessary to run the barge pump. 

The flat surfaces of the TSF cells will be covered by a thin layer of  well-graded NAF 
waste rock (approximately 0.5 m thick) to control and minimizing dust generation. 
Surface runoff will be redirected to the open pit through temporary spillway and 
conveyance system.  

Structural monitoring (satellite, local embankment and foundation instrumentation, TSF 
diversion ditch and toe collection ditch), visual site inspections, seepage, and dust 
monitoring will continue. 
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12.7 Undai River Diversion 

Limited intervention is required for the diversion channel and dam. The area will be made 
secure by removing any equipment, stabilizing the general area, and making sure 
appropriate rock armoring is in place for the toe of waste rock dumps within the 1:1000 
year flood plain of the diversion channel. The diversion dam stability is reinforced by the 
presence of the adjacent west NAF waste dump. The diversion channel and dam will be 
inspected regularly. 

The performance of the replacement ‘spring’ as well as the subsurface diversion pipeline, 
will be monitored regularly and maintained as required. 

12.8 Monitoring Requirements 

Monitoring requirements for temporary closure will be very similar to those proposed for 
implementation during the 10-year post-closure monitoring program, as described in 
Section 14.0. This would include both physical monitoring (for stability and structural 
integrity of structures and various infrastructures), chemical monitoring (water quality 
around the site, dust control monitoring, environmental impacts, Gunii Hooloi borefiled 
water levels, spring monitoring and maintenance), as well as monitoring of community 
and socio-economic programs in place or to be implemented. Data will continue to be 
stored, compiled and interpreted on a regular basis. 

Security inspections and surveillance will continue on a regular basis for the entire OT 
Project Area. 

12.9 Community and Stakeholder Consultation and Communications Plan 

Development of community and external/internal stakeholder consultation and 
communications plan will be a key component for management and potential reduction of 
adverse effects of an unexpected temporary closure, and will be designed for rapid 
implementation by Oyu Tolgoi LLC. The communications plan will target local 
communities, all levels of government, other national stakeholders, mine employees, 
suppliers and contractors. 

The consultation and engagement methods used to convey information about the 
temporary closure, their anticipated effects and implications for external and internal 
stakeholders should be similar to those used for permanent mine closure, as described 
in Section 8.1.1 and 8.1.2, but the consultation/communication schedule, including the 
transition period for implementation of the action plan will be much shorter than the 
planned closure transition schedule. 

External stakeholder consultation and communications will be undertaken in a 
coordinated, fast tracked fashion by RDSP, External Affairs, Media and Communications 
and Procurement Departments.  Internal stakeholder consultation and communications 
be delivered by Human Resources and Training and Procurement Departments. All 
external and internal stakeholder communications and consultation regarding a 
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temporary mine closure will be under the overall direction and guidance of the OT 
Closure Steering Committee. 

Key messages, developed by Oyu Tolgoi LLC’s Media and Communications for external 
stakeholders and Human Resources and Training for internal stakeholders will mirror 
those identified is Section 10.10.2. However, the action plan will be greatly reduced in 
scope, and transition period to complete investments and transfer Oyu Tolgoi LLC 
responsibilities, ownership, management, and administration regarding community and 
regional infrastructure and services to local communities, aimag and national 
governments, NGOs and civil society will be expedited, as much as practically possible. 

12.10 Local Socio-economic Assistance 

Oyu Tolgoi LLC has several socio-economic assistance programs that could be affected 
by unexpected temporary closure, if it occurred prior to a natural exit from these 
programs. These include: the Local Supplier Development Program being managed and 
implemented by OT Procurement Department; and the RDSP LBED and Herder 
Livelihood Improvement Programs.  A brief description of these programs is provided in 
Section 6.10. 

Oyu Tolgoi LLC Procurement and RDSP Departments would deliver the same key 
messages to the affected stakeholders as described earlier for community and 
stakeholder consultations. They would use existing communication tools to deliver these 
messages including notification at OT offices, paid media announcements, Oyu Tolgoi 
LLC website, meetings with key government officials, herder groups and businesses 
enrolled in the education and training programs. 

The assistance programs were designed and initiated prior to and during the construction 
phase and some are intended to continue through the operations phase of the OT 
Project.  However, in the event of unexpected temporary closure, a rapid appraisal of 
each of these programs would be undertaken by the responsible Oyu Tolgoi LLC 
department, an action plan for communications with affected stakeholders and an exit 
strategy for these programs would be implemented over several months. 

Continuation of most of the programs, for one year after or beyond mine shutdown will be 
necessary to enable businesses and individuals enrolled in local supplier development 
and the local business and economic development programs to complete these 
programs.  Oyu Tolgoi LLC would need to fulfill its obligations to prevent or reduce 
damage to its corporate reputation and ensure smooth closure support from government. 

12.11 Local and Regional Opportunities during Temporary Closure 

Opportunities exist related to progressive rehabilitation and monitoring measures that 
could potentially be undertaken by local and regional stakeholders as part of Oyu Tolgoi 
LLC’s social license for operating. 

Some of the progressive rehabilitation measures, as described in Section 10.10.4, could 
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be integrated with existing RDSP programs including Participatory Environmental 
Monitoring (PEM) and progressive rehabilitation program (i.e. water well and drainage 
channel monitoring, monitoring air quality and dust deposition, management and seed 
harvest at vegetation test plots). 

12.12 Internal Consultations and Employee Relations 

In the event of an unexpected temporary closure, as with planned closure, all employees 
and contractors will be treated fairly in accordance with Oyu Tolgoi LLC’s values. 
Business and legal obligations will be satisfied and potential adverse affects will be 
managed. Employee relations efforts will satisfy the Labour Law of Mongolia and Rio 
Tinto policy and standards, and will follow the best practice principles as outlined in IFC 
Performance Standard 2: Labour and Working Conditions (PS2) and EBRD’s 
Performance Requirement 2: Labour and Working Conditions (PR2) as well as industry 
best practices. 

Should an unexpected mine shutdown and temporary closure become necessary, the 
mitigation plans and programs described in Section 10.10.5 would apply. The timeframe 
for implementation and program duration would depend on the cause of the unexpected 
event, and the nature of associated risk(s) to Oyu Tolgoi LLC, its workforce, local 
communities and Project area residents, i.e., health, safety, security and environment. 

12.12.1 Workforce Retrenchment 

Oyu Tolgoi LLC will follow the Retrenchment Plan as outlined in Section 10.10.5 in the 
event of an unexpected temporary closure. Documents to support workforce 
retrenchment activities include: 

 Retrenchment Plan 

 Guidance for Employees Separating from Employer 

 Retrenchment Authorization Form 

 Retirement Application Form 

As noted previously in Section 10.10.5, alternatives to retrenchment including 
redeployment, re-training, utilization of leave, or other viable options, will be considered 
carefully before any final decisions are made. Alternatives proposed during preliminary 
consultations with employees, management, trade unions, and other stakeholders will 
also be considered. An unplanned temporary closure could result in an indefinite mine 
shutdown (e.g., 2 years or more, up to several decades, potentially). Under such 
circumstances, Oyu Tolgoi LLC will make reasonable efforts to retain its workforce to 
ensure readiness for return to full operations. 
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12.12.2 Employee Transition 

In an effort to minimize the potential negative impact of a temporary closure on 
employees, the HR and Training Department will work closely with the Government of 
Mongolia, other Mongolian businesses, government and private recruitment and training 
agencies and key stakeholders to develop career transition and mitigation programs. The 
HR and Training Department will also work with other business operations to identify 
opportunities to redeploy people to other business units. These plans and programs will 
mirror those which will be developed as part of the permanent closure plan.  

As with permanent closure, Oyu Tolgoi LLC will offer its employees support in 
transitioning from employment with Oyu Tolgoi LLC, as described in Section 10.10.5. 
Unlike a planned closure scenario, plans and programs may not be developed to the 
same degree of detail and readiness for implementation should an unexpected mine 
shutdown and temporary closure occur. It is important to recognize that this may lead to 
delays in implementation as plans and programs are finalized. The duration of programs 
will depend upon factors including economic climate, individual employee needs, and 
labour market demands. Oyu Tolgoi LLC’s employee assistance program (EAP) will also 
be available throughout closure to assist employees and their families through the 
transition period. 
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13.0 PROGRESSIVE RECLAMATION 

13.1 Purpose and Objectives 

The proposed OT Project progressive rehabilitation measures, as part of this Closure 
Plan adhere to all regulatory requirements of the Government of Mongolia and industry 
best practices as stated in IFC and EBRD performance standards and Rio Tinto Closure 
Standard (Appendix C) as they relate to progressive rehabilitation, mine closure and 
reclamation and described earlier in Section 10.0. 

Progressive reclamation will be performed on any areas of the mine site where it is 
deemed practical to do so and with consideration to the preservation of mine expansion 
options.  Disturbed areas that are no longer used in the active operation will be reclaimed 
and the surface stabilized concurrently with ongoing mining operations, as practicable.  
Surface stabilization may include re-grading and placement of well-graded waste rock to 
prevent dust generation and surface erosion during the mine operating life. 

Topsoil removed during mine construction and operations will be stored at a designated 
location on the mine lease and contoured and re-vegetated with a plant cover to prevent 
erosion caused by wind and heavy precipitation (rain or snowmelt). 

Progressive reclamation and re-vegetation at the mine site will pose a challenge due to 
limitations associated with short summers, low precipitation, cold winters, and other biotic 
and abiotic influences that are not always readily identifiable or controllable. Other 
contributing factors are the limited availability of soil, a less-than-comprehensive 
understanding of indigenous plant phenology and associated serial succession 
processes, and the general absence of endemic plant seeds or other propagates in 
sufficient quantities for use in large-scale planting or seeding. 

There are no known examples of successful and well-documented re-vegetation 
programs in this region that can provide direction, especially for large-scale disturbances. 
As a result, Oyu Tolgoi LLC will initiate revegetation test plots during mine operation and 
progressive rehabilitation stages to support post-closure plans and to evaluate the 
application and suitability of various reclamation techniques on the different ecological 
land classes. This evaluation will cover the physical aspects of re-vegetation such as re-
contouring, erosion control techniques, seedbed preparation, surface roughening, and 
use of soil amendments to encourage or promote natural secondary succession.  Test 
plots will also be used to assess various seed mixtures and their application on different 
growth media.  The feasibility and practicality of collecting seeds from local species will 
be evaluated. Areas on the lease that have already been restored by Oyu Tolgoi LLC are 
currently being monitored to assess their success.  

A similar initiative called the Sustainable Pastureland Management Program is being 
designed by The Mongolian Society for Range Management and implemented by Oyu 
Tolgoi LLC and 14 Khanbogd soum Pasture User Groups (PUGs) to address the loss of 
pastureland base in Khanbogd soum as a result of the Project.  A key part of the 
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program for the PUGs is Pasture rehabilitation and re-vegetation.  As a result, there is 
great potential for synergy and integration of efforts and findings regarding the test plots 
and the PUG rehabilitation and re-vegetation programs. 

13.2 Underground Mine 

Because the underground facilities will be required for the life of the operations, 
opportunities for progressive rehabilitation will be limited.  During the course of 
operations, equipment will become unserviceable or redundant and will likely be stored in 
a scrap yard.  On occasion, scrap could be collected and recycled. 

If, under the operations plan, a shaft is no longer required, some or all of the facility could 
be decommissioned before final closure.  The decommissioning procedures described in 
Section 10.3 could then be implemented for the portion of the facility no longer required 
for ongoing operations. 

Consideration could also be given to construction of portions of the safety berm around 
the subsidence area in locations not interfering with ongoing or potential future 
operations. 

13.3 Open Pit Mine  

Similarly to the underground operations, opportunities for progressive rehabilitation of the 
open pit will be limited.  In addition to recycle or salvage of redundant equipment, fallen 
rock could be removed from benches on the pit walls as access and opportunity permit.  
Consideration could also be given to construction of portions of the safety berm in 
locations not interfering with ongoing or potential future operations. 

13.4 Concentrator, Buildings and Surface Infrastructure 

Over the life of the operation, surface facilities, buildings and other infrastructure may 
become redundant.  Decommissioning and demolition measures described in Section 
100 could be implemented for these structures before final closure. 

13.5 Waste Management Centre 

The waste disposal grounds will be progressively maintained during operations.  Daily 
waste rock cover will be placed over the waste. The waste disposal grounds have a life 
of up to 30 years, after which the cell will be closed and a second phase initiated if 
necessary. 

 Upon completion of filling, the landfill will be capped.  The cover system at this facility 
would include a robust design including a daily / intermediate fill cover, followed by 
either a low permeability layer or a NAF layer constructed of selected materials, and 
topsoil / growth media (exact design to be completed at later stages, prior to 
commencement of the operations). This cover would promote positive drainage, 
minimize runoff erosion, and help establish a vegetative cover. 
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If the on-site landfill is constructed in cells, it will be possible to reclaim (cap, recontour 
and re-vegetate) one or more cells at the landfill during the operating life of the mine. 

13.6 Gunii Hooloi Borefield and Pipeline 

There is limited progressive rehabilitation to be conducted at this facility. 

13.7 Water Storage Ponds and Lagoons 

There are a number of ponds and lagoons on site.  Most will be active to mine closure 
and therefore not amenable to progressive reclamation.  There may be some on site that 
could be progressively reclaimed. 

13.8 Mine Waste Management 

13.8.1 Waste Rock Dumps 

Waste rock dumps are currently planned to be progressively reclaimed, as practicable, 
over the mine operating life. The waste rock dumps will be constructed with set-back 
berms so that the slopes could be laid down to final stable slope configurations during 
the mine operating life. It is expected that a suitable thickness of NAF material will be 
placed on the exterior of the PAF dump during operations. Topsoil/growth media 
placement and revegetation, where possible, will be undertaken progressively. 

13.8.2 Tailings Storage Facility 

The first two cells of the TSF are designed to accommodate tailings from the first 15 
years of mine operations. Subsequent tailings generated will be stored in three additional 
TSF cells constructed adjacent to Cells 1 and 2.  Consequently Cells 1 and 2 will be 
allowed to desiccate over time. An option may be to progressively construct a NAF cover 
over PAF tailings surfaces, taking into account the potential to re-use those cells for 
tailings deposition in the future. In the meanwhile, to mitigate environmental impacts due 
to inactive and dry tailings surfaces, interim reclamation measures may include the 
placement of 0.5 m NAF cover to protect against wind erosion and maintain surface 
water runoff quality.  

13.9 Undai River Diversion 

The Undai River diversion dam and channel is not expected to be progressively 
reclaimed. However, monitoring and maintenance will be carried out throughout the life 
of the project. 

13.10 Opportunities during Progressive Reclamation 

13.10.1 Community and Socio-Economic Opportunities 

As discussed in Sections 10.10.4 and 12.11, there are potential opportunities for local 
businesses and herder groups to participate in the implementation of progressive 
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rehabilitation measures that could result in economic benefits and capacity development 
for those involved.  Involvement could take the form of high school training initiatives, or 
partnerships or agreements between Oyu Tolgoi LLC and local schools, businesses and 
herder groups to participate in monitoring and progressive rehabilitation at or adjacent to 
the mine lease before during and after mine closure and reclamation. 

Most of these monitoring and rehabilitation measures would be a natural extension to the 
existing Participatory Environmental Monitoring Program (i.e. water well and drainage 
channel monitoring, fauna monitoring, vegetation and pasture monitoring, dust control 
monitoring and management of and seed harvest at vegetation test plots), and the 
Sustainable Pastureland Management and Rehabilitation Program. 

Progressive rehabilitation of areas disturbed during exploration and construction that are 
no longer needed has already taken place with good consultation and involvement of 
local people. These areas include numerous drill sites, disturbed zones at Gunni Hooloi 
water field, many borrow pits associated with road and airport construction, the 
temporary airport, disturbed areas in pylon and pipeline construction corridors, river 
crossings and old exploration tracks and river crossings no longer needed, In this way a 
shared understanding of rehabilitation options (and closure) has been established with 
local people.  
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14.0 POST-CLOSURE MONITORING 

Oyu Tolgoi LLC seeks to minimize the impact of its operations and optimize mine closure 
through careful and appropriate design and planning. During operations, Oyu Tolgoi LLC 
will undertake monitoring using approved methods and accredited facilities in 
accordance with Mongolian law. It will be necessary to monitor the environmental 
performance of the reclamation work for an extended period, before it can be determined 
that the reclamation objectives have been achieved, specifically that the reclaimed site is 
not adversely affecting the surrounding environment or contributing to ongoing 
environmental degradation and that revegetated surfaces are evolving towards healthy, 
self-sustaining vegetative communities. 

The post-closure monitoring will permit procedures and activities to be adjusted and/or 
modified as necessary to ensure optimal environmental protection. OT has committed to 
conduct environmental monitoring and surveillance as well as appropriate maintenance 
for a minimum of ten years after the mine closure is completed.  During this period, 
monitoring for physical and chemical conditions will be performed to ensure that the 
closure meets the objective of sustaining a safe, stable, and non-contaminating 
environment. 

Parameters to be monitored during the closure and post-closure phases of the mine 
include the following: 

 Surface water and groundwater quality; 

 Physical stability of the TSF; 

 Physical stability of the Undai River diversion dam, waste rock dumps, drainage 
ditches, and concrete shaft/raise caps; 

 Isolation of open pit voids, underground mine, and subsidence areas, including 
status of open water and erosion controls; 

 Success of indigenous re-vegetation as required until proven to be self-sustaining; 

 Effectiveness of dust-control measures on waste dumps, the TSF, and other 
previously disturbed areas, with specific attention to potential wind-blown 
contaminant sources; 

 Condition of groundwater monitoring wells, piezometers, survey monuments, and 
other instrumentation; and 
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 The effectiveness of socio-economic assistance programs post-closure. 

Under the Participatory Environmental Monitoring (PEM) program, local people, 
businesses and herder groups will be involved in environmental monitoring.  As of 2012, 
some 26 local herders are measuring water levels in their own wells on a monthly 
schedule using an instrument supplied by Oyu Tolgoi LLC.  In addition, the 8th grade 
students of Khanbogd are also implementing water monitoring of domestic wells and 
surface water locations. These current groundwater monitoring efforts are demonstrating 
the natural fluctuations in herder well water levels prior to initiation of mining and 
monitoring will continue during mine operations, closure, and post-closure. The baseline, 
pre-mining information will be very useful in designing the post-closure monitoring 
system for herder wells and surface water locations. The specifics of the post-closure 
monitoring activities for groundwater and surface water will build upon the data collected 
from the baseline and operational phases of the project.  Local herders have also been 
involved in discussions on landform and use options for construction disturbance areas 
being progressively rehabilitated, in particular the temporary airport, borrow pits that 
have created water storage ponds and some river crossings. This pattern of collaboration 
about final land form/use options for appropriate areas will be maintained through the life 
of the operation. 

14.1 Physical Stability Monitoring 

14.1.1 Open Pit and Subsidence Area 

The open pit and the future subsidence area will cover at closure a large portion of the 
site, extending over several square kilometres. Monitoring of potential movements is 
critical to assess the overall stability and integrity of the site. In order to accurately and 
efficiently identify subtle changes in ground movement over a large surface area, a 
remote monitoring system using InSAR satellite technology (Interferometric Synthetic 
Aperture Radar) is recommended and included in this Closure Plan. Any newly 
developed technologies at the time of closure will also be considered. 

InSAR technology (or similar) is well suited for this application due to the remoteness of 
the site, the relative flat undulating terrain topography and the lack of vegetation at the 
site which would allow for relatively high quality monitoring data. Through InSAR, both 
vertical and lateral ground displacements can be tracked, with a precision of a few 
millimetres in images with 3 m spatial resolution covering, in some cases, up to 30 km x 
50 km spatial extents. This will allow for a single satellite image to be taken of the entire 
mine site. Additional benefits of the InSAR technology can be extended to the TSF, 
waste rock dumps, surrounding grounds, and even vegetation growth and surface 
erosion, as presented in the following sections. 

InSAR (or a similar technology) will also be used to create Digital Terrain Model (DTMs) 
and monitoring data could be referred back to the original DTM set. 

The remote monitoring system will be complemented by the visual inspections carried 
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out as part of the site security visits. 

14.1.2 Mine Site and Disturbed Areas 

Disturbed areas across the site will be monitored both by regular site inspections by site 
security personnel, as well as the InSAR system through remote monitoring. Particular 
attention will be given to ground movements, additional subsidence, and erosion. If 
excessive erosion is observed some areas may need to be recontoured and revegetated. 

14.1.3 Tailings Storage Facility and Waste Rock Dumps 

The physical monitoring of the TSF and waste rock dumps at the site will be completed 
using three different methods: 

 InSAR remote monitoring system of the TSF embankments and waste rock dumps 
(or a similar technology); 

 Visual observations by inspection crews on site to identify unacceptable lateral 
displacement, settlement or erosion, and 

 Ground monitoring instrumentation, such as inclinometers, and piezometers installed 
in the foundation, to monitor ground movements and porewater pressures at 
foundation level during operations, will be maintained until it is determined that they 
are no longer needed to insure stability. Additionally, settlement plates and specific 
survey monuments could also be installed to monitor cover settlements. 

14.1.4 Undai River Diversion 

The Undai River diversion dam will be reinforced by the West NAF waste rock dump that 
will be extended in the north direction. Accordingly, it will receive the same level of 
attention as the waste rock dumps, through InSAR monitoring, visual inspections, and 
ground monitoring instrumentation readings. 

The relocated spring will have been monitored and re-engineered as required during the 
mine life so that a stable spring is developed to replace Bor Ovoo.  It is expected that the 
final configuration will require no specific post-closure maintenance. 

14.1.5 Site Security Features 

The only physical security measures will be the safety berm around the subsidence area 
and the open pit, plus the gate and boulder fence at the entrance to the pit ramp, and 
placement of warning signage along the entire berm at critical or strategic locations.  Site 
security will be provided through regular patrols by on-site staff.  On these patrols, the 
staff will look for signs of access or trespassing and will provide a visible presence to 
potential visitors.  While on patrol, the staff will check the roads, drainage system, 
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condition of the berms, gates, shaft caps, and other physical features subject to 
degradation over time.  Local people will be involved in operational environmental and 
post-mining monitoring and the design of post-closure management: in this way civic 
custodial ownership and local policing will be important complementary elements of post-
closure security. 

14.2 Chemical Stability Monitoring 

Oyu Tolgoi LLC has committed to protecting surface water and groundwater from 
adverse environmental impacts results by designing structures such as waste dumps 
and the TSF to minimize such impacts.  For example, PAF surfaces will be encapsulated 
by NAF waste rock, covered with topsoil/growth media, and revegetated to minimise 
infiltration and production of runoff that has low pH or contains trace metals at 
concentrations that exceed standards. 

The current monitoring program calls for monthly measurement of water levels or 
estimation of flows of wells and springs in the mine licence area, Gunii Hooloi, Galbyn 
Gobi, and infrastructure corridor.  In 2010, 231 boreholes, 94 herder wells, and eight 
springs (333 water points) were sampled. In the mine license area, monitoring wells are 
located near facilities with potential for impacting water quality, such as the waste rock 
dumps and the TSF. Monitoring is also conducted in wells adjacent to herder wells and in 
springs, focused on downstream locations and near the Undai River diversion. Surface 
water in ephemeral watercourses is sampled for chemical analysis when flowing and will 
be monitored in surface structures such as seepage collection ditches or diversion 
ditches, in the mine lease area.  In addition to field-based measurements (pH, 
conductivity, and temperature), and depending on location, water samples will be 
analyzed for major cations and anions, dissolved trace metals, alkalinity or acidity, total 
dissolved solids, and total suspended solids (surface water samples only). Exact 
analytical parameters will vary depending upon the direction of the Water Resources 
Principal Advisor of the specific monitoring programme. Specific dissolved metals will be 
dropped from the analyte list after baseline levels have been established and if they are 
not elevated above the Mongolian General Standard for “Treated Waste Water to be 
Discharged to the Environment” (MNS 4943:2011) or World Health Organization Drinking 
Water Guidelines. 

Oyu Tolgoi LLC has committed to conduct a post-closure monitoring program for a 
minimum of ten years to ensure the chemical stability of landforms remaining after 
closure. Monitoring data collected as part of the baseline study are being used to design 
the post-closure monitoring system of stream gauging locations, groundwater wells and 
piezometers – possibly 43 baseline wells, and rain gauges in the mining licence area and 
other key areas, such as the Gunii Hooloi, Galbyn Gobi, and infrastructure corridor.  
Water samples from surface water and groundwater monitoring locations within the 
mining license area will be collected semi-annually for field and laboratory chemical 
analysis.  If data are stable or improving after five years, samples will be collected 
annually. Field sampling locations will be determined by Oyu Tolgoi LLC based upon 
results of data collected during the baseline and operational phases of the project. 
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Specific elements of each monitoring phase (baseline, operational, closure, and post-
closure) may differ from each other in terms of locations of monitoring stations, 
parameter lists, frequency of sampling, and duration of the programmes. The final 
programme for each monitoring phase will be developed in consultation with the Ministry 
of Nature, Environment, and Tourism (MNET) Data will be continually evaluated to 
identify changes as soon as possible.  Regularly scheduled physical inspections will note 
the presence of seepage from the landfill, TSF, waste rock dumps, and other areas 
and/or the presence of water in the open pit, which may require sampling and chemical 
analysis if safe to do so. 

The following provides a description of the post-closure monitoring at specific facilities. 

14.2.1 Open Pit and Subsidence Area 

Current predictions call for little or no water to be present in the bottom of the open pit. In 
the unlikely event that water collects in the open pit or in nearby subsidence areas as a 
permanent or seasonal water body, samples will be collected for field and laboratory 
analysis on a semi-annual schedule. If data are stable after five years, samples will be 
collected annually; sampling will be conducted as long as safe access into the pit can be 
provided.  Groundwater monitoring wells located down-gradient of the open pit and panel 
cave area will be monitored on the same schedule (semi-annual for 5 years and annually 
thereafter. 

14.2.2 Mine Site and Disturbed Areas 

The mine reclamation process will result in a final landform that does not anticipate 
accumulation of water other than seasonal flows in the Undai River diversion channel 
and diversions near the TSF.  Disturbed lands will be graded to prevent any ponding of 
water, minimize erosion, and minimize impacts to downstream flows to ephemeral 
creeks. Water-diversion structures will be used to reduce runoff on disturbed areas and 
will be designed to manage at least a 100-year 24-hour storm. Erosion and sediment 
control across the general mine site will be managed using re-vegetation and rock 
armouring. 

Surface water quality monitoring of the general mine site will only be conducted for water 
bodies that were monitored during the mine operations phase.  For example, springs 
located downstream of the Mine License Area will continue to be monitored during the 
post-closure period. If surface water runoff from the general mine site area is present in 
retention ponds or directed to the environment, samples will be collected for chemical 
analysis to ensure water quality is suitable. For permanent waterbodies, samples will be 
collected on a semi-annual schedule; if data are stable or improving after five years, 
samples will be collected annually.  

14.2.3 Waste Rock Dumps 

The final landform for the PAF waste rock dumps will include a cover of NAF waste rock, 
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a “store and release” cover, and topsoil/growth media to support revegetation. However, 
it is possible that vegetation may not become established within the ten-year post-
closure monitoring period. Given the 1.5 m thick “store and release” cover, significant 
infiltration is not anticipated, based upon local arid climatic conditions.  Erosion protection 
will be used to minimize dust generation and erosion of the waste dump surfaces by 
using a high gravel and rock content with a fine soil to form a wind-resistant “store and 
release” cover.   

If seepage occurs during the post-closure monitoring period, sampling and chemical 
analysis will be conducted on a semi-annual basis. If data are stable or improving after 
five years, samples will be collected annually. Runoff (and potential seepage) from the 
waste rock dump will be collected in the toe collection ditch where surface water will 
evaporate or be diverted into the open pit. Groundwater monitoring wells located down-
gradient of the waste rock dumps will be monitored on the same schedule (semi-annual 
for 5 years and annually thereafter).  

14.2.4 Tailings Storage Facility 

The planned placement of a NAF waste rock cover over the tailings is intended to create 
a neutral pH material at the surface to minimize potential infiltration and generation of 
acidic leachate that could require long-term management and to minimize wind erosion 
of the underlying fine-grained tailings.  Addition of a vegetative cover will also reduce 
infiltration that could potentially generate acidic leachate. Closure of the TSF cells will 
occur progressively if practicable as discussed in Section 13.0 to minimize potential 
impacts and to promote revegetation as soon as possible. 

A diversion ditch around the TSF will capture surface flows from small upstream 
ephemeral watercourses that drain to the Budaa watercourse, an Undai River tributary, 
to reduce the amount of potentially impacted water. Seepage from the TSF is anticipated 
to continue post-closure and will be contained in the toe collection ditch where surface 
water will evaporate or be diverted into the open pit.  All TSF seepage will be sampled 
and chemically analyzed on a semi-annual basis.  If data are stable or improving after 
five years, samples will be collected once annually. The potential for long-term vertical 
seepage through the base of the TSF will be further evaluated during operations and 
monitored for in the vicinity of the TSF; appropriate measures shall be implemented (e.g. 
pump back wells) in the event that poor quality seepage is found to be migrating 
downstream with the potential to impact groundwater or surface water. Furthermore, 
groundwater monitoring wells located downgradient of the TSF will be monitored on the 
same schedule (semi-annual for 5 years and annually thereafter if data are stable or 
improving). 

14.2.5 Undai River Diversion 

Because diversion of the Undai River, its tributaries, and associated springs represent 
significant project impacts to the environment, these ephemeral surface water features 
will be monitored during the ten-year post-closure period. During periods of flow, surface 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  168385 / VE52018A.500  

 Issue Date:  June 2012 Page 143 
 

water samples (collected both upstream and downstream of the structures) will be 
chemically analyzed. Monitoring of groundwater flow within the river sediments upstream 
and downstream of the diversion will continue during the post-closure monitoring period. 
Monitoring of the downstream springs will also be continued.  

14.2.6 Gunii Hooloi Borefield 

During closure, all production and monitoring wells will be decommissioned by grouting 
the boreholes and cutting off the casing below ground surface. As such, no monitoring of 
the deep aquifers will continue in the post-closure period.  However, monitoring of water 
level measurements in herder wells will be performed semi-annually during the post-
closure monitoring period.  In addition, site surveillance will include observation and 
photography of water flow in springs. 

14.3 Monitoring of Environmental Impacts 

It will be necessary to monitor the environmental performance of the reclamation work for 
an extended period before it can be determined that the reclamation objectives have 
been achieved, specifically that the reclaimed site is not adversely affecting the 
surrounding environment or contributing to ongoing environmental degradation (ref.9).  
The post-closure environmental monitoring and maintenance activity will consist of: 

 Environmental monitoring will continue for a 15-year period following cessation of the 
mining operations, including a five-year closure implementation period, as well as a 
10-year post-closure period, and up to 40 years of long term monitoring following the 
cessation of closure activities, to provide sufficient time and data collection to enable 
a conclusion to be made on the effectiveness of the reclamation activities. This would 
include, among other, measurement of groundwater levels around the open pit and 
subsidence area to identify any changes in radial flow towards the open pit and 
workings, and confirm lack of impact to the Undai River, water level monitoring in the 
tailings impoundment and surrounding groundwater system to monitor drain-down in 
post-closure conditions; and seepage flow monitoring around the TSF toe collection 
ditches.   

 Post-closure environmental monitoring of groundwater and surface water locations is 
described in the previous section on chemical and physical stability monitoring. In 
addition to sampling and chemical analysis of surface water and groundwater 
locations, monitoring will also serve to facilitate an annual physical/geotechnical 
inspection of the site to assess erosion and seepage from the landfill, erosion and 
drainage from the TSF, waste rock dumps, and pit walls; and Undai River diversion 
earthworks and runoff from reclaimed roads and building pads. The frequency of the 
physical inspections will be reduced to every second year from year 6 to year 10 of 
the post-closure period. 

 Minor maintenance activities will also be carried out, such as repairing erosion, 
creating minor drainage pathways, and cleaning any debris from water management 
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structures. 

 An annual environmental effects monitoring program will be conducted at the site 
every year through Year 6, then reduced to every second year through Year 10. 

 A long-term monitoring program will be developed as part of the Biodiversity Action 
Plan that will be in place during operations. This plan will be modified to reflect the 
post closure condition. The program will be developed to determine actual project 
impacts and the effectiveness of mitigation actions and biodiversity offsets.  The 
monitoring plan for operations will be developed prior to the commencement of 
operations and adapted periodically to accommodate the results of monitoring and 
evolving offset programmes. 

 An annual environmental report will be submitted to the regulatory agency or 
agencies. 

14.4 Revegetation Monitoring 

Monitoring of revegetation progress will include, among other: 

 Monitoring of revegetation test plots that will be initiated during mining operations; 

 Monitoring of pristine areas within the mine lease area planted with native perennial 
species during mining operations and the post-closure monitoring period as part the 
initiative to create green zones; and, 

 Monitoring of revegetation of disturbed areas, the waste rock dumps and TSF during 
the post-closure and long-term monitoring periods. 

Progress of revegetation will be monitored during visual site inspections and using 
remote sensing satellite tools, such as InSAR, and will be reported in the environmental 
report prepared annually during the post-closure monitoring period. 

14.5 Expected Maintenance 

The planned closure and reclamation measures are designed to ensure a safe and 
stable decommissioned site where only minimal long-term maintenance is required. The 
plan strives to create a post-closure site condition where: 

 No water treatment is required. 

 Limited mechanical and electrical equipment is left in place in an operational state. 
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 No operational measures are needed on a regular basis to ensure air and water 
quality meets current standards for environmental protection in perpetuity. 

Expected maintenance will include several tasks such as: 

 Updating and maintaining ground monitoring equipment and instrumentation. 

 Clearing erosion control, diversion and drainage ditches (fines accumulations, debris, 
etc). 

 Debris removal from closure spillway area, as necessary. 

 Inspection of site security features. 

 Maintenance at the concrete caps and covers. 

 Undertaking monitoring and sampling, as dictated by the monitoring plan. 

 Professional inspections (geotechnical, structural), as required in the monitoring plan. 

 

It is envisaged that a community trust could be established that would help oversee or 
participate in the long-term maintenance program. The funds set aside and invested in 
the trust would generate enough revenue every year that would allow the maintenance 
team to carry out the maintenance work, as required from time to time. 

14.6 Community Assistance Monitoring 

As discussed in Section 10.10.2, Oyu Tolgoi LLC will set up and execute a community 
assistance monitoring program during the mine closure transition period - starting five 
years prior to closure and continuing through the five-year closure implementation and 
for a 10-year period during the post-closure phase. 

After 10 years of post-closure monitoring, the program will end and a final report 
including an evaluation of the monitoring program will be produced.  If it is determined 
that there is need for or merit in extending the monitoring of any or all key indicators, a 
new end date would be established. 

14.7 Socio-Economic Activities Monitoring 

As discussed in Section 10.10.4 and 12.11 there are potential opportunities for local 
businesses and herder groups to participate in progressive rehabilitation, closure and 
post-closure related monitoring opportunities that would generate economic benefits for 



 

O Y U  T O L G O I  M I N E  C L O S U R E  P L A N

OYU TOLGOI LLC

 

Project No.:  168385 / VE52018A.500  

 Issue Date:  June 2012 Page 146 
 

those involved. 

The monitoring opportunities are presented in the noted sections.  
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15.0 PERFORMANCE INDICATORS IN POST-CLOSURE CONDITIONS 

At closure, the mine site and land affected by mining operations will be reclaimed to 
achieve the following objectives: 

 Protect public health and safety; 

 Prevent or mitigate environmental degradation; 

 Verify that after closure, the site is returned to a stable condition that permits land 
and water use by future generations in accordance with the designated post-mining 
land uses that consider community input and values. 

Specifically, reclamation will be undertaken to achieve the following post-mining land-use 
objectives: 

 Return the maximum amount of disturbed land to conditions suitable for nomadic 
herdsmen and their grazing animals; 

 Leave the open pit, underground access, subsidence areas, waste dumps, and TSF 
in a condition that adequately protects long-term public safety; 

 Minimize impacts of wind and water erosion on final landforms; 

 Use, where possible, locally occurring vegetation species during reclamation to 
protect against wind and water erosion and mitigate ecological impacts of vegetation 
loss associate with the mine disturbance; and 

 Verify that mine wastes and final mine pit voids do not become a source of pollution 
or ongoing environmental liability due to dust emissions, leachate contamination of 
surrounding water resources or surface water run-off to seasonal streams and 
surrounding soils. 

The closure design incorporates features to minimize requirements for future care and 
maintenance. Grading to natural drainage conditions will be performed to prevent surface 
ponding, and drainage channels will be designed and constructed to accommodate 
extreme precipitation events. During reclamation, attempts will be made to reduce the 
impacts of wind and water erosion on the final landforms using locally occurring 
vegetation species. No significant environmental or maintenance issues are anticipated 
during the post-closure period, but contingencies are in place to address such issues, 
which would be expected to be minor, should they occur. Examples of potential long-
term maintenance issues include repair of the TSF dam, waste rock cover, and Undai 
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River diversion earthworks. 

Expected post-closure conditions, based upon plans for a permanent closure, are 
described as follows. 

15.1 Timelines 

Expected post-closure conditions describe conditions during the 10-year post-closure 
monitoring period that is initiated immediately after closure implementation and for the 
long-term, proposed herein for a 40-year period, during which more limited monitoring, 
surveillance, and maintenance is conducted.  Assuming stable or improving monitoring 
data trends, Oyu Tolgoi LLC anticipates that the long-term monitoring and surveillance 
will be turned over to the local community for implementation. 

15.2 Land Use 

Ultimate land use of the OT Project mine licence area is expected to be wildlife habitat 
and grazing land for nomadic goats, camels, and sheep, as was the case prior to 
initiation of mining.  There will be some changes to the landscape that have occurred as 
a result of mining, but they should not affect the ultimate land use of the Mine License 
Area as a whole. 

15.3 Topography 

The pre-mining conditions in the Mine Licence Area show no significant topographic 
features within the mine operations set in a low-lying valley with small hills.  Given this 
setting after closure, the waste rock dump (up to 90 m in height) will be visible for some 
distance, although Oyu Tolgoi LLC will consider aesthetics as one of the criteria in 
evaluating mineral waste storage options during the life of the mine. Other mine-related 
facilities that will permanently impact the topography under post-mining conditions 
include the open pit, the subsidence area due to the underground mining (more than 
eight square kilometers with a potential vertical depression of more than 20 metres), the 
waste rock dumps, and the TSF (approximately 70 metres in height).  After closure, the 
open pit will remain as a large depression (more than two square kilometers in area to a 
depth of 650 m), with berms and signs placed around the top to prevent access to the pit 
walls, which could pose a safety hazards. Oyu Tolgoi LLC will attempt to revegetate the 
reclaimed surfaces to comply with relevant regulations. Various seeding methods could 
be used to facilitate the re-establishment of vegetation. Because of the low rainfall and 
high evaporation rates in the area, revegetation will be challenging and may take a very 
long time. 

Borrow pits and other surface disturbances will be restored to smooth the topography as 
is feasible to stabilize slopes and reduce erosion. Surface drainage will be restored to 
minimize impacts to downstream flows to any ephemeral creeks and minimize impacts to 
water quality. All drainage structures will be designed to manage at least a 100-year 24-
hour storm. 
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Another permanent change to the landscape is the diversion of the Undai River, which is 
anticipated to have minor impacts as it will exploit the existing topography. 

Within the Gunii Hooloi water abstraction area, negligible subsidence may occur in the 
borehole field from the dewatering of the underlying Cretaceous aquifer. A robust 
monitoring well network will be installed prior to mining operations so that water levels 
can be monitored prior to and during operations. Water levels will be monitored in 
herders wells around the same area.  

Minor impacts to the topography from the Oyu Tolgoi to Gashuun Sukhait road and 
power line will occur during construction. During closure, the road will be scarified; 
borrow pits and other land disturbances will be contoured and stockpiled topsoil/growth 
media will be placed prior to attempting revegetation.  

15.4 Hydrogeology and Groundwater Quality 

Groundwater in aquifers in the Mine Licence Area will be depressed by dewatering to 
support underground and open pit mining. Numerical groundwater flow modeling is 
currently underway to predict how these aquifer units will respond to the dewatering and 
how they will change after mining is concluded. 

During mine operations, closure implementation, and post-closure, it is expected that the 
open pit will act as a permanent local groundwater sink and collection pond for surface 
water runoff, including toe seepage from the TSF and PAF waste dumps if applicable. A 
large permanent pit lake is not expected to form in the pit void upon closure due to 
expected inflow and evaporation rates. Post-closure groundwater in the panel cave will 
be allowed to recover naturally but is expected to occur slowly due to the nature of the 
aquifers.  

Across the mining license area, Oyu Tolgoi LLC has committed to minimize impacts to 
groundwater quality by locating the PAF waste rock dump and the TSF on low-
permeability material and by constructing perimeter ditches to collect leachate and 
surface water runoff from these facilities, thus minimizing potential impacts to the alluvial 
aquifer.  If leachate/runoff quality does not meet Mongolian standards for surface water 
release, and values are above background and baseline water quality concentrations, 
the water will be diverted to the open pit. The potential for vertical seepage through the 
base of the TSF will be further evaluated and monitored during operations and post-
closure; appropriate measures shall be implemented (e.g. pump back wells) in the event 
that poor quality seepage is found to be migrating downstream with the potential to 
impact groundwater or surface water. 

Thirty-five to 70 km from the mining license area, deep clastic aquifers (Gunii Hooloi) will 
be utilized by Oyu Tolgoi LLC to support water needs during mine operations. After 
mining, water levels in these deep aquifers are predicted to be drawn down as much as 
70 m over a 40-year period.  It is also predicted that these deep aquifers will take many 
hundreds of years to recover to pre-mining conditions, but there should be no effect on 
the shallow alluvial aquifers used for livestock, as they are replenished by rainfall and 
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runoff from upstream. There are 27 shallow alluvial wells used by herders in the area. No 
impacts to groundwater quality from the water abstraction operations are anticipated, and 
monitoring during operation will be closely evaluated (impacts, trends, etc.). Should 
impacts in water levels be noted, Oyu Tolgoi LLC will mitigate this shortcoming by 
providing alternate sustainable water sources to the herders in this area. 

15.5 Surface Water System and Water Quality 

Surface water within the mining lease area consists of ephemeral streams (Undai River 
and its tributaries) and isolated springs that are used by local herders for watering of 
livestock and by wildlife; they also support small stands of vegetation. The Undai River 
flows north to south through the project area approximately 4-6 times a year. Five to six 
springs within the river bed flow after rainfall events for approximately one to two weeks. 
Approximately 10 hand-dug wells along the Undai River within the mining lease area are 
used by herders. Oyu Tolgoi LLC has committed to minimize impacts to surface water 
quality by 1) building a diversion for the Undai River so that it will not contact mining 
facilities that have potential for impacting water quality, and 2) installing a toe collection 
ditch around the waste rock dump and the TSF where seepage exfiltrations and runoff 
will be collected and treated or pumped to the open pit.  Impacts to surface water quality 
after closure should be negligible if the closure design is followed during operations (e.g., 
covers and vegetation on the TSF and waste rock dump; perimeter toe collection ditches 
that will collect seepage and runoff for proper disposal, as well as monitoring for vertical 
seepage out of the base of the TSF). The Undai River diversion is anticipated to be a 
permanent structure that allows downstream surface water flows to sustain springs 
located south of the mining lease area. 

Surface water impacts after closure in the Oyu Tolgoi to Gashuun Sukhait road/power 
line and the Gunii Hooloi water abstraction areas are considered to be negligible. 
Removal of all hazardous materials and offsite infrastructure during closure 
implementation will further reduce the likelihood of potential surface water quality 
impacts. 

15.6 Air Quality 

Air quality during post-closure conditions should be similar to pre-mining conditions, as 
no work activities will be occurring at the site and many of the facilities, such as the 
waste rock dumps and tailings storage facility will have been covered to minimize 
potential impacts to air quality.  All point source emissions will have been discontinued. 

15.7 Terrestrial Plant and Animal Life 

Oyu Tolgoi LLC has committed to conduct revegetation trials for much of the Mine 
Licence Area using native vegetation.  As the area becomes revegetated over time, 
animal life should return. Over the long term, much of the terrestrial plant and animal life 
should be similar to that during pre-mining conditions. However, it must be emphasized 
that revegetation efforts may not be able to exactly replicate the pre-mining vegetation 
community. Poor quality (e.g. saline) water present as ephemeral ponds in the open pit 
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and toe collection systems post-closure is not expected to pose an exposure risk to 
wildlife.  

15.8 Aquatic Plant and Animal Life 

At Oyu Tolgoi mine site, surface streams are ephemeral and therefore aquatic life is not 
present. 

15.9 Human Environment and Communities 

Post closure mine site reclamation and revegetation will meet all Mongolian laws, and 
comply with best practices according to IFC/EBRD performance standards and 
requirement as well as the Rio Tinto Closure Standard. 

The mine license area will be safe and secure for neighboring communities, herder 
families and their livestock.  Any disturbance areas at the reclaimed mine site that pose a 
danger to human or livestock health and safety will be isolated and secured using berms 
and or fencing. 

All buildings and site infrastructure will be removed and the lands reclaimed and 
revegetated such that it can again be used for pastureland along with the undisturbed 
lands in the mine license area. 

Mine closure legacy items will be evaluated by internal and external stakeholders, taking 
into account salvage and recycling value and potential liability risks to OT LLC.  Some 
legacy items will be made available to neighbouring soums and stakeholder groups 
therein for future use. 

Taking into consideration ongoing pastureland studies, on-site test plots producing 
various types of vegetation, and dust control measures during operations and closure 
options designed to reduce post closure footprint, most of the lands within the mine 
license area will be available for future use of residents of Khanbogd soum and baghs 
therein. 
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16.0 CLOSURE COSTS 

16.1 Cost Estimate Summary 

The total projected cost of closure of the Oyu Tolgoi Mine Site is US $1.178B.  All costs 
are expressed in the first quarter (Q4) 2013 USD.  No allowances are included for 
escalation beyond this period. 

16.1.1 Accuracy of Estimate 

The estimate was produced to AACE Class 5, Order of Magnitude level, to Q4 2013 
dollars, with an expected accuracy of +30/-30% and produced using Rio Tinto Closure 
Cost Estimating accuracy guidelines.   

The cost estimate is based on the remediation activities described in the closure plan 
and this closure cost estimate shall be read in conjunction with this plan. 

16.1.2 Estimate Level of Detail 

The estimate has been prepared using existing Oyu Tolgoi LLC capital cost estimates 
prepared by other consultants and current AMEC prepared estimate documents and 
closure plan.  The quantities and hours to install from these documents have been 
utilized for the closure estimate.  For most of the surface infrastructure facilities, at this 
early stage in the project, original hours to install/construct have been factored at 20% of 
original hours to represent demolition-type activities. No residual or salvage values have 
been used in the estimate.  The estimate contains direct costs consisting, among other, 
of the following: 

 Costs prior to closure 

 Demolition and disposal of permanent facilities 

 Rehabilitation and re-vegetation 

 Collection treatment and disposal of hazardous wastes 

 Human resources 

 Community and socio-economic initiatives 

 Post-closure monitoring and on-going obligations 

The estimate also includes indirect costs consisting, among other, of the following: 
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 Closure support facilities 

 Catering costs 

 Closure management (EPCM) services 

 Owner’s costs 

 Contingency (currently evaluated at 25% of all direct and indirect costs) 

16.2 Scope of the Estimate 

The following summarizes the scope of the estimate and briefly describes the proposed 
main closure and rehabilitation activities:  

 Underground Mine – U/G equipment will be flushed, decontaminated, cleaned, and 
left in place, removal of any hazardous wastes for disposal and capping of all surface 
openings. 

 Surface Facilities – Flush, decontaminate, and clean all equipment and dismantle for 
disposal within the open pit mine.  Demolish existing structure internals and dispose 
in the open pit.  Demolish existing structures and dispose in open pit with the 
exception of structural steel, which will be sorted and cut to manageable pieces for 
offsite disposal for recycling by a third-party contractor. Demolish existing concrete 
buildings and foundations to 1.0 m below final grade, remove scrap metal and rebar, 
and dispose of rubble in the open pit. 

 Underground Mine Subsidence Area – Establish a safe perimeter and setback, 
construct safety berm, install proper signage, and conduct ground monitoring at 
regular intervals for up to 10 years of post-closure and 40 years long term monitoring 
period. 

 Low Grade Stockpiles – To be processed before closure, areas to be cleaned, 
scarified, and regarded. 

 Access Roads – Selectively scarify, re-grade, and re-contour local access roads.  
Leave in place and maintain only roads that are critical for either monitoring, 
maintenance operation program, or for emergency access. 

 Gunii Hooloi Water Supply – Demolish and remove all debris and dispose in open pit.  
Cut well casings below ground level and plug openings. 
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 Borrow Areas and Quarries – Re-grade and re-contour slopes to a stable condition 
for long term, re-direct runoff to minimize erosion, and revegetate where and if 
applicable. 

 Disturbed Lands Within The Property Lines – Remove debris, scarify, re-grade and 
re-contour the area to blend into the surrounding topography, re-vegetate where and 
if possible. 

  

 Impacted Soils (metals, hydrocarbons) – Remove, treat and dispose off-site or on-
site (as applicable). 

 Wastewater Treatment and Waste Lagoons – Remove sludge to the open pit mine, 
demolish and remove facility and dispose in the open pit, remove any liners and 
dispose, flatten the lagoon berms to ensure positive drainage of the area. 

 Hazardous Waste Management – Remove and dispose off-site to an approved 
facility. 

 Above-ground Mining Equipment – Remaining equipment will be flushed, 
decontaminated, cleaned and disposed in the open pit with a rock cover. 

 Tailings Storage Facility – Re-grade top of tailings to attain desired grades and 
construct a store-and-release cover on top of the tailings, using well-graded 
(assumed crushed) NAF material, with the aim to reduce infiltrations into the tailings 
and to minimize and control dust emissions; re-grading and reshaping of the side 
slopes and of the perimeter tailings dikes are not included in the cost estimate, 
assuming perimeter dike slopes are built during operations to final geometry. 
Remove and dispose of all tailings discharge structures; build closure spillway; re-
vegetate where and if applicable. 

 NAF Waste Rock Dump – Re-shape and re-grade side slopes; re-vegetate where 
and if applicable. The NAF waste dump will act as reinforcement to the Undai River 
diversion. 

 PAF and SOM Waste Rock Dumps – Re-shape and re-grade side slopes; it is 
assumed that PAF slopes will be overlain by a suitable thickness of NAF material 
during operations, and the cost associated with covering the slopes of the PAF/SOM 
waste dumps is not included in the estimate. A store-and-release cover will be 
constructed over flat surfaces, using well-graded (assumed crushed) NAF material 
with the aim to reduce infiltration; re-vegetate where and if applicable.  
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 Closure and Post-closure Monitoring – Include physical and chemical stability 
monitoring of the site and structures; ecological monitoring; socio-economic 
activities; assume 5 years of pre-closure engineering period, 5 years of closure 
implementation work, 10 years of post-closure monitoring and 40 years of long term 
monitoring. 

 Long-term Closure Monitoring and Maintenance – Include physical and chemical 
stability of the site and structures; ecological monitoring; socio-economic activities; 
assuming 40 years of monitoring, based on the creation of a sinking fund for self-
funding of long term activities. 

16.2.1 Closure Estimate 

Presentation of the closure cost estimate has been developed following the format 
recommended in Rio Tinto’s guiding documents (ref. 28 and 29). Microsoft Excel is the 
input platform used for the estimate with reports generated utilizing Microsoft Access 
software.  The cost estimate is summarized in Table 16-1, in Q1 2012 US dollars. 

Table 16-1: Cost Estimate 

Direct Cost Cost (USD)($000) 

Demolition and Removal of Permanent Facilities 329,280 

Rehabilitation and Re-vegetation 303,172 

Treatment and Disposal of Hazardous Wastes 3,425 

Human Resources 29,586 

Community 29,000 

Post-Closure Monitoring and other Obligations 14,200 

Sub-total Direct Costs 708,663 

Indirect Cost  

Closure Support Facilities 65,010 

Closure Management (EPCM) Services 51,511 

Owner’s Costs incl. 10% V.A.T. 117,306 

Sub-total Indirect Costs 233,827 

Contingency (25%) 235,510 

Total Capital 1,178,000 

 

The cost estimate summary presented in Table 16-1 was further developed to show the 
timing of the capital expenditure. The presentation follows the overall closure schedule, 
as presented in Figure 11-1, in Section 11. Similar to the cost estimate, the expenditure 
profile is prepared to the same level of accuracy as the estimate, as shown in Figure 16-
1. Timelines and expenditures have been profiled based on current knowledge of the 
project advancement and proposed scheduled of closure activities. It is expected that 
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future closure plan updates will include review and actualization of both the cost estimate 
and the distribution of expenditures. 
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Figure 16-1: Expenditure Chart 
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A breakdown of the estimated closure costs by project component over the life of the 
project is presented in Figure 16-2. The expenditure distribution over time is at this time 
approximate (order of magnitude) and is expected to be updated as project advances, at 
the same time with updates of the closure plan document.  
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Figure 16-2: Timeline of Closure Expenditure Distribution 
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MILESTONE YEARS 2008 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070

COMPONENT TYPE Comments TOTAL COST 
(Q4 2013 $US)*

Estimated Costs - Apr 
2014

DEMOLITON & REMOVAL OF PERMANENT
FACILITIES

All surface facilities and
infrastructure, buildings, roads,
power lines, lagoons, open pit, u/g,
Gunii Hooloi, etc.

329,279,657$                16.464$           65.856$           82.320$           65.856$           49.392$           49.392$           
REHABILITATION & RE-VEGETATION Waste rock dumps and tailings

facility (TSF) 303,172,258$                15.159$          7.579$             15.159$          15.159$          15.159$          30.317$           45.476$           45.476$           45.476$           45.476$           22.738$           
TREATMENT & DISPOSAL OF HAZARDOUS
WASTES 3,425,000$                    0.343$             1.713$             0.343$             0.343$             0.343$             0.343$             
HUMAN RESOURCES 29,586,144$                  2.959$            2.959$             2.959$            2.959$            5.917$            8.876$             2.959$             
COMMUNITY 29,000,000$                  2.350$             2.350$            2.350$            2.350$            2.350$             1.700$             1.700$             1.700$             1.700$             1.700$             0.875$         0.875$         0.875$         0.875$         0.875$         0.875$         0.875$         0.875$         0.875$         0.875$         
POST-CLOSURE MONITORING & OTHER
OBLIGATIONS

14,200,000$                  1.136$         1.136$         1.136$         1.136$         1.136$         1.136$         1.136$         1.136$         1.136$         3.976$         
CLOSURE SUPPORT FACILITIES 65,010,612$                  9.752$            16.253$           13.002$           6.501$             6.501$             6.501$             6.501$             
CLOSURE MANAGEMENT (EPCM) SEVICES 51,511,300$                  2.060$             2.060$            2.060$            2.060$            2.060$             8.242$             8.242$             8.242$             8.242$             5.666$             2.576$         
OWNER'S  COSTS Actual costs 31,625,000$                  0.693$            0.572$             0.861$            0.861$            1.347$            2.931$             5.313$             5.528$             4.899$             4.269$             3.301$             0.175$         0.077$         0.077$         0.077$         0.077$         0.077$         0.077$         0.077$         0.077$         0.185$         

Mongolian VAT - taxes @10% 85,681,000$                  1.881$            1.552$             2.339$            2.339$            3.659$            7.959$             14.426$           15.011$           13.302$           11.592$           8.964$             0.476$         0.209$         0.209$         0.209$         0.209$         0.209$         0.209$         0.209$         0.209$         0.504$         
CONTINGENCY At this time, estimated at 25% 235,509,030$                5.178$            4.272$             6.438$            6.438$            10.071$          21.909$           39.709$           41.320$           36.614$           31.909$           24.675$           1.311$         0.575$         0.575$         0.575$         0.575$         0.575$         0.575$         0.575$         0.575$         1.386$         
TOTAL CLOSURE COSTS 1,178,000,000$             25,869,000$   21,344,000$    32,167,000$   32,167,000$   50,315,000$   109,463,000$  198,395,000$  206,440,000$  182,932,000$  159,424,000$  123,280,000$  6,549,000$  2,872,000$  2,872,000$  2,872,000$  2,872,000$  2,872,000$  2,872,000$  2,872,000$  2,872,000$  6,927,000$  
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16.3 Currency and Commodity Rates 

All costs and pricing in this estimate are expressed in the 4th quarter 2013 USD; 
conversion rates from other currencies have been provided by OT LLC.  Construction 
diesel pricing is supplied by OT LLC. 

Table 16-2: Currency Rates 

Currency Unit per USD 

Chinese Renminbi 1 USD = 6.091 RMB 

Mongolian Tughrik 1 USD = 1674.00 MNT 

 

Table 16-3: Commodity Rates 

Major  

Commodities 

Unit Cost per Unit 
(USD) 

Construction Diesel Litre $1.29 

Catering Costs Day $36.77 

 

16.4 Direct Costs 

16.4.1 Direct Costs Prior to Closure 

This cost category covers direct costs required to be spent prior to physical closure (i.e 
before end of Year 2055). These direct costs are associated with the following: 

 Portion of demolition and removal (5%) which encompasses prep work for contractor 
areas set-up, as well as decommissioning of select number of non-critical utilities that 
are not directly impacting processing work in the last year of milling.  

 A small portion (10%) of the hazardous waste treatment and disposal, mainly from 
flushing of oils, lubricants, etc. From equipment not in use anymore during closure or 
post-closure activities. 

  Portion of the rehabilitation and revegetation costs (32.5%), which includes 
progressive reclamation allocation (5%) and work done in advance of closure for 
preparing fill material, crushing and stockpiling (depending crusher availability). 

16.4.2 Demolition, Rehabilitation, and Hazardous Waste Treatment 

These costs cover the physical scope of works during the closure implementation stage. 
They generally include direct labour costs as well as indirect labour costs associated with 
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contractor’s distributables. 

Direct Field Labour Costs 

The all-inclusive labour costs are based on local Mongolian contractors.  The direct 
labour cost per hour is based on the following criteria: 

 Base labour wage rate 

 Overtime premiums and casual overtime allowance 

 Benefits and burdens 

 Insurance 

 Appropriate crew mixes 

 Retention and safety bonuses 

 Travel costs and travel time 

 Small tools and consumables 

The indirect labour cost per hour is based on the following criteria: 

 Temporary facilities and services such as construction buildings, shops, office 
supplies 

 Field office overheads 

 Home office overheads 

 Construction supervision 

 General expense and profit 

 Fire watch 

 First aid and safety supplies 
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 On-going and final clean-up 

 Contractor surveying 

 Mobilization and de-mobilization 

 Construction equipment 

Main Cost Components 

Main closure cost components for the physical scope of works include, but are not limited 
to, the following items: 

 Demolition and removal of permanent facilities. This item includes all rehabilitation 
relate to the open pit mine, the underground mine and associated infrastructure, such 
as offices and other buildings, processing plant, mobile and fixed equipment, access 
roads, water supply facilities, water and wastewater treatment and management 
facilities, power supply, etc.  

 Rehabilitation and revegetation. This item includes costs associated mainly with 
closure and rehabilitation of waste rock dumps (27% of costs) and tailings storage 
facility (73% of the costs), inclusive of removal of tailings and water management 
equipment, re-grading, and revegetation (as presented in previous sections of the 
closure plan). 

 Treatment and disposal of hazardous wastes. This includes oils, lubricants, reagents, 
refrigerants, coolants and other materials. 

 Human Resources 

This direct cost covers the cost of redundancies, redeployment, and retraining of the 
workforce at the end of the mine life, and includes costs related to planning and 
preparation of such activities.  

16.4.3 Community 

This direct cost comprises any monies required to be paid to the communities, set-up of 
trust funds, or other provisions that are required to be included as part of the closure 
process for socio-economic and community activities or engagement processes. This 
cost covers the five year pre-closure planning period, the five year closure 
implementation period, and the ten year post-closure monitoring period. Table 16.4 
presents an approximate breakdown of costs related to community and socio-economic 
initiatives at closure. 
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Table 16-4: Community and Socio-economic Closure Costs Breakdown 

Community and Social 

Cost Categories 

Pre-Closure 

(5-year period) 

Annual Cost 
Estimate 

Closure 
Implementation 

(5-year period) 

Annual Cost 
Estimate 

Post-Closure 

(10-year period) 

Annual Costs 

Community/stakeholder 
engagement 

$300,000 $200,000 $200,0000 

Local Business and 
Economic Development 
Program 

$500,000 $350,000 $150,000 

Local Supplier 
Procurement Program 

$250,000 $100,000 $0 

Cultural Heritage 
Program 

$150,000 $150,000 $0 

Community Health, 
Safety and Security 
Program 

300,000 200,000 150,000 

Participatory 
Environmental 
Monitoring 

$150,000 $150,000 $75,000 

Regional economic 
development advisory 
services 

$500,000 $300,000 $150,000 

Community Foundation $200,000 $250,000 $150,000 

Total $2,350,000 $1,700,000 $875,000 

 

16.4.4 Post-closure Monitoring and Ongoing Obligations 

This portion of the estimate is provided for post-closure monitoring during the ten years 
directly following the closure implementation stage, as well as the long-term monitoring 
for 40 years, until year 2110. Costs are associated with expected physical work such as 
rehabilitation maintenance, management of trusts or facilities, physical and chemical 
stability of the site, as well as test work and studies to be undertaken prior to final 
handover and relinquishment.   

16.5 Indirect Costs 

16.5.1 Closure Support Facilities 

Closure support facilities refer to the temporary facilities, utilities and services required by 
the EPCM contractor and the Owner’s team during closure implementation and post-
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closure monitoring phase.  These facilities will include, but are not limited to the 
following: 

 Catering costs at $36/day/person 

 Heavy cranage  

 Site bussing 

 Scaffolding 

 Gen-set power costs 

16.5.2 Closure Management (EPCM) Services 

The scope of these services covers engineering design of closure activities, procurement 
of subcontract services, supervision of subcontractors, and the overall management of 
the closure program.  It is calculated as 8% of direct costs related to demolition and 
removal of permanent facilities, rehabilitation and re-vegetation, and disposal of 
hazardous wastes. 

16.5.3 Owner’s Cost 

The Owner’s cost items cover services provided by the Owner and are currently 
estimated as 5% of direct costs related to demolition and removal of permanent facilities, 
rehabilitation and re-vegetation, and disposal of hazardous wastes. The Owner’s costs 
also contain the 10% V.A.T. account for the project and will cover the items such as the 
following: 

 Costs incurred during the period prior to physical closure, covering team members, 
test work and the development of the detailed decommissioning plan (see Section 
16.4.1). 

 Owner’s engineering and administrative staff, during the physical closure period, 
including salaries, benefits, travel and accommodation, office rental and running 
costs. 

 Insurances, including those during plant closure, motor vehicle, public and 
professional liability, and construction all risk insurance. 

 External consultants, including legal, environmental, HR, community, financial, and 
outplacement. 
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16.6 Contingency 

Contingency is a monetary provision in the estimated total cost of a project to cover 
uncertainties or unforeseeable elements of time and cost within the scope of the project 
as estimated.  Contingency does not include any project scope change.  For this study, 
contingency is calculated as 25% of all direct and indirect costs. 

16.7 Escalation 

The base cost estimate is expressed in terms of value at a stated base date with no 
escalation beyond that date.  The projection of estimated costs to a future time, and any 
analysis of those costs will be carried out during the internal business analysis process. 

16.8 Financial Assurance  

Based on the comprehensive definition of the scope of measures to be undertaken for 
the purpose of implementing the closure plan, as described in previous sections, as well 
as the closure cost estimates described in Section 16, a financial assurance is to be 
provided to the various stakeholders (lending agencies, regulatory and governmental 
agencies, national, regional and local organizations, etc.) to confirm that adequate 
financial provisions for mine closure have been made. 

Oyu Tolgoi’s approach to the estimation and management of costs related to the final 
closure of the Oyu Tolgoi mine at the end of the operational mine life comprises the 
following: 

 A provision for mine closure costs on Oyu Tolgoi’s balance sheet to be determined in 
accordance with International Financial Reporting Standards including appropriate 
actuarial assumptions; 

 A commitment to comply with the following applicable environmental and mine 
closure requirements under Mongolian law: 

 Article 37 of the Minerals Law of Mongolia (2006) outlines the restoration and 
management obligations of mining licence holders for the closure of a mine. These 
obligations include the requirement to develop mine reclamation plans within the 
Environmental Protection Plan (EPP). The EPP must include measures to minimise 
environmental impacts and reclamation including backfilling, re-grading and re-
vegetation to achieve designated post-mining uses and the EPP must be approved 
by the applicable Mongolian authorities; and 

 The Minerals Law also requires a mining license holder to deposit funds equal to 
50% of its environmental protection budget for the particular year into a special bank 
account established by the Ministry of Nature Environment and Tourism. The 
deposited environmental protection funds are to be used if a mining license holder 
fails to fully implement the environmental reclamation measures.  The Ministry would 
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then use the funds to complete reclamation work and the license holder would be 
responsible for any additional funds required.  If the license holder complies with all 
the obligations of the EPP, the deposited funds are returned to the license holder.   

 An Oyu Tolgoi commitment to review, monitor and update mine closure plans and 
costs on a yearly basis (“Annual Mine Closure Assessment”). The Annual Mine 
Closure Assessment will provide (i) an ongoing estimated date of closure (“Mine 
Closure Date”) (ii) an update of the estimated cost of mine closure (“Mine Closure 
Cost”) and (iii) as presented further below an assessment of the date by which Oyu 
Tolgoi will start setting aside cash contributions against the Mine Closure Cost 
(“Closure Contribution Date”); 

 The Closure Contribution Date will be the earlier of (i) 7 years before the Mine 
Closure Date and (ii) the date on which Oyu Tolgoi forecasts aggregate post finance 
cash flows from such date to the Mine Closure Date falls below x2 the Mine Closure 
Costs; and 

 From the Closure Contribution Date, Oyu Tolgoi will commit to making cash 
contributions in priority to shareholder dividend payments ensuring that a dedicated 
mine closure reserve account is funded by the Mine Closure Date in an amount 
equal to the Mine Closure Cost by making equal annual cash contributions (the 
determination of which will take account of interest on the funds in the mine closure 
reserve account). To the extent that cash flow in any year is insufficient to meet the 
required annual contribution, any shortfall shall be made up in the following year. The 
cash contribution shall also be adjusted to reflect any change to the Mine Closure 
Cost. 

Temporary/ Unplanned Mine Closure 

Oyu Tolgoi will give a commitment to comply with an agreed care and maintenance 
regime if there is an unplanned closure of the mine at any time. From a financial 
perspective, it is expected that there will be sufficient cash within Oyu Tolgoi (e.g. from 
cash balances and payments received on concentrate sales made before closure) not 
only to cover care and maintenance obligations but also, together with proceeds from the 
sale of Oyu Tolgoi’s realisable assets, to meet any closure costs.  Oyu Tolgoi will ensure 
that any spending on care and maintenance and closure costs is prioritised, ahead of 
other costs, in the event of an unplanned closure. 

16.9 Opportunities 

Several opportunities have been identified in order to potentially reduce closure costs, 
and they are presented in Section 18. These opportunities would be based on additional 
information gathered from the site during operation, as well as additional studies and 
research to better define closure activities and estimates. 
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16.10 Assumptions and Exclusions 

16.10.1 Assumptions 

 The labour rate build-up will be based on statutory law governing benefits to workers 
in effect at the time of the estimate. 

 Site construction contracts will be approached via a combination of lump sum and 
unit price contracts. 

 The existing open pit mining fleet is available and will be operable to perform major 
earthworks for the TSF and the waste rock dumps. 

 Mining fleet has two years remaining on operating life. 

 Access roads to the top and around the TSF and the waste rock dumps are in place 
and are appropriate for the truck fleet. 

 NAF covers are based on 1.5 m thick selected / well graded NAF material made of 
crushed to 6 inch minus gradation, and 0.15 m thick topsoil/growth medium. 

 PAF material on the slopes of the waste dumps will be overlain by a suitable 
thickness of NAF material during operations. 

 NAF waste rock to be crushed and sorted at the site using existing primary gyratory 
crusher. 

 TSF embankment slopes are built during operations to final geometry. 

 Diesel fuel at US $1.29/L. 

 Site security by Owner. 

 Site medical facilities and staff by Owner. 

 Existing camp facilities are adequate to house CM and construction workforce. 

 Existing office facilities are available to contractors for use during closure activities. 

 Aggregate is available on site. 
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 Craft bussing is included in contractors’ distributables. 

 Water supply free of charge by Owner until demolition of related water supply 
facilities. 

 No political restrictions on Central Asian contractors and labour working in Mongolia. 

16.10.2 Exclusions 

The following items are specifically excluded from the capital cost estimate: 

 Cost of financing and interest during construction and demolition. 

 Costs due to extraordinary currency fluctuations. 

 Sustaining and operating costs. 

 Working capital. 

 Changes to design criteria. 

 Scope changes or accelerated schedule. 

 Changes in law. 

 Any provision for force majeure events. 

 Extended mine life past year 2055. 

 Escalation beyond 4th quarter 2013 USD. 

 Changes in taxation and duty laws in Mongolia. 

 Mongolia to China highway to remain in place. 

 Airport facilities to remain in place. 

 Off-site power transmission line to remain in place.  
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 Removal of any other facilities outside the property boundaries other than those 
specified above. 

Schedule delays such as those caused by: 

 Scope changes. 

 Delay in notice to proceed. 

 Labour disputes. 

 Unavailability of sufficient or experienced craft labour. 

 Undefined geotechnical or environmental conditions. 

 Unidentified or adverse subsurface soil conditions. 

 Political unrest within Mongolia. 
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17.0 CLOSURE OBJECTIVES - THREATS AND OPPORTUNITIES 

The following is a summary of the Class III threats and opportunities identified during the 
risk analysis for the selected OT Project closure options, as discussed in Section 9.2 and 
presented in Appendix I.  

These threats and opportunities are deemed to exceed the risk acceptance threshold 
and require proactive management.  

1. Class III Threat Related to the PAF Waste Dump 

A threat is related to an unexpected higher rate of meteoric water infiltration into the PAF 
waste dumps, resulting in contaminated seepage being released into the groundwater 
outside the catchment area of the open pit.  This risk may be managed through 
conservative design of the cover, diligent quality-control during the placement of the 
overlying NAF cover and robust downstream groundwater monitoring to identify trends in 
groundwater quality early in the project. 

2. Class III Threat Related to the NAF Waste Dump 

A threat is related to using an inappropriate NAF/PAF cut-off resulting in inadvertently 
using PAF material in the construction of covers over PAF waste rock and tailings, and 
the subsequent failure of the cover performance leading to contaminated seepage into 
groundwater outside the pit-capture zone and significant rehabilitation re-work.  This risk 
may be managed by the diligent implementation of the OT Integrated Mineral Waste, 
Acid Rock Drainage, and Dump Management Plan during operations and ensuring the 
proper laboratory test work (static and kinetic testing) is conducted at the early stages 
and during the various project phases. 

3. Class III Threats Related to the TSF 

The risk analysis identified threats related to the TSF, including:  

 Contaminated seepage into groundwater outside the pit-capture zone (managed by 
proactive pump-back and groundwater monitoring); 

 Potential slope instability (managed by conservative design, quality control during 
construction, and geotechnical monitoring); and 

 Significant volumes of PAF material in the embankments due to inappropriate 
NAF/PAF cut-off or insufficient NAF material availability, resulting in contaminated 
surface runoff and seepage into groundwater outside the pit-capture zone (managed 
by the diligent implementation of the OT Integrated Mineral Waste, Acid Rock 
Drainage, and Dump Management Plan during operations and ensuring the proper 
laboratory test work (static and kinetic testing) is conducted at the early stages and 
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during the various project phases. 

4. Class III Threat and Opportunity Related to the Undai River Diversion 

A threat is related to potential failure of the Undai River diversion dam, resulting in the 
river being channelled into the open pit and associated with impacts to downstream 
water quantity, vegetative area, community and stakeholder trust, and reputation. This 
risk may be managed by ensuring the West NAF waste dump is extended northwards 
past the existing Undai River Channel, which will act to reinforce the diversion dam (this 
action is also identified as an opportunity within the risk register). It is also suggested that 
the portion of the existing drainage channel beyond the diversion be excavated and 
replaced with Cretaceous clay. 

5. Class III Threat Related to the Subsidence Zone 

The risk analysis identified that public safety may be compromised by the presence of 
and access to the subsidence zone; this may be managed by preparing a rigorous safety 
and security plan, and implementing controls such as fencing and a berm. Continuous 
satellite monitoring would provide an evaluation of the risks related to potential extension 
of either the pit rim or the surficial footprint of the subsidence area. 

6. Class III Threats Related to the Open Pit 

The risk analysis identified two threats related to the open pit, including: 

 The occurrence of a significant reduction in the shallow aquifer resource resulting in 
the pit acting as a perpetual groundwater sink. This risk will be further assessed  and 
evaluated by conducting additional modeling of possible connection between the 
Undai River and the pit; and 

 Public safety may be compromised by the presence of and access to the open pit. 
This risk can be managed by preparing and implementing a rigorous safety and 
security plan, and implementing controls such as fencing and berm.  

7. Class III Threat (and Opportunity) Related to Re-vegetation 

The risk analysis identified the threat related to unsuccessful re-vegetation efforts which 
could impact rehabilitation objectives across the entire site (specifically for the waste 
dumps and the TSF).  This risk may be managed by conducting progressive reclamation 
and test plots, and investigating the potential opportunity to engage the local community 
to participate in the re-vegetation program and related research activities.  

8. Class III Opportunity Related to Final Landform Development 

The risk analysis identified the opportunity to integrate waste rock deposition with the 
mine plan to create a final landform at the time of placement rather than at closure time. 
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This may be realized if aesthetics is considered as one of the criteria in evaluating 
mineral waste storage and disposal options during the life of the mine, in order to 
minimize visual impacts.  

9. Class III Threats Related to Human Resources  

The risk analysis identified three threats related to Human Resources, including:  

 Retrenchment activities not aligning with corporate polices and legal requirements 
due to unexpected closure and resulting in large-scale unemployment and labour 
force unrest. This is managed by developing an approach to address issues under 
an unexpected closure scenario. 

 Ineffective communication of training and capacity development programs during 
operations resulting in limited participation and poor development of transferable 
skills. This risk could be managed by developing, implementing, and regularly 
reviewing and updating training plans. 

 The loss of key employees throughout the closure process which may impact 
implementing all aspects of this closure plan. This risk could be managed by early 
identification of high-value positions and developing an employee retention 
strategy/scheme.  

10. Class III Threats and Opportunity Related to Communities 

The risk analysis identified six threats which may impact communities, including:   

 The implementation of a closure plan which does not align with community and 
stakeholder expectations, resulting in distrust and objections from soum, aimag, and 
national governments and NGOs, as well as impacts to company reputation. This risk 
could be managed by incorporating closure planning in the progressive generations 
of Cooperation Agreements as part of the mine life cycle, and ensuring ongoing 
consultation with all stakeholders throughout the closure planning review process. 

 Community health, safety, and security risk caused by a population decline in 
Khanbogd which results in the closure of health, safety, and security resources. This 
risk could be managed by developing a community health, safety, and security plan 
that takes into consideration the full life cycle of the mine, and establishing a budget 
for health, safety, and security services prior to and beyond closure, ensuring 
governments are prepared and resourced to assume accountability. 

 Risk to the protection of historical and cultural heritage sites due to decommissioning 
and reclamation activities. This risk could be managed by ongoing cultural heritage 
identification and protection program and financial support for cultural preservation.  
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 Risk that community infrastructure and services may not be sustainable at the time of 
closure. This risk could be managed by incorporating closure planning in progressive 
generations of Cooperation Agreement as part of the mine life cycle, and ensuring 
ongoing consultation with all stakeholders throughout the closure planning review 
process.  

 Risk to sustainable regional infrastructure resulting from inadequate financing and 
responsibility for ongoing operation and management of regional infrastructure during 
the later years of mine operations. This risk could be managed by ensuring that 
progressive generations of Cooperation Agreement consider the full life cycle of the 
OT mine and include a five year transition plan.  

 Dependency issues with local and regional supply chain businesses upon closure of 
the OT mine. This risk could be managed by early opportunity assessments and 
mentoring for businesses and supporting the development of non-mine related 
economic activities.  

The risk analysis also identified an opportunity related to the handover of legacy items 
(including infrastructure, buildings, mobile equipment, etc.) while taking into account 
associated liability risks. This opportunity should be evaluated at a later stage of the 
project.  
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18.0 RESEARCH ACTIONS 

The following is a non-exhaustive list of research actions and potential topics that would 
provide additional information and support to the successful implementation of the 
closure plan.  

1. Complete further geochemical test work to identify and/or confirm the main potential 
sources of NAF waste to be considered for surface construction, TSF embankments, 
and dump/TSF reclamation.  

2. Periodic confirmation of cut-off values to improve on site NAF/PAF segregation 
methods at the site. 

3. Expand geochemical characterisation of representative tailings samples to improve 
tailings and TSF (overall) geochemical characterization.  

4. Ensure baseline water quality measurements and ongoing environmental monitoring 
consider elements with the potential to solubilise in acidic conditions including As, Al, 
Co, Cu, Fe, Hg, Mn, Mo, Se, and Zn. 

5. Study of various engineered covers for the TSF and waster rock dumps to optimize 
final design cover at closure (field tests and numerical modelling). 

6. Study of the deposition of dewatered tailings and comparison between field scale 
and laboratory scale trials, to confirm depositional characteristics, beach profiles and 
geometry, as well as TSF storage capacity are all in line with the proposed design.  

7. Development of a regional groundwater model and calibration using field monitoring 
data to better define the hydraulic connectivity between the surficial and deeper 
aquifers of the Gunii Hooloi system, as well as the use of the open pit as a 
permanent groundwater sink and the boundaries of the associated zone of capture.    

8. Development of a 3D seepage model for the TSF and its calibration using field 
monitoring data (for both water quality and exfiltration rates), and potential impacts to 
the groundwater flow system beneath the footprint of the TSF, the Undai River 
system, and the open pit. This would include the evaluation of water and solute 
balance at the site to estimate water quality discharging (seepage) from the TSF 
through time.  

9. Evaluation of collection and management options for TSF seepage (not captured by 
the open pit capture zone).  

10. Undertake pit lake water quality/quantity modelling to predict conditions in open pit 
upon closure. Surface water in the pit is likely to represent a shallow saline 
ephemeral pond where, but this assumption should be substantiated with further 
modelling. 
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11. Evaluate the final water table rebound elevation expected in the underground cave 
upon closure. Modelling will indicate the potential for the development of a flow 
through system or capture by the pit.  

12. Evaluation of the water balance at the site during a temporary closure scenario, 
extending for several years or decades.  

13. Study and optimize, over the course of the OT Project operations, the best layout 
and configuration for the relocation of the Bor Ovoo spring.  

14. Evaluation of re-vegetation methods using native seed mixes and field test plots. 

15. Evaluation of InSAR monitoring technology accuracy levels (or of a similar 
technology available at the time of closure), as applied to physical stability of various 
site structures and features, including subsidence area. 

16. Study global best practices on HR management at mine closure to inform the 
development of the retrenchment plan and employee transition programs. 

17. Characterize run of mine waste gradation and stockpiling opportunities (in the vicinity 
of the PAF waste dumps and the TSF) with the aim to eliminate as much as 
practically possible the use of the crusher to supply well-graded waste rock for cover 
construction. This would in turn minimise haulage costs associated with reclamation 
of waste rock dumps and the TSF. 

18. Identify other opportunities which will shorten the haulage length and associated 
costs associated with reclamation (e.g. use of conveyors vs. trucking, etc). 

19. Investigate the effectiveness of a thinner cover (<1.5 m) by field trials to minimise the 
volumes of material required to construct covers. This should be conducted in 
parallel with advancement of the cover design for waste rock dumps and the TSF. 

20. Investigate strategies to reduce the closure timeframe (currently estimated at five 
years), therefore reducing overhead costs. 
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RIO TINTO – ENVIRONMENT POLICY 
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APPENDIX B 
 

RIO TINTO – SUSTAINABLE DEVELOPMENT POLICY 
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RIO TINTO – CLOSURE STANDARD 
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RIO TINTO – OT – HSE POLICY 
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LETTER OF CONFIRMATION OF ASSIGNMENT – AMEC 
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APPENDIX F 
 

LAND TENURE AND MINING LICENSES INFORMATION  
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OYU TOLGOI PROJECT – SITE LAYOUT AND GENERAL ARRANGEMENT PLAN 
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APPENDIX H 
 

DESIGN CRITERIA – WASTE ROCK DUMPS AND TAILINGS STORAGE FACILITY 
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OYU TOLGOI MINE CLOSURE PLAN – OPTIONS ANALYSES REPORT 
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APPENDIX J 
 

CLOSURE OPTIONS RISK ASSESSMENT – GENERAL FRAMEWORK 
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APPENDIX K 
 

OYU TOLGOI PROJECT – MINE CLOSURE PLAN RISK ANALYSIS 
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APPENDIX L 
 

CLOSURE COST ESTIMATE BREAKDOWN 


