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                    EXECUTIVE SUMMARY OF THE DETAILED ENVIRONMENTAL  

IMPACT ASSESSMENT REPORT FOR THE OYU TOLGOI PROJECT,  

MINING  AND PROCESSING    

 

May 21, 2006                     Ulaanbaatar 

 

This is the Executive Summary of the Report on the Detailed Environmental Impact Assessment by 

Eco Trade, prepared for Ivanhoe Mines Mongolia Inc XXK (IMMI), the owner of the Oyu Tolgoi 

copper-gold project located in Khanbogd soum of South Gobi aimag, for the mine and process plant 

project at the deposit (Integrated Development Plan, September 2005).  

 

IMMI commenced its exploration program at Oyu Tolgoi in 2000 and the company had delineated 

mineral resources of approximately 26,000,000 ton copper and 800 ton gold by May 1, 2005. The Oyu 

Tolgoi deposit stretches over 6.5 km by length, and 1.2-2.1 km by its width. It consists of at least five 

orebodies. Exploration activities are still underway at the project as the resource is increasing, and the 

final estimation of the resource has not been confirmed.  

 

Based on the resource estimation mentioned above, IMMI developed an Integrated Development Plan 

(IDP) for the project. IMMI submitted the plan to the Government of Mongolia in September 2005, 

and publicized the document thereafter. Now the company is working towards the implementation of 

the integrated plan. According to the IDP, the initial phase of the Oyu Tolgoi Project involves 

developing a mine with a throughput rate of 70,000 tpd, further increasing to 85,000 tpd within 5 years 

of the start of the mine. It is envisaged that open pit operation commences at the Southwest, Central 

and South deposits, followed by underground mine development at Hugo Dummett deposit. Extracted 

ore is to be processed in a concentrator and the final product will be copper and gold concentrate. The 

concentrate is then shipped to the market. The total project life is estimated to be 40 years. 

 

The detailed environmental impact studies for the project began in 2002. In the scope of this work, the 

studies focused on: determination of the natural settings, environmental conditions and combination of 

the eco-systems in the Oyu Tolgoi license area and the surrounding areas; assessment of the impacts 

that may be caused by the project for the environment and the eco-systems of the license area and the 

region, and the consequences thereof; determination of the methods to mitigate negative impacts; 

environmental protection, and detailed study of the monitoring indicators that shows changes that may 

occur in the environment. The DEIA report presents the results and findings of these studies.  

 

The main objectives of the Detailed Environmental Impact Assessment of Oyu Tolgoi Project was to 

determine (i) the potential impacts on the climate, air quality, geographical and geological settings, 
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ground and underground water resources, soil, flora and fauna, living condition of human inhabitants 

or native herder families of the area, socio-economic conditions, historical and cultural heritages 

preserved in the area, provided that the proposed copper-gold mine and associated process facilities 

are developed at Oyu Tolgoi; and (ii) the optimal methods to mitigate the negative impacts thereof. In 

order for these objectives, Eco Trade XXK has performed the following studies since 2002:  

 

1. Environmental Baseline Study for the Oyu Tolgoi mining lease and the surrounding areas. The 

study was performed by an independent study team in 2002 in the following areas: 

geographical and geological settings, ground and underground water resources, climate, air 

quality, soil, flora and fauna, population, socio-economic conditions, livestock and usage of 

pastureland. The findings of the studies were incorporated in this assessment.  

2. Detailed study on the damage and degradation of ground and underground water, air quality, 

soil and vegetation cover of the Oyu Tolgoi mining lease; and determination of rare and very 

rare plant species, their distribution and possibility to relocate, soil rehabilitation, rate of dust 

emission and methods to mitigate dust and dust sources. The findings of the studies are used 

in this assessment.  

3. Summer and winter camps of the herder families who live near the project, potable and 

household water sources and their quality, current socio-economic condition of the herder 

families. 

4. Determination of the extent of impact from Oyu Tolgoi Project on the landscape, air quality, 

ground and underground water sources, soil and vegetation cover and socio-economic aspects 

of the local residents within the project area and the surrounding  areas; indicate the impacts 

mitigation methods. In addition, review of applicable Mongolian and international laws, 

regulations, standards and procedures were also done.  

 

These studies were conducted by research teams led by Sc.D. (Geography) D. Dorjsuren, Director of 

Eco Trade XXK, Sc.D. (biology) and Prof. A. Bold, Member of the Academy of Sciences, Sc.D. 

(Geology and Minerals) and Prof. N. Batsukh, Ph.D. (History) and Prof. D. Tseveendorj, Sc.D. 

(Physics and Math) and Prof. R. Mijiddorj, Sc.D. (Geology and Minerals) R. Battumur, Sc.D. 

(Economy), Т. Narantuya and T. Enkhtulga, botanist J. Sanjid, pedologist Т. Munkhbat, geotechnician 

Ya. Jambaljav, geographer and IT specialist P. Janchivdorj and geographer А. Tsend-Ayush. About 60 

researchers and specialists, The Central Laboratory of Environmental Studies, Institute of Chemistry at 

the Academy of Sciences, chemistry laboratories of the Geo-ecological Institute, and the research 

laboratories of the University of Science and Technology were involved in the assessment studies. The 

findings of the studies were processed and incorporated into the final report.  
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The DEIA was prepared under professional guidance and supervision of IMMI’s environmental 

consultant Mr. John Miragliotta, to meet the requirements of international standards. The study team is 

delighted to extend its gratitude to IMMI and its employees including Chris Serginson, Senior 

Environmental Officer, J. Oyusuvd, Senior Environmental Coordinator, B. Altantsetseg, D. 

Munkhzorig, G. Odonkhuu and others who provided professional, methodological and financial 

assistance for completion of this important project.  

 

The Detailed Environmental Impact Assessment Report of Oyu Tolgoi project consists of six main 

parts and nineteen sections. Each section has appendices, figures and photos. Appendices are also in 

the English copy of the report.  

 

Part 1 of the Report includes project description of Oyu Tolgoi copper-gold mine and process plant, 

their capacity, operation method, proposed equipment, description of the main and auxiliary facilities 

to be constructed at the mine, limitations of planned capacities and their compatibility. These are 

presented with the economy related data and the legal grounds that are required for environmental 

approvals in the course of the project operation.  

 

Part 2 of the Report provides the results and the findings of assessment works regarding the impact of 

Oyu Tolgoi project on geographical and geological settings, ground and underground water resources, 

climate, air quality, soil, flora and fauna of the license area and the surrounding region; assessment for 

wastes with substantial impact to the environment, waste facilities and their management, noise and 

vibration generated by the project activities, methods to reduce such noise and vibration, potential 

hazards and risks associated to the natural force and human activities and the management thereof.  

 

Part 3 of the Report determines economic valuation of the ecological components throughout the Oyu 

Tolgoi license area to be affected by the project operation i.e. to be damaged, eradicated, polluted or to 

lose their natural conditions; and the mine closure and restoration plan along with a preliminary 

estimation of the costs required.  

The ecological and economic assessment of the Oyu Tolgoi project is the first of its type in Mongolia. 

The scope and methods for the ecological and economic assessment is yet to be formally finalized and 

this issue is subject to further debate. The body of the ecological and economic assessment of Oyu 

Tolgoi project was mainly shaped by the minerals royalty and land use fees currently effective in 

Mongolia, and the cost of protection and rehabilitation of some biological species. This assessment did 

not include the value of the copper and gold resources of the project. 

 

Part 4 of the Report discusses the impact of the project on the local community, regional development, 

and the national economy. This part of the report details the present socio-economic situation of the 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                          Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
                                          Executive summary of  OT EIA Report. Page - 4 

families, soums and aimags or settlement areas near the Oyu Tolgoi project. These will be the basic 

data to be used for monitoring the socio-economic impact of the project. This part also includes 

information on discussions organized among the community, local government leaders, and public or 

civil society organizations, and their opinion on the Oyu Tolgoi project at the time of exploration and 

planning stage of the project. In addition, historical and cultural heritages in the project area and the 

measures for protection of such values are discussed.  

 

Part 5 of the Report discusses options to mitigate negative impacts that may occur in the course of 

implementation of Oyu Tolgoi project and activities required for prevention of any pollution and 

protection of the environment. Preliminary estimation of the expenses for these are provided in Part 5. 

The part also provides the monitoring indicators for fast determination of environmental damage, 

degradation or pollution caused by the project, with the applicable standards. 

 

The last part of the report analyses the environmental laws and regulations, standards and procedures 

applicable for the project, and describes the key provisions of the acts and limitations or permitted 

ranges. Also in this part covered are the stages for adoption of ISO 14001 – the environmental quality 

management system, which is proposed for Oyu Tolgoi project.  The complete version of some 

compulsory standards are attached herewith. 

 

Based on the results and findings of the DEIA of Oyu Tolgoi project, the following conclusions are 

made: 

1. Oyu Tolgoi project shall have several negative impacts on the project area and the surrounding 

environment. The most significant are: 

• Mining and processing shall occupy 10 km x 8.5 km area, and this will further expand 

to 10 km x 9.1 km. Land disturbance will cover total of 68.7 km2 area, of which 9.8 

km2 is accountable to underground mine (North and South Hugo and others), 15.7 km2  

is to open pits, 27.9 km2 is tailings storage facility and waste rock dumps, and 

15.3 km2 is infrastructure facilities.  

• Ground water regime of the project area will be affected. Specifically, Umdai river 

bed will be altered permanently by two km. Mining operation will result in drawdown 

of underground water level. This may affect the groundwater resource and the 

associated vegetation cover in a 3.5 – 5.0 km radius of the mine pits.  

• The thickness of the soil in the project area is 10-15 cm in average. Gravelstone forms 

the top layer, underlain by a thin layer of 0.1 - 0.001 mm diameter fine particle. This 

type of soil and the thin layer shall be damaged by the operation of the project. 

Consequently, dust generation will increase and pollutant material may spread from 
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tailings dam and waste dumps by wind erosion. Seasonal high winds and low rate of 

precipitation contribute to the dust generation risk.  

• Project activities including mine development, transport and haulage of materials and 

other relevant activities to emerge in the project area will result in soil erosion. Soil 

cover of a substantial amount of area will eradicate as result of open pit mining, and 

establishment of waste rock dumps and tailings storage facility. In addition, small 

particles created by weathering effect may pollute the soil being transferred by wind 

from waste rock dumps and stockpiles.  

• Vegetation cover of approximately 1,811 ha area shall be removed within the project 

area. Vegetation cover of another 1,302 ha will be temporarily displaced. However, 

this can be rehabilitated after mine closure. In addition, vegetation in approximately 

1,249 ha in the surrounding areas of the mine maybe subjected to secondary damage 

in relation to the mine operation. Several rare and very rare plant species registered in 

the Red Book of Mongolia are found in the project area. The species can be relocated 

out of the project area or porpogated in the surrounding areas. 

• Mining operation, transport and haulage of materials, noise and lighting will have 

negative impact on the migration of the animals that inhabit in and transit through the 

project area, such as wild ass and black tailed gazelle.    

   

2. The project area is one of the least populated territories of Mongolia. This area had been used 

by local herders as pasture for their livestock. The positive impacts of the project on the local 

residents are summarized below:  

• Employment at the mine  

• Improved opportunity to be involved in related industries  

• Diversity of income 

• Increased budget revenue 

• Improved infrastructure  

• Job related training  

• Improved health services and general health condition.  

 

Water supply in certain areas, pasture and air pollution or dusts, and noise are the 

impacts on the local people to be generated by the project and potential environmental 

changes. IMMI carried out a relocation program for the local herders who lived near the 

project area. IMMI provided support for their subsistence and covered the relevant 

expenses.  
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3. The proposed project at Oyu Tolgoi is not in conflict with the environmental laws and 

regulations of Mongolia. The detailed environmental impact assessment conducted for Oyu 

Tolgoi project, associated activities and the environmental approvals and permits were all 

performed or obtained according to the requirements of the effective Mongolian legislation.   

 

Based on the above mentioned principal findings and conclusions in the DEIA of Oyu Tolgoi, 

it is recommended to launch the project, as the environmental impacts are within the 

permissible ranges. The major impacts determined in the process of the assessment works are 

included in the Report with the mitigation methods thereof. It is important to fully comply 

with the environmental protection plan and the environmental monitoring program attached in 

the assessment documents, and reflect them in case of designs and drawings.  

                             

                                                 

OYU TOLGOI ENVIRONMENTAL IMPACT ASSESSMENT AND ITS REPORT AND 

RECOMMENDATIONS PERFORMED AND PREPARED BY:   

   

ECO-TRADE LLC,  

AUTHORIZED ENVIRONMENTAL CONSULTING COMPANY, MONGOLIA  

 

DIRECTOR: Dr. D. DORJSUREN 
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1. INTRODUCTION 

 

1.1 Project proponent 

Ivanhoe Mines Mongolia Inc XXK (IMMI) is the mining license holder and the development proponent of 

the Oyu Tolgoi Project (the Project). IMMI is a wholly owned subsidiary of Ivanhoe Mines Ltd, a mining 

and exploration company listed in Canada and the United States. 

 

1.2 Brief description of Project 

The Oyu Tolgoi Project is located in Khanbogd Soum of Omnigovi Aimag in the South Gobi region of 

Mongolia, approximately 550 km south of Ulaanbaatar and 80 km north of the Chinese-Mongolian border 

(see Figure 1.1). The Oyu Tolgoi property is included in Mining License 6709A, which covers an area of 

8,496 ha centered at latitude 43°00'45"N, longitude 106°51'15"E. 

 

Figure 1.1 Project location 

 

 

The project consists of open pit and underground mines, a processing plant, a single paddock mine tailings 

storage facility and on-site waste rock disposal.  It is proposed that the Oyu Tolgoi Project use conventional 

crushing, grinding and flotation treatment processes to initially treat 70,000 tonnes per day (tpd) of ore, 

increasing to 85,000 tpd during the first five years of operation, for the production of a copper-gold 
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concentrate suitable for sale to smelters.  Further expansion to 140 000 tpd will be evaluated during the 

initial project phases and may be subject to further assessment where significant changes to environmental  

aspects occur. 

 

The mineral resource es t imates  a t  Oyu T o lgoi  were  based  on some  560,000 metres of 

drilling carried out to 13 April 2006.  The two resource estimates include: 

• Hugo North Inferred Resource Estimate  prepared by Ivanhoe Mines under the supervision of 

AMEC Americas in February 2006. 

• Southern Oyu Open Pit Proven and Probable Mineral Reserves Estimate prepared by GRD 

Minproc January 2006.  

 

There are two distinct sources of ore as shown in Figure 1.2: 

• the Southern Oyu deposits, consisting of the Southwest, South, Central, and Wedge zones 

• the Hugo Dummett deposit, consisting of the Hugo North and Hugo South zones. 

 

Figure 1.2 Profile of Ore Bodies 

 

 

The Southern Oyu deposits are amenable to open pit mining, of which the gold-rich, near-surface 

Southwest zone will be the first mining development and will provide most of the plant feed for the 

first four years. The Hugo Dummett deposit is best suited to block-cave underground mining. Hugo North 

will be the first underground mine. The Hugo North ore is of higher value, and so underground 

production will be increased to displace production from the open pit as soon as possible.  This mine case 

will result in a mine life of more than 40 years.  

 

This mining scenario represents the base case for development of the resource as proposed in the 

development plan produced by AMEC Ausenco Joint Venture (AAJV) released in August 2005. A 

further expansion opportunity, phase 2, is identified in that study whereby underground and open pit 
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production would increase to a nominal 140,000 tpd.  In this plan, open pit production will continue for 

9 years of operation and underground mine life will be approximately 32 years.   

 

The proposal for development assessed in this document is substantially for the base case 40 year mine 

life at the production rate of 70,000 tpd increasing to 85,000 tpd within the first five years.  However, the 

environmental issues associated with the increased production rate of 140,000 tpd are not substantially 

different from the base case as the same volume of ore will be processed over a shorter period of time.   

 

The project will require substantial support infrastructure as there is little infrastructure within 50 km of 

the site.   The support infrastructure located within the Oyu Tolgoi project area will include: 

• Accommodation facilities for operational and construction employees and contractors 

• An airport to facilitate light freight and transportation of employees and contractors 

• Workshops for mine equipment 

• Explosives plant 

• Waste treatment facilities for sewage waste water 

• Waste disposal facilities for non mine wastes 

 

Infrastructure located off the mine license will include: 

• Groundwater bores, pumps and pipelines for supply of project water requirements from aquifers 

located 30 km to 60 km north east of the project area. 

• Transport infrastructure from Oyu Tolgoi to the Mongolian-Chinese border crossing at Gushuun 

Sukhait 

 

The power supply for the project is subject to agreement with the Government of Mongolia.  A number 

of options are being considered by IMMI including the option of development of a coal fired power plant 

located at the project site.  

The total capital to achieve 85,000 tpd from Hugo North, in the base case, is USD $2.4 billion, 

including all sustaining capital, over slightly more than 9 years of phased development.  In a base 

case only scenario, the average cash cost of copper after gold credits is $0.39/lb over the life of the mine. If 

Phase 2 is added to create an expanded case, then the average over the life of the mine is $0.40/lb.  
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1.3 The Environmental Impact Assessment (EIA) Process and Project Approval 

        

1.3.1 Objectives and Scope of the EIA  

The main objectives of the EIA as stated in the Mongolian Law on Environmental Impact 

Assessment (first approved Mongolian Government in 1998 and updated 2001) are prior 

identification of any possible adverse (or negative) impacts from the proposed Project and their 

relating activities to human health and the environment as well as determination of management 

and mitigation measures of impacts.      

 

The Mongolian Ministry for Nature and Environment (MNE) is responsible for environmental 

legislation and approvals for new projects in the country as stated in the above mentioned law, based on 

EIA Reports including Environmental Protection Plans (EPP) and Environmental Management Plans 

(EMP).   

Mining projects must produce project documents for screening before obtaining a license for mineral 

use. After negotiations between MNE and IMMI in 2002, preliminary project concepts were submitted 

to MNE in February 2003, including baseline environmental data produced by Eco Trade LLC, 

Mongolian consultants licensed for undertaking the EIA under Article 9 of the Law on EIA. On 

review of this information, the MNE screening committee established formal guidelines for the Oyu 

Tolgoi EIA in March 2003.  

 

Extensive baseline data have been gathered and plans developed to assess the potential impacts of the Oyu 

Tolgoi project on the bio-physical and social environment in the south-central region of Mongolia. Work 

to date also includes environmental risk assessment, proposed mitigation, protection and monitoring 

plans.  

All the mitigation measures including the EIA document, Environmental Protection Plan (EPP) and 

Environmental Monitoring Program (EMP) must be considered in the further detailed design of the Project and 

during the construction and operation of the Project.      

The EIA will form the basis for development of a project Environmental Management System (EMS).  The 

EMS will provide a framework for implementation of the commitments and obligations contained in the 

EIA including management plans and monitoring plans. Also, IMMI has stated that it is committed to 

developing the EMS to meet the requirements of the ISO-14001:2004 standard for Environmental 

Management Systems. 

The EIA for the project is being completed in three stages: 

• Volume I – Oyu Tolgoi to Gashuun Sukhait Road and Infrastructure Corridor 
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• Volume II- Oyu Tolgoi Project Groundwater Resource Use from the Gunii Hooloi and Galbyn 

Gobi Regional Aquifers 

• Volume III – Oyu Tolgoi Project Mine Development and Site Infrastructure 

The EIA for the access road corridor from Oyu Tolgoi to Gashuun Sukhait was completed in April 

2004 and approved by the MNE in May 2004. The second document on groundwater resource use 

was submitted June 2005 and approved in September 2005. Further EIA documentation for power 

supply may be required based on the outcomes of negotiations with the Mongolian Government that 

are current at the time of preparation of this document. 

1.3.2 Submissions  

 

IMMI are responsible to inform results of the EIA and approved documents (EIA Final Report) to the 

public as required by Article 7.5 of the Mongolian Law on EIA.   The local community and other interested 

non governmental organizations have a right to know the main impacts of the project, environmental 

protection plan and monitoring program implementation.  

 

At the completion of the EIA, all reports are submitted to the Khanbogd Soum Governor before submitting 

to the MNE.  It is considered good process to include local policy and the outcomes and submissions and 

public opinions in the EIA report. IMMI Preliminary Consultation was commenced in March 2003.  The 

consultation focused on the stakeholder opinions about the Project and their request and needs for further 

information regarding the feasibility study and project planning. This consultation also established a 

program of ongoing communication throughout the project development and operation.  During the project 

implementation, stakeholder consultation will continue with ongoing community programs of employment, 

training and support programs for the local communities and public relations.      
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1.4 Public Consultation Process 

 

Based on the IMMI’s Preliminary Community Consultation Plan (Eco-Trade 2003), a community 

consultation program was launched in March 2003 to identify stakeholders, understand their concerns and 

needs, and communicate information on project development as well as on IMMI’s planned environmental, 

economic, and social initiatives. Initial consultations with stakeholders, including local families and 

authorities, focused on the Oyu Tolgoi project development and the current impacts from past and present 

minerals exploration. These consultations found local and neighboring communities, including local 

authorities, supportive of the project and appreciative of IMMI’s commitment to understanding, protecting, 

and supporting local livelihoods. Local communities also made clear their interest in regular access to 

information on the project and its environmental impacts related to water, soil, and pastureland, as well as 

access to employment and training opportunities and overall community assistance programs. Refer to Part 

IV. Chapter1. Appendix 1&2 for IMMI’s Preliminary Consultation Reports. 

 

The preliminary consultation process began early in the project planning phase to understand local needs, 

identify and address issues as they arise, and establish effective and sustainable mechanisms for open 

communications and productive relations with local communities. The consultation program is proposed to 

continue over the life of the project, incorporating a variety of culturally appropriate methods for soliciting 

local input and presenting project information that will mutually serve, and benefit, IMMI and all 

stakeholders. These methods will be co-designed by local communities themselves, to ensure local 

ownership of ways in which IMMI and communities interact and relate. Regular monitoring meetings, 

sponsored by IMMI but led by community representatives, will allow for feedback about company-

community relations and the progress and impact of community initiatives. 
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1.5 Project Approvals  

 

1.5.1  Relevant Legislation and Policy Requirements 

This section deals with key legislative and other statutory legal acts and instruments that formulate 

environmental protection requirements in connection with development of the Oyu Tolgoi project, 

including International requirements. 

Laws, regulations and policies that apply to each of the environmental components include but are not 

limited to: 

• The Constitution of Mongolia, 13 January 1992 

• Ministry of Nature and Environment, Department of Information, Monitoring-Investigation and 

Assessment, Conclusion of the Screening, of the Environmental Impact for the Oyu Tolgoi Project, 

February 2003, Ulaanbaatar 

• The Law of Mongolia on Environmental Impact Assessment (22 November, 2001) 

• Environmental Protection Law of Mongolia (30 March, 1995) 

• Mineral Law of Mongolia, Ulaanbaatar, 5 June 1997 

• XII Mineral Policy, Legislation and Regulations in Mongolia by the Department of Geology, 

Mining Policy Development and Coordination, Ministry of Industry and Trade, Mongolia 

• Pollution Prevention and Abatement Handbook World Bank Group, Effective July 1998 

• World Bank Environment, Health and Safety Guidelines.  Mining and Milling – Underground 

• World Bank Environment, Health and Safety Guidelines.  Mining and Milling – Open Pit 

• World Bank, Environmental Assessment Sourcebook Update: Environmental Assessment of 

Mining Projects, 1998 

• World Bank, OD 4.01 Environmental Assessment August 1991 

• International Finance Corporation, OP 4.01 Environmental Assessment 1998. 

Applicable Mongolian National Standards (MNS) which apply to each of the environmental components 

are presented in Appendix 24.10. 

Laws and regulations that apply to the protection of topography and landscape include but are not limited to 

the following: 

• Law of Mongolia on Land (7 June, 2002) 

• Law of Mongolia on Land fees (24 April, 1997) 

Laws, regulations, and guidelines that apply to the protection of air quality include but are not limited to: 
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• Law of Mongolia on Air, 31 January 1995 

• WHO 2000, Air Quality Guidelines – Second Edition 

http://www.euro.who.int/air/activities/20050223_3  

Laws and regulations that apply to the protection of surface water and groundwater include but are not 

limited to the following: 

• Law of Mongolia on Water Final Version, 22 April, 2004, City of Ulaanbaatar 

• Rules for repayment of water population, State environmental committee order No 6, 1992 

• Rules for lining on the inside of waste water dug hole order of MNE and MN, 169/171 1995 

• Rules for protection of water resources order of Ministries of MNE and MH, 143/A/352, 1997 

• Regime of protection and hygienic zone of water supply sources.  Order of ministries MI, MNE 

and MH, 167/335/A/171 

• Water quality normative and requirements for water supply facilities.  Order of ministries of MNE 

and MHSS, No 143/a/352, 1997. 

Laws and regulations that apply to the protection of soil cover and quality include but are not limited to the 

following: 

• Law of Mongolia on Land, 7 June 2002, Ulaanbaatar 

• The law of Mongolia on Special Protected Areas, November 1995 

Laws and regulations that apply to the protection of vegetation include but are not limited to the following: 

• Law of Mongolia on Land, 7 June 2002, Ulaanbaatar 

• The law of Mongolia on Special Protected Areas, November 1995 

• Mongolian Law on Buffer Zones 

Laws that apply to the protection of impacts on fauna include but are not limited to: 

• Law of Mongolia on Fauna, 5 May 2000 

• Law of Mongolian on Hunting, June 1995 

Mongolian regulations do not include criteria for ambient noise.  In the absence of Mongolian criteria, the 

World Bank guidelines are recommended for the Oyu Tolgoi project. 

The laws that relate to protected areas for environmental and cultural purposes are: 

• The law of Mongolia on Special Protected Areas, November 1995 

• Mongolian Law on Buffer Zones 
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• Law of Mongolia on Land, 7 June 2002, Ulaanbaatar 

Any activities within strictly protected areas require approval from the Ministry for Nature and 

Environment and the relevant protected area authority.  The proposed access road corridor, assessed in the 

Project EIA Volume I, will traverse 13 km of existing access road through the Small Gobi Strictly 

Protected Area (SGSPA).  Approval for upgrading the road and the construction of a power line has been 

granted through the EIA submission for the project.  The development of final designs will require 

additional approval from the relevant authorities in accordance with the commitments made in the EIA. 

The laws that relate to land use for environmental and cultural purposes are: 

• The law of Mongolia on Special Protected Areas, November 1995 

• Mongolian Law on Buffer Zones 

• Law of Mongolia on Land, 7 June 2002, Ulaanbaatar 

• Law of Mongolia on Land Fees, 24 April 1997. 

The Mongolian Constitution provides for common use of pasture land and public ownership of natural 

resources unless granted through law.  Land use for permanent infrastructure must be granted and fees paid 

in accordance with the Mongolian Land Law and Land Fees Law.  Land use at Oyu Tolgoi for exploration 

and development work is currently permitted through an annual application process to the Khanbogd Soum 

administration.  Mineral rights and mining licences do not constitute land tenure and do not exclude 

common pastoral land use.    

The relocation of local herder families resulted in the termination of several land use leases for livestock 

herder camp locations.  New leases were granted on the relocated camp sites beyond a 10 km radius from 

Oyu Tolgoi.  The land law provides an administrative process for the management of permanent 

settlements and establishes decision-making authority with local and regional governments.   

Additional laws that relate to environmental protection include: 

• The Mongolian Law on Protection from Toxic Chemicals, 14 April 1995, Ulaanbaatar 

• Law on household and industrial waste, 1 July 2004. 

1.5.2  Planning Processes and Standards  

 
The Law of Mongolia on Environmental Impact Assessment (2001) provides: the legal basis for EIA in 

Mongolia; the responsibilities of proponents, authorities and practitioners; a description of the EIA process; 

specific guidelines for EIA; and, the process for approval of EIA documents.  The EIA process described in 

the Law is described in Figure 1.3. 
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The terms of reference for the Detailed Environmental Impact Assessment (DEIA) are established from the 

screening guidelines produced by the MNE as discussed in Section 1.3.1 (refer Part I. Appendix 1). 

 

The DEIA shall be conducted by the economic entity which obtained the license according to the statement 

in Article 9 of the present Law.  IMMI have contracted Eco Trade as the licensed economic entity to carry 

out the DEIA for the Oyu Tolgoi Project.   

 

The Law requires the DEIA to include: 

• Environmental baseline data and indices (preliminary baseline data was submitted with application 

for screening); 

• The optimal alternative of the project and technology; 

• Recommendations on measures to mitigate and eliminate potential and significant adverse impacts; 

• Analysis and calculation of the extent and area of impacts associated with the project; 

• Risk assessment; 

• Environmental Protection Plan; 

• Environmental Monitoring Plan; 

• Opinions of local citizens, the Presidium of the Citizens’ Representative Khural (national 

government) of Soum ( local government) and Duureg (provincial government); 

• Other issues related to the “cultural strata” of the locality where the project is to be implemented, 

and the peculiarities of the project; 

• Restoration project. 

 

1.5.3 Environmental Protection Plan and Environmental Monitoring Program 

The project proponent is required to develop the Environmental Protection Plan and Environmental 

Monitoring Program to implement the recommendations and conclusion of the DEIA and to monitor and 

control its own processes and performance. 

 

The law requires that the Environmental Protection Plan shall include the measures to reduce, mitigate or 

eliminate the adverse impacts which have been identified during the DEIA and the timeframe and estimated 

cost for the implementation of those measures. 

 

The Environmental Monitoring Program shall include the investigation of predicted impacts and will 

specify the methods applied for monitoring.  The monitoring schedules, costs and reporting mechanisms 

are to be included in the monitoring program. The organization which conducted the Screening of the 

DEIA, shall approve the environmental protection plan, environmental monitoring program, and the 

estimated resources and costs required for implementation. 
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Costs on environmental protection measurements related to the mineral resources shall be regulated with 

the Law on mineral resources.  The environmental protection plan and environmental monitoring program 

will be controlled by the local state environmental inspectors, Citizens’ Representative Khurals and their 

Presidiums of Aimag, Soum, and Duureg. 

 

Where bonds are deposited in regard to environmental protection plans and environmental monitoring 

programs, the organization who conducted the Screening of the DEIA shall make decisions on the return of 

the bond on the basis of monitoring results submitted. 

 

The environmental protection plan, environmental monitoring program, as well as guidelines and 

methodology for restoration of disturbed land, shall be approved by the MNE, while the restoration 

standard shall be approved by the legislative organization according to the relevant laws and legislation. 
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Figure 1.3 Environmental Impact Assessment Process Flowcharts 

 

 

 

Initial 
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Submission of Project Planning 
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No need for EIA 

 

Appointment of Environmental Survey Company 

 

Submission of EIA planning 

 

Examination by MNE, LGs  

Public Consultation 

 

Commencement of EIA process 

 

Preparation of EIA Report, EPP, 
EMP 

 

Submission of EIA Report, EPP, 
EMP to MNE 

Clearances from MNE 

Edition of the EIA Report, EPP 
and EMP 
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Direction of Revision   
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Mitigation Measures 

 

Beginning of Project 

 

Term of Reference 
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MNE –  Ministry of Nature and Environment 
LG    –  Local Government 
EIA   –  Environmental Impact Assessment 
EPP   –  Environmental Protection Plan 
EMP –  Environmental Monitoring Program 
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2. PROJECT SOCIO-ECONOMIC  JUSTIFICATION 

2.1 Economic Benefit to Mongolia 

Based on a report commissioned by IMMI and published in August 2005, the Oyu Tolgoi expanded case 

would have the following impacts on the economy of Mongolia between 2002 and 2043: 

• 34.3% (average) increase in real GDP 

• 117,000 (average) increase in employment (full & part time workers) 

• 10.3% (average) increase in employment 

• 11.5% (average) increase in real per capita disposable income 

• US$7.9 billion (cumulative) increase in government operating balance, excluding debt payments 

• US$54 billion (cumulative) increase in exports. 

 

2.2 Effects on Local Communities 

The main socioeconomic effects of the Oyu Tolgoi project on local communities are expected to be: 

• provision of direct employment at the mine 

• improved opportunities for employment in secondary sectors 

• higher fiscal revenue 

• infrastructure development 

• work-related training 

• a better quality of life overall. 

Induced impacts on local residents from environmental change may occur in the areas of local water 

supplies, grazing land, air quality, and noise levels. IMMI has implemented a residential exclusion 

zone surrounding the project site and is assisting with the relocation of herders who have customarily used 

this area for traditional activities. 

2.3 Effects on National Economy 

IMMI commissioned three socioeconomic and macroeconomic studies on the impact of the Oyu Tolgoi 

project on Mongolia.  These studies were prepared in 2004 and reflect earlier project data. In mid-2005, 

IMMI commissioned a new report to assess the socioeconomic impact on Mongolia of the IDP expanded 

case (nominal 140,000 t/d) for the project. 

The mine is expected to have significant, long-lasting, and net positive effects on the economy of Mongolia 

in terms of investment expenditures, exports, and jobs. The project is also expected to help Mongolia 
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expand its industrial and manufacturing sectors and to bring job-intensive diversification to an economy 

that is currently dominated by agricultural production. 

More than 10,000 person-years of construction employment and 38,000 person-years of total employment 

will be generated. IMMI aims to have a 90% Mongolian national workforce by the fifth year of operation. 

Over the life of the mine, the average increase in the number of jobs created in Mongolia is forecast to be 

10.3% per year. It is assumed that sufficient workers are available in Mongolia to meet the operational 

needs of the project, including indirect employment. The largest effects will not be seen in the mining 

industry, but rather in other support industries that are currently under-utilized. The real Gross Domestic 

Product (GDP) of Mongolia is forecast to increase by approximately 34.3% from 2002 to 2043. In addition, 

the project will dominate national economic performance during its lifetime. Correspondingly, variations in 

mine production will affect overall economic conditions in the country over time. Fiscal effects are 

indicated by the cumulative difference in the government sector's current revenues. The increase from base 

case revenues is projected to US$7.9 billion over the life of the mine, potentially producing a substantial 

cumulative reduction in government debt. Corporate taxes show the largest increase over the project 

period. 

Other economic effects include changes to physical infrastructure and human resource capabilities. 

Regional infrastructure will be improved with new road and railway transportation links and a new 

electricity generating station and power transmission lines. 

IMMI will also be undertaking training and capacity-building activities on a national scale to assist with 

efforts to reach its employment target for Mongolian nationals on the project and in support of its broader 

social responsibilities. 

From the report published in August 2005, the impacts of the expanded case are summarized below in 

Table 1.1. 

Table 1.1 Project Impacts (2002-2043) 

Economic Factor Average % Increase Cumulative Increase 

Real GDP 34.3  

Consumer expenditures 9.3 - 
Exports 71.6 - 
Imports 44.2 - 
Net exports (US$ 1995 billions) - 11.2 
Employment 10.3 - 
Labour force participation rate (avg) 5.8 - 
Real per capita disposable income 11.5 _ 
Government operating balance excluding debt 
payments (US$ 2005 billions)  7.85 
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2.4 Project Alternatives 

The alternatives for exploiting the mineral resource at Oyu Tolgoi are limited by economic, geotechnical, 

engineering and environmental considerations.  The Integrated Development Plan for the Project identified 

and investigated the feasibility of two options for mining the resource; one with an ore treatment rate of 

75,000 – 85,000 tpd over more than 40 years of mining; and the expanded case which treats a nominal 

140,000 tpd over approximately 30 years of mining.  Both of these options use a combination of open pits 

and underground mining and essentially the environmental issues associated with each are identical except 

that the rate of mining is increased in the expanded case.  Decisions in regards to the initiation of the 

expanded mining case will be made during the initial operational phase when more detailed investigations 

relating to this development case are completed. 

The mine, processing and support infrastructure are located within the Oyu Tolgoi mining license and as 

such, there are no  reasonable alternatives for the location of the project outside of this licensed 

area.IMMI’s mining licence represents the administrative boundary of the Project.   The proximity of 

project infrastructure to the ore body is essential to maintain an economically feasible project.  Tailings 

facility, process plant and waste rock locations were investigated both within and outside the project area 

and locations were chosen on the basis of suitable geotechnical characteristics and proximity to the ore 

body.  The various options for the location of the tailings storage facility are discussed in detail in Section 

8. 

 

Project alternatives that are subject to further investigation and feasibility include the development of a 

dedicated smelter at or near the site to process concentrates produced at Oyu Tolgoi.  With a smelter 

providing a nearby source of sulphuric acid, it could be advantageous to process the low-grade resource 

identified in the Southwest open pit in a heap leach operation. The amenability of this material for heap 

leaching is subject to further evaluation. 

The combined use of high-compression thickeners to increase the deposition density of tailings and of 

decant towers to reduce the size of the tailings pond area has the potential to reduce make-up water 

requirements and thereby reduce the water demand form the Gunii Hooloi well field.  These water saving 

opportunities increase the rate of recirculation of process water and investigations are continuing as to the 

feasibility and cost implications. 
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3. PROJECT DESCRIPTION  

 

3.1 Location and General description of area 

The Oyu Tolgoi project is in the Aimag of Omnogovi in the South Gobi region of Mongolia. The 

property is approximately 550 km south of Ulaanbaatar, the national capital. 

There are a number of communities in the South Gobi region.  The most prominent is Dalanzadgad, 

with a population of 15,000, the centre of the Omnogovi Aimag and 220 km northwest of the Oyu 

Tolgoi property. Facilities at Dalanzadgad include a regional hospital, tertiary technical colleges, a 

domestic airport, and a 6 MW capacity coal-fired power station.  

The closest community to the property is Khanbogd, with a population of approximately 2,500, 35 km 

east. Others relatively nearby communities include Mandalgovi (population 13,500), 310 km north of the 

project on the road to Ulaanbaatar, and Bayan Ovoo (population 1,600), 55 km to the west. 

 

Access to the property from Ulaanbaatar is by air or over an unpaved road, passing through Mandalgovi, 

an 8 to 10-hour drive under good conditions. IMMI has constructed a 2,000 m long gravel airstrip at the 

site and routinely receives flights from Ulaanbaatar.  The airstrip will need to be relocated outside of the 

licensed area as the current location is within the mine development area and no other suitable location 

exists within the mine license boundary to meet the relevant standards. 

    

3.2  Geology and Resource development 

The Oyu Tolgoi area lies within an east-west-trending belt of Devonian-Carboniferous volcanic and 

sedimentary rocks of continental margin and island arc affinities, constituting the South Mongolia 

Volcanic Belt. The stratigraphically lowest rocks consist of mafic volcanic flows and lesser volcanogenic 

sedimentary rocks. These rocks are commonly strongly altered and host much of the contained copper in 

the Southern Oyu and Hugo Dummett deposits. Volcanic fragmental rocks of dacitic composition overlie 

the mafic volcanics and form an important ore host in parts of Hugo South. 

Intrusive rocks range from large batholithic intrusions to narrow discontinuous dykes and sills. These 

consist of late to post-mineral dykes (basalt, rhyolite, hornblende biotite andesite, and biotite granodiorite 

intrusions) and quartz monzodiorite units, genetically linked to the mineralization at Oyu Tolgoi. In many 

instances, the latter units are strongly to intensely altered. The Oyu Tolgoi project area is underlain by a 

complex network of faults, folds, and shear zones.  
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Major structures in the project area strongly influence the distribution of mineralization by both 

controlling the original position and form of mineralized bodies, and modifying them during post-mineral 

deformation events. 

Southern Oyu includes the Southwest, South, Wedge, and Central zones. These zones are contiguous and 

represent multiple mineralizing centers , each with distinct styles of mineralization, alteration, and 

host rock lithology. The boundaries between the individual zones coincide with major fault zones. At 

Southwest the dacite tuff and overlying strata have been removed by erosion, exposing deeper-level 

chalcopyrite-gold mineralization with associated biotite-chlorite alteration, hosted within basalt. 

Mineralization at the South zone is chalcopyrite-bornite dominant with associated biotite-chlorite 

alteration and is hosted within quartz monzodiorite, basalt, and dacite tuff. Strong, high-sulphidation 

mineralization and associated advanced argillic alteration, hosted by dacite tuff and quartz monzodiorite, 

are characteristic of the Central and Wedge zones. 

The Hugo Dummett deposit contains porphyry-style mineralization associated with quartz monzodiorite 

intrusions. The deposit is highly elongated to the north-northeast and extends over 3 km. Although 

mineralization is continuous over this entire length, it thins markedly and decreases in grade where 

the host strata are displaced by an east-west striking, north-dipping fault termed the 110 Fault, which 

defines the boundary between the Hugo South and Hugo North zones. 

 

The Hugo Dummett deposit exhibit several features unusual to porphyry copper systems, including: 

• the anomalously high copper and gold grades, particularly in the northern part 

• a weakly altered pre-mineral sedimentary cover sequence that lies just above the porphyry system 

• quartz + sulphide vein contents always exceeding 15% and commonly over 90% in the high-grade portion of 

the deposit 

• a highly-elongated gently-plunging tabular shape to the high-grade stockwork system. 

 

The mineralization of the Oyu Tolgoi project as of 3 May 2005 is classified as Measured, Indicated, 

and Inferred mineral resources. The following tables show the total resources reported at a copper 

equivalent cutoff grade of 0.6% and the Southern Oyu open pit resources at an equivalent cutoff grade 

of 0.3% copper. The equivalent grade was calculated using assumed metal prices of US$0.80 /lb for 

copper and US$350/oz for gold.   The contained metal estimates in the tables have not been adjusted for 

metallurgical recoveries.  

 

This resource data was used for the Independent Development Study that is subject to this 

assessment.  There have been a more recent resource assessments undertaken in January and 
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February of 2006 that identify further resources and further mine planning is proposed for the 

development of these resources. 

 

Table 1.2 Oyu Tolgoi Project Mineral Resources based on 0.6% Cu Eq. Cutoff, 3 May 2005 

   Grade   Contained Metal 

  Cu Au Cu Eq. Cu Au 
Mineral Resource Tonnes % g/t j k 000 lb oz 

Southern Oyu        
Measured 101,590,000 0.64 1.10 1 .34 1,440,000 3,580,000 
Indicated 465,640,000 0.62 0.43 0 .89 6,360,000 6,400,000 
Measured+Indicated 567,230,000 0.62 0.55 0 .97 7,810,000 9,980,000 
Inferred 88,500,000 0.47 0.41 0 .73 920,000 1,170,000 

Hugo Dummett        
Hugo North        

Indicated 581,930,000 1.89 0.41 2 .15 24,250,000 7,600,000 
Inferred 581,290,000 1.08 0.32 1 .28 13,840,000 3,840,000 

Hugo South*        

Indicated - - -   - - 
Inferred 490,330,000 1.05 0.09 1 .11 11,380,000 1,390,000 

Total Oyu Tolgoi Project        
Measured 101,590,000 0.64 1.10 1 .34 1,440,000 3,580,000 
Indicated 1,047,570,00 1.33 0.42 1 .59 30,610,000 14,070,000 
Measured+Indicated 1,149,160,00 1.30 0.47 1 .54 32,850,000 17,340,000 
Inferred 1,160,120,00 12 0.23 1 ,16 26,200,000 8,400,000 

*Resource estimate of June 2004 

Table 1.3 Southern Oyu Mineral Resources* at 0.3% Cu Eq. Cutoff grade, 03 May 2005 

 

 

Mineral resource category 

 

 

tonnes 

grade Contained metal 

Cu Au Cu eq Cu Au 

% g/t % 000lb oz 

Measured 126,560,000 0.58 0.93 1.18 1,620,000 3,780,000 

Indicated 

 

790,590,000 0.49 0.27 0.66 8,540,000 6,910,000 

Measured+Indicated 917,150,000 0.50 0.36 0.73 10,160,000 10,700,000 

Inferred 

 

78,240,000 0.37 0.18 0.48 630,000 450,000 

“-within ultimate pit shell  
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3.3 Mine Operations 

The mine plan for Oyu Tolgoi is based on initial open pit mining followed by an emphasis on 

underground mining to provide the majority of plant feed over the life of the project. Open pit mining after 

the initial production period is scheduled to suit the priorities of the underground mine and varies for 

the two project scenarios. 

Block modeling and optimization have identified nine open pit stages at the Southern Oyu deposits and 

three block caves at the Hugo Dummett deposit. 

From analysis of various open-pit-only, underground-only, and combined mining schedules, the relative 

ranking of the deposits in terms of highest to lowest value is Hugo North, Southwest, Hugo South, and 

Central. However, considering the lead-time required to develop and bring the block caves to full 

production, the following life-of-mine mining sequence was developed: 

 

• Open Pit  .......................... Southwest (stages 1 & 2) 

• Underground ...............................Hugo North Lift 1 

• Open Pit  .......................... Southwest (stages 3 & 4) 

• Underground .............................. Hugo North Lift 2 

• Underground ........................................ Hugo South 

• Open Pit ........... Southwest & Central (stages 5 to 9) 

Not all open pit stages are used in the present mine plan. 

 

3.3.1 Scheduling Scenarios 

The mine planning investigations to date have examined two scenarios: 

• Phase 1 base case, treatment of 70,000 to 85,000 t/d of ore 

Plant feed is from two southwest open pit stages and two Hugo North block caves. 

• Phase 2 expanded case, treatment of a nominal 140,000 t/d of ore. 

Plant is essentially doubled in size and feed is from the first four open pit stages, two Hugo North 

block caves, and one Hugo South block cave. 

 

In both cases, the early development of underground shafts and infrastructure is the critical path for ore 

production from Hugo North Lift 1. 

The mining rate from the open pit stages and block caves was based on the blending requirements for 

plant feed.  
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The base case limits production from Hugo North Lift 1 to 30 Mt/a and defers the latter stages of the open 

pits until after Hugo North Lift 2 comes into production. For these reasons Phase 2 has been examined as a 

production scenario that could maximize the project value. The decision to proceed or not with Phase 2 

can be made as Hugo North Lift 1 production is ramping up to its Phase 1 rate. 

Other scenarios, such as scheduling the entire underground and open pit inventories, are yet to be 

completed. The number of open pit stages that have been identified provide opportunities for risk 

reduction if underground development should be delayed. 

Mine planning work for the open pits is based on Measured and Indicated resources only, while the 

underground mine planning uses both Indicated and Inferred resources to generate production schedules. 

 

Base Case Production Schedule 

First ore treatment in the plant is scheduled for mid-2008. Open pit mining commences the year before to 

match the staggered delivery and commissioning of shovels and other equipment. Underground access and 

development continue from Hugo North Shaft 1, which is currently being constructed. Development 

of Shaft 2 begins in 2006 under the current scheduling scenario. 

Medium- and high-grade ore from open pit preproduction is stockpiled and processed in 2008. Low-grade 

ore is stockpiled separately for feed at the end of open pit mining. Only materials from Southwest 

(ore type 1) and Hugo North (ore type 6) are processed in the base case. The average mining rate is 

25.5 Mt/a from the open pit and 30 Mt/a from Hugo North over a mine life of 40 years. 

 

The high gold grades from the pit and very high copper grades from the underground indicate the source 

of early gold production from the combined feed and reinforce the high value of the underground 

ore. Lower copper and gold grades after 2013 are from low-grade stockpiled material from the open pit. 

 

 

 

 

 

 

    



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 22 

 

 Figure 1.4 Development of Hugo North Shaft 1 

 

Figure 1.5 of Base case  

 

 

 

 

 

Expanded Case Production Schedule 
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The preproduction and initial years of the expanded case are the same as the base case. The difference 

is that open pit mining continues with the stripping of stage 3 and plant capacity is expanded as Hugo 

North Lift 1 production reaches and passes 30 Mt/a. Hugo South is developed and begins production 

to replace the open pit resources. The average mining rate is 52.5 Mt/a from all ore sources over a mine life 

of 35 years. 

In the expanded case two additional Southwest pit stages and increased production from Hugo North Lift 1 

provide the ore for the larger plant. The expansion also allows Hugo South to be mined much earlier 

than would be possible in the base case. The remaining open pit stages (5 to 9) are not included but 

would be available to expand the project life beyond the current schedule. 

 

Figure 1.6 Ore processing by metallurgical ore type-expanded case 
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3.3.2 Open Pit Mining  

 

The open pit design work was performed by GRD Minproc Limited, focusing on the Southern Oyu 

deposits. Recognizing the ultimate benefit to the project of exploiting the underground resources in Hugo 

Dummett, the plan provides for flexibility in grade and tonnage scheduling. The open pit mine plan is 

based on a mineable resource of Measured and Indicated material. 

Key geotechnical design parameters were provided by SRK Consulting based on extensive 

geotechnical studies. 

Open pit design 

Based on the pit optimization results, the objective of the pit development strategy was to minimize the 

early mining costs and maximize the early return from the open pit operation. Nine open pit mining 

stages, all within the Southwest and Central deposits (see figure 1.7) only, were identified to allow for 

all life-of-mine options. Only designs for stages 1 to 7 were considered for production scheduling. Stages 

8 and 9 are pit optimization shells that require further work as mine planning proceeds.  

Preproduction ore is from stage 1 only. The base case production schedule is generated from mining stages 

1 and 2, while the expanded case uses stages 1 to 4. 

Basic Design Criteria 

• Average cutback width ....................... 150 m 

• Minimum mining width  .............. 40 to 50 m 

• Bench height  ....................................... 15 m 

• Bench stack height limit 

- Weathered rock ............................. 60 m 

- Unweathered rock .......................... 90 m 

• Berm width  ............................. 7.0 to 11.5 m 

• Bench face angle (assuming drained slopes): 

- Weathered rock  .............................. 65° 

- Unweathered rock  ........................... 75° 

• Wall slopes (LOSA) ..................... 40° to 50° 
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Figure 1.7 Open Pit Mining design summary  

 

 

 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 26 

 

Waste Dumps & Stockpiles 

Dumps and low-grade stockpiles will be constructed as required for each stage of open pit mining. 

Dump heights will be constructed to 70 m in height depending on topography and waste volumes. 

The low-grade stockpile area has a capacity to accommodate all mining scenarios. An overall slope of 18° 

was considered in the preliminary design of the waste dumps and stockpiles. In the calculation of the 

waste dump capacities, it is assumed that the swell of bank volume would be 30% after taking into 

account some natural sorting and compaction on the dumps (see figure 1. 8). 

Figure 1.8 Typical Waste Dump Section with distribution NAF and RAF Rock 

 

Because Oyu Tolgoi is in an arid area with very low rainfall, no significant acid rock drainage (ARD) 

issues are expected. The base of the dumps will be sealed by working the subsurface clay materials. 

Potentially acid forming (PAF) material will be encapsulated within non-acid-forming (NAF) material, 

and the final surfaces will be capped with rock armoring. This methodology will be suitable for 

progressive construction and rehabilitation of the dumps. ARD is discussed more detail in Part 2. Chapter 8. 

Open pit mining operations 

Open pit mining at Oyu Tolgoi will be a conventional shovel-truck operation. Drilling, loading, 

hauling, and dumping will be carried out by IMMI’s workforce.  Blasting products and services will be 
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provided by a contractor. The open pits will be operated 24 h/d, on two 12-hour shifts, nominally 340 

d/a. It was assumed that 25 days per year will be lost due to unscheduled delays such as weather 

conditions. The total workforce is estimated to vary from approximately 400 to 448 personnel, including 

management and labour, from start-up to peak requirements. 

Open Pit Mining Equipment Requirements 

Table 1.4 Open Pit Mining Equipment 

Equipment Start-up Peak 

Hydraulic Shovels 2 3 
Mining Trucks 13 23 
Rotary Drill 2 3 
Hydraulic Excavator (Phase 2 only) - 1 
Wheel Dozers 1 1 
Track Dozers 3 4 
Graders 2 2 
Loaders 1 1 
Water Carts 2 2 

Drilling & Blasting 

Rotary blast hole drills will be used to drill approximately 17 m deep, 305 mm diameter holes at an 

average penetration rate of 45 m/h. A secondary drill is provided for pre-split blasts, secondary drilling, 

and the horizontal drain holes specified in the geotechnical recommendations. 

ANFO will be used in dry holes and heavy ANFO in wet holes. Given the prevailing conditions, most 

blasting is expected to be dry.  

 

Loading & Hauling 

The primary loading unit will be diesel hydraulic shovels. In normal operation, one shovel will be mining 

mainly ore and the other(s) will be stripping waste. The shovels will load to 220 to 240 tonne diesel 

mechanical trucks for transport to the mill site or the waste dumps 

The ore will be dumped directly to the crusher or stockpiled for reclaim. Waste will be distributed to 

the dump areas either through temporary ramps accessing the upper levels of the pits or via the final 

designed ramps in the pit stages. Front-end loaders will be used for dropcut excavation and backup 

loading capacity. 

Support Equipment 

Conventional ancillary equipment will support the loading and hauling operations. Pit dewatering will be 

by diesel-powered pumps from in-pit sumps to a tank at the crusher. Pit dewatering is not expected to be a 

major issue at Oyu Tolgoi. 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 28 

 

3.3.3 Underground Mine development 

 

Introduction 

The Hugo Dummett deposit will be mined by block caving, a cost-effective method where applied 

under suitable conditions. The deposit has two zones, North and South, both having dimensions, 

tonnages, and grades comparable to other deposits currently exploited by block-cave mining elsewhere 

in the world. Hugo North is the most attractive target for mining. 

Presuming that the current defined resource tonnages and grades are substantiated during underground 

development and operations, the assessment indicates that block-cave mining at Hugo North could produce 

1,155 Mt averaging 1.249% Cu and 0.299 g/t Au over a 43-year mine life. For the base case 

evaluation, peak ore production is 30 Mt/a, or approximately 85,000 t/d. 

Further increases could be realized in the Indicated and Inferred resources of Hugo North. Two adjacent 

areas with resource potential have been identified: a northern extension on strike, down plunge, and on 

approach to and within property held in joint venture with Entrée Gold Inc.; and additional deposits on 

the south and west fringes of Hugo North. An IMMI drilling program is currently underway in the 

northern extension area. 

Deposit assessment 

A high-grade starter zone has been identified within Hugo North.  The Hugo North mineral resource 

plunges to the northeast. Its current base is near the minus 400 m elevation (1,600 m below surface). 

The caving shapes foreseen are 1,500 m long x 200 to 700 m wide x 300 to 500 m high. The resource 

dimensions are considered suitable for block caving and place the mine into the category of "deep 

caving." 

Lift 1 Development Plan 

It is proposed to construct and operate Hugo North Lift 1 in a way that permits increasing ore production 

in a sequence of steps from approximately 15,000 t/d to 60,000 t/d and finally to 85,000 t/d. This 

sequence takes 11 years to execute from the date of project approval, or 6 years from initial to full 

production. Timely completion of shafts, primary development, underground installations, and secondary 

mine development is critical to achieving the forecast tonnages. 

To enable production ramp-up, the following major tasks will need to be executed concurrently or 

sequentially: 

• constructing and commissioning: 
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- Shaft 2 (one friction-type service hoist and one friction-type production hoist) 

- Shaft 3 (two production hoists) 

- Shaft 4 (one production hoist) 

• Annually constructing 60, then 96, and eventually 120 draw points on Lift 1. 

It should be noted that to meet the schedule, Shafts 2 and 3 and some associated lateral work will need to 

be developed before the necessary information for a feasibility study on Hugo North is obtained from the 

Shaft 1 exploration program. 

Assuming Hugo North is developed to produce 85,000 t/d of ore, it will be one of the world's largest 

block-caving operations exploiting a single, contiguous mineralized block. 

Underground Mining Method 

Block caving is a safe, proven, and highly productive method for extracting bulk ore tonnages from 

underground mines. It involves undercutting part of the ore body across a plan area, causing the overlying 

rock to collapse. The collapse of the ore, or "cave," is "by design" and is accomplished in a deliberate, 

controlled, and predictable manner. Initially, the ore is undercut and induced to cave by blasting. 

Thereafter, the blasted ore falls into an array of draw points beneath the initial cave area and is removed 

by load-haul-dump (LHD) equipment. As broken ore is removed, the pile within the cave slumps, 

creating a void, which in turn promotes further caving. 

 

The cumulative plan area overlying the draw points is called the cave footprint. Four sublevels will 

be developed under and adjacent to the ore body. The first two, undercut and extraction are necessary to 

initiate and sustain ore production.   The others are known as the ventilation and haulage sublevels. 
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Figure 1.9  Block Cave mining : offset herringbone Pattern             

 

 B. EI Teniente Pattern 

 

Design & Planning Considerations   

Block caving is expected to result in surface subsidence. To preserve the integrity of the mine shafts 

and principal infrastructure, the shafts and infrastructure will be grouped together in a "farm" 

approximately 1,500 m due west of the centerline of the resource. 

All mining crews, materials, and supplies required to construct and operate the block cave will be 

lowered and/or raised 1,300 m within a service shaft.  All ore and waste rock will be lifted 1,500 m to 

surface by one of four friction hoists after being hauled 1,100 m from the block cave by a combination of 

underground loader, train, and conveyor.  Collar-to-collar, the mining crews will transit roughly 6,000 m. 

From collar to workplace, materials and supplies will transit 3,000 m. 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 31 

 

3.4  Processing plant 

Design basis 

The concentrator will initially process 70,000 t/d of ore from the Southwest open pit. This rate will increase 

to 85,000 t/d once the Hugo North underground mine comes into operation. Hugo North will be the main 

ore source at this time, supplemented as required with ore from the open pit. Because the copper grade 

of the underground ore is higher, more concentrate will be produced from expanded mill flotation and 

concentrate handling circuits upgraded during the fifth year of operation. A second expansion (Phase 2) 

will increase plant facilities to handle 140,000 t/d of combined underground and open pit ore from the 

various deposits.  No new technology is employed in the design, and all the equipment specified for the 

process is proven.   Use of the largest available machinery will minimize the number of equipment units, 

thereby reducing the footprint and complexity of the facility. 

The plant will employ advanced communications and control methods. Process control will be from a 

central control room in the process plant. Key process parameters will be measured and controlled by an 

automatic regulatory control system that incorporates supervisory controls. An on-stream x-ray 

fluorescent analyzer will provide continuous assay data, enabling operators and supervisory control 

systems to optimize flotation and respond to upset conditions. 

A metallurgical and analytical laboratory on site will provide assays for concentrator control, mine grade 

control, metallurgical accounting, and concentrate shipments. 

 

Figure 1.10 Concentrator Facilities 
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Figure 1.11 Oyu Tolgoi- simplified Flowsheet 
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PROCESS DESCRIPTIONS: 

Primary Crushing & Conveying 

During the 70,000 t/d phase, the primary source of ore will be the Southwest open pit. Ore will be hauled to 

a gyratory primary crusher. A run-of-mine (ROM) ore stockpile near the crusher will absorb fluctuations 

in mine production and facilitate the blending of different ore types. Crushed ore from the primary 

crusher will be conveyed to a stockpile near the concentrator. The stockpile will have a maximum 

capacity of three days' supply of ore for the mill; the maximum live load capacity will be one day. 

 

Ore released during development of the underground mine and initial underground production will be 

trucked to the open-pit primary crusher and blended with open-pit ore.   During the 85,000 t/d phase, 

underground ore will be delivered to a half-day surge pile near the mine shaft farm and conveyed overland 

to the coarse ore stockpile. 

Figure 1.12 Primary crushing and Conveying diagram (Section 7 , IDP) 
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Grinding 

The grinding equipment will be based on the largest units currently in use (at Collahuasi in Chile). The 

semiautogenous (SAG) mill will be a single unit 12.2 m x 7.5 m (40 ft x 24.5 ft) in size with a 24.5 MW 

wrap-around variable-speed drive.  SAG mill discharge with a top size of 75 mm will pass through a 

trommel screen with 13 mm openings, where the bulk of the water and fine solids will be removed. The 

oversize will be washed over a vibrating screen, also equipped with a 13 mm screen deck. Undersize from 

the trommel and vibrating screens will collect in a pumpbox for transfer to the ball mill circuit. The washed 

pebbles will be conveyed to a bin ahead of two 746 kW cone crushers. 

Self-cleaning electromagnets on the conveying system will protect the cone crushers from tramp grinding 

steel. Crushed pebbles will report to a vibrating screen with a 13 mm deck located above the SAG mill 

discharge pumpbox. Water sprays will thoroughly wet and slurry the screen undersize, which will then mix 

in the SAG mill discharge pumpbox with the undersize from the other screen. 

Grinding circuit throughput will normally (90% to 95% of the time) be limited by the SAG mill capacity. 

When the crushers are not available, or when pebble production is excessive, a bypass feeder will 

draw uncrushed pebbles from the bin and deposit them on the SAG mill feed belt.  
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Figure 1.13 Crushed ore conveyor 

 

Figure 1.14  Grinding media 

 

 

Pressure distributors will divide undersize from the SAG mill circuit screens between two ball mills in 

closed circuit with 838 mm cyclones. Cyclone overflow, at about 33% solids and an average 80% passing 

particle size of 150 urn, will report to the flotation circuit. The grinding circuit will accommodate both the 

70,000 t/d and 85,000 t/d cases due to the differences in grinding energy required for the Southern and 

Hugo ores. 
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Flotation  

The testwork programs have led to a simple, typical porphyry copper flotation circuit with no unusual 

features or equipment. Ball mill cyclone overflow will gravitate to three rows of eight tank-type 

rougher flotation cells. Rougher concentrate will be combined with cleaner-scavenger concentrate, 

classified, and reground by four vertical stirred mills in closed circuit with a cluster of twelve cyclones. 

Regrind cyclone overflow, at a particle size of 80% passing 25 micron m, will be cleaned in two parallel 

rows of four cleaner cells followed by four scavenger tank-type flotation cells. 

The cleaner-scavenger concentrate will be combined with rougher concentrate for regrinding. 

Cleaner-scavenger tailings will be combined with rougher tailings and pumped to the tailings 

thickeners. The first cleaner concentrate will be pumped to a distributor feeding four recleaner 

column cells. Recleaner column tailings will be combined with primary regrind cyclone overflow 

and routed to the cleaner/scavengers. 

For 85,000 t/d operations, the vertical stirred mill circuit will be duplicated to provide eight mills for 

regrinding the combined rougher concentrate and cleaner-scavenger concentrate. The cleaning 

circuit for regrind cyclone overflow will be expanded from two to three parallel rows of eight flotation 

cells. The circuit for the first cleaner concentrate will be expanded from four to twelve recleaner 

columns. 

Concentrate Dewatering & storage 

Final concentrate will be thickened to 65% solids in two  high-rate concentrate thickeners and stored in an 

agitated surge tank prior to filtration. When the plant is expanded for the 85,000 t/d phase, a third 

thickener and second stock tank will be required. Automatic pressure filters will reduce the concentrate 

moisture to less than 9%.  Because of the cold winters, the concentrate thickeners and the stock tanks will 

be enclosed in a building. 
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Concentrate Load-Out 

During the initial operations phase, a wheel loader will load the concentrate into trucks for transport to 

a railhead in China. During the Phase 1c expansion, rail service will be available at the mine, and a rail 

siding will be routed through the loading point. The filter plant and storage shed will be enlarged to 

double the storage capacity, and a second loading point will be added. Wheel loaders will fill the railway 

cars from the pile below the filters. 

Tailings Disposal 

Flotation tailings will be thickened to 55% to 65% solids in two tailings thickeners. The thickener rakes, 

designed for winter operation, will be traction driven. Thickened tailings will be pumped through two 

tailings lines to a booster pumpstation near the tailings storage facility (TSF). The tailings lines will 

follow a graded corridor to allow the tailings lines to drain into the booster pumpbox if operations are 

interrupted. Two two-stage booster pump lines will distribute tailings around the TSF. 

 

Figure 1.15 Tailings Disposal 

 

Process Water 

Process water will be supplied from two ponds at the concentrator, each capable of storing 24 hours' 

requirement. Make-up water will be added to the pond from the raw water supply system to maintain 

the inventory. The ponds will collect reclaim water from the thickener's tailings dam, surplus water from 

mine dewatering, and runoff from the site drainage containment system. 
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Raw water from the borefield will be pumped to a tank close to the process plant for use in fire fighting, 

cooling, gland seal, column sprays, and other applications where clean water is required. 

Figure 1.16 Process Water System 

 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 39 

 

Grinding Media & Reagents 

Grinding balls will be delivered from China and dumped into storage bins at site. Ball feeders will meter 

the balls from holding bins onto the SAG mill feed belt, and onto conveyors delivering balls to the 

feed chutes of the ball mills. Grinding balls for the lime slaking mill and the regrind mills will be loaded 

into buckets and charged to the mills by the bridge cranes. 

Flotation reagents will be obtained from international suppliers, generally through Chinese-based 

affiliates. Storage will be provided for a six-week supply of unmixed reagents and for a one-day 

supply of diluted, mixed reagent. Quicklime will be received in bulk from China and stored in a silo 

capable of holding a two-week supply. Quicklime will be slaked as required to maintain a one-day supply 

of slurry in holding tanks.  

Table 1.5 Process Reagents and Proposed Volumes to be Stored On-site 

 

Process Reagent    Estimated Volume Stored On-Site 

 
Aerofine 3418A  72,000 kg  
Potassium Amyl Xanthate  358,000 kg  
Methyl Isobutyl Carbinol  72,000 kg  
IF56 or Dowfroth 250  36,000 kg  
Magnafloc 351  1,000 kg  
Magnafloc 800HP  76,000 kg  
Magnafloc LT510  15,000 kg  
 

 

3.5 Concentrate Handling & Shipping 

Concentrate transport to railhead 

Mongolia is land-locked and lacks developed ground transportation infrastructure. Because smelters 

within China will be the primary customers for the concentrate, a transportation link connecting Oyu 

Tolgoi with the rail system in northern China will be created. Wuyuan, China, was assumed to be the 

railhead location for study purposes. 

For the first three years of operations, concentrate will be loaded into trucks for transport to 

Wuyuan. The operation will be conducted 24 h/d, requiring more than 50 trucks each day in Year 3. 

Because the route passes through heavily populated areas, operating procedures will need to be negotiated 

with the communities to  address safety and environmental concerns. 

By the beginning of the fourth year, the trucking operation is proposed to be replaced with rail transport. 

A rail line expected to be constructed as part of the development of regional coalfields to the northwest 
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of Oyu Tolgoi will pass within 40 km of the mine site, en route to northern China. A spur line will be 

constructed to the mine site, directly connecting Oyu Tolgoi to the Chinese rail system. Peak 

production rates arising from the Phase 2, 140,000 t/d mining schedule reach 2.5 million wmt/a, 

requiring an average of four trainloads per day.  

Concentrate transport to Smelters 

Potential smelters within an average distance of 1,800 km from site have been identified for 

approximately 0.5 Mt/a of concentrate, which represents most of the production for each of the first three 

years. As production expands, IMMI anticipates that volumes of between 0.5 and 1 Mt/a would be 

sold to Chinese smelters within an average rail distance of 2,300 km from site. Quantities in excess of 1.5 

Mt/a would be sold to smelters in Asia, exported through the Chinese port of Tianjin. 

 

3.6 Tailings Management 

Tailings Characteristics & storage 

The design of the tailings storage facility (TSF) is based on testwork conducted by Knight Piésold. The 

tailings were classified as predominantly silt-sized with low plasticity. The settling rate is moderately fast 

(95% of final settled density within five days), and relatively high final settled densities are achievable 

with up to 42% of the initial water volume released as supernatant. 

Geochemical characterization of tailings samples concluded that most of the tailings are non acid forming 

(NAF) and only a small proportion is potentially acid forming (PAF) (See Table 1.6). The PAF tailings will 

be encapsulated within the NAF tailings in the TSF cells. 
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Table 1.6 Geochemical characterization of tailings sampling 

 

TSF Site 

The TSF site is lower in elevation than the tailings thickeners and adjacent to the waste rock storage 

area. This location minimizes pumping requirements from the thickeners and the costs for waste rock 

haulage. Mine waste rock will be the principal construction material for the starter dam. Because of 

the low topographical relief at site, a four-sided, bunded impoundment will need to be constructed. A 

range of near-surface NAF mine waste materials (clays, sands and gravels, competent rock) will be 

available for various uses. 

Figure 1.17 shows the TSF site options that have been considered in the Independent Development Study. 

Option 4 was considered to be the most suitable option from these investigations on the basis of the 

parameters provided. The preferred option provides an environmental and economically feasible site location 

for the facility and is reflected in the updated project layouts included in this report. 
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Figure 1.17 TSF site options 
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Table 1.7  TSF basic parameters  

Facility description 

The initial TSF will be constructed in cells, each consisting of two sub-cells for separate winter and 

summer deposition. At the 85,000 t/d production rate, the first cell will be filled in Year 14. Each cell 

will have similar under drainage, decant, and deposition systems. 

 

The natural clay material at the site will be conditioned to form an impermeable base as a natural liner. 

The embankment of the starter dam will consist of an upstream low-permeability layer and an area of 

structural fill. In subsequent lifts, the inner layer, facing the impoundment, will be constructed with 

tailings from the upper beach area. Use of the tailings for construction will be climate-dependent and 

will be practical during summer months only, when the material can be suitably dried, moisture 

conditioned, and compacted. Mine waste material for the structural fill will be obtained directly 

from the open pits up to Year 7 and from stockpiles or local borrow areas thereafter. The outer layer of 

rock will provide a durable surface to resist wind erosion. 

Seepage through the tailings mass will be intercepted by a series of collector, branch, and finger drains, 

which will join to form a basin under drainage system. The drainage network will be connected to three 

concrete sumps at the upstream toe of the main embankment; seepage will be pumped back into the 

impoundment. 
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Facility Operation 

Sub-aerial deposition methods will be used for the following reasons: 

• The supernatant pond can be as small as practicable to reduce water losses due to evaporation and seepage. 

• It allows operating flexibility to mitigate dust generation on the tailings surface. 

• It allows full drying of the tailings adjacent to the embankments to prevent liquefaction and facilitate lift 

construction. 

• It reduces the extent of saturated beach area and consequently will reduce the potential for seepage. 

 

Water from the tailings pond will be reclaimed to the process water ponds. This recovery will be maximized 

by using two pumping systems to minimize environmental losses and reduce the amount of raw water 

required from external sources. 

 

Three independent tailings pipelines will be installed to ensure that tailings can be discharged from 

anywhere around the cell periphery or the central divider embankment and that operations are not limited 

by embankment construction. 

 

During winter, tailings will be discharged from a single, large-diameter line. A thin sheet of ice and 

glaciated tailings will be allowed to develop over otherwise inactive beach areas in each of the two sub-

cells. The sub-cell used for winter deposition will be taken out of service during spring and allowed to 

thaw. As much stored water and thawed ice as possible will be pumped back from the TSF. The 

supernatant pond will be drawn down to reduce evaporative losses. 

 

Facility Closure 

 

The TSF will be developed in a way that suits ongoing rehabilitation and the closure objectives.  The overall 

embankment slope will be relatively flat, and a waste rock cover will be placed over the tailings surface to 

control wind erosion. 

 

After periods of rainfall, water will accumulate within the old tailings pond area. This could result in 

the creation of a natural vegetated zone similar to the original topography. The aim will be to return the 

final surface of the facility to conditions similar to the existing environment to the extent practical.  
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 3.7 Water Supply & Management 

 

Mine and Process Water Supply  

Aquaterra Consulting Pty Ltd (Aquaterra) completed a comprehensive assessment of potential raw 

water sources to meet the project's total estimated water demand of 650 Mm3 over 40 years for the 70,000 

to 85,000 t/d case. The Environmental Impact Assessment for the Project water supply from the Gunni 

Hooloi groundwater aquifer is included in Volume II of the OR Project EIA. The Project does not 

consider the use of surface or subsurface water extracted from the Umdai River because of its intermittent 

flow and the potential for impact on users downstream. 

The groundwater resource at Gunii Hooloi has the capacity to supply the long-term demand requirements 

of the mine for a production rate of 70,000 to 85,000 t/d. When a second grinding line is installed in the 

future 140,000 t/d production scenario, then other water sources will need to be investigated, including 

the Galbyn Gobi aquifer. 

A site-wide water balance was prepared for the nominal plant production rate of 70,000 to 85,000 t/d 

over a 40-year mine life. Considering maximum recovery of water from the tailings supernatant pond for 

process use, yearly average and seasonal peak raw water demands were calculated to be 1,865 m3/h 

(518 L/s) and 2,624 m3/h (729 L/s), respectively. The seasonal peak demand occurs in the winter, primarily 

because the tailings ponds will be frozen and water will not be reclaimed to the process plant until 

spring thaw. 

A water balance at the design maximum production rate, defined as 15% above the instantaneous 

design rate at 70,000 to 85,000 t/d, was also produced. Peak demand in this case is estimated to be 

3,179 m3/h (883 L/s). This rate was used as the design maximum flow for the raw water supply pipeline 

system for continuous but short periods of operation. 

Borefield water Supply System 

The initial borefield development will consist of approximately 48 production bores, 28 of which 

will be adequate for average demand and the other 20 to meet short-term peaks in demand. Multistage, 

fixed-speed submersible pumps will be installed in all bores. 

The water will be pumped to a raw water tank at the central plant facilities through a steel pipeline arranged 

with two booster pump stations en route. The pipeline will be buried at a depth of approximately 2 m, 

below the soil freeze/thaw active layer. Each booster station will be equipped with three variable-speed, 

vertical turbine pumps (two operating, one standby), connected in parallel, to meet the fluctuating demand. 
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Telemetry between the raw water tank, the booster stations, and the bore pumps will control the system. 

The bore pumps will be cycled on and off as required to control the level in the raw water tank and to 

minimize any drawdown effects at each bore.  

Figure 1. 18 Preliminary Borefield Layout in the Gunii Hooloi for peak demand (745 l/s ) 
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Camp & Construction Water Supply 

During the construction period, water supply for the camp and construction activities will be developed 

from sources as close as practical to the Oyu Tolgoi site. Existing sources located on site will be adequate 

initially, but other sources will be required as the workforce construction activities and resulting demand 

increases. For a period during construction, it may be necessary to develop a small number of the bores in 

the southwest section of the Gunii Hooloi basin and to transport this water to site by tanker truck or 

temporary pipeline until the borefield pipeline is operational.  Additional construction water supplies will 

require separate assessment as these are not included in the assessments of the Oyu Tolgoi project EIA 

Volume II. 

Mine Dewatering 

Aquaterra studied the dewatering requirements and impacts associated with the mining developments. 

A numerical flow model was used to predict inflow into the open pits and the underground mine 

workings and was also used in conjunction with an analytical model to assess the post-mining pit water 

balance and water recovery levels. The combined mine dewatering rates from the open pits and Hugo 

North are predicted to rise to a peak of approximately 125 L/s after four years, remain above 100 L/s 

until year 11, and then gradually drop to approximately 60 L/s at the end of mining. Under the 

140,000 t/d case, the peak is estimated to be 140 L/s. 

During the period of underground mining, groundwater levels are estimated to drop to the base of open 

pits and to depths of 150 m below surface in the area above the underground mining. This drawdown 

extends out to a maximum of 5 km from the mine site. 

After mining, the underground mines will flood, but evaporative losses from the open pits will cause a 

long-term zone of drawdown approximately 300 m deep at the Southwest pit, extending out nearly 4 

km. Water levels north of the open pits will recover substantially because of the underground mine 

flooding, but it will take at least 300 years for steady-state conditions to develop. 

 

3.8  Electrical  Power Requirement & Supply 

 

The projected electrical power load profile for Oyu Tolgoi is illustrated below in Figure 1.19. At the 

initial production rate of 70,000 t/d, average 15-minute power demand will be approximately 130 MW. 

This will increase to approximately 200 MW when the production rate increases to 85,000 t/d during the 

fourth year of operation. 
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Figure 1.19 OT Power demand  

 

 

Initial investigations to assess various options for the supply of power to Oyu Tolgoi began as early as mid-

2002. Three primary options were identified: 

• obtaining power from the Mongolian Central Electricity System (CES) located approximately 560 km to the 

north of Oyu Tolgoi 

• obtaining power from the Inner Mongolian (China) grid approximately 100 km to the south at its closest point 

• generating power at or near Oyu Tolgoi fuelled by local coal resources. 

Studies of these options by recognized independent consultants and engineering firms Teshmont and 

Fluor (power plant pre-feasibility study) have reached the following conclusions: 

• Considering the current load resource balance, the condition of existing generation equipment, and the 

significant load of the region, CES will require additional generation capacity in the future. 

• The cost of construction for a dual-circuit 220 kV transmission line from the CES to the project site is in the 

range of $150 million to $200 million. There is no apparent, readily available funding available to the CES 
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for this construction. There is a substantial risk that the line will not be operational in time to meet the needs 

of the Oyu Tolgoi project. 

• Substantial and reliable power appears to be readily available from Inner Mongolia (China) and can be 

obtained in a timely manner. 

• The construction of coal-fired power plants in the vicinity of Oyu Tolgoi is both technically and economically 

feasible. 

 

The provision of power supply for the project using one or more of the options investigated above 

was subject to further negotiations with the Government of Mongolia at the time of this EIA.  It is 

expected that further assessments will be required on the outcome of these negotiations. 

 

The Oyu Tolgoi EIA Volume I - Transport and Infrastructure Corridor; examines the environmental 

issues associated with the development of a power line from the Mongolian-Chinese border at 

Gashuun Sukhait to Oyu Tolgoi.   
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3.9 Infrastructure & Facilities 

3.9.1 Plant Site 

The selected plant site is shown in the Figure 1.20 and is close to the open pit and underground mines 

and provides a compact, cost-effective layout. The site is generally flat, with some relief to about 6 m 

height, and includes a bedrock plateau where the SAG and ball mills will be founded. All facilities are 

located beyond the underground mine subsidence zone outline, as estimated by McIntosh Engineering. 

To prepare the building site foundations, topsoil will be removed and stockpiled, followed by cut-and-fill 

levelling as required. Approximately 1.0 Mm3 of material will be excavated for the cut and fill  for the 

concentrator site . Additional fill from selected borrow pits is required to form elevated pads for the 

thickener, process water ponds, and the coarse ore stockpile. 

 

3.9.2 River diversion  

The existing Umdai River channel runs through the future open pits. Subsurface flow in the river channel 

is constant, but surface flow is sporadic, occurring only after heavy rainfall. The river must be diverted 

to prevent the mining hazard represented by water inflows to the pit and to ensure continued supply to 

downstream users. A dam and diversion channel will be constructed and the submerged flow diverted 

through a buried pipe arrangement. Surface floodwater will be diverted via the diversion channel to the 

parallel tributary. Both flows will return to the Umdai River downstream of the site.  The river diversion is 

shown on the general arrangement in Figure1.20 

Because the near-surface water in the river flows in a perched water table, separated from the underlying 

groundwater table, the river flow is not expected to be affected by the drawdown associated with mine 

dewatering. 

 

3.9.3 Roads 

Knight Pié sold and IMMI conducted a reconnaissance of several road routes from the site to the 

Mongolia-China border. The route selected for the project traverses approximately 95 km southeast from 

the project site, generally following an existing track to Gashuun Sukhait, the border post on the 

Mongolian side, and Ganqimaodao, on the Chinese side. 

The Oyu Tolgoi EIA Volume I - Transport and Infrastructure Corridor; examines the 

environmental issues associated with the development of various road alignments from the 

Mongolian-Chinese border at Gashuun Sukhait to Oyu Tolgoi.  Since the assessment of the 

transport corridor, the existing road route to Gashuun Sukhait has been extensively used by coal 
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trucks hauling from coal deposits west of Oyu Tolgoi to the Chinese border.  IMMI has undertaken 

further investigation of road transport options in consideration of the existing use of the road and 

alternative routes are being considered that may require further assessment of environmental 

impacts.  

This road will be constructed with a gravel sub-bed, using borrow materials from local sources, and have 

an 8 m wide sealed running surface and 1 m wide shoulders. The design will suit construction 

requirements and maximum 40 tonne payload truck-trailers or trucks to transport ore concentrate to 

China. Costs for improving this road are included in the capital cost estimate for the Oyu Tolgoi project, 

although there may be an opportunity for the road to be constructed with international development funds. 

A number of on- and off-site gravel roads will be constructed to access the raw water borefield, tailings 

dam, accommodation village, airstrip, and mines. 

South of the Mongolia-China border, the existing road to Wuyuan, the proposed location of the railhead 

facility, will be upgraded; this represents a total distance of approximately 260 km. Only short sections of 

the existing road are suitable for the large volume of construction traffic to site and the concentrate truck 

transport operation in the early years. The route passes through heavily populated areas north of 

Wuyuan but connects to a recently improved road that bypasses Wuyuan itself and connects to the 

railhead. The final decision on routing and IMMI's capital contribution to road-building will depend on 

consultation and negotiation with local authorities in northern China. Currently, no costs are included in 

project estimates for upgrading or maintaining roads within China. 

3.9.4 On site support Buildings & Structures 

Warehouse 

The main site warehouse will provide heated, covered storage for equipment spares and weather-sensitive 

materials, as well as office space for warehouse personnel. Adjacent external storage areas will 

include a concrete-surfaced pad and yards for bulk materials that do not require protected storage. All 

external yards will be surrounded by security fencing. 

Truckshop Complex 

The truckshop complex will consist of two self-contained, structural steel buildings, the main one for 

service bays, warehousing, and offices, and the second for lube storage. In the main building, space is 

provided for integrated service bays for heavy and light vehicles as well as other maintenance and repair 

shops and facilities. The warehouse space will include ground floor and mezzanine storage. Offices 

for mine operations, administration, mine management, engineering, safety, training, and a lunchroom 

will be allocated on the second and third floors. 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 52 

 

Explosives Magazine & Emulsion Mixing Plant 

The magazine and emulsion mixing facilities will be constructed and operated by a contractor. Facilities 

will consist of fuel oil storage tanks, an ammonium nitrate storage area, a detonator storage area, and an 

emulsion mixing plant. The project capital estimate includes the provision of services for the facility, but not 

for construction of the facility itself. 

 

Accommodation Village 

The permanent accommodation facilities will be arranged as a "village" at the foot of the low hills that rise 

at the north boundary of the lease. Facilities will include the following: 

• dormitories 

• mine administration building 

• kitchen and associated food storage and 

• preparation facilities 

• local style and Western style mess 

• wet mess 

• laundry and associated room-cleaning facilities 

• village administration and recreation facilities 

• shop, including post office and public phones 

• cultural center 

• first aid facility 

• occupational health testing facility. 

The village will be constructed to meet the requirements of the requirements of the operational workforce.  

A separate temporary village for construction empoyees and contractors will be built to accommodate 

approximately 1500 people. The temporary construction camp will consist of pre-fabricated buildings that 

will be removed after construction.  

Security Facilities 

The site will have two manned guardhouse gates and a perimeter fence to enhance safety and security of 

personnel and property, to prevent animals from wandering onto the site, and to protect native fauna. 

 

 

Airstrip 
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The airstrip design is based on specifications derived from the International Civil Aviation Organisations 

(ICAO) and will be suitable for Lockheed C130 and Fokker F50 aircraft. A single gravel-surface strip 

will be constructed north of the Oyu Tolgoi license area and is subject to separate environmental approvals.  

 

3.9.5 Utilities and Services  

Power Distribution 

On-site facilities will be supplied by a 35 kV distribution system through radial feeders originating at a 

220 kV main substation and routed through underground cables or overhead power lines. The following 

voltages will be utilized for systems and equipment: 

• 35 kV for the plant site power distribution system and the primary feeders to the converter transformers for 

the gearless mill drives 

• 3.3 kV for large motors above 200 kW rating 

• 10.5 kV and 3.3 kV for the underground mining power distribution systems 

• 690 V for process equipment rated less than 200 kW 

• 380/220 V, three phase and single phase, for lighting and small power loads. 

Heating 

The site facilities will be heated by coal-fired boilers burning coal available in the vicinity of the site. 

Two central boiler plants, one at the process plant and the o ther at  the accommodation village, 

will provide building heating by means of glycol circulation to air-handling and heating units. A third 

boiler plant will be constructed to provide heated ventilation air to the underground Hugo North mine; 

this system will be expanded as the mine develops. A single central boiler house is also being considered 

as an option and will be further investigated during detailed design. All remote small buildings and 

modules will be provided with electric heating. 

 

Emergency Power 

Emergency power will be provided by diesel-fuelled generating sets, installed in the following locations: 

• process plant (four 1.5 MW diesel generators for a total of 6 MW capacity) 

• tailings pumphouse (one 1.5 MW diesel generator) 

• truckshop facilities and boiler house (one 750 kW diesel generator) 

• accommodation village (four 750 kW diesel generators for a total of 3 MW capacity) 

• airstrip (one 150 kW diesel generator). 

In the event of a utility power failure, the emergency power generators will start automatically, 

providing power to the essential loads such as lighting, heating, and communication systems in 
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buildings, and to emergency loads for selected process equipment in the process plant to ensure 

orderly shutdown and permit plant maintenance activities. 

Communications 

A communications network will be established based on satellite technology and wireless communication 

for voice, fax, Internet, and PC network traffic. The communications and IT infrastructure will consist of 

satellite link, PABX, Ethernet LAN, IT servers, desktop computers, UPS system, copper and fibre cabling, 

and site VHF radio system. VSAT (very small aperture terminal) satellite equipment on site will consist of 

satellite antenna, transceiver, modem, and bandwidth manager. Ethernet LAN points will be provided in all 

offices, stores, and workshops. A "trunked" repeater system will provide the infrastructure to enable VHF 

and mobile radio sets to communicate around the site. 

System security will be achieved by a centralized access control server with a network intrusion detection 

system and VPN (virtual private network) concentrator. Voice communications will be based on an IP 

network using wide area network (WAN) links, which will result in lower operating costs. 

 

Fuel & Coal Supply 

Diesel fuel will be stored in a central fuel storage depot supplied and operated by the diesel fuel supplier 

under contract. The facility will consist of a lined and bunded tank farm with two tanks, each of 2 ML 

capacity, located south of the truckshop. 

Coal will be required for the boilers used to heat the process plant, accommodation area buildings, 

and underground mine. Coal will be delivered to site, dumped, and pushed by bulldozer into stockpiles 

adjacent to the heating units. Initial delivery will be by truck, but rail transport is anticipated in the future. 

During the initial years of open pit mining, annual diesel fuel consumption will reach approximately 

50.0 ML/a. Coal consumption is estimated at 12,000 t/a initially, increasing to 20,000 t/a when Hugo 

North is in full production. 

Water Systems 

Raw water will be pumped approximately 70 km from the Gunii Hooloi borefield to the raw water tank  or 

dam adjacent to the process water ponds. From the tank/dam, water will be distr ibuted by 

underground pipelines to the process water ponds, the process plant, and the potable water treatment 

plant. As the underground mine is developed, raw water will be supplied to a tank at the shaft farm 

through a line routed along the overland conveyor. Excess inflow water from the open pit and the 

underground mine will be pumped to the process water ponds. Raw water for potable use will be treated 

in a suitable plant near the concentrator and be distributed to the various facilities. 
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The raw water tank, primary crusher raw water tank, and potable water tank at the accommodation 

village will each have a reserve of fire water in the lower portion of the tank that will be drawn from 

below the primary water nozzles. The fire-fighting reserve in each tank will meet a two-hour demand of 

340 m3/h. 

Sewage Treatment & Waste Disposal 

A modular sewage treatment plant will be provided at the temporary construction camp and will be 

developed as a permanent installation for serviceing the  operational accommodation village and the 

construction accommodation. The plant will be a two-train system, each train having a treatment 

capacity for the requirements of 1,000 people. Sludge from the plant will be dried and buried, and 

wastewater will be pumped to the process plant for re-use. 

Recyclable wastes, including waste oils, will be collected on site before being removed. Non-recyclable 

wastes will be disposed of in a sanitary landfill. 

 

3.9.6 Off-Site Facilities 

Railhead & Associated Facilities 

The proposed transport plan is based on trucking concentrate to storage facilities at a railhead facility in 

Wuyuan, China, for the first years of operation. The facility, to be owned and operated by IMMI and 

included in the cost estimates, will have the capacity for a minimum of 10 days of storage at an annual 

concentrate production rate of 450,000 t/a. The design of this facility will be reviewed during the basic 

engineering phase of the project to evaluate options such as the use of an existing facility or acquiring space 

on a lease basis.  The transport infrastructure facilities constructed in China will be subject to Chinese national 

EIA requirements and are not included in this assessment. 

Off-Site Administration 

A regional office will be established at a major city in China for the following operations functions: 

• concentrate marketing and sales 

• concentrate transport logistics 

• procurement and logistics. 

The existing office in Ulaanbaatar will be modified to include offices for personnel involved in the 

following activities: 

• government relations 

• legal support 

• travel coordination 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 56 

 

• human resources 

• translation. 

It is envisaged that Dalanzadgad, northwest of the project site, will be the main regional centre for 

recruitment of semi-skilled and unskilled personnel, as well as some skilled and professional 

employees. Khanbogd is the community closest to the site and will be another source of personnel. Funds 

have been allocated in the operating budget to support the following activities, which will be supported 

from site or by establishing facilities in these communities: 

• provincial government relations 

• recruiting 

• workforce training and education. 
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3.10  Project implementation  

3.10.1 Approach 

Successful development of the initial phase of the project (Phase 1a) will involve the implementation 

of a plan for the concurrent management of at least three major project components—open pit, 

concentrator & infrastructure; underground development; and power supply (refer to Level l project 

schedule presented earlier in project overview). 

After the initial development phase, a near-continuous program of phased studies and associated 

development/construction efforts will be required over a period of 12 years to achieve the possible mining 

and processing rate of 140,000 t/d (Phase 2). 

Further plans for construction execution are summarized below: 

• Procurement of key process equipment will be carried out by the PMO. With the buoyant mining industry, 

some delivery times of 75 or 80 weeks have been quoted. Purchase orders for this equipment will therefore 

require early attention. 

• Construction contracts will be a combination of unit price/lump sum and direct hire. The heavy industrial 

work will be tendered to major Chinese firms and components of infrastructure to Mongolian contractors; the 

site services activities will be performed by direct-hire Mongolian labour 

• Chinese and Mongolian contractors with larger workforces will be required to provide their own camps, 

while all other site workers will be housed in an Owner-provided camp. 

• Logistics and transportation studies have concluded that equipment and supplies procured from off shore will 

be received at the Chinese port of Tianjin. These goods and Chinese- manufactured materials will be sent to a 

consolidation yard, then transshipped to site by road or rail. 

• Off-shore shipments will be transported under bond, and all receiving, consolidation, and custom-clearance 

activities will be conducted by a freight-forwarding contractor. 

• The preferred road route from Tianjin to site is by way of the Inner Mongolian town of Ganqimaodao at the 

China-Mongolia border.. 

• Importation of equipment and materials is currently subject to Mongolian duties and taxes.  
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The execution plan presented here does not address the expansion to 140,000 t/d. Although the strategies 

and approaches outlined for Phase 1a are expected to remain essentially the same, the Mongolian 

workforce is expected to be more effective and regional infrastructure more developed when in-depth 

planning for Phase 2 begins. 

 

Schedule 

Development of the open pit, concentrator, and infrastructure will be completed over a 33-month 

period following project approval. The early activities include basic engineering for the process plant, 

construction of temporary services, and placement of long-lead equipment orders for process plant and 

major mine mobile equipment. Mining activities are scheduled for the final 16 months of construction and 

include training. 

 

Based on recent experience in mine developments executed in remote locations, the schedule is 

reasonable and achievable, although full cooperation of Mongolian and Chinese authorities will be 

necessary to expedite the transportation of equipment and supplies and to accommodate the joint 

Mongolian and Chinese workforce. 

 

3.10.2 Operating plan  

Personnel Organization 

Mine management and administration functions will be centralized at the site. Off-site offices will be set 

up at Ulaanbataar for government relations, at Dalanzadgad for hiring and regional government 

affairs, and at a major centre in China for procurement, marketing, and other Chinese business matters. 

Initial staffing will include a combination of expatriates and Mongolians. 

The number of expatriates will be relatively large at the beginning but will eventually be similar to levels at 

world-scale operations in developing countries run by Western companies. Expatriates will fill 

senior management roles. These individuals will be among the leaders in their fields of expertise and will 

have hands-on experience from other major mines. Other expatriate personnel with specific technical 

expertise will assist in training and in implementing operational procedures in the early years of the 

operation. Their goal will be to bring the Mongolian workforce to skill and knowledge levels that permit 

them to replace most of the initial expatriates. 
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Initial Operations Work Force 

Table 1.8 Work Force 

 Number of        Total 
Year Expatriates Employees 

1 78 880 
4 43 1,095 
8 12 1,185 
12 7 1,187 

Mongolian-based professional staff and approximately 50% of other non-expatriate staff are expected to 

live in Ulaanbataar and the rest in Dalanzadgad or other centres in the Gobi. Accommodation facilities will 

be provided at the mine site for employees on rotational work schedules. While on site: 

• Most employees will work 12-hour shifts 

• Senior managers will work 5 days, then be returned to Ulaanbaatar 

• Expatriates will work 6 weeks, then be returned to their country of hire for 2 weeks 

• Mongolian nationals will work 14 days followed by 7 days at home. 

Mongolian Workforce 

IMMI has been carrying out exploration activities in Mongolia for more than four years and has developed 

considerable knowledge of the available skills and applicable wage rates. Supplemental data have also 

been provided by other companies operating in the country. 

The level of education in Mongolia is comparable to that in many Western countries, with almost universal 

literacy and a high participation rate in tertiary education. However, Mongolian exposure to the 

particular technical and trades skills that will be required for the Oyu Tolgoi operation has been limited. 

Although another large mine is in operation in northern Mongolia (Erdenet), technology and working 

methods are not consistent with those envisaged for Oyu Tolgoi. 

IMMI plans to establish significant training resources and facilities. IMMI's objective is to maximize 

Mongolian employment levels and to have a 90% national workforce by the fifth year of operation. 

Fuel Supply 

Diesel fuel will be used for the mobile equipment associated with open pit mining and, to a lesser extent, 

underground mining. There are no oil refineries in Mongolia; supply is expected to be from Russia.  

Facilities on site will be heated by coal-fired boilers. The coal will be sourced regionally from the large 

nearby coalfields in Mongolia. 
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Other fuels, such as gasoline and liquefied petroleum gas, will only be used where diesel or coal are 

impractical. 

Operating Consumables 

Grinding media, bulk chemicals such as lime and flotation reagents, and most maintenance supplies will 

be obtained from China. Exceptions are certain proprietary collectors and specialty spare parts for process 

equipment. Supplies and stores will be marshalled at a yard in China and forwarded to the site.  Adequate 

warehousing will be maintained at Oyu Tolgoi for spare parts and supplies. The MARC contractor 

responsible for mine mobile equipment maintenance will maintain a stock of spares for the open pit 

mine equipment. 

 

Maintenance Contracts 

Oyu Tolgoi will undertake most maintenance with its own workforce. Exceptions are the mine mobile 

equipment fleet, which, as noted, will be maintained by a MARC contractor, and mill relining, which 

will be performed by contract crews for the first five years of operation. After this time, the relining will 

be done by Oyu Tolgoi personnel. 

Analytical Services 

Assays for concentrator control, mine grade control, metallurgical accounting, and shipments will be done 

in a laboratory on site at the process facilities. Most environmental analysis work will be performed in 

Ulaanbataar. 
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3.11 Rehabilitation and Decommissioning 

Issues for project closure planning include on-going environmental management, unemployment, as well as the 

continuation of social infrastructure such as the supply of water, electricity, and road networks. The World 

Bank environmental impact assessment guideline requires all mining projects it supports to have a mine closure 

plan. The Bank's policies indicate that the mine reclamation and closure plan, the timing of its submission, and 

financing of activities under the plan should be discussed and agreed with the borrower as early as possible. 

Planning for mine closure should commence as early as possible, preferably before mining begins, although the 

plan will be a living document and reclamation should be an on-going activity throughout the life of the operation. 

The World Bank operational policies require a decommissioning and closure plan to be integrated into the 

environmental assessment. Mongolia Nature and Environment has issued the EIA screening guidelines for the 

project and a detailed environmental impact assessment is required. According to Article 5.4.10 of the Law of 

Mongolia on Environmental Impact Assessment (2001), the restoration of the project is required to be 

incorporated into the detailed environmental impact assessment. In addition, the Minerals Law of Mongolia also 

stresses the mine closure issues. 

To ensure compliance with the World Bank requirements, the project closure plan should cover reclamation of 

tailings deposits, waste rock deposits, any open pit and underground areas, sedimentation basins and 

abandoned mine, mill, and camp sites. The World Bank operational policies also require the socio-economic 

aspects of mine decommissioning to be taken into account in post-closure plans, where the existence and 

economic survival of communities may depend on a mine. 

The objective of the reclamation plan for the mine is to minimize the lasting environmental impacts of operations to 

the extent practical. 

Short-term reclamation objectives are to: 

• progressively reclaim disturbed areas as soon as they are no longer active 

• minimize the risk and impact of wind and water erosion and sediment transportation 

• stabilize slopes 

• restore drainage 

• cover ground to prevent soil drifting/dust. 

 

Long-term objectives are to: 

• reclaim the land to a condition where long-term environmental degradation does not take 
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place, with minimal care and maintenance 

• reclaim the land to a condition where safety risks associated with the mine to the public are 

minimized 

• reclaim the land to a condition where local communities can use the site without inheriting 

significant future liability 

• the extent practical, create an aesthetically pleasing environment. 

IMMI has made the following specific commitments with respect to achieving these objectives for the Oyu Tolgoi 

project: 

• to the extent practical, minimize disturbed areas through progressive reclamation 

• recover all soil as practical 

• conduct reclamation trials through the mine life to determine what prescriptions work most 

effectively at the Oyu Tolgoi project site 

• maintain active liaison with other mines in the desert regions similar in climate to the Gobi 

region with respect to reclamation initiatives at their mine sites. 

This Mine Closure and Reclamation Plan has been developed consistent with the objectives set out in the 

Mongolian regulations covering mine closure and reclamation. 

The general components of the reclamation program are summarized as follows: 

• Allow the underground workings to naturally flood over time after all potentially hazardous 

materials have been removed to surface. The shaft and raise openings to surface will be 

permanently blocked using reinforced concrete caps 

• Allow the Central and Southwest Open Pits to partially re-flood creating a permanent local 

groundwater sink and collection pond for runoff and toe seepage from the open pit waste 

rock dumps. Install a protective berm around the high wall to protect inadvertent access to 

the pit rim 

• Drain the supernatant pond off of the TSF, allow the TSF to dry out and cap the surface with 

a thin layer of coarse NAF waste rock to prevent future wind erosion of the contained tailings 

sands 

• Progressively reclaim the slopes of the waste rock dumps so that a long-term stable slope is 

established prior to final cessation of mining and milling activity. Re-slope rock dumps to achieve an 

overall slope angle of 18º  and construct access ramps to allow easy 
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passage of grazing animals across the reclaimed dump.    This will be accomplished by 

grading off the benches and creating access ramps on all sides of the reclaimed waste rock 

dumps. Where practical, recover suitable stockpiled soil to spread over reclaimed areas that would 

benefit from additional soil 

• Dismantle and demolish all buildings and structures and remove all above-grade concrete 

footings and foundations unless alternate arrangements are made to transfer certain facilities 

to local groups (government or private) under mutually acceptable agreements covering the 

transfer of long term liability 

• Remove all potentially hazardous materials from site. 
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Figure  1.20 Oyu Tolgoi Site General Arrangements  
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Appendix 1. General Environmental Impact Assessment (MNE) 

 
Translation into English 
 
 
 

TO THE “IVENHOW MINES MONGOLIA” Co,Ltd., WITH THE INVESTMENT OF GREAT 

BRITAIN AND VIRGINIA ISLANDS 

 

About delivering the conclusion 

 
Basing on the screening conclusion done according to the “Law on environmental 

impact assessment, we consider it’s necessary to have detailed environmental impact 
assessment conducted for the project proceeded by your company about extracting non-
ferrous metals such as copper and gold from the ore deposit located in a place Oyu tolgoi at 
the territory of Khanbogd soum, Umnugobi province.  

The conclusion of the Screening is enclosed.   
 
 
CHIEF OF THE DEPARTMENT OF INFORMATION, 
MONITORING-INVESTIGATION AND ASSESSMENT D.ENKHBAYAR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MINISTRY OF NATURE AND ENVIRONMENT 
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DEPARTMENT OF INFORMATION, MONITORING- 
INVESTIGATION AND ASSESSMENT 
 

CONCLUSION OF THE SCREENING 

OF THE ENVIRONMENTAL IMPACT 
 
. . . of February, 2003       Ulaanbaatar 
 
Number of the project 2003 . . . .  

 

BRIEF STATEMENT OF THE PROJECT 

 

Name of the project Oyu tolgoi basic copper and gold deposit at the territory  
of Khanbogd soum, Umnugobi province 

 
Location   The deposit is located in 560 km-s in the southern 

direction from Ulaanbaatar, in 220 km-s in the south-eastern 
direction from Dalanzadgad, the center of Umnugobi province, 
in 50 km-s in the south-western direction from Khanbogd soum, 
and in 100 km-s in the northern direction from the border of 
China. The size of the square owned with the license 8496X is 
135 987 acres. 
Geographical co-ordinates: 
e. longitude 1060 30’00” n. latitude 420 47’00” 
           1070 00’00”        430 08’00”  

 
Project implementers “Ivanhoe Mines Mongolia ink” Co,Ltd., with the 100% 

investment of Great Britain and Virginia islands. Number of 
state registration – 21/1380, registration – 2657457. 

 
Address of the project 

Implementers Ulaanbaatar – 210648, Sukhbaatar district, the 1st khoroo, 
Olympic street – 6, in its own building, director, project 
manager Bill Hogg, telefone – 310785, 310775, fax - 31233   

 
Capacity and brief 

Statement of the project The license with the number 8496X to conduct expedition in a 
135987 acres square of the deposit was given on the 17th of 
February, 1997. As for the geographical landscape, Oyu tolgoi 
deposit is situated in semi desert region, where comparatively 
high mountains such as Khanbogd (1350m), Bumbat Zadgain 
Khyar (1233m), Javkhlant (1295m), and Dalain Duulga 
(1240m) are located. River Umdai, which is 120 km-s long, 
flows along the deposit and the sqquare of its flowing is 
1081,7km 2.   
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Oyu tolgoi ore deposit consists of four parts as Southern, 
Central, South-western and Far Northern Oyu, which include 
3,5X1,5 km 2 square. (see scheme -figure) 

 
Southern and Western  Cemtral Oyu  Far Northern Oyu 
Southern Oyu 
 
 
       ( here relating figures inserted) 
 

The deposit will be used with the combination of 
open pit and mine, and the ore containing copper and 
gold will be thin out with the method of drilling and 
blasting. The ore will be concentrated in an ore 
proceeding factory to be located at the mine. (see the 
scheme-figure below) 

Though the reserve of the ore is not determined 
in detail, it’s planned to proceed the project detailly to 
be with the capacity of exploiting 50000 tonnes a day in 
the first 5 years, gradually 100000 tonnes a day or up to 
3 million tonnes in a month in the next years. 

Because the deposit is isolated from the 
centralized energy supply, the industrial and existence 
energy needs will be supplied with its own power station 
which will be established near the coal deposit. As for 
the detailed water source expedition being conducted 
currently, it’s estimated that the monthly water needs is 
1,5 million tones. It’s intended that about 20% of the 
drinking water source will be supplied from nearby 
places of Oyu tolgoi deposit, while the rest will be 
supplied from the place which is located in 100 km from 
the deposit. 

Though the issues on transport, urban settlement, 
investment and economically sustainable activity are not 
detailly stated in the project, the relevant estimation is 
being done in several variants. (2003 –02-06, according 
to the meeting with Bill Hogg, and Bat-Erdene ) 
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CONCLUSION OF THE SCREENING 

 
Basing on the screening conclusion done according to the “Law on environmental 

impact assessment, we consider it’s necessary to have detailed environmental impact 
assessment conducted for the project proceeded by the company “Ivenhow mines Mongolia 
ink”  about using the ore deposit located in a place Oyu tolgoi at the territory of Khanbogd 
soum, Umnugobi province. 
 
BASEMENT TO HAVE THE DETAILED ENVIRONMENTAL IMPACT ASSESSMENT 

DONE 

 
 1. To determine the environmental impact from the project to extract the copper and gold from the Oyu 
tolgoi ore deposit, basing on the detailed impact assessment; to determine the technological decision and 
exploiting regime of the extracting the non-ferrous metals such as copper and gold; to clarify infrastructurally 
suitable and positive variant,  ecological and economical condition of the natural resource,   as well as the local 
environmental basic assessment. 
 2. To determine the condition of soil erosion and damage; to proceed the project on preventing 
measures from the soil erosion and damage, on restoration, to plan the necessary costs and expenditure to 
implement such a project. 
 3. To determine the level of the air pollution and susceptible ecosystem of the Gobi region; to state the 
measurement of decreasing the losses and to restore and prevent . 
 4. To estimate the needs of pure water and the regime to restore the water losses, to use the water during 
the industrial process, to determine the supply of water source.  
 5. To proceed the complex plan on taking the measurement about specially protected areas, rare animals 
and plants, as well as cultural layers of the land. 
 6. To proceed the plan of environmental protection, and environmental monitoring-investigation 
program, to estimate and plan the necessary costs to implement them. 
 7. The project implementers requested to have the EIA done (The official documents of the director of 
the “Ivanhoe mines Mongolia ink” Co,Ltd., of the 16th of August, 2002, with the number 01/01; of the 6th of 
September, 2002 with the number 02/01, and of the 28th of January, 2003 with the number 76.) 
 

OTHER ISSUES 
 

1. To realize the additional requirements and requests to be launched by the local administration and 
environmental monitoring organization on the process of extracting the non-ferrous metals such as 
copper and gold, immediately in time. 

2. To closely cooperate with the organizations of industry, trade, infrastructure, medical hygiene, 
infection study and monitoring, on the realizing the relevant laws and legislation on the suitable 
usage of natural resource and natural protection. 

3. To implement the issue of decision making and conclusion of the review to the report of the 
detailed environmental assessment in the frame of the time stated by the screening. 

 
 
THE SCREENING IS DONE BY:    B.BAYASGALAN 
 
 
 
 
 
 

MINISTRY OF NATURE AND ENVIRONMENT 
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DEPARTMENT OF INFORMATION, MONITORING- 
INVESTIGATION AND ASSESSMENT     Ulaanbaatar 
 
 

Schedule and direction of conducting the 

detailed environmental impact assessment 

 

I. ABOUT MINE AND INDUSTRIAL TECHNOLOGY 

 
Content of the work Time of realization Explanation 

1. To take photo and video pictures illustrated the current 
condition of the area of project implementing, and to enclose into 
the report 

In the first stage of 
DEIA 

 

2. In order to determine the basic condition of the area of project 
implementing, and to take measurement on natural protection, it’s 
necessary to conduct additional survey and investigation and do 
the conclusion: 
a. About water source 
- to determine the condition of the underground and soil water 

source, to do professional conclusion, and connecting with it, 
to estimate the amount of water needs and source in detail, 

- To determine the amount and composition of the industrial 
sewage, to take the measurement to remove the sewage not 
harming the nature, to estimate the relevant costs for it. 

- To determine the impact of the industrial process to the 
water reserve, regime and quality, to determine the time and 
costs to conduct the monitoring on it. 

- To proceed the detailed program on conducting the 
monitoring on water quality and regime, to estimate the costs 
for its implementation, 

- To determine the method and way of deciding to remove the 
sewage from the process of extracting the copper and gold, 
not harming the nature and environment. 

 
b. About soil 
- To determine the current condition of the land erosion and 

damage, to make drawing. 
- To determine the negative impact of the gold and copper 

extracting process on the soil, to determine the measurement 
of decreasing and eliminating it, to plan the relevant costs for 
it. 

- To determine the relevant measures to make branch roads, to 
pollute the soil and to prevent from soil erosion, to estimate 
the necessary costs for it. 

- To plan the methods of restoring the soil affected by the 
copper and gold extracting process with certain stages, to 
estimate the necessary costs for it. 

- To proceed the program and instructions on keeping, 
protecting and restoring the outer and fertile soil layers 
affected by the soil peeling out. 

 
c. About flora and fauna 
- To determine the names, species and spreading of the 

plantation and vegetation of the area to be affected by the 
extracting process, to conclude whether there are rare species 
of plants, if they are likely to be affected, to determine the 

From the 25th of 
February, 2003 
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relevant measurements to protect and remove them, and to 
estimate the necessary costs for it. 

- To determine the structure of the bio life to be affected by 
the extracting process in detail, to show the method of 
complex decision of protecting measurements. 

- To determine the location of animals, their head numbers 
and spreading in that area, and to determine the possible 
negative impact from the extracting process to them. 

 
d. About air environment 
- To determine the climatic condition of the area, to determine 

its impact on extracting process, 
- To estimate the amount of substances and garbage to be risen 

into the atmosphere, to proceed the instruction on decreasing 
its amount and negative impact. 

 
e. About restoration 
- To proceed the instruction of protecting the extraction of 

minerals of the cultural layers of the ground expected to be 
occurred during the mining process, to decide this issue 
according to the relevant laws and legislation. 

- To proceed the advanced imagination of the condition to be 
created after the implementation of the project, to realize the 
restoration project of the after exploiting period. 

 
3. To proceed theplan of natural protection and environmental 
monitoring analysis 

In the frame work 
of detailed impact 
assessment 

 

4. On the issue of detailed impact assessment, to agreed with the 
licensed economic entities, and to sign the relevant contracts 
 

In February, 2003  

5. To take the suggestions and ideas of local residents during the 
detailed environmental impact assessment and to enclose them 
into the report 

In the frame work 
of detailed impact 
assessment 

 

6. To conduct the possible risk assessment to be risen from the 
natural disasters, industrial technological regime, and complex 
activities, to determine the methods of decreasing and eliminating 
the risk, preventing from possible accidents and to state about it 
in the report. 
 

In the frame of 
detailed impact 
assessment 

 

7. To decide the issue of transporting storing and using of fuel, 
exploding and chemical substances to be not harmful for the 
nature and environment. 
  

In the frame of 
detailed impact 
assessment 

 

8. According to the law of Mongolia on Environmental Impact 
assessment, the report of the detailed assessment must be 
delivered to the Ministry of Nature and Environment, to have the 
review and decision done. 
 

In the first quarter 
of 2004 

 

 
  

 
II. ABOUT INFRASTRUCTURE 

Content of the work Period of 

realization 

Explanation 
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1. To take photo and video pictures about the natural 
and environmental condition of the area of project 
implementation on the structures of delivering the 
drinking water, removing the sewage, energy 
production, auto road and railway, industrial and 
settlement zone, and to enclose them into the report. 
 

In the first stage 
of DEIA 

 

2. In order to determine the measurements to be taken 
on protection the nature and basic condition of the 
area of project implementation on the structures of 
delivering the drinking water, removing the sewage, 
energy production, auto road and railway, industrial 
and settlement zone, it’s necessary to conduct 
additional survey and investigation and to do 
conclusion: 
 
a. About water resource 
- - to determine the condition of the underground and soil 

water source, to do professional conclusion, to estimate the 
amount of water needs and source in detail, connecting with 
each sector of infrastructure, 

- To determine the amount and composition of the industrial 
sewage, to take the measurement to remove the sewage not 
harming the nature, and to estimate the relevant costs for it. 

- To determine the impact of the industrial process to the 
water reserve, regime and quality, to determine the time and 
costs to conduct the monitoring activities on it. 

- To proceed the detailed program on conducting the 
monitoring on water quality and regime, to estimate the costs 
for its implementation, 

- To determine the method and way of deciding to deliver the 
drinking water, to remove the sewage from the process of 
extracting the copper and gold, to make assessment on 
impact of the energy production, auto road and railway, the 
complex process of industry and urban settlement on the 
quality and regime of water source, reserve, not harming the 
nature and environment. 

 
b.About soil 
- To determine the current condition of the land erosion and 

damage, to make drawing. 
- To determine the impact of the activities of delivering the 

drinking water and removing the sewage, energy production, 
building the auto road and railway, activities of industrial 
process and urban settlement on the soil, to plan the method 
of decreasing and eliminating the impact and to plan the 
necessary costs for it, 

- To determine the relevant measures to make branch roads, to 
pollute the soil and to prevent from soil erosion, to estimate 
the necessary costs for it. 

- To plan the method and way of restoration of the soil 
affected by the activities of delivering the drinking water and 
removing the sewage, energy production, building the auto 
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road and railway, activities of industrial process and urban 
settlement, with certain stages, to determine the necessary 
costs for it and to proceed the restoration program and to 
write the instruction. 

 
b. About flora and fauna 
- - To determine the names, species and spreading of the 

plantation and vegetation of the area to be affected by the 
activities of delivering the drinking water and removing the 
sewage, energy production, building the auto road and 
railway, activities of industrial process and urban settlement, 
to conclude whether there are rare species of plants, if they 
are likely to be affected, to determine the relevant 
measurements to protect and remove them, and to estimate 
the necessary costs for it. 

- To determine the structure of the bio life to be affected by 
the activities of delivering the drinking water and removing 
the sewage, energy production, building the auto road and 
railway, activities of industrial process and urban settlement 
in detail, to show the method of complex decision of 
protecting measurements. 

- To determine the location of animals, their head numbers 
and spreading in that area, and to determine the possible 
negative impact from the extracting process to them. 

 
f. About air environment 
- To determine the climatic condition of the area, to determine 

its impact on infrastructure, 
- To estimate the amount of substances and garbage to be risen 

into the atmosphere, to proceed the instruction on decreasing 
its amount and negative impact. 

3. To proceed theplan of natural protection and environmental 
monitoring analysis 

In the frame work 
of detailed impact 
assessment 

 

5. To take the suggestions and ideas of local residents during the 
detailed environmental impact assessment and to enclose them 
into the report 

In the frame work 
of detailed impact 
assessment 

 

6. To conduct the possible risk assessment to be risen from the 
natural disasters,  to determine the methods of decreasing and 
eliminating the risk, preventing from possible accidents and to 
state about it in the report. 
 

In the frame of 
detailed impact 
assessment 

 

7. To decide the issue of transporting storing and using of fuel, 
exploding and chemical substances to be not harmful for the 
nature and environment. 
  

In the frame of 
detailed impact 
assessment 

 

8. According to the law of Mongolia on Environmental Impact 
assessment, the report of the detailed assessment must be 
delivered to the Ministry of Nature and Environment, to have the 
review and decision done. 
 

In the first quarter 
of 2004 

 

 
 

III. ABOUT SOCIAL - ECONOMICAL AND SUSTAINABLE CONDITION 

 



Oyu Tolgoi Project              Mining and Processing EIA  
 

 
 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                                         Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part I- 74 

 

Content of the work Period of 

realization 

Explanation 

1. To take photo and video pictures illustrated the current 
condition of the area of project implementation, and to enclose 
into the report 

In the first stage of 
DEIA 

 

2. To make the ecological and economical assessment 
on social – economical and basic sustainable condition 
in which the project will be implemented, and basing 
on it to proceed the complex environmental 
monitoring program , and in order to determine the 
measurements to be taken, it’s necessary to conduct 
following additional survey investigation and do 
conclusion: 
 
a. About mining industry 
- To do survey on sustainable processing of the industry and 

market, to give the assessment on it. 

- To do instruction to build the monitoring network 
on the impact of the industrial process on nature 
and environment. 

- To conduct ecological and economical  assessment 
of the natural resources possible to be liquidated 
because of industrial process. 

 
b. About infrastructure 
- To do instruction to build the monitoring network 

on the impact of the activities of each sector of 
infrastructure  on nature and environment. 

- To conduct ecological and economical  assessment 
of the natural resources possible to be liquidated 
due to each sector of infrastructure 

 
c. About environmental pollution 
- To estimate the amount of air, soil and water 

polluting substances, to proceed the payment and 
imposed fine, and relevant method of estimation, 
basing on the restoration costs and ecological – 
economical assessment,  

- To do instruction to build the monitoring network 
of environmental pollution. 

 
d. About restoration 
- To proceed the advanced imagination of the condition to be 

created after the implementation of the project, to realize the 
restoration project of the after exploiting period. 

 
e. About the influence on nature and society 
- To compare negative and positive influence on 

In the first 
quarter of 2004 
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society and nature, combining them to proceed the 
model of sustainable or susceptible, risky  
condition,  to evaluate them. 

- To do risk assessment on specially protected areas, 
rare animals and plants, as well as cultural layers 
of the land, on their susceptible condition and to 
do instruction. 

3. To proceed the management plan of the project  on natural 
protection, and environmental monitoring analysis program. 

  

In the frame of 
detailed impact 
assessment 

 

4. To agreed with the licensed economic entities on 
the issue of having the detailed assessment done, and 
to sigh the relevant contracts. 
 

In February, 
2003 

 

5. To take the suggestions and ideas of local residents 
during the detailed environmental impact assessment 
and to enclose them into the report 
 

In the frame of 
detailed impact 
assessment 

 

6. To conduct the possible risk assessment to be risen 
from the natural disasters,  to determine the methods 
of decreasing and eliminating the risk, preventing 
from possible accidents and to state about it in the 
report. 

In the frame of 
detailed impact 
assessment 

 

7. To implement the detailed environmental impact 
assessment by each state of project activity, to 
reclarify, to make additional materials if they are, to 
determine the methodology and condition of renew it 
in detail. 

In the frame of 
detailed impact 
assessment 

 

8. According to the law of Mongolia on Environmental Impact 
assessment, the report of the detailed assessment must be 
delivered to the Ministry of Nature and Environment, to have the 
review and decision done. 
 

In the first quarter 
of 2004 

 

 
 
 
 
 In the case of not realizing the above mentioned necessary measurements in 

stated time, the conclusion of the screening is considered invalid, and will be called to 

legal amenability according to the law of Mongolia on “ Environmental Impact 

Assessment”. 

 

 

 

 

 

The schedule and direction of  

the screening is determined by: 
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Senior expert of the Department of Information  

and Monitoring --Investigation and  

Assessment of the Ministry of Nature and  

Environment        B.Bayasgalan 

 

 

 

 

 

Agreed to the conclusion of the Screening, 

the  schedule and direction of its realization, 

and responsible to implement it: 

 

Director of the “Ivenhow mines Mongolia ink” 

Co,Ltd.,        Bill Hogg  
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CHAPTER 1. GEOGRAPHY, LANDSCAPE, GEOLOGY AND GEOTECHNICAL 

                                                          CHARACTERISTICS 

 

1.1 General Characteristics  

The Oyu Tolgoi Project Area is located at 43°01’ N latitude, 106°51’ E longitude in Omnogobi Aimag, 

Mongolia.  It lies 220 km to the south-east of the Aimag centre Dalanzadgad and 50 km to the south 

west of the Soum centre Khanbogd, approximately 560 km south of Ulaanbaatar and less than 100 km 

north of the border with China ( Figure 1.1). Oyu Tolgoi is the name of the small hillock in the south 

of the proposed Project Area in which Bronze Age inhabitants excavated semi-precious turquoise 

stones for jeweler and bronze production.  The Mongolian word ‘Oyu’ means turquoise. 

 

Geographically, the Oyu Tolgoi area lies within the southern desert zone of Mongolia and is 

characterized by the small Gobian hills that surround Khanbogd Mountain. The area surrounding Oyu 

Tolgoi has  relatively high mountains for the Gobi region.  These include:  Khanbogd (1350 m ASL), 

Bumbat Zadgain Khyar (1233.3 m ASL), Javkhlant Uul 1295 m (ASL), and Dalain Duulga Uul (1240 

m ASL).  The Project Area is located in the centre of a broad valley surrounded by small hills and 

mountains.  The hills include Oyu Tolgoi 1172 m, Bor Ovoo 1175 m, and Bandan Tolgoi 1170 m ASL 

(Figure 1.2).  The Project Area is a semi-plain with small hills having a profile of 1:3 to 1:5.  The 

surrounding mountains are of high scenic value for the area.  

 

Along the western side of the Project Area lies a large, dry river bed known as the Umdai River which 

is the most significant landscape feature of the site. The Umdai dry river flows after summer rainfall 

events, historically, 4-6 times per year. The Umdai is the major river within the regional watershed 

surrounding the Project Area and flow events occur at Oyu Tolgoi from rainfall that may occur many 

kilometers away.   The river bed contains saturated sediments that flow throughout the year and feed 

small permanent springs that arise along the river year round. One such spring is the Bor Ovoo Spring 

that occurs within the license area (see Figure 1.2).  
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1.2 Landscapes of the Oyu Tolgoi Project Area  

 

The Oyu Tolgoi Project area contains the following landscape types:  

Gobian small hills   

This type of landscape is distributed in the Turquoise Hill (South Oyu), Vandan Hill (Central Oyu), 

Bor Ovoo and the small hills to the south east, and to the south of Dugat Khets Hills (presently known 

as Hugo North). These hills are 15-50 m in relative height and are capped with rock outcrops. The 

little vegetation that occurs on the exposed hills is dominated by Budargana (Anabasis brevifolia), 

Regell yellow trees (Sympegma regelii), Grubov Ortuuz (Oxytropis grubovii)and other small and 

sparse desert shrubs.   

Wide valley terrace and desert plain 

This landscape is characterized by the big valley between the Bor Ovoo and Vandan Hill, where a 

broad desert plain is being considered as the site for the Oyu Tolgoi air strip on the south-western side 

of the Umdai River.  The location of the current air strip on the Bor Ovoo terrace (Southwest Oyu) is 

also representative of the terrace landscape. The ground surface of this landscape is generally flat and 

gravelly with dominant plants being Salsola passerina, Reamuria soongarica, Allium polyrrhizum, 

Anabasis brefifolia, Sympegma regelii and Potaninia mongolica.  These areas were used as pasture for 

camels and goats in the autumn and spring time prior to mineral exploration.  

Dry river beds 

This landscape is situated throughout the Umdai River tributaries which transect the Oyu Tolgoi 

Project area and other drainage features to the east and west of the main river bed. The landscape 

featire is characterized by the river bed, which has retained groundwater within the river sediments 

and supports substantial vegetation along the river banks. The dominant vegetation is Salsola 

passerina, Anabasis brevifolra, Reamuria soongarica and  Nitraria sibirica. The occasional elm trees 

that grow along the river beds are a dominant landscapoe feature as these are the only substantial tall 

trees in the area.  

Gobian meadow with springs and temporary surface water 

The south of the Project Area contains depressions that collect surface run-off for short periods 

following heavy rainfall events.  Bor Ovoo spring is a permanent surface water feature of the 

landscape.  The springs and temporary wetlands are significant landscapes and support seasonal 

vegetation that includes:  Carex duriscula, puccinella teniuforra, glauxmaritima (near the Bor Ovoo 

Spring),  Iris lactaea, Phragmites communis, Achnatherum splenders (near the Central Oyu), Kaldiium 

gracile, Achnatherum splendues, Nitraria sibirica, and Carex duriscula .  
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1.3 Geology and Geotechnical Characteristics  

 

1.3.1 Geology 

Within Oyu Tolgoi Project area the geology is dominated by a siluro-devonian sequence of stratified 

and prophyritic andezitic and basaltic flows. Remnants of pillow structures and amygdaloidal texture 

(mostly augist phenocrysts) suggest a shallow aqueous environment of deposition. Inter-bedded within 

these flows are fine to course-grained volcanic sediments. These rocks have been intruded by a 

complex variety of felsic to intermediate porphyries emplaced in parallel with mineralization. 

Following mineralization the area has been intruded by syenitic granitoides and rhyolite and andesite 

dykes (Aquaterra, 2004). 

Within the main Oyu Tolgoi concession area, four separate mineralization zones have been identified 

with porphyry-style gold, copper and molybdenum.  These zones are Central, Far North, South and 

Southwest Oyu, which are all contained within an area of four kilometers (N-S) by two kilometers (E-

W).  The main host rock types in the area are: 

• Basaltic Volcanics 

• Andesitic Tuff 

• Quartz Monzodiorite 

• Oyu Tolgoi Quartz Monzodiorite 

• Quartz Monzonite 

The Basaltic Volcanic lithology hosts the bulk of mineralization in South West Oyu (80%) 

and chalcopyrite-Au mineralization in Central Oyu. Quartz Monzodiorite is the most 

common intrusive.  Post mineralization intrusive includes: 

• Hornblende-Biotite Andesite 

• Rhyolite 

• Biotite Granodiorite 

• Basalt 

Sediments include both carboniferous and cretaceous types.  Carboniferous sediments consist of 

siltstones and sandstones with conglomerates, and Cretaceous sediments consist of a flat lying 

sequence of pebbly gravel, sandy silt, sand and clay. 

 

Mineralization at South West Oyu comprises mainly Au and chalcopyrite mineralization, and only the 

hypo gene zone appears economic.  At central Oyu a super gene chalcocite blanket (Cu ore only) 

occurs at the base of the oxidation zone (approx 50 m), which is underlain by Cu-oxide (covellite) 

mineralization. This is underlain by primary chalcopyrite-Au mineralization.  South Oyu has Cu-
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secondary at surface (mainly malachite), a small super gene chalcocite blanket (Cu ore only) at the 

base of oxidation zone (approx 50 m), and primary chalcopyrite bornite mineralization.  There is no 

significant Au mineralization at South Oyu. Host rock is mainly basaltic volcanic (80%) and the rest is 

Oyu Tolgoi quartz monzodiorite (altered quartz monzodiorite).  Significant Cu and Au mineralization 

has been identified in the Far North deposit (Figure 1.3). 

1.3.2 Seismicity 

A seismic hazard assessment of the Oyu Tolgoi site has been completed by Knight Piésold and The 

Research Centre for Astronomy and Geophysics of Academy of Science (Seismology Centre).  The 

assessment found that Oyu Tolgoi site is of low seismicity, as is much of eastern Mongolia.  However, 

to the west of Oyu Tolgoi lies the Mongolian Altai—a tectonically active mountain ranges stretching 

1,700 km from southwest Siberia to the Gobi Desert. The easternmost extension of the Mongolian 

Altai is known as the Gobi Altai, which dies out approximately 50 to 100 km west of Oyu Tolgoi. 

 

Based on the assessment, appropriate seismic design parameters were selected: 

• For plant site structures, the maximum acceleration associated with an earthquake with a 

return period of 475 years (10% chance of exceedance in 50 years) is 0.06g. This makes it a 

UBC Zone 1, which is recommended for design. For the Russian building code SNIP II-7-821, 

a seismic intensity rating of VI (6) would be used for the design of “common” facilities and of 

VII (7) for “critical” facilities at Oyu Tolgoi. 

 

• The foundation factor is defined by the soil profile. The site will mainly have foundation on 

rock or on dense or very stiff soil less than 15 m in depth. There are no areas of deeper loose 

or soft soils or soils that may liquefy. 

 

For design of the tailings storage facility: 

• The operating basis earthquake (OBE) was selected as the earthquake with a 475 year return 

period. Assuming a design life of 30 years for the tailings facility, the probability of 

exceedance is 6%. The maximum acceleration for the 475-year-returnperiod earthquake is 

0.06g. A conservative design magnitude of M7.5 has been selected for the OBE. 

• Considering the consequences of failure (safety of life, economics, social and environmental 

impacts), the hazard classification of the tailings facility is high. 

• The maximum design earthquake (MDE) with a maximum bedrock acceleration of 0.08g 

(1,000-year-return-period event) and design magnitude of M7.8 has been adopted. 
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1.3.3 Geotechnical characteristics 

The description of the geotechnical characteristics in this report refers to that section of the soil and 

subsoil which may be impacted or which impacts on the mining and associated infrastructure at Oyu 

Tolgoi.  This includes:   

• the characteristics of foundation material for construction of project infrastructure 

• the  source of materials used construction materials 

• the sub surface environment of open pit and underground mines 

•  waste disposal storage sites  

• foundation for the mine waste , tailings storage  and water ponds.  

The discussion of the geotechnical characteristics is important for environmental impact assessment as 

these characteristics may impact long term landform stability, containment of wastes and the 

management of geochemical processes. For example, the geotechnical characteristics and soil 

mechanics of the base soil under the tailings storage facility will influence the stability of the structure 

and the potential for seepage of tailings to groundwater.  

A summary of all the data of geotechnical surveys completed within the Oyu Tolgoi Project area is 

provided in Table 1.1. Table 1.2 provides a summary of the geographical and geotechnical baseline 

characteristics (Soil classification and standard values of physical and mechanical properties of soil at 

the investigation site). 
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Table 1.1 Main surface layers of fundament soil within Oyu Tolgoi Project Area    
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Table 1.2 Main parameters of existing landscape and geotechnical environment 

N Main parameters Unit 
Volume in OT 

project area 

Extremes of 

volume  note 

max min 

1 
Location 
- Geographic zone 
- Administration units 

 
Gobi region 
Umnugobi aimak, 
Khanbogd soum 

- -  

2 
 Coordinates  
 

degree 
E 106  08 5.2  
 N 43 00 1.3 

- -  

3 
Distance from 

1. Ulaanbaatar 
2. Dalanzadgad 

km 
1. 610 
2. 220 

- - 
1.S 
2.SE 

4 Altitude (ASL) m   1170.0 1350.3 1100.0 
Max-Khanbogd, 
Min-Umdai river 

5 Relative altitude M    220.0 300.0 10.0  

6 Slope profile      1:0.2 1:0.5 1:0.01 
Max-Khanbogd, 
Min-Bor Ovoo 
spr. 

7 
Main rock type of geological 
fundament 

mark        3,4 - - 

1-Intruzive  
2- Effusive 
3-Sedimentary 
4-Metamophic 
5-Quaternary 
loose 

8 Number of mineralized zones number         4 - 0 
South, souh west, 
north, far north  

9 
Number of available 
minerals  

number         2   5  

Copper, gold, 
arsenic. 
vanadium and 
molybdenum 

10 
Contents of main mineral 
deposits  

 % or 
ppm 

      -Copper 
        -Gold 

-1.2 % 
-0.05 
ppm 

-0.1% 
-2.68 
ppm 

Arsenic- 200-
1740. ppm, 
Molybdenium 
and vanadium-
100ppm 

11 
Depth of ore body (available 
to use)  

m         1100.0    1300.0 0.0 

1300.0- Hugo 
north Oyu, 
0.0 Central and 
South  Oyu 

12  
Total size of mineralized ore 
bodies 

Km2       12 (4kmx3km) 4 1 
4-far north 
1-South 

13 
Geological resource of 
mineral 

ton 
Copper-6000000.0 
Gold- 7.0 

Cop-8 
million 
Gold-10 

- 
Exploration 
continuing and  
may increase  

14 
Seismic activity of project 
area 

bal 6-8 12 0  

15 Magnetic feature (T) 
Nano 
Tesla 

 57600.0 - - 
Normal rate in 
Gobi area 

Source: 1.Environmental Baseline Study Report for OT Project proposed Area, UB, 2002.  
2.“Oyu Tolgoi, Mongolia: Silurian-Devonian Porphyry Cu-Au-(Mo) and high sulfidation Epithermal Cu     
Mineralization with Cretaceous chalcosite Blanket” Economic Geology, 2000. 
3. “Registration data of Seismic Activity of Mongolia since 1900” UB. 2002.  
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1.4 Impacts on the landscape and geological environment 

 

1.4.1 Landscape disturbance 

The implementation of the Oyu Tolgoi Project will result in substantial and permanent  changes in 

land form resulting from open pits, underground mines, stockpiles, tailings deposition and other 

related facilities. 

 

The mining activity will be undertaken within the 10 x 9.1 km²  Oyu Tolgoi license area.  The airstrip 

for the project is proposed to be relocated to an area north of the license boundary and will therefore 

be subject to a separate assessment. The Project components which may have an effect to the 

geography and landscape of the Project and Surrounding Area provided in the attached figure (refer 

figure 1.3) and Table 1.3.  
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Table 1.3 Proposed mining and service constructions within OT Project Area  

N DESCRIPTION AREA, km2 PERIMETER, km ACRES HECTARES 

1 Waste rock dump area 13.0 20.1 3215,9 1301,4 

2 
Tailings storage 
facility 12.1 11.2 2970,8 1211,5 

3 

Hugo and other 
underground mines 
with subsidence zone 9.8 14.9 2443,5 988,8 

4 
South west Oyu  open 
pit 1.7 5.7 432,2 174,9 

5 Central Oyu open pit 0.8 3.3 204,0 82,5 
6 Fence 64.4 29.9 15928,5 6446,1 
7 Substation 0.4 7.7 9,0 3,6 
8 Coarse ore stockpile 0.1 4.6 3,1 1,2 

9 
Concentrate & 
dewatering building 0.03 0.3 0,8 0,3 

10 Truck shop 0.07 0.5 1,6 0,6 
11 Fuel storage 0.009 0.1 0,2 0,1 
12 Coal fired boiler plant 0.009 0.1 0,2 0,1 
13 Permanent camp 0.2 1.8 44,1 17,8 

14 
Sewage treatment 
plant 0.05 0.3 1,3 0,5 

15 Construction camp 0.3 2.4 87,9 35,5 
16 Coal storage building 0.05 0.3 1,2 0,5 
17 Boiler house 0.01 0.1 0,3 0,1 
18 Warehouse 0.01 0.1 0,3 0,1 

19 
Tailings &reclaim 
drainage pond 0.03 0.2 0,9 0,3 

20 Tailings pump house 0.03 0.2 0,8 0,3 
21 Explosives facility 0.2 0.6 5,3 2,1 
22 Hugo shafts area 0.6 1.03 16,2 6,6 

23 
Airport terminal 
building 0.003 0.07 0,1 0,03 

24 Gate house 0.002 0.08 0,05 0,02 
25 Mill facilities 0.02 0.8 4,2 1,69 
26 Emergency power 0.008 0.1 0,2 0,08 

 
Total Lease ( OT 
Project) area 83.1 32.7 20014,1 8311,9 

 

The Oyu Tolgoi Project area has two large underground mining shafts (North and Hugo South) 

planned with eight openings and two main open pits (Southwest Oyu and Central Oyu) (refer Figure 

1.4 General site plan). The site layout, Part I. Figure 1.4, shows the potential extent, approximately 9.8 

km², of ground surface subsidence that is likely to occur as a result of underground mine development.  

The depth of the final subsidence zone is difficult to estimate but it is assumed that the subsidence will 

be a permanent depression that will effect surface drainage, soils and vegetation within the area 

affected.  The subsidence zone will be unstable during mining and subject to water erosion and 

potentially land slides within the zone during underground development.  
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With respect to surface mines or open pits, there are two proposed open pits named South West Oyu 

and Central Oyu. Both open pits will have a 500 m radius, with depths of 350m (SW and South Oyu) 

and 400m (Central Oyu). These open pits will disturb 15.7 km² land surface and result in a 362.0 

million cubic meter void within the land subsoil.     

 

Several waste rock dumps (WRD) covering approximately 13.0 km²  and a 12.1 km²  tailing storage 

facilities (TSF) will be constructed for mine waste disposal during the life of the Project.   

 

All landscape impact parameters of the proposed Project are provided in the following table. 

           

Table 1.4 Impact parameters on landscape and subsoil  

N Objects Landscape impacts   

Effecting 

area, km
2
 

Effecting 

depths,m Reclamation 

1 
 
 

Underground mines: Hugo 
north  and Hugo south and 
others 
  

- Removal of ore from 
underground  with subsidence 
of the surface  (subsoil),  
 

9.8 
 

0-5000 
 

A final void 
will remain. 
Not restored 
 

3 
South west and Central 
Oyu open pits -Open voids 15.7 200-350 

A final void 
will remain. 
Not restored 

4 
 

TSF and WRD 
 
 

- Waste structures to 70m in 
hieght   

25.1 
 
 

 
5.0 m 
 

Will be 
stabilized 
and  restored 
progressively 
during 
operations 

5 
 

Other relevant 
infrastructure 
constructions 
 

- Levelling for builidings and 
infrastructure  

15.3 
 

 
5-7m 
 

Reclamation  
after mine 
closure 

 total  65.9  
Max-
5000  

 

 

1.4.2 Geochemical Impacts 

The open pit waste rock will be located within the Oyu Tolgoi mining license area and adjacent to the 

pits in order to reduce haulage distances.  The location of waste rock dumps is shown in Figure 1.4.  

Geochemical tests have been carried out on the waste rock from open pits since 2002 to determine the 

risk of acid generation, contamination from metal or metalloids mobilization and the suitability of 

various waste types for use as fill, surface placement and revegetation.  The results of this test work are 

summarized in Chapter 8. 

 

 Geochemical test results on waste rock to date confirm that apart from rhyolite  with higher 

concentrations of sulphur  (>0.5%S), non-host, or waste,  lithologies are non-acid forming (NAF) and are 

unlikely to release significant concentrations of metals, metalloids or other contaminants.   The rhyolite 
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represents approximately 3 % of all material from the open pit and if further test work verifies that the 

material is potentially acid forming (PAF) then this material can be managed and placed within the waste 

to prevent the formation of acid rock drainage (ARD).   The substantial long term column test work 

confirms that the vast majority of waste materials from the open pit is likely to be suitably benign for use 

as general fill, as covers layers and in near surface placement. Although non acid producing, Cretaceous 

cover materials may be partly saline, and may pose a risk if placed on surfaces subject to revegetation or 

within plant growth zones. 

 

1.4.3 Risk of seepage and contamination from the TSF 

The interim development plan for the project investigated  four possible TSF sites (Figure 1.4). The selected 

preferred site is east of the concentrator and the open pits. The site is flat and the in-situ materials are 

suitable for construction. The natural clay soil material at this site will be conditioned to achieve a relatively 

low permeability TSF base prior to tailings deposition. However, the TSF is not designed to be completely 

impervious and some tailings liquor and leachate will be collected within the TSF under-drainage and 

perimeter drainage systems as discussed in Chapter 2 . The TSF is proposed to be designed with leachate 

collection and recovery to prevent contamination of groundwater.  It should also be noted that groundwater 

will migrate towards the open pits when mining progresses deeper than the natural groundwater levels.  Any 

seepage that is not collected within the TSF underdrainage and perimeter drainage will be collected within 

the open pits.  The risk of local groundwater contamination from the TSF is therefore low.  

 

1.4.4 Risks to stability of tailings facility   

A stability assessment of the proposed tailings facility embankments was carried out by 

Knight Piesold for the Independent Development Study (.PE601-00001/14,December 2004). 

The stability of the embankments was assessed under normal and seismic loading conditions 

using limit equilibrium methods.  A maximum design earthquake with a horizontal bedrock 

acceleration of 0.13g was adopted based on an assessment of the site seismicity undertaken by 

Knight Piesold.  The return period for an event of this magnitude is 1000 years.  

 

The characteristics of the tailings facility construction materials and in situ soils were 

estimated from site investigation work, geotechnical testing results and tailings tests.  The 

outcome of the assessment found that the design of the critical dam embankments exceed the 

minimum factors of safety under normal and seismic events as recommended by the 

International Commission on Large Dams (ICOLD).  Knight Piesold recommends that 

embankment stability monitoring occur throughout the life of the facility to verify the 

modelled predictions.  
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1.4.5 Surface subsidence from underground development   

Underground mine development at  Oyu Tolgoi will occur down to  approximately 1500 m depth with 

ore being extracted from an ore body that is  4600 m long in a south east direction. The thickness of 

covered sediments of the Hugo ore body can reach 200-1000 m.  It is expected that subsidence will 

occur as a result of the block cave method of mining over the life of the mine. All the materials from 

underground mine shows in the following figure. 

 

Figure 1.4 Underground mine production     

 

The extent of the area that is subject to subsidence risk from underground mine is shown in Figure 1.5. 

The depth of the final subsidence zone is unknown and is dependent upon many factors that are 

difficult to predict.  There are no accurate methods available for prediction of the rate or extent of 

subsidence in hard rock mines ( Blodgett.S, Kuipers.J.R; Technical Report on Underground Hard-

Rock Mining: Subsidence and Hydrologic Environmental Impacts;P.E. Centre for Science in Public 

Participation Bozeman, MT February 2002) 

  However, it is expected that a substantial void will remain at the end of mining.  The risks associated 

with the subsidence zone include stability risks after mining is completion; interruption of natural 

drainage and changes to vegetation within the collapsed surface area.    
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Figure 1.4 Subsidence outline of for lifts 1& 2 
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1.5 Impact assessment 

 

Table 1.5 Qualitative assessment of impacts to the landscape and geology 

 

N 

 

Impacts 

                Qualitative assessment of consequence 

Insignificant 

I 

Minor 

II 

Moderate 

III 

Major 

IV 

Catastrophic 

V 

1 Changes to landform resulting from open 
pits, underground shafts,  stockpiles, 
tailings deposition and related facilities  

 
 

 

 

  

X 

 

2 Surface, underground  mining, stockpiles 
and tailings deposits will disturb subsoil 
within the Project area  

  X  

 

 

3 Risk of soil contamination from ARD 
impacts of mine waste rock and tailings  

 X    

4 Risk of seepage and contamination from 
tailing storage facility  

  X   

5 Risk of instability of   TSF  X    

6 Safety risk of final voids to people and 
animals 

  X   

7 Risk of instability of underground mine 
subsidence  zone 

  X   

Case conclusion: 57 % of all impacts are considered as Moderate grade, 
based on this, OT Mining Project will have an intensive 
impact to the landscape and geological environment within 
the license area.  All the impacts will change the existing 
land surface and geological environment to a new artificial 
landscape within project area. These changes will be 
irreversible.  
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1.6 Management and mitigation of impacts to the landscape and geological environment  

 

1.6.1 Landform impacts 

The Oyu Tolgoi Project will impact the landscape and geological environment with substantial 

changes to the current landforms within the mine license area. These changes are largely irreversible 

and will be mitigated through the implementation of measures to make the post mining landscape a 

safe, stable and non polluting landform that, as much as practicable, reflects the contours and surface 

characteristics of the surrounding landscape. .This will be achieved through implementation of the 

Mine Closure and Rehabilitation Plan which will include: 

• minimizing land disturbance to those areas required for mining and associated infrastructure 

• progressive restoration of waste and tailings facilities during project implementation 

• maintain the profile of all elevated waste structures to ensure stability of structures and 

achieve mine closure and rehabilitation objectives 

• treating final void surfaces to achieve long term stability 

• maintaining sufficient protection of potentially unstable or unsafe voids or waste structures 

during operations and after mine closure  

• monitoring of post mining landform stability and safety to ensure objectives are being met 

 

1.6.2 Geochemical Impacts 

The test work information to date suggests that any potential acid-rock-drainage (ARD) issues can be 

managed via a combination of mine scheduling of relevant waste types (based on ARD potential), and 

appropriate waste dump design and construction. Kinetic testing has confirmed the suitability of this 

approach. The management of potential ARD issues will be specified in the Waste Rock Management Plan 

which will address waste rock scheduling; handling of PAF; identification and monitoring; and, dump 

design and restoration.    

The location of waste dumps to ensure PAF waste is located away from stream sediments is essential to 

eliminate the risk of off-site migration of ARD post closure. It should also be noted that the climatic 

environment at the Project has a substantial excess of evaporation over precipitation and the process of 

potential acid formation will not even commence until PAF material becomes wet. 
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1.6.3 TSF Stability and Seepage 

Tailings from the concentrator will be thickened to 55% to 65 % solids to recover water, and pumped to the 

tailings storage facility (TSF). This facility will be designed to maximize the recovery of water for re-use 

within the concentrator. The current design calls for under drains and surface decant to accomplish this. 

 

As the site has a very dry climate with high evaporation potential, water conservation and recovery will 

have a high priority. The TSF design limits the rate of tailings rise allowing high water recovery and 

maximum consolidation of tailings, therefore minimizing the footprint. The TSF is a two cell design for the 

initial 25 year mine life of the Phase 1 - 85,000 t/d case development plan.   

This is expected to be expanded over the mine life, although the current investigations only include a two-

cell design. Each TSF cell will have a radial pipeline to sub-aerially distribute the tailings from the 

perimeter dams, an under drainage system designed to limit seepage, and a central decanting system to 

recover tailings supernatant for return to the concentrator. 

 

The tailings facility design has been assessed and modeled to determine stability under normal and 

seismic loads.  The stability assessment indicates that the current design concepts and available 

materials are suitable for constructing the tailings embankments within accepted dam safety factors 

(see 1.2.4). Stability assessment will need to be updated and confirmed during final detailed design 

and construction.  Stability monitoring of dam embankments is required at regular intervals during the 

operation of the facility.  

 

Knight Piésold conducted a preliminary assessment of potential seepage from the TSF. The following main 

factors were used to predict seepage: 

• stratigraphy and existing groundwater level 

• shape of the tailings facility and method of deposition and pond control 

• groundwater drainage towards the open pit 

• material properties based on investigation and testing. 

The mine dewatering analysis conducted by Aquaterra demonstrates that a zone of drawdown will develop 

around the pits and underground workings, extending under the entire area of the TSF towards the mine 

workings. This will result in a general groundwater gradient toward the mine workings. After cessation of 

mining, these water table levels are likely to partially recover. The flows from most areas of the TSF 

towards the mine workings are expected to be permanent, owing to the evaporative drawdown in the open 

pits. However, some of the outer areas of the TSF may not be above the reduced zone of drawdown. By 

this stage seepage will have greatly reduced and most long-term seepage occurring from under the 
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rehabilitated tailing storage facility area will continue to draw towards the pits due to the permanent water 

table gradient.   

 

Seepage will continue to be managed through the operation and maintenance of tailings decant water returns, 

underdrainage systems and external perimeter collection drains and sumps.  A series of groundwater 

monitoring bores will be maintained surrounding the facility to identify seepage that may extend beyond the 

various collection systems.  The details of seepage management measures are provided in Part II Chapter 8.  

 

1.6.4 Underground Subsidence Zone 

As with the stability of waste structures and open pits, ensuring the stability of the void resulting from 

the subsidence zone will be necessary to achieve mine closure and reclamation plan objectives.  The 

subsidence zone may be unstable during underground mining and will be subject to isolation fencing 

to prevent access by people and animals.  Following mine closure the underground workings will be 

allowed to flood with the inflows of natural groundwater.  The flooding of underground workings 

together with surface drainage may cause further subsidence after mine closure. The residual 

instability of the ground surface following mine closure is difficult to predict.  This can be reduced 

through blasting of the underground workings and the perimeters of the subsidence zone to form a 

stable landform and to develop a suitable profile of the subsidence to allow long term safety for 

humans, livestock and wildlife.    However, it may be that instability of the subsidence zone may 

continue for many years following mine closure and that the only mitigation that is practicable would 

be to prevent access to this area.  The details of mine closure strategies for the subsidence zone will be 

further defined during mining operations as the final void is further characterized.   The ongoing 

monitoring of subsidence using three dimensional analysis of land movement will be necessary to 

accurately define the subsidence of the affected zone during and following underground development. 
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1.7 Monitoring parameters  and limitations  

The monitoring of landform stability will be detailed in the various environmental monitoring plans 

developed for open pits; underground mining and subsidence zone; waste rock, and; tailings storage 

facilities.  The monitoring will include: 

 

• Ongoing changes to landforms and ground disturbance will be monitored through regular 

surveying of mines and waste structures on an annual basis. 

• Stability of the tailings dam and all steep surfaces will be assessed based on the results of 

consolidation, compliance with design criteria, monitoring of moisture within critical 

structures and physical inspection of facilities.  Stability assessments will be carried out 

annually. 

• During mine operation, waste rock will be tested by acid-base accounting (ABA) at a rate of 

one composite sample weekly for each rock type for the first year of open pit and underground 

mining.  At the end of the first year, sample frequency may be reduced to one sample every 

2 weeks for the remainder of mine life if ABA results indicate acid-forming potential can be 

predicted with low risk at a reduced sampling frequency.  Based on the correlation between 

ANC, inorganic C and Leco C, it may be possible to apply a simpler on-site operational test 

for ARD control. 

• Monitoring of ground control positions within the subsidence zone and surrounding the open 

pits at a frequency sufficient to detect land movement. 

 

The monitoring parameters of land surface, landscape and geological environment will not exceed the 

approved design parameters of the Project and the relevant legislation and standard limitations of 

Mongolia, as shown in Table 1.6 and Table 1.7. 
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Table 1.6 Monitoring parameters, places and frequency for landscape and geological 

environment 

No Monitoring 

parameters 

Location of 

monitoring  

Frequency of 

monitoring 

Standards and 

methods 

 For land surface 
disturbance:  
-Establish control 
points 
-Undertake survey of 
the mining sites     
 

1.Observation 
record on each 
disturbances of 
land surface  
within  Project 
Area  
 
2. Surveys on 
WRD and TSF 
and other 
stockpiles     

Twice a year 
during Project 
Implementation 
and as required 
after mine closure 
(to be confirmed in 
final closure 
reports) 

Field records of 
observations and data 
sheets for geodesic 
survey of mines and 
facilities. 

 Stability assessment of 
landforms 
 
 

All mining and 
waste landforms 

Annual None prescribed  

 Acid base Accounting 
of waste rock 

Waste rock 
stockpiles 

One composite 
sample weekly for 
each rock type for 
the first year of 
mining.  Sample 
frequency may be 
reduced to one 
sample every 
2 weeks for the 
remainder of mine 
life if ABA results 
indicate acid-
forming potential 
can be predicted 
with low risk at a 
reduced sampling 
frequency.   

ABA standard 
methods 
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Table 1.7 Legislation and standard limitations  

No Limitations  Limitation act details  

Legislation limitations 

 For the land surface and landscape: 
1. To follow approved environmental standards, norms 

and guidelines and implement internal monitoring 
2. During the project implementation, environmental 

impacts discharging toxic chemicals and their 
mitigation and cleaning  measures and monitoring 
equipments must be reported to the relating 
organizations  

 

Law on Environmental 
Protection:  
31.2 
 
 
31.3 

 Geo environment: 

1. If the subsoil is given for use for a certain period, the 
total of such periods may not exceed 30 years. If 
necessary, the initial period may be extended by a 
decision of the authority that first made the decision to 
lease the subsoil. The duration of one such extension 
may not exceed 20 years 

2. To ensure reliable protection of air in the stratosphere, 
the land, the forests, waters, springs, the livestock, the 
wildlife, other objects of nature, and constructions and 
structures, to ensure safety and protection of specially 
protected areas, and items of importance to natural, 
historical or cultural [studies] 

3. Users of subsoil shall have the duty not to interfere in 
any way with rights of others to own, possess and use 
land. Any damages caused to others due to such 
interference shall be compensated by the users 

4. To maintain dug and drilled holes to be used during use 
of the deposits as well as for other commercial 
purposes, intact and complete without danger for [local] 
people, the livestock and the wildlife. To hand over the 
dug and drilled holes that will not be used, to Governors 
of respective Soums or districts after rehabilitating them 
in way that they can be used in the future; To inform of 
results of their surveys and to register these results 

   

Law on subsoil: 
 
19.3 
 
 
 
 
 
20.2.3 
 
 
 
 
 
 
20.3 
 
 
 
 
22.6 

Standard limitations 

 Slope of WRD and other stockpiles must not exceed 25 degrees MNS4920:2000 
Slope angles of destroyed 
land  
Technical Requirements 
 

 

 

 

 

 

 



Oyu Tolgoi Project                                      Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 1. Page 22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Oyu Tolgoi Project                                      Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 1. Page 23 

Figure 1.1 Location map 
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Figure 1.2 Topography of Oyu Tolgoi Project Area 
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Figure 1.3 Geology of Oyu Tolgoi Concession Area  
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Photo 1. Oyu Tolgoi hill - South Oyu deposit. It is 1172.0 m ASL and a typical Gobi small hill. Oyu 
Tolgoi hill is located in the south eastern part of Project Area where the open pit will be excavated. On 
the top of this hill are located three excavated archeological survey sites where Bronze Age turquoise 
mines and stone instruments were discovered.  Khanbogd Mountain can be seen in the background. 

 

Photo.2  Vandan hill or Central Oyu deposit. It is located 2 km north of Oyu Tolgoi hill.  
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Photo 3. Bor Ovoo Spring is located in the southern side of the Project Area.   This spring usually 
contains flowing surface water all year round, with ice mounding in the winter.  Bor Ovoo Spring is a 
significant source of water for wild animals and livestock.  
 
     

 
 
Photo 4.  A general overview of the Project Area with sparse low lying vegetation occurring from June 
to September. Siberian Elm trees occur randomly along the surface drainage that intersects the Project 
Area and are indicative of shallow groundwater within the stream sediments. 
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Photo 5. The view looking south west across the Oyu Tolgoi Project Area with Javkhlant Mountain in 
the background.   
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CHAPTER 2. WATER ENVIRONMENT OF THE OYU TOLGOI PROJECT AREA 

 

2.1 Hydrology and Hydrogeology of Oyu Tolgoi Project Area 

 

2.1.1 Hydrology  

 

Regional  

The Oyu Tolgoi Project Area is located within the closed Central Asian drainage basin and has no 

outflow to the ocean.  Most riverbeds in this drainage basin are ephemeral creeks that remain dry most 

times of the year.  The Umdai River is the most significant hydrological feature of the project area and 

is made up of many, mainly dry, tributaries that originate from Luulit Lake in Manlai Soum.  

The Umdai River is known to have substantial flows following rain events due to the extent of the 

catchments (see Photo Appendix Photo # 1 and #2).  The catchments area of Umdai River is about 

1,081 km2 with a total length of approximately 120.0 km to the Galbyn Gobi desert where the river 

ceases to flow (see Figure 2.1 Regional hydrology).  Inflow to the Umdai River is through 24 small to 

medium size ephemeral creeks that traverse the catchment. 

At its upper reaches, the Umdai riverbed is 14 to 17 m wide (see Figure 2.2 Hydrology of project 

area).  The river then splits into three main tributaries near the Bor Ovoo, each with an average width 

of 10 to 13 m.  The river widens at its lower reaches to an average width of 25 to 30 m, where 

infiltration occurs.  The Budaa and Khuren Khoshuu rivers originate from the west of Khanbogd 

Mountain and join the east tributary of the Umdai River, which eventually forms the Maanit River 

bed.  This riverbed is 15.4 km to the southeast of Oyu Tolgoi (Environmental baseline study report 

Eco Trade, 2002). 

In the Gobi Desert, surface water flow in rivers and streams is ephemeral with local flash flooding 

reported to follow periods of intense rainfall within local catchments.  There is no clear flow regime, 

as surface runoff is dependent on rainfall intensity. 

Average annual precipitation is 80 mm, 90% of which falls in a form of rain in the warm season.  

Flooding is likely to occur following the maximum daily rainfall event of 43 mm.  It rains only 25-28 

times in a year (Ministry of Nature and Environment, 2002). 

 

Mine License Area 

The Umdai River is a significant hydrological feature within the project area, as it contains several 

surface water springs that persist after rainfall events.  Some may persist for up to two weeks after 

rainfall.  The Umdai also differs from other riverbeds in the region in that shallow groundwater exists 

between 1.8 to 2.7 m below the riverbed.  There are approximately 10 dug wells along the Umdai 

within the project area.  These were used by nomadic herdsman for stock watering and drinking 

supplies. New wells for local herders were established outside the Project Area in 2004 due to the 
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expansion of exploration activity at Oyu Tolgoi and these older wells within the Project Area are no 

longer used. 

 

The small surface water springs along the Umdai River are generally believed to be associated with 

specific sand/clay or sand/bedrock interfaces within the sedimentary sequence of the valleys that 

effectively force seeping groundwater to the surface.  In the broad lower reaches of valleys, wetlands 

have formed where the water table in the colluvial sequence rises close to the land surface (Liquid 

Earth, 2001).   

Bor Ovoo Spring is located within the project area and is the spring most likely to be affected by mine 

development (see photo appendix  2).  Daats, Khukh Khad and Maanit springs may also be influenced 

through hydrological changes within the project area.  

Bor Ovoo spring is a significant water source for native animals and stock of this area as it maintains 

spring flow for most of the year.  Wildlife are able to use these springs even when surface water has 

dried out because water remains within 0.2 to 0.3 m of the surface.  Some desert animals, especially 

Asiatic Wild Ass, dig shallow depressions for water.  These depressions are locally named “Water of 

Wild Ass” and are used by other wildlife and domestic stock during dry periods. 

Generally, springs in this area dry out in time without rainfall and will only maintain surface water for 

1 to 3 weeks following intense rain events.  The regime for surface water presence in the springs is 

purely dependent on rainfall frequency and rainfall intensity.  Because of the intermittent nature of 

springs in the area, they are not a reliable source of water for domestic stock, which will mostly use 

dedicated wells.  However, migratory wildlife movements during summer months in the Gobi are 

likely to be dictated by the presence of surface water in natural springs. 

 

The regime of river flow and flooding in the Gobi is dependent upon such factors as rainfall, ground 

surface form, and the soil, topsoil and vegetation of the catchment area.  The Oyu Tolgoi project is 

situated in an area of relatively high relief.  Khanbogd Mountain has an  altitude of 1,350.3 m, Bumbat 

Zadgain Khyar 1,234.5 m, Bor Ovoo 1,172.3 m, and the Umdai River bed (near Bor Ovoo) 1,140.0 m.  

Differences in altitude are up to 200 m within the surrounding area of Oyu Tolgoi, and surface runoff 

can result in localized flooding following short-term, intense rain events. 

 

The upper slopes of mountains to the north and northwest of the mine license area contain fine-grained 

weathered soils.  These fine grains are mobilized with clay particles during surface sheet flows 

following intense rain events.  This heavy sediment load, “Gobi wild floods”, can travel at high speeds 

down riverbeds, trapping domestic stock and wildlife that may be caught in the mud flow and pose a 

danger to people and engineered constructions. 

Following flood events, the rivers contain small lakes and springs for several days prior to evaporating 

completely.  After several days of drying, a playa is formed on the riverbed.   
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The climatic records of the Omni Govi area indicate that an average year would include between 2 and 

5 flood events.  A very wet year may receive up to 9 floods, while in a dry year only one flood may be 

experienced.  Approximately 70% to 80% of flood events occur during the months of July and August. 

In the Gobi area, ice formation and the freezing of springs to form ice mounds is relatively rare.  

Although the Gobi air temperatures can get extremely cold, the ground temperature remains warmer 

because of the dryness of the soil, lack of vegetation cover, and thermal characteristics of the ground 

surface.  Ice mounds will appear on springs surrounding the mine license area between mid December 

and early February.  The ice mounds are typically 50-100 m in length x 15-30 m wide with an ice 

thickness of between 5 and 25 cm.  During dust storms, the ice mound is covered in soil and melts. 

 

Surface Water Quality 

The water quality in the surface springs surrounding the project area is similar to that of water found in 

the shallow wells used by nomadic herdsmen.  The springs are likely to be surface expressions of the 

unconfined shallow aquifer.  Average of results of laboratory analysis of samples taken from the 

Maanit, Khukh Khad and Bor Ovoo Springs during July 2002, 2003 and 2005 field studies and 

monitoring analysis are shown in Table 2.1.  Maant Spring and Khukh Khad (located at 12 km to the 

downstream) is significantly higher in dissolved salts than Bor Ovoo Spring, and concentrations are 

expected to vary greatly with rainfall and evaporation rates.  Concentrations of cadmium, iron, and 

nickel at Bor Ovoo are higher than Mongolian potable water standards but are within livestock 

drinking water guidelines. 

The water quality of these water bodies is likely to deteriorate as the water level declines.  Salt and 

mineral concentrations will increase with increased evaporation.  Monitoring of the variability in water 

quality of these springs has occurred on a seasonal basis since July 2002. 
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Table 2.1 Water Quality Results of Springs Surrounding OT Area 

 

Sample ID Units 
Bor 

Ovoo 

Khukh 

Khad  

Ulaan 

Tolgoi 

 

Khers 

Ulaan 

Tolgoi  

pH 
pH 

Units 8.4 8.6 8.3 8.4 3/27/2005 

Electrical Conductivity @ 25oC µS/cm 540 1,100 560 460 8.3 

Total Dissolved Solids (grav) @ 
180oC mg/L 340 660 370 290 5,900 

Total Alkalinity  as CaCO3 mg/L 180 230 160 130 3,800 

Bicarbonate, HCO3 mg/L 210 270 180 150 780 

Carbonate, CO3 mg/L 5 8 3 5 950 

Hardness (equivalent CaCO3) mg/L 140 150 110 110 <1 

Calcium, Ca mg/L 46 47 35 37 270 

Magnesium, Mg mg/L 6 7.6 4.6 5 50 

Potassium, K mg/L 1.8 2.3 5.5 1 36 

Sodium, Na mg/L 65 180 79 56 63 

Fluoride, F mg/L 0.7 0.9 0.8 0.6 1,300 

Sulphate, SO4 mg/L 45 130 62 42 3.2 

Chloride, Cl mg/L 24 100 27 24 950 

Iron (Total), Fe mg/L 0.3 0.45 0.1 0.2 960 

Ammoniacal Nitrogen, NH3-N mg/L <0.1 <0.1 <0.1 <0.1 0.45 

Nitrate+Nitrite-Nitrogen, N mg/L 4.7 3.2 5.6 5.1 7 

Arsenic, As mg/L <0.005 <0.005 0.005 <0.005 <0.005 

Cadmium, Cd mg/L <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium, Cr mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Copper, Cu mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel, Ni mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Zinc, Zn mg/L <0.05 <0.05 <0.05 <0.05 <0.05 

Mercury, Hg mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

Note: Samples taken July 2002, 2003, 2004 and 2005 during Oyu Tolgoi EIA and Monitoring Work 
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Hydrogeology 

Within the Oyu Tolgoi project area the geology is dominated by a Silurian-Devonian sequence of 

stratified and porphyritic andesitic and basaltic flows. Remnants of pillow structures and amygdaloidal 

texture (mostly augite phenocrysts) suggest a shallow aqueous environment of deposition. Interbedded 

within these flows are fine to coarse-grained volcano clastic sediments. These rocks have been 

intruded by a complex variety of felsic to intermediate porphyries emplaced in parallel with 

mineralization. Post mineralization the area has been intruded by syenitic granitiods and rhyolite and 

andesite dykes. The majority of the Oyu Tolgoi area is covered by Late Cretaceous to Palaeocene red 

clay and gravel sediments. The sequence is generally flat lying and drilling has shown it to vary from 

5 to 54 meters in thickness over the project area, with deeper clays in the north. Sedimentary 

sequences of similar character are widespread in the south Gobi region (Aquaterra, October, 2004). A 

simplified geological map across the Oyu Tolgoi area is shown in Figure 1.3 

 

The main groundwater resources within the Project Area are aquifers associated with shallow riverbed 

alluvium, shallow weathered bedrock and some limited deeper, structurally controlled aquifers. The 

shallow alluvial aquifers occur in alluvial outwash plains and in stream beds. Although alluvial 

deposits cover approximately 70% of the Oyu Tolgoi concession, the only exploitable aquifers are 

linked to the alluvium in existing stream beds. Recharge to the shallow aquifers occurs via direct 

infiltration of rainfall and seasonal river flow and along bedrock/alluvium contacts where runoff from 

the bedrock is enhanced. These shallow aquifers are typical of water sources used by local herders for 

domestic and stock water, found along drainage features in the surrounding area. 

 

Bedrock lithologies within the project area are typically of very low permeability; however secondary 

permeability resulting from fracturing and weathering are relatively common in the area around the 

proposed Southwest and Central pits. Exploration drilling (RC drilling) in these two areas has 

intersected a few water strikes, the highest resulting in an airlift yield of 8 L/s, predominantly from the 

transition zone from weathered to fresh bedrock at depth between 20 and 100m. Other than some 

isolated occurrences, drilling has encountered very few water bearing fractures below 120m depth, 

indicating very low bedrock permeability (see Appendix 1 for this chapter - The investigation of 

bedrock permeability, Aquaterra. 2004). 

 

The faulted and structurally complex nature of the Oyu Tolgoi geology has suggested the existence of 

significant fractured rock aquifers. However, numerous mineral exploration bores (diamond drilling) 

have been drilled into the bedrock and few have encountered water. During the permeability testing 

undertaken by Aquaterra as part of the mine dewatering   study (Appendix A), known major fault 

zones were drilled, but all were found to be closed  faults, filled with clayey weathering products. 
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Measurement of water levels around Oyu Tolgoi (OT) has been carried out in about 80 existing RC 

and diamond drill holes. The depth of these drill holes has been greatly reduced due to blockage and 

most holes are currently less than 200m deep. A contour map of water levels in the Oyu Tolgoi area 

based on May 2003 water level measurements conducted by Aquaterra is presented in Figure 2.3.  The 

water table is generally shallow, ranging between 5 and 15m below ground level in the areas of 

Central and South West pits, but dropping to 20-30m below surface for the Hugo South and Hugo 

North areas.  

 

The water table slopes generally to the southeast with hydraulic gradient of approximately 0.4 percent. 

A mound of groundwater trends NW-SE through the area and is generally controlled by the 

topography and the main surface drainage through the area. Since monitoring started, water levels 

have dropped in those areas adjacent to the operating production bores, with water levels having 

dropped a maximum of 8 meters since early 2003 (Aquaterra., 2004). Away from the production 

bores, water levels have remained relatively constant, although a limited (<1m) drop in water level has 

occurred in some holes. The drop in water level may be due to climatologically variations, but is more 

likely to be due to current abstraction of groundwater from the shallow bedrock aquifer. The change in 

water level in the stream alluvium to the south-west of the OT Camp appears however to be seasonal, 

and the rise in water levels is probably related to summer recharge events. 

 

Groundwater Quality 

Groundwater samples were collected by Eco Trade LLC experts and IMMI staff from 43 holes 

between 2002 and 2004. The majority of bores in the vicinity of the proposed South-west pit have 

fresh to brackish water (less than 1,500 mg/L TDS), with the water quality in those holes associated 

with the stream to the southwest of the current Oyu Tolgoi Camp have an even fresher water (<500 

mg/L TDS). These fresher groundwater resources have been accessed traditionally by local herders for 

stock water. However, from Central Oyu there is a steep salinity gradient to the north with salinities 

increasing from less than 1,500 mg/L to greater than  11,000 mg/L around the Hugo deposit. A map of 

TDS concentrations is presented in Figure 2.4. The high salinity is probably associated with the low 

permeability clay soils, resulting in less recharge and mixing with fresher groundwater, together with 

differences in geology between the two areas. Several bore underground water analysis are provided in 

the following table 2.2. Heavy metal concentrations are  at or below detection limits of the Central 

Environmental Laboratory, Mongolia.    
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Table 2.2 Quality of groundwater at Oyu Tolgoi Project Area 

Sample ID -- 
OTD 

174 

OTD 

190 

OTD 

195 

OTD 

232 

OTRC1

56 

OTD 

311 

 

OTRC 

078 

pH 
pH 

Units 8.4 8.7 8.4 8.6 8.7 8.5 8.5 
Electrical Conductivity 

@ 25oC 
µS/c

m 2,700 1,000 410 3,000 1,200 960 460 
Total Dissolved Solids 

(grav) @ 180oC mg/L 2,100 590 250 1,800 700 590 280 
Total Alkalinity  as 

CaCO3 mg/L 270 220 120 420 220 340 120 

Bicarbonate, HCO3 mg/L 320 250 140 490 240 410 140 

Carbonate, CO3 mg/L 4 8 5 12 11 8 7 
Hardness (equivalent 

CaCO3) mg/L 220 56 77 160 44 74 84 

Calcium, Ca mg/L 67 17 23 49 13 23 27 

Magnesium, Mg mg/L 14 3.2 4.8 8.7 2.7 4.1 4 

Potassium, K mg/L 1.9 0.8 1.4 1.6 <0.5 1.2 0.8 

Sodium, Na mg/L 550 200 60 620 250 200 71 

Fluoride, F mg/L 2.5 2.3 0.8 3.1 3.1 2 0.8 

Sulphate, SO4 mg/L 720 130 42 130 110 20 43 

Chloride, Cl mg/L 290 100 24 700 150 80 23 

Iron (Total), Fe mg/L 2.7 0.6 0.2 1.2 0.35 2.4 0.1 
Ammoniacal Nitrogen, 

NH3-N mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Nitrate+Nitrite-

Nitrogen, N mg/L 0.65 1.2 1.7 0.7 3.4 <0.05 5.5 

Arsenic, As mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium, Cd mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium, Cr mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Copper, Cu mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel, Ni mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Zinc, Zn mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Mercury, Hg mg/L <0.0005 <0.0005 <0.0005 
<0.000

5 <0.0005 <0.0005 <0.0005 

Note: Table continuing to the next page 

 

 

 

 

 

 

 

 



Oyu Tolgoi Project                        Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 2. Page 9 

Table 2.2 Continued 

Sample ID -- 

OTRC 

139 

 

OTRC 

132 

OTRC 

050 

OTD 

232 

OTRC 

230 

OTRC1

06 

 

OTRC 

125 

pH 
pH 

Units 8.7 8.7 3.9 8.6 8.8 9 9.1 
Electrical Conductivity 

@ 25oC 
µS/c

m 760 740 6,000 3,000 1,100 980 1,600 
Total Dissolved Solids 

(grav) @ 180oC mg/L 470 430 3,800 1,800 670 610 980 
Total Alkalinity  as 

CaCO3 mg/L 210 200 <5 420 230 270 390 

Bicarbonate, HCO3 mg/L 230 220 <5 490 250 290 410 

Carbonate, CO3 mg/L 10 12 <1 12 13 19 33 
Hardness (equivalent 

CaCO3) mg/L 31 57 720 160 41 20 14 

Calcium, Ca mg/L 8.6 17 230 49 12 5.2 2.8 

Magnesium, Mg mg/L 2.3 3.6 36 8.7 3 1.7 1.8 

Potassium, K mg/L <0.5 <0.5 4.8 1.6 0.5 0.6 0.9 

Sodium, Na mg/L 160 150 1,100 620 230 220 360 

Fluoride, F mg/L 2.3 1.6 2.7 3.1 3.4 4.5 8.2 

Sulphate, SO4 mg/L 75 82 1,200 130 130 100 99 

Chloride, Cl mg/L 53 53 1,400 700 97 63 63 

Iron (Total), Fe mg/L 0.25 0.4 17 1.2 0.2 1.5 0.45 
Ammoniacal Nitrogen, 

NH3-N mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Nitrate+Nitrite-

Nitrogen, N mg/L 4.3 4.6 1 0.7 3.3 3.4 2.5 

Arsenic, As mg/L <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium, Cd mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Chromium, Cr mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Copper, Cu mg/L <0.05 <0.05 0.15 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel, Ni mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Zinc, Zn mg/L <0.05 <0.05 0.15 <0.05 <0.05 <0.05 <0.05 

Mercury, Hg mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
Note: Samples taken and analyzed November, 2004 
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2.2  Potential Impacts on Hydrology and Hydrogeology  

 

2.2.1 River Diversion 

The Umdai River runs southwest and south of the proposed open pits. Subsurface flow in the river 

channel is constant, but surface flows also occur, though usually only after heavy rainfall. These can 

be large floods in the river channel.  Because the open pits are within the existing river channel, the 

river must be diverted. In addition to the mining hazard represented by water inflows to the pit, 

downstream users would be affected by the cut-off of flow.  The river diversion will consist of a dam 

and diversion channel arrangement. The flow within the Umdai River will be diverted from its existing 

course via a pipeline for groundwater flow, and a channel to an adjacent tributary for the diversion of 

surface flow.  Approximately 2 km of the existing Umdai River bed will be affected by the diversion.  

 

The diversion is shown in the site general arrangement This section of the Umdai River bed is 15 to 18 

m wide and with depth to bed rock ranging from 5 to 6 m. The river diversion channel is designed to 

meet the following criteria: 

• Designed for a  500 year Average Return Interval (ARI) flood event 

• Earthquake design for a  Maximum Design Earthquake (MDE) with a 1,000 year ARI 

• Dams and associated hydraulic structures designed to International Committee on Large Dams 

(ICOLD) standards 

 

The diversion system has two main components: 

• The main dam, channels, and subsurface pipe will divert all subsurface and surface flows 

around the pit. Seepage towards the pit will be low because of the low permeability of the soil 

and rock between the diversion and the pit. 

• A secondary diversion bund and sump will be provided at the pit as backup to prevent seepage 

and flood flows from entering the pit. 

 

The main dam wall will be an earth embankment up to 6 m high keyed into the rock in the river bed. 

The embankment will have an upstream, low-permeability zone, a key trench, and a downstream fill 

zone. The dam will divert groundwater through a buried pipe back to the river downstream of the 

project site and surface floodwater via a diversion channel to a parallel tributary immediately west of 

the diverted channel. Both flows will return to the Umdai River downstream of the project. 

 

Following a 500-year ARI rainfall event, the estimated surface flow within the river channel would be 

1,200 m3/s. The excavated diversion channel will have a capacity of 35 m3/s and in this case will 
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overflow into a storm water overflow channel having an additional capacity of 2,500 m3/s with 1 m of 

freeboard from the dam crest. 

 

Bor Ovoo and Daats Springs, which are located within the Project area, will disappear as a result of 

the river diversion. The location of these springs in relation to the river diversion is shown in Figure 

2.5.  Daats Spring is located adjacent to Central Oyu and will be removed with the development of the 

open pits. However, Daats Spring is more a wetland than a spring as the shallow groundwater rarely 

flows to the surface.  Water from this spring infiltrates the ground surface and creates a moist ground 

surface over an area of up to 3 ha. Associated with this moisture zone  are wetland type plants such as 

Iris drisculla.  The Bor Ovoo Spring is a more significant surface water source for this area as it is the 

only permanent water spring at Oyu Tolgoi.  Bor Ovoo Spring is only known to dry out during 

extended drought periods.  The river diversion and the development of the open pit mine will 

permanently remove this feature. 

 

It is unlikely that the diversion will affect the other springs or herder wells located downstream within 

the Umdai River bed such as Khukh Khad, Maanit and Burkhant Springs as the diversion is designed 

to maintain all surface and subsurface flows within the Umdai River downstream of the Project Area.  

 

2.2.2 Mine Dewatering 

Groundwater levels at Oyu Tolgoi will be lowered during and following operations by the dewatering 

of open pits and underground mines.  Dewatering is a requirement to safely and effectively mine the 

ore body.  The effect on the hydrogeology of the Oyu Tolgoi area from mine dewatering has been 

predicted using groundwater modeling, both numerical and analytical modeling, undertaken by 

Aquaterra ( Aquaterra, 2004).  

 

The results from the modeling are summarized below, Table 2.2, for the two mine development 

options discussed in the Independent Development Plan and for cases of subsidence and no 

subsidence associated with the underground block cave development.  Should significant subsidence 

occur with the development of the block cave then the drawdown of groundwater in the underground 

mining areas will occur much earlier during mining. 
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Table 2.2 Summary of Dewatering Effects 

 Mine Option Dewatering Rates Water Level Decline 

Option 1 
No Subsidence 

Rises to a peak of 110L/s after 4 years, 
remains above 90 L/s until year 13 and 
then gradually drops to 70L/s at the end of 
mining 

Water levels decline to the base of the pits 
- 500m maximum for SW pit by the end 
of mining, with drawdown extending out 3 
to 5kms. 

Option 1 
Subsidence 

Rises to a peak of 149L/s after 5 years, 
remains above 100 L/s until year 12 and 
then gradually drops to 64L/s at the end of 
mining.  Overall abstraction volume is 
15% greater than No Subsidence case 
 

Subsidence induces greater drawdown at 
an earlier period during mining - 400m 
after 5 years compared to 30m in the No 
Subsidence case. 

Option 2 
No Subsidence 

Rises to a peak of 100L/s after 4 years, 
remains above 80 L/s until year 19 and 
then gradually drops to 65L/s at the end of 
mining 

Water levels decline to the base of the 
pits - 500m maximum for SW pit by the 
end of mining, with drawdown extending 
out 3 to 5kms. 

Option 2 
Subsidence 

Rises to a peak of 149L/s after 5 years, 
drops to 100 L/s by year 12 and then 
gradually drops to 62L/s at the end of 
mining.  Overall abstraction volume is 
16% greater than No Subsidence case 

Subsidence induces greater drawdown at 
an earlier period during mining - 400m 
after 5 years compared to 30m in the No 
Subsidence case. 

Note: Option 1: (36.5 Mtpa for 35 years, SW pit, Central Pit, Hugo S and Hugo N underground) Option 2: (27.5 
Mtpa for 35 years, SW pit, Central Pit, Hugo S Pit and Hugo N underground) 

 

Both Options will have similar end of mining drawdown, extending to the elm trees on the edge of 

the Khanbogd granite massive and potentially impacting three livestock watering wells and the 

spring at Bor Ovoo located within the  Project Area. These water sources could be affected by the 

dewatering, although one of the wells and the spring is in the foot print of the project mine, TSF and 

waste stockpiles. All of the livestock wells surrounding Oyu Tolgoi have been replaced with new 

wells beyond the zone of influence of the expected drawdown from the mine.  The well within the 

10km radius of Oyu Tolgoi will be decommissioned during mine development to minimize harm to 

livestock form mining activities.  

 

The expected extent of end of mine maximum groundwater drawdown is shown in Figure 2.6, which 

provides an indication of the extent of groundwater drawdown that will occur at groundwater sensitive 

features such as the wells and groundwater dependent vegetation at Oyu Tolgoi. 

 

There is some uncertainty linked to the effect of the dewatering on the hand dug wells. All of these 

wells have been installed in shallow alluvium linked to current water courses. Lowering of the water 

levels in the bedrock aquifer (due to mine dewatering), will result in some seepage from the river 

alluvium to the underlying bedrock. However, the river courses are recharged by sporadic,  

localized rainfall events. 

The expected mine dewatering drawdown may impact on groundwater dependant vegetation within 

and surrounding the Project Area as shown in Figure 2.6. Within 10kms of the Project, the only 
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groundwater dependent vegetation are the Siberian elm trees, Ulmis pumila, growing adjacent to, or in, 

the stream beds on the edge of the Khanbogd granite massive. Some of these trees will be impacted by 

the construction of the TSF. The drawdown contours at the end of mining for all modeled mine 

options, extend to all of the eastern and north-eastern elm tree areas. Potentially these trees could be 

affected by the mine dewatering. However, the streams these trees are linked to receive 

considerable runoff after rain events. The streams run off the extensive granite massif east of the 

Project Area and maintain sufficient moisture within the sediments to support the elm trees. The 

sediments are recharged following the seasonal run off events and it is unlikely that the drawdown 

of groundwater from mining will adversely affect the availability of moisture within the sediments 

of the streams that support the elms.   

 

2.2.3 Acid Mine Drainage Impacts 

There is a potential impact on water quality from Acid Mine Drainage (ARD) associated with waste 

rock and open pit voids.  The geochemical characterization of mine wastes and the results of 

completed test work are described in Chapter 8 of this report. In summary the results indicate some 

open pit waste, mainly in the central deposit, is potentially-acid-forming (PAF), but that a significant 

proportion of waste also has an acid-neutralizing-component (ANC).. As the pit sizes change, the 

proportion of PAF and non-acid-forming (NAF) rock will change. Column test work has verified that  

PAF materials with significant ANC are likely to exhibit long lag times, and that sulphide reaction 

rates are relatively low. Column testing of NAF host lithology samples showed that the rate of acid 

buffering was sufficient to maintain a neutral pH. Results suggest that acid leachate from host 

materials will be accompanied by elevated Al, Co, Cu, Fe, Mn and Zn any potential acid-rock-

drainage (ARD) issues can be managed via a combination of mine scheduling of relevant waste types 

(based on ARD potential), and appropriate waste dump and tailings storage facility (TSF) design and 

construction. It should also be noted that the climatic environment at the Project has a substantial 

excess of evaporation over precipitation and the process of acid formation will not commence until 

PAF material becomes wet.  

 

The greatest risk to groundwater from acid generating mine waste will occur post mine closure if PAF 

material is allowed to leach and mobilization of metals occurs in groundwater that migrates off the 

site.  However, suitable site selection for wastes, appropriate waste design and the continuing 

groundwater sink offered by the final pit void will minimize this risk of off site groundwater 

contamination. 
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2.2.4 TSF Seepage 

Tailings samples form metallurgical tests were subjected to analysis to determine acid forming 

potential.  Tests were undertaken by SGS Lakefield and EGI as two separate exercises. The test results 

from both sets of test work are shown in Table 2.3 below. In summary, the test results show that most 

of the tailings will be non-acid forming. Any potentially acid forming tailings that are produced from 

the treartment of central orebody will be encapsulated within NAF material which is expected to 

sufficiently neutralize leachate that may form within the tailings profile. The vast majority of PAF 

material identified during the tailings test work is not currently included in the mine plan and will 

represent approximately 4 % of the total tailings generated throughout the life of the project.   

 

Table 2.3 Acid Forming Classification of Tailings Samples 

laboratory SGS Lakefield EGI 

Sample Classification Comment Classification Comment 

Southwest   NAF One sample UC 
Southwest – high 
grade composite 

NAF Moderate acid 
consuming 

- - 

Underground high 
grade 

NAF Moderate acid 
consuming 

- - 

Central early 
development 

NAF Low acid consuming - - 

Central chalcopyrite PAF Low acid producing - - 
Central Covelite - - PAF - 

Hugo North - - NAF - 
Hugo South - - NAF - 

Note: NAF = non acid forming. PAF = potentially acid forming. UC = uncertain 

 

The tailings storage facility will contain no hazardous reagents used for the treatment of the ore at Oyu 

Tolgoi.  The potential for contamination of groundwater beneath and surrounding the facility results 

from the concentration and oxidation of tailings fines and the potential for mobilization of metals and 

metalloids from leaching of the tailings profile.   Leaching will occur during tailings deposition as the 

slurry is expected to be approximately 55% to 65% solids and some tailings water will infiltrate the 

tailings profile.  Rainfall collected on the surface of the tailings storage facility will also generate some 

potential for leachate both during operations and after mine closure.   

 

The TSF will include under drainage collection and an upstream embankment toe drain to collect 

seepage from the facility and return this back to the tailings decant pond for re-use within the process 

plant. The drainage system will reduce the risk of seepage contaminating groundwater during 

operations.  

 

Knight Piésold conducted an assessment of potential seepage from the TSF. The following main 

factors were used to predict seepage: 

• stratigraphy and existing groundwater level; 
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• shape of the tailings facility and method of deposition and pond control; 

• groundwater drainage towards the open pit material properties based on investigation and 

testing. 

 

The mine dewatering analysis conducted by Aquaterra demonstrates that a zone of drawdown will 

develop around the pits and underground workings, extending under the entire area of the TSF towards 

the mine workings as shown in Figure 2.6.This will result in a general groundwater gradient toward 

the mine workings. After cessation of mining, these water table levels are likely to partially recover. 

The flows from most areas of the TSF towards the mine workings are expected to be permanent, 

owing to the evaporative drawdown in the open pits. However, some of the outer areas of the TSF may 

not be located above the reduced zone of drawdown. By this stage seepage will have greatly reduced 

and most long-term seepage occurring from under the rehabilitated tailing storage facility area will 

continue to draw towards the pits due to the permanent water table gradient. 

 

2.2.5 Hazardous Chemicals 

The Oyu Tolgoi Project will have no direct discharge of wastes or process waters to the environment.  

Process water collected on the TSF will be returned and reused within the plant.  Storm water run-off 

from the processing plant will be collected within the site storm water system that is designed for 

spills and flood events as shown in the plant layout.   

 

Potential contamination of surface or groundwater may occur from indirect discharges associated with: 

Spills or leaks of fuels, oils or other hazardous chemicals to the ground (a full list of proposed 

chemicals to be used and stored is included in Chapter 11 of this report) through the following ways: 

• Overflow of storm water drainage containment; 

• Spills from sewage treatment facilities; 

• Seepage from exploration drill sumps; 

• Contamination from underground waste water.  

 

The risks posed by handling of fuels, chemicals and other potentially hazardous materials is reduced 

by the collection of all surface drainage prior to discharge, and the groundwater sink created by the 

open pit underground mine dewatering.  The groundwater gradients around Oyu Tolgoi during and 

after mining will be towards the pits. Whether pollution generated by the mine activities is 

captured by the sink, depends on the mine option and the period since mining started. Most of the 

mine infrastructure falls within the cone of depression at the end of mining, with the exception of the 

southeastern corner of the tailings storage facility (TSF). Any contaminants generated inside the 

cone of depression will be captured by the prevailing flow patterns and will flow towards the pits. Once 
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the cone of depression reduces with water level recovery (after mining stops), the majority of the TSF 

falls outside of the cone of depression. Any seepage from the TSF will not be captured and could 

potentially seep down gradient to the river course in the southeast. 

 

2.2.6 Pre Development Activity 

The regional shallow water aquifer may be contaminated prior to and during project development. 

Since 2000, the Oyu Tolgoi exploration camp has been using the groundwater from two wells located 

near Central Oyu and SW Oyu and disposing of waste water to the two main disposal ponds located 

approximately 3 km to the south east of the camp.  An average of   441 m³ sewage and waste drilling 

water has been discharging everyday to the ponds (Ecotrade, 2004).  Treatment of the waste water 

from exploration and site development activity commenced in 2006 with the installation of a dedicated 

waste water treatment system. The potential impact of the pre-development waste water disposal 

facilities threatens local groundwater and herder wells downstream of the Project Area.  Seepage of 

contaminated groundwater to the Umdai River sediments would pose the greatest risk to downstream 

users.  Monitoring of groundwater surrounding the operation has not detected contamination beyond 

the project boundary to date.  
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2.3 Impact assessment 

 

Table 2.4   Qualitative assessment of impacts to the water environment   
 

 

 

N 

 

                     Impacts 

                Qualitative assessment of Risk 
Insignificant 

I 

Minor 

II 

Moderate 

III 

Major 

IV 

Catastrophic 

V 

1 Umdai River bed will be diverted with the loss 
of approximately  2 km of the river bed 
environment 

 

 

 

 

  

X 

 

2 Bor Ovoo and Daats springs will disappear  
due to river diversion and open pit 
development. Loss of ecological and socio-
economic use of these water resources. 
Potential for impacts on other springs 
downstream within the Umdai River bed such 
as Khukh Khad, Maanit and Burkhant springs 

    

X 

 

3  Reduction in local groundwater levels within 
and surrounding the project area as a result of 
mine dewatering 

  X   

4 Pollution of shallow ground water aquifer 
from spills or leaks of  fuel, oil, chemical or 
sewage water 

  X   

5 Potential impact on the groundwater 
dependant vegetation within the area of 
groundwater drawdown form mine dewatering 

  X   

6 Potential impact on water quality from acid 
leachate within the waste rock and seepage 
form the TSF 

  X   

7 Potential contamination of surface water  from 
hazardous chemical, fuel spills, leaks and 
uncontrolled storm water release 

  X   

Case conclusion: 28 % of all impacts are considered as major grade and 
72% are considered as moderate . The project will 
have a permanent impact on local surface drainage 
and groundwater resources.  The drawdown of 
groundwater for mine development may impact local 
aquifer resources within 3-5 km and may extent to 10 
km of the mines.  The recovery of water levels after 
cessation of mining will continue for many years. The 
changes to surface drainage and the loss of surface 
water springs within the Project Area are irreversible.  
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2.4 Management and Mitigation of Surface and Groundwater Impacts 

 

As discussed above, the long term dewatering for mine development and the diversion of the Umdai 

River will have irreversible impacts on water resources within the Project Area. The environmental 

management objective for water resources is to minimize these impacts as much as possible through 

design and operation; and also to confine these impacts to the Project Area.  Downstream water 

resources can be protected and maintained through effective diversion of flow and prevention of off 

site contamination from project activities.   

 

Based on these objectives the following measures are to be implemented to protect water quality and 

resources.  

 

2.4.1 Maintenance of Surface and Subsurface Flows within the Umdai River 

The diversion of the Umdai River around open pits is necessary for mining to take place.  The impact 

of this diversion can be managed and minimized by ensuring that the diverted flows are returned to the 

river bed downstream so as to maintain surface and subsurface water flows within the system.  The 

subsurface flow will be diverted via pipelines to ensure no loss from evaporation. Subsurface and 

surface flows will be returned back to the river bed to minimize the distance of affected river bed.   

 

The cut off dam and diversion channel will be designed to ensure that losses from seepage through the 

dam wall, seepage through the upstream adjacent sediments and through the strata surrounding the 

diversion channel are minimized.   

 

Dewatering of the diverted stream sediments should occur following rainfall to prevent seepage from 

the river sediments to the open pit.  This dewatering will be directed back into the downstream river 

system. 

 

The diversion will be designed to meet a 500 year Average Return Interval (ARI).  

 

Long term monitoring of subsurface water levels within the river sediments will occur using 

monitoring bores downstream and upstream of the diversion. The monitoring will include continuation 

of measurement of water levels and flow rates in the springs downstream of the diversion, Khukh 

Khad, Maanit and Burkhant Springs. Changes to downstream flows beyond that attributable to 

seasonal influences will require a review of diversion and possible changes to design to rectify any 

flow losses.   
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2.4.2 Prevention of Contamination of Diversion Drainage 

The prevention of contamination of the drainage diversion is required to ensure that the subsurface and 

surface water quality of the Umdai River is not adversely impacted by the construction of the 

diversion.  The design and management of the diversion will ensure: 

 

Materials used for the construction of the diversion dam and channel are non acid generating. If waste 

rock is to be placed on the diverted sediments downstream of the diversion channel, these shall be non 

acid generating.  

 

2.4.3 Management and Mitigation of Mine Groundwater Dewatering Impacts 

The predicted groundwater drawdown rates provided by Aquaterra Pty Ltd, are shown in Table 2.2. 

These predictions are based on preliminary assessments of hydrogeological characteristics of the 

proposed mined strata.  There will be further refinement of these predictions as underground 

development and open pits provide actual flow rates and allow investigation of intersected aquifers. 

Ongoing investigations will be summarized and reported within the Mine Dewatering Management 

Plan. 

 

The Vegetation Monitoring Plan will include the monitoring of groundwater dependent vegetation, 

Siberian elms, within the zone of predicted drawdown from dewatering.  Vegetation condition will be 

assessed at least annually to verify the predictions that seasonal recharge of shallow sediments will be 

sufficient to maintain these trees.  The assessment of vegetation condition will include the monitoring 

of Siberian elms outside the zone of groundwater drawdown so that seasonal effects can be 

considered.  If the Siberian elm groves east and north-east of the Project Area are found to be 

impacted by the mine dewatering, mitigation measures will need to be considered in consultation with 

the relevant authorities.  These measures may include the establishment of elms in other drainage areas 

to replace those lost from mine impacts. 

 

The loss of livestock water resources, three shallow wells, within the Project Area has been mitigated 

through the compensation arrangements with the twelve herder families who previously used the wells 

and pasture areas within and surrounding the mining license.  These arrangements are described in 

more detail in Part 4 Chapter of this report. Alternative wells were provided in 2004 outside the zone 

of predicted drawdown to replace the water resources that are threatened by the mine dewatering 

impacts.  The development of new wells was originally undertaken to remove the conflict between 

livestock herding and mineral exploration and development at Oyu Tolgoi.  The new livestock wells 

are monitored monthly, with quarterly water quality analysis, as part of the Groundwater Monitoring 

Plan.   
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The Mine Dewatering Management Plan will include monitoring of groundwater levels surrounding 

the Project Area.  Should the rate of groundwater drawdown exceed the predictions and exceed the 

area shown in Figure 2.6 then further mitigation may be required to replace threatened shallow herder 

wells.  The results of the groundwater monitoring shall be reported annually to the Khanbogd Soum, 

Ministry for Nature and Environment and local community representatives potentially impacted.  

 

2.4.4 Management of Groundwater Quality 

The prevention of groundwater quality impacts from project operations will be facilitated through: 

• Tailings storage facility management 

• Waste rock management  

• Hazardous materials management  

• Putrescible and hazardous waste management 

• Waste water treatment and re-use. 

The protection of shallow groundwater on the site will be managed through implementing discharge 

criteria in accordance with the water quality standards contained in Table 2.5 for discharges to 

groundwater.  The shallow groundwater surrounding the site will be managed to meet the receiving 

surface waters criteria in Table 2.6.  

 

Management of Seepage from the TSF 

Seepage from the TSF is not expected to be a source of groundwater contamination due to the absence 

of potentially harmful reagents in the ore treatment process and the very small percentage of acid 

generating tailings waste produced.  Although further long term column test work on the tailings 

material is continuing, the results to date suggest that mobilization of metals and metalloids within the 

tailings leachate can be minimized by placement of potentially acid forming tailings waste within 

layers of neutralizing tailings material.  The potentially acid forming tailings from the processing of 

ore from the Central Oyu ore body, represents only 4% of the total ore treated.  There will be 

sufficient neutralizing capacity within the tailings strata to prevent acid formation of tailings leachate.  

 

Seepage control from the TSF will be required even though the expected seepage water quality is 

unlikely to pose a risk to groundwater quality at Oyu Tolgoi.   The collection of seepage through under 

drainage and perimeter drains is necessary to meet the site objectives of no direct discharge of waste 

water from the operation and to conserve water where practicable.   The collection of seepage water 

provides for a substantial return of water to the processing plant that would otherwise not be available.    

 

Seepage through the tailings mass will be intercepted by a series of collector, branch, and finger 

drains, which will join to form a basin under drainage system. The drainage network will be connected 
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to three concrete sumps at the upstream toe of the main embankment, and seepage will be pumped 

back into the impoundment.  

 

A toe drain will be constructed along the upstream toe of the embankment to minimize the phreatic 

surface at the embankment. This will improve the stability of the embankment and reduce seepage 

from the facility. The toe drain will drain into the under drainage collection towers. 

 

However, seepage collection will not return all of the seepage lost from the base of the TSF.  It is 

predicted that the volume of water lost through the base of the tailings facility will range between 43 

to 173 m3/h depending of production rates, variations in tailings density and the characteristics of the 

TSF decant pond. The dewatering and development of the open pits will result in a general 

groundwater gradient towards the open pits of seepage water that is not intercepted by the under 

drainage and perimeter drainage systems. The influence of the open pits on seepage from the TSF is 

demonstrated in the dewatering contour diagram as shown in Figure 2.6. 

 

The monitoring of groundwater quality surrounding the TSF will be required to assess the  long term  

influence of the TSF on the groundwater levels and to provide an early indication of any potential 

contamination resulting from TSF seepage.   Approximately nine groundwater monitoring bores will 

be installed prior to TSF construction at the proposed locations shown in Figure 2.6.  Water quality 

and water levels within these bores will be recorded prior to using the TSF to provide a baseline for 

ongoing monitoring assessment.   

 

Waste Rock Management 

Key design criteria for the management of with respect to prevention of ARD impacts on  groundwater 

quality include:  

• Ensuring that waste dumps are located so that PAF waste is isolated from stream sediments in 

order to eliminate risk of off-site migration of ARD post closure. It should also be noted that 

the climatic environment at the Project has a substantial excess of evaporation over 

precipitation and the process of potential acid formation will not even commence until PAF 

material becomes wet. 

• Prior to stockpiling, ensuring that a low permeability basement pad or surface is present can 

significantly reduce the potential for contaminated stockpile seepage or drainage to migrate 

offsite through the shallow or deeper groundwater zones.  A low permeability surface coupled 

with controlled stockpile drainage will also limit onsite subsurface contamination from 

stockpile seepage or drainage and may result in reduced cost during mine closure phase. 

• Selective placement of waste rock to maximize neutralization of PAF material with layers of 

suitable NAF waste rock that has sufficient ANC.  
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Management of Hazardous Materials 

The protection of groundwater from the potential impacts of hazardous materials used or produced on 

the site will be achieved through the implementation of the Hazardous Material Management Plan and 

the Emergency and Crisis Management Guidelines prior to construction.   The implementation of 

these documents will protect groundwater from potential contamination from hazardous materials 

through prevention of spills and leaks during transportation, storage and handling, and the immediate 

recovery or remediation of spills that may occur due to unforeseen accidents. The Hazardous Material 

Management Plan will include: 

 

• criteria for storage vessels to ensure prevention of leaks 

• criteria for secondary containment to collect spills, leaks or failures 

• transportation standards for delivery of hazardous materials to site 

• Hazardous material handling standards 

 

The response to and clean up of spills of hazardous substances are included in IMMI’s Emergency and 

Crisis Management Guidelines.  

  

Sewerage Wastewater Treatment and Disposal 

A wastewater treatment plant will need to be installed at Oyu Tolgoi to cater for sewage wastes 

produced from the accommodation village, offices and other ablutions throughout the mine site.   

Temporary sewage treatment has been installed at construction and exploration camps at Oyu Tolgoi, 

and this will require to be upgraded to meet full construction and operational needs.   

 

The plant will initially be a two-train system, each train having a treatment capacity for the 

requirements of 1,000 people. Further trains can be added if necessary to cater for an increase in 

workforce. The facilities will comprise screening and grit removal, biological reactor, chemical dosing 

systems inclusive of caustic and alum dosing, sludge dewatering and all associated control systems, 

instrumentation, piping and supervisory control, and data acquisition (SCADA) and telemetry system 

to facilitate remote operation.  

 

Sludge from the plant will be dried on an impervious hardstand area that will be drained to collect run-

off.  Run-off collected from the hardstand will be returned to the wastewater treatment plant.  Dried 

sludge will be buried within the non-hazardous waste landfill site (as discussed in chapter 8-  Waste 

Management). Treated wastewater will be pumped to the tailings discharge at the process plant.  
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Monitoring of bacterial levels in process water should be undertaken on a monthly basis to maintain 

occupational health standards; sampling frequency should be increased to weekly if limits are 

exceeded and continue at this increased frequency until standards are again met.  Since the wastewater 

treatment plant will not discharge directly to the environment, the only contaminant of concern is 

likely to be fecal coliform, which must be disinfected with chlorine or UV radiation. Before 

construction of the TSF, water should either be stored in a temporary sewage lagoons or used for dust 

suppression (given bacterial concentration standards are met). 

 

2.4.5 Management of Surface Water Quality 

The Project is to be designed to ensure that there is no direct discharge of wastes or contaminated 

storm water to surface waters.  Indirect contamination of surface waters within the Umdai River and 

other seasonal drainage that intersects the Project Area, could occur from contaminated shallow 

groundwater, soil contamination or direct run off from the processing plant, fuel facility, explosives 

plant, mine waste facilities or concentrate storage area.   

 

Surface water quality criteria 

The water management on site is required to be designed to meet the standards as contained in Table 

2.5 for any waters discharged from the operational areas of the mine, processing plant and associated 

activities, including storm water discharges. Industrial discharges (effluent) must meet Mongolian 

National Standards (MNS 4943-2000). For comparison World Bank mine effluent guidelines are also 

included in Table 2.5   For metals, Mongolian standards are more stringent than World Bank. 

  

Water that reaches the receiving environment (taken to be shallow groundwater since it is used for 

agricultural and drinking purposes) must meet Mongolian Standards listed in Table 2.6.  For 

comparison World Health Organization (WHO) drinking water standards are also included in Table 

2.6. 

 

Storm water management 

The protection of surface waters will require collection and storage of drainage run-off from 

potentially contaminating sources.  Storm water ponds will be constructed for the processing facility 

and is shown in the processing plant layout, Figure 2.2.   The drainage surrounding the processing 

plant is designed to collect runoff and major spill events that occur within the processing plant, 

concentrate storage, workshops and ore stockpile.  The pond will have a capacity of 25 000 m3 to 

contain overflow from process tanks and thickeners during an emergency and will also be able to 

contain the initial run-off from a rainfall event where contaminants may be washed into the storm 

water dam.    
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The storm water dam may overflow during extreme rainfall events; however, the potential for 

contamination of surface waters from these events will be low due to the very high volumes of water 

flowing in the receiving environment and rapid dilution of the overflow. 

 

Testing of water quality within the storm water collection dam at the processing plant will occur 

following rain events.  Opportunistic sampling of storm water dam overflows will also occur where 

possible to determine the quality of water being released during a major storm event.  It is expected 

that the water collected in the storm water dam will evaporate rapidly following a rain event.  There 

may be circumstances where pumping from the dam is required to maintain sufficient capacity of the 

dam to cater for multiple rain events.  If water is pumped from the dam, this material should be 

pumped to the tailings discharge for recycling back through the decant system. 

 

Periodic removal of dried sediment from the storm water dam may also be required to ensure 

sufficient capacity of the facility.  Disposal of dried sediment will be sampled prior to either re-

treatment through the processing plant or treatment and disposal in accordance with the guidelines 

established in chapter 9- Hazardous Materials and Waste Management. 

 

Site drainage will be designed to ensure that clean upstream drainage flowing through the project Area 

is diverted around areas of potential contamination.  Diversions will occur around mine waste 

facilities, processing plant, workshops, wastewater plant, fuel farm and other areas where hazardous 

materials are stored or handled. 
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Table 2.5 World Bank Mine Effluent Guidelines and Mongolian Standard for Industrial 

Discharge to Surface Waters (max. concentration) 

Parameter Unit Mongolia World Bank 

pH  6 – 9 6 – 9 
BOD5 mg/L 20 50 
COD mg/L 50 250 
TSS mg/L 35 50 
Settleable solids mg/L  2 
TDS mg/L 800 --- 
Oil and Grease mg/L --- 10a 
Mineral Oil mg/L 1 --- 
Fat mg/L 5 --- 
    
Total N mg/L 20 10 
Ammonia mg/L 8 --- 
Total P mg/L 1.5 2.0 
Arsenic mg/L 0.05 0.1 
Cadmium mg/L 0.03 0.1 
Chromium (Cr6+) mg/L 0.05 0.1 
Chromium (total) mg/L 0.3 --- 
Copper mg/L 0.3 0.5 
Iron mg/L 1 3.5 
Lead mg/L 0.1 0.1 
Mercury mg/L 0.001 0.01 
Nickel mg/L 0.2 0.5 
Selenium mg/L 0.02 0.1 
Silver mg/L --- 0.5 
Zinc mg/L 1 2.0 
    
WAD Cyanide mg/L 0.05 0.5 
Chlorine, total residual mg/L 1.5 0.2 
Fluoride mg/L --- 20 
Phenols mg/L --- 0.5 
Sulphide mg/L --- 1.0 
fecal Coliform MPN/100 mL ? 400 
Temperature increase at the edge of 
the mixing zone 

 20°C <3°C 

Salinity change at the edge of the 
mixing zone 

  <20% 

Notes: aNo visible film/layer of oil or floating matter  
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Table 2.6   Receiving Water Standards  

Parameter Units Mongolia WHO 
pH  6.0 – 9.0 6.0 – 9.0 
Total Dissolved Solids mg/L <1000 --- 
Hardness mg eq/L <7.0 --- 
Chloride mg/L <300 --- 
Chlorine mg/L --- 5 (C) 
Fluoride mg/L 0.7 – 1.5 1.5 
Nitrite mg/L <0.02 3 
Nitrate mg/L 10 50 
Ammonia mg/L <0.5 --- 
Sulphate mg/L <100 --- 
Barium mg/L --- 0.70 
Boron mg/L --- 0.50(T) 
Copper mg/L <0.1 2 
Iron mg/L <0.3  --- 
Zinc mg/L <0.5 --- 
Antimony µg/L --- 20 
Arsenic µg/L 50 10 (P) 
Cadmium µg/L 0.01 3 
Chromium µg/L <50 50 (P) 
Cyanide µg/L --- 70 
Lead µg/L 30 10 
Manganese µg/L <100  
Mercury µg/L <0.1 1 
Molybdenum µg/L 250 70 
Nickel µg/L <10 20 (P) 
Selenium µg/L 1 10 
Uranium µg/L --- 0.015 (P, T) 

Notes: 

P = provisional guidelines value, s there is evidence of a hazard, but the available information on health effects is 

limited; T = provisional guideline value because calculated guideline value is below the level that can be 

achieved through practical treatment methods, source protection, etc.; C = concentrations of the substance at or 

below the health-based guideline value may affect the appearance, taste or odour of the water, leading to 

consumer complaints. 
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2.5 Monitoring Parameters and Limitations  

 

Surface flows 

The changes in the existing surface water as a result of disturbance of the natural river bed from river 

diversion channel and storm water drainage will be monitored to ensure that seasonal water flows are 

maintained.  This monitoring will include measurement of subsurface moisture within the river 

sediments upstream, within and downstream of the diversion channel. Monitoring of river sediment 

water will also include screened observational monitoring bores within the sediments located 

upstream, within and downstream of the diversion.  These bores will be used to measure depot to 

water and groundwater inflow rates.  Observational monitoring of surface flows in the Umdai will also 

take place to record the period of flow and peak height of flow against a standard reference markers 

located along the river bed both upstream and downstream of the diversion.  

 

Surface water quality 

Monitoring will include springs located downstream, upstream and surrounding the site; and 

opportunistic monitoring of flows within the river and overflows from storm water collection ponds.  

 

Groundwater Levels 

Groundwater levels within the predicted drawdown zone from dewatering and also groundwater levels 

outside of the drawdown zone.  The location of these monitoring bores is yet to be decided but will be 

based on hydrogeological advice.  

 

Groundwater level in surrounding herder wells 

Monitoring of groundwater levels within shallow herder wells that surround the OT Project Area – 

within 10 km of the license boundary. 

 

Groundwater Quality 

• Regional bores and wells surrounding the OT license area 

• Quarterly monitoring will occur for groundwater quality  

• Monitoring Bores for TSF, WRD, Process Plant (including the storm water pond) and the 

landfill, for all relevant parameters, initially monthly but may be reviewed and reduced to 

quarterly after one year of monitoring. 

 

 

 



Oyu Tolgoi Project                        Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 2. Page 28 

Table 2.7 Monitoring parameters, places and frequency on the surface and groundwater  

N Monitoring parameters Location of 

monitoring  

Frequency of 

monitoring 

Standards and methods 

1 For the surface surface flow:  
-To make record on disturbed 
natural drainages 
-To survey on the new artificial 
drainages on the  dumps and 
other mining sites    
 

1.Survey on each 
disturbances of 
surface water 
drainage  within 
and surrounding   
Project Area  
 
2. To record on the 
map  

2 times in a year 
during the Project 
Implementation and 
after closure mine 

Through the field records 
Questionnaire for 
monitoring data sheets of  
GIS data base, OT 
Environment 

2 For the surface water springs 
and shallow wells within and 
surrounding OT Project Area, 
especially through the Umdai 
River : 
 
To make survey on the 
discharges of spring and water 
level in dug well     
 

Bor Ovoo, Khikh 
Khad, Maanit and 
Burkhant Springs. 
 
Khers, Khaliv 
shand, 2 Mod, 
Khukh Khadnii, 
Maanit shallow 
wells  

Monthly basis in a 
year during the 
Project 
Implementation and 
after mine closure 

General guidelines of 
field survey on the 
springs and dug wells 

 For the surface water quality, 
groundwater quality : 
Sampling water with 1 liter and 
deliver to the relating laboratory  
 
-Analyze water in Lab 
pH, TDS, BOD and elements 
included in EMP 

Bor Ovoo, Khukh 
Khad, Maanit and 
Burkhant Springs., 
 
Khers, Khaliv 
shand, 2 Mod, 
Khukh Khadnii, 
Maanit shallow 
wells 

Seasonal basis during 
project 
implementation and 
after closure mine    

MNS 3934:1986 
Drinking water and water 
for industrial use - 
Chemical research.  
- Sample testing, storage 
and transport. 
 MNS (ISO) 5667-
5:2001- Water quality - 
Sampling. 
 

 For the pollution of water ARD 
and other mining objects: 
Install 3-4 monitoring bores on 
each WRD and TSF  
Sample water with 1 liter from 
the monitoring bores and 
dispatch to the Labs 
 
-Analyze water in Lab 
Elements included in EMP 

Monitoring bores 
surrounding WRD, 
TSF and ARD 
channels 

Normally, Monthly 
basis, if there 
extreme conditions 
then sample short 
term as daily, weekly 
basis 

MNS 3342:1982- 
Surface water - General 
requirement for 
protection from pollution 
of underground water. 
MNS 3597:1983- 
Surface water - General 
requirement for 
protection from mineral 
and surface and 
underground water 
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Table 2.8 Legislation and standard limitations  

N Limitations  Limitation act 

details  

Legislation limitations 
 Major requirements for water use:  

Citizens, economic entities, and organizations submitting a request for water 
use shall comply with the following requirements: 
24.1.1 Maintain a wastewater treatment facility that has a capacity to treat 
waste water up to required standard throughout the whole period of water use.  
24.1.2 the citizen, economic entity or organization not having a waste water 
treatment facility shall have an area for evaporation of waste water or a waste 
water well  
24.1.3 have in place an adequate technology for reusing and saving water; 
24.1.4 fully settle payment of water use fees  
24.1.5 install water meters, get them certified  

 
 
Law on water  
24.1.  
 
 
 

 For disturbance river and river bed: 
31.7 Changing riverbeds at the entire length of their natural course, excavating 
and washing minerals in riverbeds is prohibited. 
31.8 Cutting trees, using plants for profit-making purposes, taking sand and 
gravel, and mining are prohibited in a common protection zone around the 
water source.  

Law on water: 
 
31.1.7; 31.1.8 
 
 
 

 Protection from water depletion and saving water: 
33.2 In the event that the natural process of water restoration and purification is 
in decline, based on a conclusion of a qualified organization, soum and district 
governor shall prevent use of water for industrial purposes, and take measures 
to rehabilitate surrounding environment of water in cooperation with water 
user. 

Law on water: 
 
33.2.;  

 For water pollution protection: 
34.1 Storage and disposal of radio active and chemical waste, waste that may 
transmit contagious diseases, garbage, polluting substances and industrial 
wastewater in the area of water reservoir is prohibited. 
34.3 An individual, economic entity and organization shall affix a water 
separator lining in the household waste water disposal points in accordance 
with rules and regulations issued by Cabinet members of the Government in 
charge of health and nature and environment 

Law on water 
34.1; 34.2; 

Standard limitations 
 Standard limits that the tolerance of toxic elements in natural water for safety 

human health and ecological disturbance  
MNS4586:19980 
Water 
environmental 
quality 

 This standard limits tolerance of pollutants for waste water discharges into 
ground . 
It must be analyzed or tested before discharge waste water to the ground 

MNS 4943:2000- 
Water quality 
Effluent standard 
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Some standard limitations: 

Table 2.9 Mongolian National Standard for max. Content of  some pollutants in Natural water  

(mg/kg)                                              MNS  4586-98 No.4 

 

No. 

 

Name of index  

 

Unit of measures 

 

Content 

1 PH  6.5-8.5 
2 Dissolved oxygen O2 mg/L >6 and 4 
3 Biochemical oxygen demand BOD mg/L 3 
4 Chemical oxygen demand COD mg/L 10 
5 Ammonia nitrogenNH4 mg/L 0.5 
6 Nitrite ’ s nitrogen   NO2-N mg/L 0.02 
7 Nitrate ‘ s nitrogen  NO3-N mg/L 9.0 
8 Mineral phosphorus (PO4-P) mg/L 0.1 
9 Chlorides  Cl mg/L 300 
10 Fluorine  F mg/L 1.5 
11 Sulphates  SO4 mg/L 100 
12 Manganese  Mn mg/L 0.1 
13 Nickel  Ni mg/L 0.01 
14 Copper Cu mg/L 0.01 
15 Molybdenum  Mo mg/L 0.25 
16 Cadmium  Cd mg/L 0.005 
17 Cobalt Co  mg/L 0.01 
18 Lead  Pl mg/L 0.01 
19 Arsenic  As mg/L 0.01 
20 Total chromium Cr mg/L 0.05 
21 Chromium  Cr6`+ mg/L 0.01 
22 Zinc  Zn mg/L 0.01 
23 Hg  mg/L 0.1 
24 Mineral oil mg/L 0.05 
25 Phenols  mg/L 0.001 
26 Detergents mg/L 0.1 
27 Benzo/a/pyren mg/L 0.005 
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Table 2.10 MNS for Industrial waste water into Rivers (max. content) MNS 4943, 2000 No.5 

No. Name of index Unit of measures Content 

  Water’s temperature 0C 20 
 PH  6-9 
 Biochemical oxygen demand BOD5 mg/L 20 
 Chemical oxygen demand COD mg/L 50 
 Oxidation of permanganate mg/L 20 
 Suspended solids mg/L 35 
 Dissolved salts mg/L 800 
 Cyanides  mg/L 0.05 
 Phenols mg/L 0.05 
 Mineral oil mg/L 1 
 Fat mg/L 5 
 Sulphides  mg/L 0.2 
 Copper mg/L 0.3 
 Cadmium mg/L 0.03 
 Manganese  mg/L 0.5 
 Mercury mg/L 0.001 
 Arsenic mg/L 0.05 
 Nickel mg/L 0.2 
 Selenium  mg/L 0.02 
 Ferrous mg/L 1 
 Lead mg/L 0.1 
 Total chromium mg/L 0.3 
 Chromium   ( Cr6+ ) mg/L 0.05 
 Zinc mg/L 1 
 Ammonium mg/L 8 
 Total nitrogen mg/L 2.51                   21 
 Total phosphorus mg/L 1.5                    0.31 
 Residual chlorine mg/L 1.5 
 Trichloride ethylen mg/L 0.2 
 Tetrachloride ethylen mg/L 0.1 
 Organic phosphorus mg/L 0.2 
 Esheriha coli Organisms per 

0.01 mL 
90000 

 Other bacteria mg/ L Not discovered 

 



Oyu Tolgoi Project                        Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 2. Page 32 

Table 2.11 MNS for Industrial waste water into soil (max. content)  

                                                                                      MNS 4943:2000   No. 6 

No. Name of index Unit of measures Permissible dose 

 Water’s temperature oC 25 
 Odor Sensory detection Without any unpleasant 

odor 
 pH  6-9 
 Biochemical oxygen demand BOD5 mg/L 50 
 Chemical oxygen demand COD mg/L 100 
 Oxidation of permanganate mg/L 30 
 Suspended solids mg/L 150 
 Dissolved salts mg/L 1000 
 Cyanides  mg/L 0.2 
 Mineral oil mg/L 3 
 Fat mg/L 10 
 Sulphides  mg/L 0.5 
 Copper mg/L 0.5 
 Cadmium mg/L 0.05 
 Manganese  mg/L 1 
 Mercury mg/L 0.001 
 Arsenic mg/L 0.1 
 Nickel mg/L 0.5 
 Selenium  mg/L 0.02 
 Ferrous mg/L 2 
 Lead mg/L 0.5 
 Total chromium mg/L 0.5 
 Chromium   ( Cr6+ ) mg/L 0.1 
 Zinc mg/L 2 
 Ammonium mg/L 15 
 Total nitrogen mg/L 30 
 Total phosphorus mg/L 5 
 Bacteria  Not discovered 
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Appendix 1. The investigation of bedrock permeability, Aquaterra.,2004 
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Appendix 2.  

 

NATIONAL AGENCY FOR METEOROLOGY, HYDROLOGY & 
ENVIRONMENT MONITORING 
CENTRAL LABORATORY FOR ENVIRONMENTAL ANALYSIS 
 
Chingis Avenue, Khan-Uul District 
Ulaanbaatar, 210136 
Tel/Fax: 34-18-18 
 
October 11, 2004        No. 2004/31 
 
Results of analysis dated 
September 23, 2004   No. 1221 

TO: J. Oyusuvd 
Environmental Coordinator 
IMMI Co. Ltd 

 

We have completed a full analysis of three wastewater samples received on September 23, 2004 from 

deep drilling carried out at Oyu Tolgoi exploration project. Harsh odor of mineral oils, extremely 

turbid, dark grey colored and a thick oil layer on the surface were the characteristics of the samples we 

have analyzed. 

General wastewater analysis and mineral oil content analysis were carried out on the samples P08 and 

P47; and P19 was tested for some minerals, heavy metals composition and general analysis. 

 

The sample P08 had proven to have a neutral pH, high mineralization, and electrical conductivity of 

2.97 mS/cm. When contaminants content in the sample is compared to Wastewater effluent standards 

MNS 4943-2000 Maximum amount of contaminants allowed in the wastewater discharged into soil, 

dry residue amount is 89 times higher than maximum amount allowed; chemical oxygen demand 

content – 349 times higher; biochemical oxygen demand content – 230 times higher; mineral oils 

content – 413 times higher, with the water in general being highly contaminated.  

 

The sample P47 had proven to have a neutral pH, high mineralization, and electrical conductivity of 

3.02 mS/cm. Dry residue amount is 30 times higher than maximum amount allowed by the standard; 

chemical oxygen demand content – 478 times higher; biochemical oxygen demand content – 230 

times higher; mineral oils content – 896 times higher. According to these indicators the water is highly 

polluted. 

 

The sample P19 had proven to have a neutral pH, also high mineralization, and electrical conductivity 

of 3.25 mS/cm. Dry residue amount is found to be 24 times higher than maximum amount allowed by 

the standard; chemical oxygen demand content – 105 times higher; biochemical oxygen demand 

content – 86 times higher; total metals content – 6.6 times higher; and chrome content – 2.8 times 

higher. But copper, zinc, lead, cadmium, manganese, nickel and nitrate contents are below the MDC. 
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It is advisable to conform to the standards and advance wastewater treatment is essential if discharging 

it openly into the nature as, according to the analysis results above, the wastewater is highly polluted 

and contaminated.  

 

Enclosure: Analysis results. 

(stamp)  

Director   (signed)   B. Lkhagvasuren 
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Table.1 Water analysis results 

No Sample point pH EC 

mS/cm 

COD 

mg/L 

BOD 

mg/L 

D. r. 

mg/L 

NO3 

mg/L 

SO4 

mg/L 

 MDC 6-9 1.5 100 50 150 30  

1. P08 6.97 2.97 34865 11520 1338

8 

  

2. P47 

 

7.10 3.02 47760 11520 4571   

3. P19 7.37 3.25 10507 4280 3558 2.49 206 

 

Table 1 cont’d 

 

N 

Fe 

(total) 

mg/L 

Fe 

(III) 

mg/L 

Mn 

mg/L 

Ni 

mg/L 

Zn 

mg/L 

Cu 

mg/L 

Cd 

mg/L 

Pb 

mg/L 

Cr 

mg/L 

Min. 

oils 

mg/L 

 2 

 

 1 0.5 2 0.5 0.005 0.5 0.5 3 

1  

 

        1240 

2  

 

        2687 

3 13.25 

 

12.94 1.01 0.029 0.661 0.008 0.0001 0.008 1.46  

 

Abbreviations:  MDC – Maximum Discharge Concentration allowed by the standard in 

wastewater. 

   EC – Electrical Conductivity  

   D.r. – Dry Residue 

   COD – chemical Oxygen Demand 

   BOD – Biochemical Oxygen Demand 
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Appendix  3 

Groundwater Sample Record 

 

Bore Number  

 

Date of Sampling  

 

Location of Bore  

 

Sampling Method  

 

Field pH  

 

Field EC  

 

Sample appearance at 

collection time 

 

Preservation techniques (if 

any) 

 

Details of sample storage 

method  

 

Name of sample collector   

Other remarks   
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Appendix  4 

 

Groundwater Sampling Protocol Oyu Tolgoi Project 

 

The following groundwater sampling protocols are to be followed for all surface and groundwater 

sampling from test bores, observation bores, existing wells, springs or any other source. 

 

Sample Representative 

Sample must be representative of the source being sampled.  This requires sufficient purge times to be 

completed prior to taking the sample. Samples are to be collected at the end of the constant rate test in 

the case of test pumping.  Otherwise a minimum of three bore volumes are to be purged to waste (if 

practicable). 

 

Field Measurements 

Field measurements of pH and electrical conductivity are to be continued.  Calibration records of field 

instruments are to be maintained. 

 

Sampling Device 

Cleanliness must be observed. 

 

Equipment Checklist 

Sampler, bailer, pump 

Sample bottles 

Marker pen 

Chain of Custody form 

Groundwater Sample Record form 

Sample storage box 

Tape to bind lid 

pH meter 

Conductivity meter 

 

Sample Containers 

Cleanliness 

Minimum volume 0.5 liter 

Robust to handle travel 

Sample must be air free 

Lid to be taped shut 
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Sample Volumes 

2 x minimum 0.5 liter samples are to be collected. 

 

Sample Storage 

Container required to protect sample bottle from site to OT 

Storage in safe place at OT, prevent freezing and maintain approx 4 degree Celsius (fridge) 

 

Markings 

Sample bottle to be marked with bore name and date in two locations.  Write on sample bottle before 

filling. 

 

Sample Documentation 

This starts at OT and continues every step of the journey. 

Complete Groundwater Sampling Record 

Complete Chain of Custody when forwarding samples to UB and then again when samples are 

forwarded from UB to DHL 

 

Sample Dispatch to Australia 

Samples to be dispatched from OT preferably with Water Project personnel returning to UB for 

breaks.  These are to be taken to UB.  If this is not possible samples are to be sent in batched lots of up 

to 8 samples (4 bores) by Fokker.  Samples are to be packed in secure container/box and addressed to 

UB office attention the Environment Coordinator .  Once samples have arrive in UB only one sample 

(0.5L) is to be forwarded to SGS UB, the other is to be stored at 4 degrees C in a fridge in UB office.  

This sample is the duplicate and will either be analyzed by a local laboratory or kept if an anomaly is 

reported that required reanalysis. 

 

Analyses 

The following analyses will be conducted on all samples. 

 

pH, EC, TDS, Total Alkalinity, Total Hardness, Na, K, Ca, Mg, Cl, SO4, HCO3, CO3, Fe (total), F 

 

This is to be stated on each Chain of Custody. 
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Figure 2.1 Regional hydrology of Oyu Tolgoi and Surrounding Area 
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Figure 2.2 : 
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Figure 2.3 : 
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Figure 2.4 : 
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Figure 2.5 :  
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Figure 2.6 :   
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Photo 2.1 Umdai River. 3-4 times in a year flows as flood through the river bed. Umdai River bed is 
one of the main surface drainage system in the OT project Area. River diversion will be made near the 
OT Open Pit waste rock dump and process plant layouts. 
 

 
Photo 2.2 Bor Ovoo Spring located in the south border of OT license area. Most period of year have 
surface water and existing significant fresh water supply source for animals and livestock of this area.   
 



Oyu Tolgoi Project                        Mining and Processing EIA  

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 2. Page 50 

 
Photo 2.3 about more 10 dug wells are existing in the Umdai river bed where, downstream to the end 
of river bed in the Galbyn gobi. One of the nearest dug well located in the south east side of Project 
Area and have using local herder family.  
 

 
Photo 4. Waste water disposal site of Oyu Tolgoi Exploration Camp. Required to install sewage water 
plant and after cleaning consider reuse this for suppression of dust.  
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3. Climate and  weather environment of OT project proposed area 

 

3.1 Characteristics of climate and weather  

 

The climate at Oyu Tolgoi is typically continental with a cool spring and autumn, hot summers, and 

cold winters. Spring is also very dry and windy (Figure 3. 1). Oyu Tolgoi is located in a comparatively 

low valley, surrounded by Gobi low mountains, hills and knolls. The relief of the area substantially 

influences the local climate. 

 

Figure 3.1 Main climate diagramm  

 

 

 

 

 

 

 

 

 

                            

 

 

 

 Figure 3.1 Main climate characteristics of Oyu Tolgoi area (G. Namhaijantsan,2002) 

 

The harsh climatic conditions of the Gobi are a significant influence on the environmental and socio-

economic conditions of the project area.  Temperature variation is extreme with winter minimum 

temperatures as low as -34º  C and summers producing maximum temperatures regularly above 40º  C. 

 

As a whole, the winter in Khanbogd Soum is a month shorter than in areas in the north of the country. 

In the open steppe, valleys and low lands near the deposit it is cold, dry and windy in winter.  It does 

not snow often in the area due to the dryness of the Gobi. The air temperature in wintertime fluctuates 

between –50C and – 340C. In the coldest month, January, the average temperature is –120C, while the 

absolute minimum temperature reaches –340C.  When there is snow fall, it is typically less than 5 cm 

in depth. 
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Oyu Tolgoi is located in an arid climate where the average precipitation is only 80 mm/year, 90% of 

which falls in the form of rain in the warm seasons and the remaining 10% in the form of snow in the 

wintertime.  Rainfall is spasmodic and unreliable, occurring with summer storms in July and August.  

However, long periods of little rainfall can be experienced in any specific area due to the nature of 

summer storm activity.  

 

The summer rain storms can cause local flooding and severe soil erosion.  Maximum rainfall events of 

up to 43 mm have been recorded for short term storm events.  In an average year it may rain only 25 to 

28 days and 10 to 15 days of snowfall. The humidity ranges from 36 % in spring to 57% in summer 

when rain storms occur.  The Project Area is located in one of the driest Gobi regions of the country.  

 

The records obtained from 9 months monitoring at the Oyu Tolgoi Project weather station, indicates 

that the area is prone to strong wind events. The strongest wind storms occur late March through to 

April, with regular dust storms from the north.  Dust storms can significantly affect the regional air 

quality and extend across Southern Mongolia and Northern China. The average wind speed in April is 

5.5 m/sec.  However wind storms with gusts of up to 40 m/sec occur for short periods.  Only 19% of 

spring days can be expected to be calm or low winds. This figure is only 24% for the rest of the year 

with average wind speeds varying between 4-6 m/sec.  Wind roses for Khanbogd (from 1975) and 

Bayan Ovo (from 1974) are attached in Appendix 4 and have been developed from the official 

meteorological records (Institute for meteorology,2002).  

 

Winter snow storms and blizzards also occur in the Gobi region with between 5 and 8 days a year 

experiencing winter winds up to 40 m/sec.  However the spring dust storms are far more frequent and 

can continue through June and July when rain fronts bring strong winds ahead of rain storms. 

 

The high wind energy experienced at the Project Area is a significant force in shaping the 

environment.  Wind erosion and deposition shapes the land surface, affects the vegetation cover and 

contributes to the rate of desertification in the Gobi region.  The operation of mining equipment and 

ground disturbing activities associated with mineral development can result in increased soil loss 

through wind erosion.  Localized dust storms are frequent where mineral exploration activity has 

caused surface soil disturbance and this is expected to be a major factor for environmental 

management of the Oyu Tolgoi Project.  

 

The latitude of the Project Area results in long summer days and short winter days.   
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Table 3.1 The variation in daylight hours for this area 

 
Date 

December March June September 
sunrise sunset sunrise sunset sunrise sunset sunrise sunset 

10 
20 
30 

0727 
0730 
0730 

1633 
1630 
1630 

0608 
0608 
0553 

1752 
1752 
1807 

0423 
0415 
0420 

1939 
1941 
1940 

0533 
0547 
0602 

1827 
1813 
1758 

 

The annual average temperature of the soil surface layer of the ground is + 8.8º C, and only in winter 

months does it fall below freezing. From November to February the average soil temperature falls 

from - 3.6º C to – 13.2º C, and from March until October it reaches +0.3oC to + 29º C (Namkhaijantsan, 

2002). 

 

During the hot summer months the maximum surface soil temperature may reach 65º C.  In cold 

winter days with snow cover, the absolute minimum soil temperature reaches minus 370C.  

 

Soil freezing usually occurs between November and March. The depth and period of soil freezing 

varies with the severity of winters. The average depth of the seasonal freezing process is 1.5 m in clay 

soils, 1.9 m in sandy soil, and up to 2.2 m in the gravel soils. The depth of freezing is variable with 

soil type and moisture content and does not generally exceed 2m in depth . 

 

Local records indicate that thunderstorms are likely to occur between 2 and 8 days a year at the Project 

Area. An average storm will have up to 83 lightning flashes a minute and will total 29 hours of 

electrical activity annually (Namkhaijantsan, 2002). The occurrence of lightning strikes at ground 

level is common on the vast flat plains throughout the Gobi.  The protection of structures and the 

safety of personal working near drill rigs will need to be addressed through the project planning 

process.  
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3.2 Baseline data of climate of Oyu Tolgoi area 

 

Table 3.2 Main parameters of climate of Oyu Tolgoi Area 

No Main parameters Unit 

Volume in 

OT project 

area 

Extremes of volume  

note 
max min 

1 
Absolutely maximum 
temperature 

Degree 39 40 10  

2 
Absolutely minimum 
temperature 

Degree -34 -43 -5  

3 Cold days in a year Number 131 140 120  
4 Hot days in a year Number 234 244   
5 Average temperature of July Degree +41 +40 +10  

6 
Average temperature of 
October 

Degree +7 +10 +5  

7 
Average temperature of 
January 

Degree -31.5 -34 -5  

8 Average temperature of April Degree -5-+10 +32 -18  
9 Total precipitation of year Mm 85.1 85 80  
10 Precipitation of warm season Mm 72 82 11.5  
11 Precipitation of cold season Mm 13.1 22.0 2.1  

12 
Maximum intensity of 
rainfall 

mm /day 0,02986 42.7 0.0 

Aug,18 
1981 
recorded 
as max. 
rainfall 

13 
Frequency of max intensity 
of rainfall  

Time /100 
year 

1 2 0  

14 Days with snow cover in year Number 22 30 15  
15 Thickness of snow cover Mm 50 61 0.8  
16 Sunny days Number 145 13 9  
17 Sum of solar radiation hour/year 3500 3600 3210  
18 Main direction of wind Direction SW - -  
19 Maximum speed of wind m/s 28 40 16  
20 Average speed  m/s 5 6 4  

21 
Windy days with speed than 
15 m/s 

Number 26 28 25  

22 Frequency of dust storm 
Number/y
ear 

37 40 35  

23 frequency of snow storm    
Number / 
year 

4 8 5  

Source: 1.Environmental Baseline Study Report for OT Project proposed Area, UB,2002, 
            2. Construction norm and rule :  “Climate and geophusic  “ CNR .2.01.01-93.   UB,1994.146 pages. 
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3.3 Impacts of Proposed Project 

 

The project can not directly impact on the climate condition of the area as all identified impacts are 

localized.   Changes to topography, soil moisture and river diversions will have micro-climatic impacts 

related to localized changes in humidity, wind strength and direction. Air quality impacts are discussed 

in Chapter 4 of this impact assessment.    

 

Table 3.3 Impact assessment table 

No Positive impacts of Project Expert 
assessment 

Negative impacts of Project Expert 
assessment 

1 No positive impacts - No negative impacts  

 

Climatic factors will influence the design and operation of the project.  The major climatic 

consideration influencing the project includes: 

• Very high evaporation rates 

• Strong winds 

• Low rainfall 

• Extreme temperature variations 

 

3.4 Mitigation and Monitoring 

 

The continued monitoring of climatic conditions at Oyu Tolgoi will assist with project planning for 

water demand, dust loadings, flood events etc.  Climate conditions are integral to air quality 

monitoring and provide essential environmental baseline data to assess the long term environmental 

performance of the Project. 

 

Table 3.4 Monitoring parameters and limitations 

n Monitoring parameters Unit  Location Frequency 
1 Temperature Degree Present Location at airstrip 

will be relocated during 
construction.  Location to 
meet National standards 

Monitor and record 
data through 
automated 5 
minute logger.   

2 Precipitation Mm 
3 intensity of rainfall Mm\h 
4 solar radiation Hour 
5 Wind speed m\sec 
6 Wind direction  
7 Evaporation Mm\y Tailing ponds,  Raw water 

tank  
Daily pan 
evaporation 
observations. 
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Appendix 1. Rain and snow water quality of Oyu tolgoi area 

Table 1. Rain water analysis results 

 
 
Id 

Anions 

Conten

ts in 1 

liter 

Contents 

in 1 liter 

Cations Contents 

per 1 liter 

Contents 

per 1 liter 

Hardness 

Mg-eq/L 

pH 

 
Rain 
water 
sample 
 

 mg/l mg eqv/L   mg/l mg eqv/L 
Cl- 8.9 0.25 Na++K+ 15.9 0.69 0.80 7.06 
NO2

- 0.06 0.0 Ca2+ 2.4 0.60 
NO3

- 0.0 0.00 Mg2+ 0.3 0.20 
SO4

2- 22.2 0.46 Fe2+ 0.0 0.00 
CO3

- 0.0 0.00 Fe3+ 0.0 0.00 
HCO3

- 48.8 0.80 NH4
+ 0.3 0.02 

total 80.0 1.51 total 30.6 1.51 
Note: 
Location: OT – Khanbogd – Umnugobi Mongolia 
Sampling date: September,22  2003 

Laboratory: Laboratory of Hydrochemistry     
 
TDS – 98.0 mg\l 
 
EC- 80 
 
Mg eq /L –described contents of given elements atom in one liter   
 

Table 2. Snow water analysis results         

       

ID 

Anions 

Conten

ts in 1 

liter 

Contents 

in 1 liter 

Cations Contents 

per 1 liter 

Contents 

per 1 liter 

Hardness 

Mg-eq/L 

pH 

 
Snow 
water 
sample 
 

 Mg/l mg eqv/L   mg/l mg eqv/L 
Cl- 30.2 0.85 Na++K+ 47.8 2.08 1.00 6.96 
NO2

- 0.08 - Ca2+ 18.0 0.90 
NO3

- 0.0 0.00 Mg2+ 1.2 0.10 
SO4

2- 51.0 1.06 Fe2+ 0.0 0.00 
CO3

- 0.0 0.00 Fe3+ 0.0 0.00 
HCO3

- 76.3 1.25 NH4
+ 1.5 0.08 

total 157.58 3.16 total 68.5 3.16 
Note :   
Location : OT – Khanbogd – Umnugobi Mongolia  
Sampling date; December,27. 2003 
Laboratory : Institute of Geoecology, Academy of Sciences 
 
TDS – 198.0 mg\l  
 
EC- 191 
 
pH- 6.96 
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Table 3. Snow water analyze results (Checking analyze)  

 

 
ID 

Anions 
Concent-

ration 

Content 

in 1liter 

Cation Concent-

ration 

Contents  Hardnes

s 

Mg-eq/L 

pH 

 
Snow 
water 
sample 
 

(ppm) mg-eq/L (ppm) mg-eq/L 
Cl- 28.1712 0.79 Na+ 28.1751 1.22  

 
 
 
 

 
7.6 NO3

- 1.0664 0.017 K+ 3.1467 0.08 
SO4

2- 5.2159 0.11 Mg2+ 1.7164 0.14 
HCO3 170.3 2.8 Ca+2 20.4352 1.006 
CO3 0 0    
NO2 0 0    
total 204.7535 3.717  53.4734 2.44 

Note: 
Location: OT – Khanbogd – Umnugobi Mongolia 
Sampling date: September,22  2003 
Laboratory: Central Laboratory of Scientific Research, University of Science and Technology 

 
 
TDS – 112.0 mg\l 
 
EC- 138.4  
pH-7.6 
 
 Note: Calculation method for transformation mg/L unit to mg-eqv/L unit. Initial calculation of  total 
atomic or molecular mass of each element divided by  its valiance. This number should be used as 
divisor of Concentration expressed as mg/L or PPM. Result number is equal to mg-eqv/L.  
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Appendix 3-2 . Measured Evaporation Rates 

                                              

Station Name: Mandalgovi                      Station Coordinates State  

Year Month Monthly Evaporation (mm) Total Evap May-Sep (mm) 

1996 May 236,1   

  June 365,1   

  July 363,2   

  August 373,2   

  September 250,1   

      1587,7 

1997 May 246,9   

  June 335,9   

  July no data   

  August 292,7   

  September 187,3   

      incomplete 

1998 May 209,5   

  June no data   

  July 389,3   

  August 316,5   

  September 203,2   

      incomplete 

1999 May 395   

  June 430   

  July 334,6   

  August 368,9   

  September 266,7   

      1795,2 

2000 May 299,5   

  June 401,3   

  July 436,4   

  August 331,2   

  September 299,5   

      1767,9 

2001 May 299,9   

  June 455,3   

  July 383,2   

  August 371,2   

  September 290,1   

      1799,7 

2002 May 304,2   

  June 355,2   

  July 423   

  August 346,7   

  September 299   

      1728,1 

Average for period May - Sept 1735,72 

Source: State Climate Centre , Ulaanbaatar  
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 Station Name: Dornogobi (Saynshand)         Station Coordinates 

Year Month 

Monthly 

Evaporation (mm)     Total Evap May-Sep (mm) 

1996 May 251,6   

  June no data   

  July 188,1   

  August 200,5   

  September 221,6   

      incomplete 

1997 May no data   

  June no data   

  July no data   

  August no data   

  September no data   

      incomplete 

1998 May no data   

  June no data   

  July no data   

  August no data   

  September no data   

      incomplete 

1999 May 192,9   

  June 316,6   

  July 318,8   

  August 303,4   

  September 168,7   

      1300,4 

2000 May 113,8   

  June 358,4   

  July 454,1   

  August 184,4   

  September 183,1   

      1293,8 

2001 May 361   

  June 299,4   

  July 319,7   

  August 277,3   

  September 193,4   

      1450,8 

2002 May 326,6   

  June 305,2   

  July 317,1   

  August 287,3   

  September 216,2   

      1452,4 

Average for period May - Sept 1374,35 

Source: State Climate Centre - Ulaanbaatar 
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4. Air quality 

 

4.1 Baseline Air Quality  

 

Baseline assessments of the air quality of the Oyu Tolgoi Project Area were carried out in July 2002 by 

Eco-Trade Co Ltd. Measurements of average concentrations of dust, SO2 and NO2 were taken at seven 

locations within the Project Area. Additional particulate monitoring was conducted in 2003 and 2004 

after completion of the baseline report.  The additional monitoring was undertaken to collect baseline 

data for airborne concentrations of dust particles less than 2.5 micron in diameter (PM 2.5) and that lass 

than 10 micron diameter (PM10).   A summary of the sampling undertaken at Oyu Tolgoi is provided in 

Table 4.2.  The results of air quality sampling are summarized in Appendix 4.1 and 4.2.  

 

The baseline air quality surveys undertaken within the Project Area identified high dust levels, 

particularly near roads and in heavily disturbed areas like the exploration camp and at operating drill 

sites.  Results of the tests and laboratory analyses indicates that air in the Oyu Tolgoi area is unaffected 

by industrial or other emissions as would be expected for such an isolated location.  The concentrations 

of SO2 and NO2 are within expected background concentrations and well below the guidelines set by 

the National Standard of Air Pollution Parameters, (NSAPP).  Table 4.2 shows the National standards 

used in Mongolia. 

 

Regional air quality in the Gobi is affected by high dust concentrations associated with seasonal dust 

storms. Dust concentrations are increased further in areas impacted by overgrazing, vehicle traffic and 

mineral exploration activity.  The sampling undertaken within the Project Area identified high dust 

levels near roads and in heavily disturbed areas like the camp and at operating drill sites.  It is noted that 

dust concentrations in undisturbed areas also experienced elevated levels due to the impact of strong 

winds over the vast desert areas. 

 

The monitoring of ambient dust concentrations indicate that national and international standards are 

regularly exceeded within and beyond the Project Area.  The dust monitoring results of 21 June 2003 

collected 12 hour average dust concentrations for 3km north and 3km south of the Project Area during a 

typical dust storm event.  The results, 0.411 mg/m3 for the southern site and 0.530 mg/m3 at the 

northern site, substantially exceed the National and World Bank standard of 0.15 mg/m3 measured over 

a 24 hour period for ambient air quality.  

 

Wind is usually present at the site, predominantly from the north. Very high winds are accompanied by 

sandstorms that often severely reduce visibility for several hours at a time. Based on regional 

information, windstorms can have gusts up to 50 m/s. Snowstorms and blizzards with winds up to 40 



Oyu Tolgoi Project                                                                               Mining and Processing EIA 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 4. Page 3 

m/s occur in the Gobi region for 5 to 8 days each winter. Spring dust storms are far more frequent and 

can continue through June and July. The average storm duration is 6 to 7 hours. An average of 120 

hours of dust storm activity and 220 hours of drifting dust are recorded each year.  The number of dust 

days per year is shown in Table 4.2. 

 

Table 4.1 Summary of Air Quality Sampling Events at Oyu Tolgoi  

Sampling Event Results 
Reported 

Parameters 
Sampled 

Coordinates of Samplings 
Points 

Zone 

Baseline 
Environmental 
Study July and 
August 2002 

Appendix 
4.1 

Total 
Suspended 
Particulates 
(TSP), SO2, 
NO2 

650990 / 4765357 Far east Oyu 
650842 / 4764801 North Oyu 
650860 / 4764118 Central Oyu 

650351 / 4763164 
Southwest 
Oyu 

651280 / 4762876 South Oyu 

650220 / 4763397 
Near existing 
camp 

648981 / 4765216 Airport 
  

Dust Monitoring 
10-27 June 2003 
 

Appendix 
4.1 

TSP, PM2.5, 
PM10 

651000 / 4767000 

North 3 km 
from OT 
camp 

654000 / 4764000 

East 3 km 
from OT 
camp 

651000 / 4760000 

South 4 km 
from OT 
camp 

648000 / 4764000 

West 3 km 
from OT 
camp  

  
Dust Monitoring 
April to June 2004 

Appendix 
4.2 

TSP, PM2.5, 
PM10 

648066 / 4764388 west 
650630 / 4767015 north 
654112 / 4764175 east 
652649 / 4759876 south 
650144 / 4763595 camp 
  
648058.63 / 4765657.25 Northwest 
652610.44 / 4766652.37 Northeast 
654162.27 / 4762088.35 Southeast 
650700.08 / 4760869.31 Southwest 
650108.12 / 4764097.00 Weather Stn 

 

 
Table 4.2 Frequency of Dust Storms in the Gobi Desert 
 
Month Jan 

 
Feb Mr Apr May Jun Jul Aug Sep Oct Nov Dec 

No of 
Days 

0.7 1.0 2.4 4.7 4.1 1.5 1.0 0.4 0.6 0.7 1.9 0.7 
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The concentration of some heavy metals in the high volume dust samples was carried out to determine a 

baseline for existing airborne dust quality.  The results of the analysis of dust samples indicate that the 

current concentrations of copper, lead, cadmium and arsenic in airborne dust at Oyu Tolgoi are well 

within occupational health standards.  Table 4.3 contains the average concentrations of measured 

elements from airborne dust sampling completed in 2003. 

 

Table 4.3 Averaged Concentrations of Elements from High Volume Sampling at Oyu Tolgoi from 

July 2003. 

 

 

Sampling Point  

 

 

 

Sampling Point Location 

 

Average Concentration from High Volume 

Samples ( µg/m3) 

Copper Arsenic Lead Cadmium 

651000 / 4767000 3km north of Oyu Tolgoi 
Camp 0.0267 0.0004 <0,0054 <0,001 

654000 / 4764000 3 km east of Oyu Tolgoi 
Camp 0.0447 0.0018 <0,0114 <0,001 

651000 / 4760000 4 km south of Oyu Tolgoi 
Camp 0.0252 0.0016 <0,0171 <0,001 

648000 / 4764000 4 km west of Oyu Tolgoi 
Camp 0.0574 0.0005 <0,0062 <0,001 

World Bank Occupational Health Standards 1000.00 2.00 50.00      - 
 

 

4.2 Relevant Air Quality Standards 

 
The Mongolian National Standards for ambient air quality are contained in Table 4.4 and relevant 

international standard are contained in Table 4.5.  
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Table 4.4 Mongolian National Standard for Urban Ambient Air Quality, MNS 4585-98 
 

Index Test’s condition Unit of 
measures Permit rate Method of analysis 

Admixture of gas 

Sulphur dioxide 
(SO2) 

During  20 min 
 
Average per day 

mg/m3 
0.5 
 
0.03 

Ararozalin  
MNS-  0017.2.5.12-88 
Pulse UV fluoresce 

Carbon monoxide 
(CO) 

During  20 min 
 
Average per day 

mg/m3 
8 
 
3 

NDIR and Gas correlation 

Nitrogen dioxide 
(NO2) 

During 20 min 
 
Average per day 

mg/m3 
0.085 
 
0.04 

Griss-Elovsk MNS 0017.2.5.11-
88 
Chemi-luminescence 

Ozone (O3) Average of hour mg/m3 120.0 UV photometric method 
Dust 

Dust (SPM) 
During 20 min 
 
Average per day 

mg/m3 
0.5 
 
0.15 

Weight method 
 
Air pump 

Lead Average per day mg/m3 .001 ASS and X-ray fluorescence 

Benzo/a/pyrene Average per day mg/m3 0.001 Solution chromatography -Gas 
chromatography 

 
Table 4.5 World Bank Ambient Air Quality Standards 

Parameter Averaging Period Units  
(mg/m3) 

Sulphur dioxide 1 year 
24 hours 
1 hour 

0.05 
0.125 
0.35 

Nitrogen dioxide 1 year 
1 hour 

0.4 
0.2 

Particulate Matter 
PM10 
PM10 

 
1 year 
24 hours 

 
0.5 
0.15 

Notes: 
Dust emissions from point sources <50 mg/Nm3 
Nm3 = normal m3 dry gas, 0°C, 1.1013 mbar atmospheric pressure 
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4.3 Project Air Emissions 
 
The sources of emissions to air at the Project have been identified in Table 4.6.  These emissions 

include point source and diffuse or fugitive sources. Point source air emissions from power generation 

activities are not included in this document as the location and source of power supply for the project 

has not been decided at the time of this assessment.  The emissions to air fall into five main categories: 

Point source emissions from coal fired heating boilers 

Point source emissions from material transfer points 

Point source emissions from dust extractors within the ore and concentrate transfer system 

Vehicle emissions 

Diffuse dust emissions from open areas, roads, stockpiles and waste structures 

 

The quantification of individual air emission sources, apart form a preliminary estimation of dust from 

the TSF, has not been included in this assessment as these will be substantially determined during basic 

engineering.  The provision of a power source for the Project will substantially impact the air emission 

inventory for the Project.  The power source is subject to continued negotiations with the Government 

of Mongolia at the time of this assessment.  Further detailed emission inventories will be developed 

during the basic engineering phase where all emission sources, including the preferred power supply, 

will be quantified.  The emission quantification will be used to complete an air quality model for the 

site that includes all point source and diffuse emissions determined on basic engineering design.  The 

model will provide cumulative assessment of air quality impacts for site emissions taking into 

consideration existing background particulate concentrations.  The model will be used to develop a 

comprehensive Project Air Quality Management Plan that will be submitted for approval prior to 

Project construction. 

 
4.3.1 Dust Emissions  

The potential for excessive dust emission from the project operations is a major consideration for the 

operations at Oyu Tolgoi.  The dry climate, seasonal strong winds and light desert soils provide 

conditions that will generate substantial dust emissions unless appropriate measures are implemented 

during design and at the operational phase of the Project.  Exposed dry surfaces will occur in the open 

pit mine, waste stockpiles, and uncovered ore stockpiles and at the TSF.  The steep surfaces of the pit 

walls, waste rock piles and TSF will be especially prone to wind erosion. 

 

Preliminary dust modeling has been undertaken for the mine and TSF to determine the potential for 

dust impacts beyond the project boundary.  The results of the dust modeling are included in Appendix 

3. The model has some limitations as it does not include all dust sources on the mine and the available 

climate and baseline dust data was limiting.  However, it does indicate that ground level dust 
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concentrations within and beyond the mine area are likely regularly exceed guideline levels in the 

winter and spring seasons without dust control measure being applied. 

 

The potential for erosion of the TSF surface to cause a contaminated dust hazard has been assessed 

based on geochemical test work of the acid forming potential of tailings samples.    Acid forming 

tailings and waste rock surfaces may result in soil contamination in the dust fall out zone of these 

structures.  Multi-element testing identified enrichment of Ag, Cu, F and Mo, and slight enrichment of 

Se in the tailings samples. The mobility of these elements will be largely controlled by pH, and 

therefore control of acid generation will effectively control contaminant leaching. Since the tailings 

overall are expected to be non acid forming (NAF), significant leaching of these elements would not be 

expected. The tailings are not significantly enriched in elements such as As, Cd, Hg and Pb. It is 

therefore unlikely that these tailings materials will pose a contaminated dust hazard.   

 

Baseline soil monitoring has been carried out at locations within and surrounding the Project Area.  

Samples have been taken in the predicted dust fall out zone of the TSF and results indicate no existing 

contamination or naturally occurring enrichment of metals in surface soils.  These results are provides 

and discussed in Chapter 5. Soils. 

 

Vehicle traffic within the mine and on unsealed roads is also a major source of fugitive dust.  Mining 

activity will include drilling and blasting within the open pit, excavation of ore and waste, haulage, 

grading of pit roads and earthmoving within the open pit and the waste rock pile.  Mining equipment 

used is included in Table 4.7.  Blasting is likely to produce short term dust plumes that may travel 

beyond the boundary of the mine license area under certain wind conditions. 

 

The pre-stripping and top soil removal for the open pits and the site preparation for the process plant, 

airstrip and other infrastructure will have the capacity for substantial dust impacts due to the fine dry 

nature of the cover material.  The fine silts and clays are dry and are likely to form a powder which is 

readily erodible during earthworks.   The open pit mine plan predicts dewatering requirements at 36m 

depth.  The natural moisture and mining below the weathered layer (beyond 60m in depth) will result in 

less dust emission from drilling, blasting and excavation.  

 

Top soil storage for mine restoration purposes will pose a dust hazard as the soils contain a high 

percentage of silts.  Top soils may need to be stored in low stockpiles for several years prior to 

reapplication on waste dumps and the TSF.  
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4.3.2 Vehicle Emissions from Mine Fleet 

 

Up to 23 220 tonne haul trucks will be operational at peak mining levels (Table 4.7).  The mine fleet 

requirement is provided in Table 4.7.  It is predicted that this fleet will consume approximately 333 000 

kL of diesel fuel over the life of the open pit mine.  The specific emission values for the mining fleet 

have not been estimated as this is largely dependent on vehicle specifications.  However, indicative 

emissions of mining vehicles are provided in Table 4.8.  

 

4.3.3 Coal Fired Boilers 

It is proposed that four coal boiler heaters will use locally sourced coal from existing mines or yet to be 

developed deposits that have been identified within 200 km of Oyu Tolgoi. Coal-fired boiler plant No.1 

and No.2 will be designed to serve process/service buildings and permanent camp respectively. Each 

plant will consist of two glycol boilers, boiler auxiliary equipment, coal and ash storage/ handling 

facility, air pollution equipment, stack and control devices etc. In addition, each plant will include an air 

handling unit, unit heater and gravity roof ventilator for boiler combustion air and building heating and 

ventilation. The coal-fired boiler plant No.3 will consist of four identical modules. Each module will 

include a similar equipment as described for plant No.1 and No.2. The design criteria for the boiler 

heaters include:  

Type of coal: Bituminous coal 

Size of coal: 12 mm to 40 mm (max.) 

Daily coal consumption: 30 metric ton/day 

Coal storage capacity: 30 days 

Emissions from coal combustion depend on the rank and composition of the fuel, the type and size of 

the boiler, firing conditions, load, type of control technologies, and the level of equipment maintenance. 

The major pollutants of concern from bituminous coal combustion are particulate matter (PM), sulfur 

oxides (SOx), and nitrogen oxides (NOx). Some unburned combustibles, including carbon monoxide 

(CO) and numerous organic compounds, are generally emitted even under proper boiler operating 

conditions. 



Oyu Tolgoi Project                                                                               Mining and Processing EIA 
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 4. Page 9 

Table 4.6 Air Emission Sources  

Source of Emission 
 

 Emission Type Emissions 

Heating Boilers 
Coal fired boiler No’s 1, 2 and 
3.  

Point source air emission from 
boiler combustion 

Particulate, Sulfur oxides, nitrogen 
oxides, carbon monoxide and some minor 
organics 

   
Processing 

Primary Crusher Dump Pocket Transfer of ore Particulate 
Primary Crusher Crushing of ore Particulate 
Coarse Ore Stockpile 
Apron Feeders 

Transfer of course ore Particulate 

Reclaim Feeder 
Discharge & Tunnel 

Transfer of ore Particulate 

Overland Conveyor Transfer 
Points 

Transfer of ore Particulate 

Secondary Crusher Crushing of ore Particulate 
Pebble Crusher Feeder Crushing of ore Particulate 
Lime Bin Potential emission from lime 

storage bin during transfer 
Hydrated lime dust 

Lime Conveyor Transfer of hydrated lime Hydrated lime dust 
Concentrate handling/storage Emission of dust during storage 

and loading of concentrate in 
shed and loading facilities  

Particulate 

Course ore stockpile Emission during transfer to 
stockpile and wind blown 
emissions from exposed face 

Particulate 

Fine ore stockpile Emission during transfer to 
stockpile and wind blown 
emissions from exposed face 

Particulate 

Reagent Tanks Odor from venting of process 
reagent tanks 

Odor from volatile organics 

Open Pit 
Open pit blasting Fugitive emission from pit 

blasts 
Particulate 

Open pit earthworks Fugitive emission during 
excavation, haulage and during 
high winds 

Particulate 

Open pit vehicle  use Emissions from unsealed roads Particulate 
   

Waste 
Waste rock disposal Fugitive emissions from transfer 

of waste and wind erosion on 
surface of structure 

Particulate 

Open areas on mine license Wind erosion and off road 
vehicle use 

Particulate 

   
TSF – embankments Wind erosion Particulate 
TSF – dry tailings surface Wind erosion Particulate 

Auxiliary Services/Infrastructure 
Site roads, car parks and all 
trafficable area 

Vehicle use on unsealed roads 
and wind erosion 

Particulate 

Truck shop air exhaust Venting to atmosphere of 
welding fumes and diesel 
exhaust from mine trucks 

Diesel vehicle exhaust emissions and 
welding fumes. 
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Table 4.7 Mining Equipment Required for Start up and Peak Mining Rates 

Equipment Unit Start up Peak Fuel 

Shovel 28 m³ 2 3 electric 
220 tonne Truck 13 23 diesel 

Rotary 305 mm Blasthole 
Production Drill 

2 3 diesel 

Dozer 3 4 diesel 
Grader 2 2 diesel 

50 tonne Water Cart 2 2 diesel 
Forklift2 2 2 diesel 

Crane 2 2 diesel 
Light Trucks 2 2 diesel 

Lighting Towers 11 15 diesel 
Bus 23 23 diesel 

Secondary Drill 1 1 diesel 
Light Vehicles 23 23 diesel 

Pumps 1 2 diesel 
 

 

Table 4.8 Emission Factors for Diesel Industrial Vehicle Exhaust Emissions (based on engine 
power)  
 Emission Factor (kg/1000L of fuel) 

Equipment Type PM10 CO NOx SOx  

( as SO2) 

VOC’s 

Track type tractor 3.03 9.4 34.16 1.7 3.31 

Wheeled tractor 5.57 32.19 52.35 1.7 7.74 

Wheeled dozer 17.7 14.73 34.29 1.7 1.58 

Scraper 3.27 10.16 30.99 1.7 2.28 

Grader 2.66 6.55 30.41 1.7 1.53 

Mine truck 17.7 14.73 34.29 1.7 1.58 

Wheeled loader 3.51 11.79 38.5 1.7 4.85 

Track type loader 2.88 9.93 30.73 1.7 4.85 

Source:  Environment Australia, National Pollutant Inventory, Emission Estimate Technique manual for Mining – 
Version 2.3, 2001. 
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4.4 Assessment of Impacts on Air Quality 

 

The Oyu Tolgoi Project is located in a region that is generally unaffected by industrial emissions but 

which experiences periods of very high concentrations of airborne particulate matter associated with 

regional and localized dust storms.  Further specific air quality assessment is required for the Project 

power supply option depending on the outcomes of options being considered with the Government of 

Mongolia.  However, this assessment is based upon the likely emissions from the mining activity, mine 

waste disposal, mineral processing, mine vehicles, stationary plant, and the generation of heat from coal 

fired boilers.  The results of impact assessment are summarized in Table 4.9. 

 

4.4.1 Assessment of Dust Emissions 

 

The potential for dust emissions from open pit mining and from wind erosion of waste rock and tailings 

structures is the most significant potential impact on air quality. The mining of open pits is expected to 

occur for several years with the greatest dust emission risk occurring during the initial period of 

stripping the fine and dry weathered surface layers.  Periodic dust emissions will occur from pit blasting 

and during periods of high winds.  However, the potential for long term wind erosion of elevated waste 

structures will continue long after mine closure.  The erosion of the TSF has the potential for 

transporting mine tailings beyond the Project Area boundary; however, geochemical test work indicates 

that the risk of contamination from this material is low. 

 

The preliminary dust model, Appendix 4.3, predicts that dust emissions could impact air quality 

downwind, generally to the south-east, of the Project Area should dust lift off occur.  Under the 

predicted worst case dust lift off conditions, particulate concentrations could occur above the ambient 

standard of 0.5mg/m3, averaged over a 20 minute period, up to 6 km to the south-east of the site.  

Baseline monitoring indicates that this standard is already exceeded during seasonal high wind events.  

 
Impacts on Human Health 

The area of potential dust impacts surrounding the Project is used by traditional nomadic herders for the 

grazing of goats, camels, sheep, cattle and horses.  There are no semi-permanent camp locations within 

10 km of the Project Area as relocation of these camps occurred in 2004. The location of semi 

permanent herder camps is provided in the discussion socio-economic impacts in Chapter 1. Of Part 4 

of this report.   There is therefore little potential for impacts to human health of local communities from 

exposure to particulate matter concentrations from the mine.  Of greater concern is exposure to 

potential contaminants that may be deposited from wind erosion of the TSF and waste rock dumps.  

Geochemical test work of all wastes was commenced in consideration of the presence of silver and 

arsenic in the local rocks. The operating waste dumps and adjacent disturbed areas will therefore need 
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to be constructed to minimize dust, and closure planning will involve control of dust generation  

Enrichment of metals in the tailings dust could result in mobilization of metals within soils and shallow 

water within the potential mine dust fall out zone. This area is used of grazing of domestic animals and 

shallow water supplies for livestock and human consumption. 

 

Multi-element testing identified enrichment of Ag, Cu, F and Mo, and slight enrichment of Se in the 

tailings samples. The mobility of these elements will be largely controlled by pH, and therefore control 

of acid generation will effectively control contaminant leaching. Since the tailings overall are expected 

to be non acid forming (NAF), significant leaching of these elements would not be expected. The 

tailings are not significantly enriched in elements such as As, Cd, Hg and Pb. It is therefore unlikely 

that the tailings materials will pose a contaminated dust hazard.  However, it is recognized that wind 

erosion of tailings could pose a long term soil contaminant hazard under conditions where there is 

insufficient control of tailings pH and insufficient dust control of the tailings surface.  

 

Standards for the concentration of potential soil contaminants and the proposed monitoring program for 

soils is discussed in Chapter 5.  The protection and discussions of relevant standards for surface and 

groundwater quality standards and monitoring programs are contained in chapter 2. 

 

Exposure to high concentrations of airborne dust is also a concern for workers at Oyu Tolgoi.  The mine 

village is to be located in the north-western sector of the site and is therefore upwind of major dust 

sources during the prevailing northerly winds.  However, workers will be located throughout the site 

and will be working in confined material handling areas including the concentrate storage shed, the 

processing plant and underground.  Occupational exposure to respirible (PM10) dust, respirible dust 

(PM 2.5) and copper concentrate dust will be a significant health and safety issue.  Table 4.9 contains the 

standard that will be applied for occupational exposure to various dust sources dust at Oyu Tolgoi.  

Workplaces that exceed these criteria will require the appropriate respirators or dust masks to be worn.   
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Table 4.9 World Bank Occupational Health and Safety Standards for Air Quality 

 
Parameter 

 
Unit 

 
ELa 

 
CELb 

Ammonia ppm 25  
Arsenic mg/m3 0.002  

Asbestos Fibers/cm3 0.1  
Carbon Dioxide ppm 5000  

Carbon Monoxide ppm 35 200 
Chlorine ppm  0.5 

Copper – Dust mg/m3 1  
Copper – Fumes mg/m3 0.2  

Cyanide salts (as CN) mg/m3  5 
Diesel particulates mg TC/m3 0.4  
Hydrogen cyanide ppm  4.7 
Hydrogen chloride ppm  5 
Hydrogen sulphide ppm 5 10 

Lead mg/m3 0.05  
Limestone (CaCO3) mg/m3 10  

Mercury ppm 0.025  
Nitric oxide (NO) ppm 25  

Nitrogen dioxide (NO2) ppm 1 5 
Particulates –respirible mg/m3 10  

Particulates – Respirible mg/m3 3  
Selenium mg/m3 0.2  

Silica – Respirible mg/m3 0.05  
Sulphur dioxide (SO2) ppm 2  

Sulphuric acid – Fumes mg/m3 1  
Uranium mg/m3 0.2  

Notes: 
a EL – 8-our time-weighted exposure limits 
b CEL – critical exposure limits based on NIOSH standards 
Inhalable dust = PM10. 
Respirable dust = PM2.5 
ppm to mg/m3 conversion:  atomic weight/24, e.g. CO2 = (12 + 32)/24 = ppm X 1.8 = mg/m3 
 

 

Impacts on vegetation 

Potential impacts on surrounding vegetation may occur from deposition of wind blown dust. Dust 

emissions from project activities, including vehicle movements, stockpiles and waste disposal may 

deposit on vegetation foliage and result in vegetation deaths in the long term.   

Uncontrolled dust emissions from mining activities, stockpiles and dry tailings has the potential to 

impact on a much wider area of vegetation than that directly impacted from the mine itself. Vegetation 

to the south and south east of the mine could be lost due to the dust deposition on leaves preventing 

photosynthesis; or, from the deposition of potentially acid generating dust from mine waste which could 

increase soil acidity and render the soils unsuitable to support natural vegetation. However, the 
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implementation of  a mine dust management program as described below, is practical and is effective in 

mining operations in similar arid environments.  The responsible management of potential acid forming 

or trace metal enriched  mine wastes is described in Chapter 8 of this report.  The existing regional 

vegetation is affected by seasonal dust storm events which can substantially change soil and moisture 

availability over vast areas of arid and semi arid Mongolia and other parts of Central Asia.  The 

vegetation species at, and surrounding Oyu Tolgoi are well adapted to withstand the impacts of dust 

disposition and sand storm events.  

 

Impacts on Soils, Surface water and Groundwater  

The deposition of wind blown dust from the mine and associated waste structures could impact on soils, 

surface water and groundwater surrounding the Project should the dust contain acid forming potential 

or contaminants.  As discussed above, the risks associated with contaminated dust are low due to the 

nature of the tailings material.  However, dust emission from potentially acid forming wastes could 

occur during operations and this dust has the potential to alter soil and water chemistry surrounding the 

project. Geochemical testing of wastes indicates that potential acid forming wastes represent a minor 

component of the waste rock and that the tailings are generally non acid forming.   Exposure to wind 

erosion of potential acid forming wastes can be limited through effective waste management controls 

and restoration and closure of waste structures.   

 

4.4.2 Assessment of Gaseous Emissions 

Gaseous emissions from the operation of the coal fired heater boilers will include SO2, oxides of 

nitrogen and particulate matter.  The boilers will be fitted with cyclones and scrubbers on the waste gas 

systems to ensure that ground level concentrations of gaseous emissions at the accommodation village 

are within the standards established in Tables 4.4 and 4.5.  The nearest community to Oyu Tolgoi is 

Khanbogd Soum centre approximately 50 km north-east of the project Area.  Traditional nomadic 

herder camps within 10 km of the project area have been relocated and there are no other residents 

living within 10 km of the site.  The application of point source emission controls to meet the relevant 

ambient air quality standards at the workers accommodation village at Oyu Tolgoi, will therefore 

protect air quality at nearby residents and communities.   

 

The generation of power at Oyu Tolgoi is being considered with a number of alternative options to 

provide the power requirements of the Project.  However, these options are also subject to further 

negotiation and investigation and, as discussed above, a detailed air quality model of gaseous and 

particulate emissions will be undertaken on the basis of these investigations.   
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Table 4.10 Summary of Air Quality Impact Assessment 

N Impacts Qualitative assessment 
Insignificant 

I 
Minor 

II 
Moderate 

III 
Major 

IV 
Catastrophi

c 
V 

NEGATIVE IMPACTS 
1 Potential for dust emissions from mining 

operations to exceed ambient air quality 
standards outside the Project Area 

  
    
 

 
    X 

 
 

 

2 Potential for mine dust emissions to contribute 
to a worsening of localized airborne dust 
concentrations  during dust storm conditions 

 X  
     

  

3 Potential for dust emissions to impact on site 
working conditions and occupational health of 
workers 

  X   

4 Potential for health impacts from contaminated 
dust emission from wind erosion of mine waste 
structures  

  
 

 
    X 

  

5 Potential for soil, surface or groundwater 
impacts from dust emissions from erosion of 
mine waste structures. 

   
X 

 
   

 

6 Potential for vegetation impacts from site dust 
emissions 

 
 
 

X   
 
 

 

7 Potential for health impacts from gaseous 
emissions from coal fired heater boilers 

 X    
  

 

8 Potential for vegetation impacts from emissions 
from coal fired heater boilers 

X   
    

 
 

 

9 Potential for vehicle emissions to contribute to 
elevated ambient air quality locally or regionally 

 
X 

    
    

 
 

 

Case conclusion: This assessment summary indicates that moderate 
risks are associated with general mine site dust 
management and the wind erosion of potentially 
contaminating material from the tailings dam and 
stockpiles. 
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4.5 Management of Air Quality Impacts 

The implementation of dust controls at Oyu Tolgoi will incorporate: 

Use of engineering design criteria that includes objectives to prevent emissions at the potential 

source 

Integration of effective and practical dust control contingencies and strategies in operational 

procedures for all aspects of the site operations 

A comprehensive dust monitoring program that will quantify the effectiveness of control 

strategies and clearly identify the emissions associated with the Oyu Tolgoi operation from 

other regional sources 

Protection and enhancement of natural vegetation surrounding the Oyu Tolgoi site as a dust 

abatement strategy, in partnership with existing land users 

The management of gaseous emissions will be based on the objective of protecting the human health 

and amenity of workers and the surrounding community and as such, the relevant design basis criteria 

as established below will apply for all emissions to air. 

 

4.5.1 Design Criteria 

The design criteria to be applied for all dust collection and minimization systems is to ensure that the 

treatment system achieves the  World Bank occupational health standards provided in Table 4.9  for all 

emissions in the workplace.  The design should also consider cumulative dust impacts from the site to 

ensure compliance with the Mongolia National Standard for Urban Air Quality, Table 4.4, at the Oyu 

Tolgoi accommodation village, and the World Bank ambient air quality standard, Table 4.5, at the 

project boundary.   

 

The various dust control technologies applied in design will include: 

Material handling system  will include: 

o minimize drop heights through chutes at transfer points 

o use of primary and secondary scrapers on head pulleys to remove material from the belt 

return 

o discharge from scrapers will be collected at source 

o Rubber dust curtains will be provided at chute entrances, at the rear of skirts and at belt 

exit points from the skirts 

o dust seals will be provided where pulley shafts protrude through chute walls 

o An extendable chute will be provided at the head end of the stockpile feed conveyor. 

This chute will also be provided with a ring main water spray for the suppression of 

dust. 

o Elevated conveyor sections will be mounted on open trusses with conveyor covers or 

enclosed galleries as required. 
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Ore crushers will include dry baghouse extraction  and/or fog suppression systems applied to 

the truck dump pockets, hoppers, primary crushing and conveyor transfer points, stockpile 

apron feeders, pebble crushing and discharging areas.  

 

o Dry fog shall be generated using compressed air and water sprayed through specially 

designed nozzles. Each fog suppression system will consist of control panel, water and 

air filters, solenoid valves, pressure regulator, nozzle shutoff valves, spraying nozzles, 

freeze protection and electrical controls. 

 

o Where it is not practical or cost effective to install wet suppression systems, a 

mechanical dust collector or scrubber shall be provided. Mechanical dust collection 

systems will include hoods and enclosures designed to contain the dust at points of 

origin. The hoods and enclosures shall be connected by means of ductwork to 

scrubbers and exhaust fan. The scrubbers will be selected to reduce the particulate 

emission from the exhaust stacks to the allowance limits of the relevant air quality 

standards.  

 

o Control may be further achieved by isolating areas not normally occupied by workers, 

dilution of concentration by general ventilation or any other approved methods. 

Dust emissions from ore stockpiles will be managed through treatment with water or suitable 

dust suppressants as required to minimize dust lift off 

 

Concentrate storage truck loading area will be enclosed to prevent dust emissions.  The 

concentrate shed may require negative fans to maintain dust within occupational health 

and safety limits.  If a fan system is installed, cyclone or baghouse scrubbing of the 

exhaust air may be required to meet relevant air emission standards if dusting from the 

fans is problematic. 

 

Loaded concentration trucks should pass through a spray to remove any concentration adhering 

to the outside of the vehicle or tires.  Water would report to a sump where it would be filtered, 

the concentrate recovered and the water recycled.  Concentrate would normally be hauled in 

covered trucks to prevent dust loss in transit. 

Lime storage and conveying will require ducted dust extraction to a baghouse or scrubber 

system. 
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Other areas, such as reagent preparation and distribution, tailing treatment, leaching, assay lab 

and metallurgical lab, etc. will be provided with adequate measures to control the contaminants. 

Such measures will be designed and constructed to suit the function and operation of the 

process. Enclosing the source of contamination and exhausting to atmosphere generally will 

achieve the contaminant control. Less critical contamination may be controlled by general 

ventilation and dilution to acceptable limits. 

Coal-fired boiler plants will include air pollution control equipment such as cyclones to 

remove fly ash from the stack. All dust control systems will be designed to contain the 

dust and contaminants at source. 

 

The specifications for air quality treatment on all material handling, crushing and storage areas are 

contained in Table 4.11. 
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Table 4.11 Air Quality Treatments of Various Emission Sources 
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4.5.2 Fugitive Emissions 

The control of fugitive dust emission from the mining and processing operations at Oyu Tolgoi will 

primarily be through the application of water to mine haul roads and working areas.  Further surface 

treatment options, including chemical additives, will be investigated and trialed on site to determine 

effectiveness under various conditions.  Estimated water usage for haul road dust control of 800,000 m3 

per year (2.190 m3/day). This rate could potentially be reduced through the use of dust suppressant 

chemicals. This will be evaluated further in the operational phase of the project. 

 

The main internal transportation routes for light vehicles between site facilities will eventually be 

sealed along with vehicle parking areas. 

Dust emission from waste rock and tailings will require design and operational management to 

minimize lift off during dry windy conditions.  It is expected that the dust control form waste rock and 

tailings will require further evaluation of options during operation.  These options are discussed below 

for the various area emission sources. 

Waste Rock 

Operational management of the waste rock dumps will include: 

Maintaining water treatment of waste hauls roads between the mine and the waste dumps 

Selectively dumping rocky waste on the perimeters of all areas to maintain a dust resistant 

cover over the waste dump structure 

Placement of waste on down wind protected faces of waste structures during windy conditions 

Progressively restore and close waste dumps to minimize the active area 

Waste rock stockpile closure will apply suitable waste materials for a wind-resistant cover.  This 

material will be a mixture of gravel, rock and fine soils. The gravel and rock will resist wind erosion, 

and the fine soils will hold moisture. This solution effectively represents how the natural surface soils 

resist wind erosion in their undisturbed state. 

Closure trials for waste rock will include trialing of vegetation establishment on surfaces where 

sufficient protection from strong winds will allow.  

The overall height of each waste dump will be approximately 70 m. 
 

Tailings Storage Facility 

The Tailings Storage Facility (TSF) has the potential to generate dust from dry tailings surface and the 

outer dam walls.  The tailings material is deposited as slurry within the dam to a thickness of 55 to 60% 

solids.  The downstream embankment face, upon completion, will have an overall finished slope of 
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3H:1V. The downstream face will comprise local batter slopes as steep as 2.5H:1V, with a 5 m wide 

erosion control bench at every 10m to 20m  increment in vertical height. To minimize local erosion, 

downstream batter slopes will be covered with a layer of rocky fill. Local vegetation will be encouraged 

to grow on the finished batter slopes, however this will be difficult with the rock fill surface layer that is 

required to prevent wind erosion. 

The dry tailing beaches on the dam surface are most likely to generate dust during strong wind events.. 

The best way to control this is by keeping the tailings beaches moist at all times. However, this will be 

operationally difficult as the tailings deposition regime proposed will have one drying cell and one 

active sell which are rotated for summer and winter.  It will be difficult to maintain moisture ion the 

drying cell in winter periods. Alternative dust control measures will be trialed during operations and 

used if found to be effective and feasible.  These will include: 

Addition of chemical treatments including magnesium chloride or polymer dust binding agents 

to the drying tailings surface areas to form a suitably wind resistant crust during winter periods 

Wind deflection devices such as snow fences may be successful in limiting dust travel off dry 

tailings beaches 

Establish a sprinkler system surrounding the drying cell that can be operated as required to 

prevent wind erosion 

Co-disposal options, including waste rock and fly ash from power plants will be considered and 

trialed during operations to attempt to create a wind resistant surface to the exposed tailings 

surface of the drying cell 

Alternative cell designs will be considered that reduce the length of dry tailings surface area 

exposed to prevailing winds.  These cells may run east-west and be divided by elevated waste 

rock berms that will act as a wind break and settle tailings material that has been eroded 

Further tests and trials of thickened tailings may provide a more wind resistant surface and also 

reduce the overall water demand of the project.  Tailings thickened between 60-70% solids  is 

subject to further feasibility analysis and wind erosion resistance will be a factor for 

consideration. 

 

The final closure of the TSF will include applying a wind resistant cap of waste rock, gravels and soil 

over the surface of the dam as discussed in Part 3 and Chapter 2. ( Mine Closure and Rehabilitation ).  
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4.6 Air Quality Monitoring Program 

 
The monitoring of air quality at Oyu Tolgoi will occur before, during and after mine operations.  The 

monitoring objectives include: 

 

Gather further continuous baseline data of regional dust concentrations associated with 

surrounding land management and transport activities 

 

Provide dust concentration data  from project activities to quantitatively assess the effectiveness 

of dust controls  

 

Provide data to assess compliance with relevant standards environmental and occupational 

health standards within and outside the project boundary as relevant. 

 

Validate that point source emission sources meet design criteria 

 

Provide long term meteorological data to assist with air quality management and improve 

predictive models 

 

A summary of the proposed monitoring program for air quality is included in Table 4.11. 

 

4.6.1 Meteorological Data 

The monitoring of baseline meteorological conditions will continue at Oyu Tolgoi using existing site 

weather stations.  These collect a range of parameters including wind speed and direction on a 

continuous basis and provide an average value for each 30 minute period.  Operational controls to 

manage dust emissions from strong wind events may be triggered by existing wind conditions as 

monitored from the local station.  

 

Calibration of the meteorological equipment should occur annually  

 
4.6.2 Dust Monitoring 

The location of dust monitoring sites to collect TSP, PM 10 and PM 2.5 will be selected prior to 

construction based on the need to obtain representative regional air quality data and dust concentrations 

resulting from project construction based activities. The locations will include one site north of the 

Project Area that will not be influenced by project activities and is generally upwind of the 

development. Other sites will be located within and down wind, to the south, of the Project Area and 

final selection will be dependent upon final project layouts and activities.  The monitoring will occur 
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prior to and during construction activities and each monitoring station will collect data each 6 days.  

The dust monitoring will continue for at least one year of operations following commissioning. A 

review of the dust monitoring program will be undertaken following the completion of the first year of 

operational dust monitoring.  Dust concentrations reported above relevant occupational or 

environmental standards will result in a review of dust management practices.  The results of dust 

monitoring will be reported 

 

Dust samples from high volume sampling will be analyzed for characterization of the dust source and to 

determine concentration of potential contaminants including heavy metals.  Dust analysis will occur 

every three months during construction and for the first year of operation and will be reviewed 

following a review of the data.  It is expected that further analysis will occur at least twice a year or in 

response to specific concerns during the operation of the TSF and waste stockpiles. 

 
Preliminary air quality and meteorological monitoring parameters, schedule and cost are 

outlined in the tables below.  

 

 

4.6.3 Emission Monitoring  

Air emission monitoring will occur from all point source emissions associated with heater boilers and 

power generation on a quarterly basis.  The details of the monitoring program will be further defined 

once the current power supply options for the project are finalized and prior to basic engineering 

commencing.  Emission monitoring will include TSP, SO2, NOx and CO.  
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Table 4.12: Proposed air quality and meteorological monitoring 

Monitoring Parameters Recommended 
Location of 
monitoring 

Period and Frequency of monitoring 

Emissions: 
TSP SO2, NOx, CO 
 
 
 
 
Dust Monitoring 
PM2.5, PM10  
 
 
 
 
 
 
 
 
 
 
 

Point source 
emissions from 
boilers and power 
generation 
 
 
Northern site beyond 
the project boundary 
and southern within 1 
km of the southern 
project boundary. 
 
 
 
Mine site dust 
monitoring sites to be 
selected following 
basic engineering 
 

During commissioning and as 
determined following finalizing of power 
options. 
 
 
 
Each 6 days during baseline period, 
construction of the mine and processing 
facilities.  Continue for at least one year 
of operations. Review after one year of 
operational data. 
 
 
 
Each 6 days during baseline period, 
construction of the mine and processing 
facilities.  Continue for at least one year 
of operations. Review after one year of 
operational data 
 

Meteorology Mine site Continuous 
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APPENDIX 4.1  

Report on Dust measurement in Oyu Tolgoi area. 

 

The dust measurement on Oyu Tolgoi site were done on 16-21 April, 26-31 May and 01-

09 June 2004 according to the contract concluded with Eco Trade Co.,Ltd  The 2 

equipment sets used for first dust measurement were delivered by car and experts arrived 

by airplane on 14 April in Oyu Tolgoi and for last measurement we visited with our car.  

 

We would like to express our great thanks to Dr. John, from IMMI Environment and 

Community Department for equipment transportation and arranging of our experts 

travel to Oyu Tolgoi by airplane, also to Mrs. Oyusuvd and Ms. Altantsetseg for kind 

assistance to supply power generator and arrange car to transport equipment from camp 

to field site and provide pleasant staying in camps.  

 

They participated in measurement procedure and our experts introduced those 

measurements equipment and methodology.   

 

During the fieldwork one of the equipment named High volume air sampler was dropped 

and damaged by strong wind, but planned measurements were successfully completed.  

 

We as dust personals are very happy for that our field trip was coincided with dust storm 

occurring.  

During the 21 days on April, May and June dust was measured by TSP, PM10, and PM2.5 

in selected points for monitoring. Measurement results are given in attachment 1,2.  

 

My short trip on 16-19 April,2004 to Oyu Tolgoi was useful to study field site specifics, 

select monitoring points more representative for local place and mining operation, and 

organize the next measurements on optimal way. 

 

During the field trip we also measured noise level and suspense particle concentration by 

request of Mr. Tumenbayar, Safety Officer in camp. Measurement results are given in 

attachment 3.  
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We implemented the following works requested by Mr. John during the meeting on 16-th 

June, 2004.  

1. The ISC Short Term Area Source Models recalculated the dust distribution using 

newly updated meteorological station data delivered by Mr. John. For that  

purpose increased size of dust distribution area and data volume twice,  reception 

points 4 times.  

The  dust emission rate in Îyu Tolgoi  open pit was changed to 0.008 g/sm2.  

This acceptance was reasoned by that emission rate from new dump is 0.009 g/s m2 

and 0.007 g/s m2 from dumps used on 3 months, while wind speed is 7-9 m/s. 

(Methodology on Calculation of output pollutant from different sources to 

atmosphere, Leningrad, 1986, page 110, in Russian). The first and last initial data 

used for models are presented in the table 1.  

 

Table 1. Area source information for Oyu Tolgoi dust modeling  

Information area source 1st time modeling Last time modeling 

Meteorological data On March 2002 

31 days, 744h 

March-June 2002 

62 days, 1488h 

Dust emission rate (g/s m2) 0.020 0.008 

Release height 1m 1m 

Horizontal dimensions 

X-dimension (m) 

Y-dimension (m) 

 

11500 

9000 

 

17500 

18000 

Source options  32 points 32 points 

Reception options 306 points 1190 points 

 

2. The ISC (Industrial Source Complex) Short Term area source model calculates 

two short-term averages of 1-hour and 24-hour. Model output results are given in 

the Fig. 1,2. Figures shows location of residence Herdsman’s around Oyu Tolgoi, 

dumps and open pits and maximum concentrations measured data dust emissions. 

We would like express our thanks to Mrs. Regzedmaa for coordinates defining on 

these points and conversion into UTM (Universal Transfer Marketer) projection. 

3. ISCS model gives possibility to calculate dust distribution by windows 20x1 km2 

size area  as line sources among road(as line sources) in OyuTolgoi area.  
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4. The dust dry deposition in Oyu Tolgoi can be calculated by one of the version of 

ISC models, there is calculated be dust fallen amount (g/m2) from potential sources 

per season and distances.  The area and open pit source dry deposition calculations 

for the ISC Long Term  Model based on the numerical integration algorithm for 

modeling area sources used by the ISC Short Term Model.  

5. “OS MT” Co., Ltd is discussing about dust fallen amount measurement with 

corresponding experts.  

 

Additional recommendations:  

1. To implement the environmental monitoring (meteorology, air and water 

quality, plant) more continuously as possible  

2. To monitor environment in more integrated and complex way as possible. For 

example needed to monitor plants around dust monitoring points, in further 

these data are needed for impact assessment on plant and soil coverage’s.  

 

 

 

Report submitted by    
 

 Prof. R.Mijiddorj, Director of “OS MT” Co., Ltd 

 

06 Jule, 2004 
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                      Figure 1     1-hr dust concentration distribution (mg/m
3
) calculated  

                                                                   by The Short-Term Area Source Model 
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                                         Figure 2    24-hr dust concentration distribution (mg/m

3
) calculated  

                                                                        by The Short-Term Area Source Model 
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Table 2. Dust survey results   

TSP

Date Filter # sampling site start time stop time PM,mg/m3

4.16 1 west 17.01 23.45 0.185

4.16 2 north 18.40 24.15 0.115

4.17 3 north 15.35 23.45 0.154

4.17 4 west 15.35 23.45 0.039

4.18 5 north 8.50 24.30 0.123

4.18 6 west 17.15 1.00 0.167

4.19 7 east 11.30 23.50 0.129

4.20 8 sorth 9.14 24.10 0.161

4.20 9 east 9.10 24.30 0.149

PM2,5

4.16 15 west 17.00 23.45 0.039

4.17 16 west 15.35 23.45 0.043

4.18 18 north 8.55 24.30 0.017

4.19 3 east 11.30 1.00 0.013

4.20 2 sorth 9.14 24.15 0.024

PM10

4.15 1 camp 11.00 6.40 0.092

4.16 2 west 17.01 23.45 0.026

4.17 3 west 15.35 23.45 0.056

4.18 4 north 8.55 24.30 0.042

4.19 5 east 11.30 1.00         <0,01

4.20 6 sorth 9.14 24.10 0.013

Dust measurement data 16-20 Apr,2004
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Table 3. Dust measurement data for Oyu-Tolgoi  

26 May-09 June, 2004 
 

------------------------------------------------------------------------------------------------------------------
-----------------                       TSP PM10   "PM2,5" 
  
Date Filter # sampling site     start & stop time          mg/Nm3                 Lat   
Long 
------------------------------------------------------------------------------------------------------------------
------------------- 
5.26 2 Northwest NW11.20 0.30 0.162 0.014 0.007 430140 1064902 
5.27 3 NW                7.00 23.30 0.205 0.011 0.011   
5.28 5 NW                7.00 7.00 0.041 0.012 0.007   
5.29 7 NW                7.30 7.30 0.143 0.008 0.010   
    Average   0.138 0.011 0.009   
5.30 10 Northeast NE 10.00 7.30 0.051 0.009 0.011 430209 1065224 
5.31 12 NE                8.50 6.00 0.081 0.016 0.012   
6.01 14 NE                8.15 7.00 0.193 0.030 0.025   
    Average  0.108 0.018 0.016   
6.02 16 Southeast SE 9.50 24.00 0.114 0.007 0.010 425940 1065328 
6.03 18 SE              11.30 8.35 0.059 0.010 0.009   
6.04 19 SE                9.50 24.00 0.071 0.032 0.018   
6.05 22 SE                9.20 8.24 0.047 0.007 0.010   
    Average  0.073 0.014 0.012   
6.06 24 Southwest SW 10.50 8.40 0.054 0.012 0.008 425903
 1065054 
6.07 26 SW                  9.00 7.30 0.063 0.008 0.015   
6.08 28 SW                  8.40 6.50 0.065 0.058 0.027   
6.09 29 SW                  8.10 5.50 0.062 0.056 0.024 
    Average  0.061 0.026 0.017  
  
          
-----------------------------------------------------------------------------------------------------------------
                                         TSP 
    
Date Filter # sampling site start time    stop time      mg/Nm3    Lat     Long 
------------------------------------------------------------------------------------------------------------------
   
5.26 1 Meteostation 9.40          8.30     0.211   430048   1065031
   
5.27 4 Meteostation 8.50          8.50     0.135     
5.28 6 Meteostation 8.50          8.30     0.079     
5.29 8 Meteostation 8.30          9.00                 0.251     
5.30 9 Meteostation 9.10          8.05     0.085     
5.31 11 Meteostation 8.05          8.50       0.147     
6.01 13 Meteostation 8.50          7.35     0.266     
6.02 15 Meteostation 7.50              10.00     0.162 
6.03 17 Meteostation     10.00         9.00     0.055 
6.04 20 Meteostation 9.05             10.15     0.095 
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6.05 21 Meteostation     10.20         8.24     0.051 
6.06 23 Meteostation 8.24         8.15     0.081 
6.07 25 Meteostation 8.15         8.10     0.124 
6.08 27 Meteostation 8.10        7.30       0.108 
6.09 28 Meteostation 8.00        6.30       0.101 
                          Average          0.132 
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APPENDIX 4.2 

 

Preliminary Report of Airborne Dust at Oyu Tolgoi  

 

10-27 June 2003 
 
 
Dust survey of Oyu Tolgoi area had been performed from 10 – 27 June 2003 at 4 designated 
sites. Sampling sites were selected by Ivanhoe personnel.  

 

Sample Locations 
 

Table 1 location of sampling pints 
1 651000 / 4767000 3km north of Oyu Tolgoi Camp 
2 654000 / 4764000 3 km east of Oyu Tolgoi Camp 
3 651000 / 4760000 4 km south of Oyu Tolgoi Camp 
4 648000 / 4764000 4 km west of Oyu Tolgoi Camp 
 

 

Sampling Method 
 

Sampling of total suspended particulate (TSP) and particulate matter smaller than 10 & 2.5 
micron (PM10&PM2.5) was taken in each site during 7 days as stated in the survey program 
and each sampling was carried out continuously for 24 hours. 

 

TSP – high volume sampler  

PM10 – low volume sampler with multiple-plates horizontal elutriator  

PM2.5 – low volume sampler with cyclone 2.5um cutting 
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Chapter 5. Environmental impact assessment on soil and soil surface of OT area 

 

5.1 General description 

Generally the soils of Mongolia change from north to south following longitudinal zones.  These are: 

• Mountain taiga zone with cryomorphic-taiga and derno taiga soils,  

•  Mountain forest steppe-steppe zone with chernozem, dark kastanozem, forest dark colored 

and derno taiga zones, 

• Dry steppe zone with kastanozem soils, 

• Zone brown semi desert soils, 

• Zone grey brown desert soils, 

• Zone extra arid desert “borzon” soils.     

 

The Oyu Tolgoi project area is in the zone of brown semi desert and brown desert soils.  

 

The Gobian soils are characterized by freezing of the upper soils in winter time to a depth of 1 to 

1.5m.   Seasonal soil freezing occurs for  6 to 7 months. Biological activity increases in the soil surface 

layers with summer warming and rainfall.  Arid soils of Mongolia are characterized by the presence of 

sodium carbonate forms of carbonates which are very active due to deflation and erosion processes 

and the absence of soluble salts and gypsum. (D.Dorjgotov.2003).             

 

Semi-desert brown soil and desert grey brown soil formed under very sparse vegetation cover of Gobi 

(coverage 8-10% and 20-25%), on the various fraction of sediments.  

 

Rain water can penetrate to the 20-25 cm deep and moisture can reach down to the waterproof 

carbonate horizon, infiltrating down through the cracks. Such moisture is very important to developing 

plants.      
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5.2 Soil cover of  Oyu Tolgoi  Project Area   

The Oyu Tolgoi Project Area has 7 types of semi-desert plain light-brown soil, 3 types of hill light-

brown soil and 2 types of meadow humus light-brown soil.  

The soils of the Oyu Tolgoi Project Area have been identified in detail at 1:5000 scale and is attached 

to this chapter.  Figure 5.1 provides the soils in the Project Area and the results of analysis of the 

various soil types are included in Tables 5.1- 5.9.  A brief description of each soil type is provided as 

below. 

• Carbonate Light Brown Soil with Clay Loam on Hills 

The soil on hills and hillocks in the Project Area are characteristic of semi desert soils.  The hills and 

hillocks around Oyu Tolgoi are located on average at 1142 to 1194 meters above sea level, or 

approximately 1100 to 1200 meters.  There is insignificant vegetation cover and only dry steppe plants 

grow on the diluvial, carbonated sediments.  

The soil surface is covered with a thin silt layer.  The A horizon extends to 3 cm in depth, is light 

brown to gray in color and has almost no organic content.  It contrasts sharply with the B stratum 

which is very dry and dense and reddish in color.   The main characteristics of this type of soil are 

provided in the following table.  

 

Table 5.1. Main characteristics of carbonate light brown soil with clay loam on hills 

No Thickness of soil Content of clay,  % PH  Content of  
P per  100 g K per 100g 

1 3-5 cm 24 7.9-8.2 1.3 mg 20 mg 
Source: 1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and August 2003 

           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 

 

• Carbonate Light Brown Sandy Loam Soil with Gravels on Hills and Hillocks  

The origin and distribution of this soil type is similar to that described above but the soil has differing 

mechanical characteristics.  The content of clay varies between 10% and 20%; the soil is alkaline; 

leachable phosphorous is 1.2 mg; and exchangeable cation calcium is quite high.  The soil on hills and 

hillocks is generally unsuitable for agricultural use, but may be useful for temporary pasture. The main 

characteristics are: 

Table 5.2. Main characteristics of carbonate light brown sandy loam soil with gravel on hills 

No Thickness of soil Content of 
clay,  % 

PH  Content of  
P per  100 g K per 100g 

1 5-7 cm 10-20 8.2 1.2 mg 17 mg 
Source: 1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and August 2003 

           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 
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• Carbonate Light Brown Clay Soil with Gravel  

This type of soil is usually covered with grassy plants dominated by tumble-weed and bridle, and 

contains diluvial carbonated and weathered stone granules.  The surface of the soil has been covered 

with fine silt to a depth of 0.3 to 0.6 cm.  Under this fine layer there is a bright colored stratum of 

12 cm depth that is dry and dense.  It has a large mass structure.  There are almost no plant roots.  The 

B stratum is very dense and red in color.  Main parameters are provided in following table. 

 

Table 5.3. Main characteristics of carbonate, light brown clay soil with gravel 

No Thickness of soil Content of clay,  
% 

PH  Content of  
P per  100 g K per 100g 

1 12 cm 10-20 8.5-9.2 1.2 mg 21 mg 
Source: 1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and August 2003 

           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 

 

• Semi-desert, carbonate, saline, light brown sandy loam soil with gravel 

The distribution and origin of this soil type is similar to the previous type but the soil has higher stone 

content at surface.  Total alkalinity is equal to 27.2-34.5 mg/100g-eq., and the proportions of calcium 

and magnesium are nearly equal.  The sand content in the soil reaches 13.2%- 19.2 %.  Total nitrogen 

is 0.01% to 0.09%, indicating that the soil has low humus levels. Other characteristics are included in 

the following table.  

 

Table 5.4. Main characteristics of semidesert, carbonate light brown sandy loam soil   

No Thickness of soil Content of 
humus,  % 

PH  Content of  
P per  100 g K per 100g 

1 12 cm 0.58-0.67 8.2-8.4 1.0 mg 17 mg 
Source: 1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and August 2003 

           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 

 

• Semi-desert, saline, light brown soil with Aeolian sand  

The distribution of this soil type is quite different from the previous types.  It occurs in the river 

valleys with more dense vegetation and shrubs.  The surface isn’t covered with fine silt.  It has a 

deeper A horizon of 10 cm consisting of sand.  The clay layers begin under the sandy cover.  The soil 

surface doesn’t react in 10% acid, but the lower clay layers will.  The soil is slightly alkaline.  The 

humus content is lower in upper layers and increases with depth.  
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Table 5.5. Main characteristics of semi-desert, saline, light brown soil with aeolian sand 

No Thickness of soil Content of clay,  
% 

PH  Content of  
P per  100 g K per 100g 

1 10 cm 10-20 8.2 1.2 mg 21 mg 
Source: 1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and August 2003 
           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 

Authentic 

 

• Meadow Steppe Carbonate Saline Light Brown Soil with Stone gravel 

Meadow humus steppe soil is a type of soil that is formed by wind and water action and its distribution 

is based on alluvial and colluvial deposits of temporary rivers.  The dominant vegetation cover 

consists of grasses and bushy shrubs.  The soil surface is covered with alluvial sand with a thickness of 

3 to 8 cm deep and it is also covered with fine silt to 2 to 3 cm. There is an A horizon where 

carbonated salts and red oxidized formations are evident.  The humus layer is in the 10 to 12 cm 

surface.  Humus content is 0.56 to 0.67 % in the upper stratum, nitrogen is 0.08 to 0.16 %, pH is 8.0 to 

8.1 and the total alkalinity in the soil is 15.0 to 36.0 mg eqv., differing in each stratum.  The formation 

of this soil type will be dependent upon rainfall events. 

 

Table 5.6. Main characteristics of meadow steppe light brown soil with gravel 

No Thickness of soil Content of 
humus,  % 

PH  Content of  
P per  100 g K per 100g 

1 10-12 cm 0.56-0.67 8.0-8.1 1.2 mg 21 mg 
Source:1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and august 2003, 
           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 

 

• Meadow Steppe Carbonate Saline Light Brown Soil with Stone Crumbs Under Sand 

Dunes 

This soil type has a deep sandy surface layer, usually over 10 cm deep, and originates from wind 

blown deposits.  The sands are highly mobile and will vary in depth with changing wind directions 

during spring and autumn. This soil type is considered infertile due to the low nutrient content and 

poor structure.  The main characteristics are provided in the following table.  

 

Table 5.7. Main characteristics of meadow steppe, light brown soil under sand dunes 

No Thickness of soil Content of 

humus,  % 

PH  Content of  

P per  100 g K per 100g 

1 8 cm 0.26-0.33 8.0-8.1 0.03-1.08 mg 16.5 mg 

Source:1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and august 2003, 
           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 
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• Playa ( Takyre ) 

The distribution and characteristics of playa soils are unique in the area.  Playa soil occurs in the 

lowlands and at the base of valleys.  The soil surface is affected by floodwater in spring and summer, 

causing the formation of the playa.  The playa doesn’t have soil horizons as such.   

 

The playa was used previously as a natural fertilizer for plant.  However, it is rarely used now due to 

its low nutrient and high contents of salts.  The soil around Oyu Tolgoi contains chloride salts such as:  

NaCl, CaCl2, MgCl2, FeCl3, AlCl3.  

 

Table 5.8. Main characteristics of meadow steppe light brown soil with gravel 

No Thickness of soil Content of 

humus,  % 

PH  Content of  

P per  100 g K per 100g 

1 1.0-30 cm 0.65 8.4-9.2 1.2 mg 21 mg 

Source:1. Field survey results of soil in Oyu Tolgoi Project Area, completed in July and august 2003, 

           2. Laboratory analyze of Oyu Tolgoi soil samples taken during field survey,2003 
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5.3 Main features of soils within Oyu Tolgoi Project Area  

The organic content of soils in the Project Area is less than 1% in most cases, but the pH is weakly 

alkaline.  The total alkalinity varies between layers with the calcium or magnesium cation being 

dominant in most cases. 

The conditions leading to the formation of desert brown-gray soil are different from the formation of 

other types of soil.  Because of the dry climate of the Gobi with infrequent rain, 80% of the soil is 

mineralized.  The soils with high silt content are easily dispersed due to low humus content and 

alkalinity of the soils.  Cations such as carbonate, bicarbonate, calcium and magnesium determine the 

soil alkalinity.  Researchers have suggested that the Gobi soils are formed through the freezing of 

shallow groundwater.  This forces the deposition of carbonate and bicarbonate salts at the surface, 

forming a saline surface silt layer (Dimo et al, 1971).  Higher electro conductivity is a result of the 

abundance of Cu, Au, Al and Fe. 

 

5.3.1 Soil microelements (contaminants) of OT Project Area and their natural rates 

Microelements have an important role for the support, health and reproduction of human, animals and 

plants. Therefore we are trying to determine present natural rates of them within the Oyu Tolgoi 

Project Area.  

 

During the field survey 2003 and 2004 12 samples from different areas and different depth of soil 

within the project area were sampled and analyzed for microelement content (analysis completed in 

the Central Environmental Monitoring Laboratory, MNE) and 20 samples were taken (2004, by 

Oyusuvd.J ) to analyze for Hg and As content.  All the results are represented in the following table. 

 

Table 5.9.1 Microelements (contaminants) of soil, Oyu Tolgoi Project Area,September,2004 

N Location (coordination) Contents of elements in OT soil,ppm 

Easting  Northing Site Hg As Pb Cu Zn Cd Ni Fe 

1 4766974 648042 New camp  <0.005 0.85 0.13 0.31 0.67 <001 0.32 0.33 
2 4763574 650687 Central Oyu <0.005 0.47 1.0 0.38 0.57 <001 0.19 0.43 
3 4767438 652825 Hugo north <0.005 0.50 0.17 0.29 0.71 <001 0.24 0.31 
4 4762307 650497 South Oyu <0.005 0.82 0.16 0.27 0.49 <001 0.18 0.26 
5 -  SW Oyu <0.005 0.64 0.20 0.30 0.59 <001 0.23 0.30 
 Average <0.005 0.65 0.33 0.31 0.60 <001 0.26 0.32 

Standards 

Mongolia         
USA or ANZEC          
Average in Mongolia   0.20 0.16 0.42  0.27 25.2 
Average in world   0.25 26.0 78.0  20.0 38.0 
Source:1.Analysis results of soil samples taken during field survey,July, August 2003, OT Project Area 
2. Analysis results of soil samples taken September,2004, and November,2005 within OT Project area  
3. O.Batkhishig.,  Microelement distribution in soil  through the Tuul River, UB., 1999 
4. O.Battulga., Microelement distribution in soil og Dornogobi area, Mongolia, UB.,2001 
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Also, in November 2005 soils from the monitoring sites were sampled and analyzed in the SGS 

laboratory in Australia. Original results of the analysis is provided in the following table.     

 

Table 5.9.2 Microelements (contaminants) of soil, Oyu Tolgoi Project Area, November,2005  

Elements Unit 

Monitoring 

plot # 1 

Monitoring 

plot # 2 

Monitoring 

plot # 3 

Monitoring 

plot # 4 

Monitoring 

plot # 5 

Arsenic, As mg/kg 8,5 4,7 5 8,2 6,4 

Cadmium, Cd mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium, Cr mg/kg 21 16 17 24 24 

Copper, Cu mg/kg 29 20 23 42 28 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg 5 8 5 6 5 

Nickel, Ni mg/kg 13 12 12 15 15 

Iron, Fe mg/kg 23 000 18 000 17 000 27 000 21 000 
Source: SGS laboratory analyze results on soil samples of Oyu Tolgoi, December,2005 

Some microelements contained in soil, for example, Hg and As, are very toxic and have negative 

impacts on the technological process. Considering the natural occurrence of As within the Oyu Tolgoi 

project area management and mitigation measures are required. Soil samples were taken from 5-15 cm 

depth of soil cover and analyzed in SGS Laboratory in Mongolia and results are provided in the 

following table.   

Table 5.10.  Contents of Hg and As elements in the soil of OT Project area 

Site number  
Coordination UTM Results, ppm 

Northing Easting Elevation, m  Hg  As 

SS-01 4768008 654019 1167 0,009 9,4 

SS-02 4767628 653669 1161 0,006 10,5 

SS-03 4767260 653324 1166 0,01 9,1 

SS-04 4766893 652991 1165 0,012 9,9 

SS-05 4766539 652635 1165 0,009 8,6 

SS-06 4767037 655013 1164 0,013 8,9 

SS-07 4767320 654585 1164 0,013 10,2 

SS-08 4767582 654172 1164 0,014 9,2 

SS-09 4767882 653737 1168 0,013 9,6 

SS-10 4768178 653389 1169 0,011 9,5 

SS-11 4758930 655991 1140 0,01 9 

SS-12 4758876 656496 1141 0,016 10,4 

SS-13 4758806 656941 1137 0,012 8,5 

SS-14 4758636 657429 1136 0,013 13,8 

SS-15 4758530 657929 1132 0,011 9,1 

SS-16 4760680 656655   0,016 10,4 

SS-17 4761270 657405   0,01 9,4 

SS-18 4761656 658709   0,017 11 

SS-19 4762192 658030   0,009 8,5 

SS-20 4762250 658120   0,01 9,5 

DUP-1 / SS-01       0,009 9,8 

DUP-13 / SS-13       0,013 8,5 

Detection limit       0,005 0,5 

Source: 1. SGS Mongolia Laboratory analyze results of soil samples taken September, 2004 , OT Project area  
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These results show that the Oyu Tolgoi area has soils with a natural background enrichment of As. 

 

Conversely, some elements’ content in soil is dependent upon their depth and as such it will be 

essential to establish past geological activity impacts on the soil.  As an example, the following table 

details the results of two sampling locations, one of which was located in natural conditions (proposed 

new camp site) and the other one near the Central Oyu which had been exposed to geological 

exploration drilling during the last 5 years.  Analysis was completed by Central Environmental 

Monitoring Laboratory (CLEM),Mongolia.    

 

Table 5.11. Microelements contents in the various depth of soil  

No 
Location  

(coordination) 

Sampling 

depth  

Contents of elements (mg/kg) 

Pb Cu  Zn  Cd  Ni  Fe  

1 
 

 
N 648042 
E 4766974 
 
New camp site 

0-18 cm 13.0 31.0 67.0 <1 32.0 33.4 
20-30 cm 14.0 34.0 76.0 <1 15.0 42.7 
45-65 cm 14.0 47.0 74.0 <1 19.0 39.7 

150-160 cm 13.0 136.0 79.0 <1 11.0 51.8 

2 
N 650497 
E 4763574 
Central Oyu area 

0-10 cm 101.0 379.0 57.0 <1 19.0 43.8 
20-30 cm 158.0 574.0 44.0 <1 12.0 55.5 
30-40 cm 180.0 628.0 37.0 <1 9.0 53.1 
50-60 cm 276.0 676.0 26.0 <1 4.0 65.9 
70-80 cm 132.0 376.0 16.0 <1 5.0 47.3 

 
Average in soil, Dalanzadgad 

Ulaanbaatar 
3.3 
4.3 

6.3 
4.6 

- 
46.0 

- 
- 

5.4 
2.6 

- 
23940 

Source: 1. Analysis results of soil samples taken during field survey, July, August 2003, OT Project Area 
 2. Nature and Environment, Mongolia. ,MNE , Ulaanbaatar,1996. Page 22 
 3. O.Batkhishig., Microelement distribution in soil through the Tuul River, UB., 1999 

 

Results shows that the Oyu Tolgoi area’s natural rate of heavy metals are higher than other areas of the 

Gobi (Dalanzadgad), for example, Cu, Pb, and Zn content exceeds 80-100 times. This may be 

connected to the natural concentration of metal deposits such as Cu and Au and others and, on the 

other hand, increased content of some metals especially, Lead (Pb) may be associated with previous 

years intensive geological exploration: drilling, excavation and usage of petroleum products.  

 

Additionally, we are considering the effect of each microelement in the soil of the OT area as follows:      

• Cu (copper) – in the top soil of Central Oyu and near the other copper deposits the content of 

copper is 10-25 times more than tolerance (see Table 1).  Near the accommodation area the 

content of copper is 31.0-48.0 mg/kg in the 16-38 cm depth and 136.0 mg/kg in the 100cm 

depth. Results show the increasing content of copper to the depth (Table 1, Profile 1). Copper 

is one of the important elements for animal, human and vegetation health. A copper deficit 
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will result in an anemic disease for people and yellowing, seedless fall of fruit for plants. If 

copper levels are more than tolerance this could result in pancreatic and bronchial asthma. 

• Ni (nickel) – the Nickel content in the soil of Oyu Tolgoi is normal. Therefore, no impact to 

the environment and/or human health. Generally, source of nickel is magmatic rock and this 

element is stable in the Gobian alkaline (pH 8-9) soil.    

• Zn (zinc) – the content of Zinc in the soil of Oyu Tolgoi is normal, and as such, there are no 

impacts to the environment and/or human health.  

• Pb (lead) – lead content of the Oyu Tolgoi top soil is very high, about 10-25 times more than 

at the 30-60 cm depth. But in surface of ground not high.  This may be the result of the 

previous 4-5 years of exploration in that area, especially after the use of oil products. For 

example, after using 1L benzene (A-93-98) this will have result in 0.4g lead to the 

environment, from there 75% will appear in the air and the remainder will pollute plants and 

soil. Lead is one of the most poisonous elements for animal and human health.  

• Cd (Cadmium) – the content of Cadmium in the soil of Oyu Tolgoi is normal and is therefore 

no impact to the environment and/or human health. 
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Table 5.12   Baseline data of soil cover of Oyu Tolgoi Project Area 

No Main parameters 
Unit 

Volume 

in project 

OT area 

Extremes of 

volume  Notes 

max min 

1 
Soil type existed in the Project 
Area 

number 8 15 1 

Max 15 and more 
type exists in the 
border area of 
steppe and desert 
zones,  
Min- only 1 type 
of soil in the big 
valley of Gobi as 
GG  

2 Thickness of soil cm 6.1 30 <1.0 

Max in the some 
meadow area, Min 
in the eroded and 
degraded areas 

3 Existing condition  Eroded 
Natural 
rate 

degra
ded 

Drilling, 
excavation, road 
network and 
accommodation 
sites are eroded 

4 Humus content (upper layer) percent 0.65 0.74 0.56  
5 Humus content  percent 0.51 0.85 0.17  
6 Thickness of Humus layer cm 6.1 12 10  
7 Humus of total mass of soil   mg/kg 0.29 0.33 0.26  
8 pH of soil   8.5 9.2 7.7  
9 Natural moisture of soil percent      

10 Unit weight of soil  gram/cm 1.4 1.3 1.8  
11 Porosity of soil mg/kg 18 15 21  
12 Content of Fe  mg/kg     
13 Content of  phosphorus   mg/kg 0.6 0.96 0.25  
14 Content of  calcium   mg/kg 26.9 43.4 10.4  
15 Content of potassium  mg/kg     
16 Content of nitrogen   mg/kg     
17 Exchangeable (multiple ) nitrogen mg/kg 0.12 0.20 0.06  

18 
Exchangeable (multiple ) 
phosphorus  

mg/kg 
0.7 1.3 0.03  

19 
Exchangeable (multiple ) 
potassium    

mg/kg 
12.5 21.6 3.4  

Source: 1. Environmental Baseline Study Report for OT Project proposed Area, UB,2002, 
             2. Soil field survey report for OT Project area, Eco-Trade, 2003 
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5.4 Present status of soil erosion and contamination within the OT Project Area 

 

The arid soils of the Gobi are vulnerable to wind erosion following disturbance from grazing and 

vehicle traffic.  The loss of soil from erosion processes results in lost diversity of vegetation, altered 

ecological structures and reduced pastoral productivity.  

 

The soils of the Oyu Tolgoi Project Area have been impacted by the regional desertification processes 

and the influence of vehicle traffic and ground disturbance.  The traffic movement and the 

indiscriminate creation of new tracks in the mining exploration area has resulted in a significant area 

of soil disturbance that is lifted by the prevailing winds in Spring through to Autumn.  Many of the 

tracks are parallel to each other and there may be up to 13 separate vehicle tracks connecting a drill 

site with the camp. 

 

The fine silt layer that forms on the surface of the light brown semi desert soils of the Project Area 

provides a crust that protects against wind erosion.  The surface crust maintains the limited organic 

material in the surface layers.  Disturbance of the surface soil crust results in exposure of sub-soils 

during wind erosion, reduced organic and nutrient content and loss of soil structure.  The reproductive 

capacity of arid vegetation is also lost during wind erosion as seeds and root material are exposed. 

 

The riverbeds that flow through the Project Area (Umdai, Budaa, Maanit) have eroded the shallow 

sandy soils of the desert plain. The light brown desert soils are prone to water erosion following short 

term rain events.  Water erosion is accelerated in areas with existing soil disturbance or reduced 

vegetation cover. 

 

The survey within the OT Project Area found no evidence of serious soil contamination resulting from 

previous exploration activities.  Drill pads and sumps have been sufficiently restored, and waste oils 

removed from the site.  
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5.5 Impacts on the soil 

 

Positive impact is: 

1. All data collected during the monitoring process will be useful data for scientific research of 

Gobi soil and supportive for a better understanding of specific characteristics of this soil type 

in  naturally harsh conditions.  

 

Negative impacts are: 

1. Soil disturbance - approximately 8,500 Ha 

During project activity within the OT Project Area, open pits will disturb 100.5 ha, waste rock and 

stockpiles will impact 1382.7 ha; the process plant will disturb 2.04 ha; the tailings dam and other 

water ponds will disturb 1226.8 ha, and; the accommodation area 53.4 ha and internal road and 

pipelines will disturb 85.4 ha of the soil surface (see figure 5.2 and 5.3 ). Soil disturbance and erosion 

relating to the OT project activity is represented in the following table.   

 

Table 5.13 Area of soil disturbance from project development 

ID Project constructions Impact type Affect area, ha 

1 Waste rock dumps Suppression 1364,359 

2 Tailings storage facility Remove 1226,282 

3 Hugo area Remove and degradation  690,876 

4 Open pit Remove 255,054 

5 OT village Remove 82,590 

6 Backfill stockpile Suppression 7.191 

7 Spoil stockpile Suppression 4.065 

9 Clay stockpile Suppression 2.582 

10 truck shop Remove and degradation 28.611 

11 coal &ash storage area Suppression 3.974 

12 central boiler facility Remove 0.609 

13 core storage facility Remove 31.094 

14 landfill Remove and degradation 9.860 

15 top soil stockpile Suppression 0.536 

16 storm water collection pond Remove 0.606 

17 raw water pond Remove 12.002 

18 tailings pump house Remove 0.350 

19 future operation warehouse Remove 3.930 

20 warehouse Remove 4.087 

21 laydown yard Remove 3.882 

22 bonded customs yard Remove 5.686 

23 temporary office Remove and degradation 1.556 

24 mine magazine Remove 6.884 

25 fueling station Remove 0.15 

26 gate house Remove 1.397 

27 proposed rail yard Remove 9.847 
   Source: AMEC IDP of OT Project, and Soil map completed by T.Munkhbat and P.Janchivdorj,2006   
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Table 5.14 Soil type disturbance during the project activity by impact type 

Impact type and soil type of OT Project Area square,by meter by hectare 

Soil erosion area 

Takyre 5519.414 0.552 

Carbonate, light brown, soil with clay loam which. spread in hills 1567467.555 156.747 

Carbonate, light brown clay soil with gravely and poor developed 4450318.023 445.032 
Carbonate, sandy loam, soil with gravely and light brown coloured spread in 
hills 807593.703 80.759 

Semidesert, saline light brown soil with sand blanket 13480378.285 1348.038 
Semidesert, carbonate, saline, light brown, clay loam soil with gravel and 
rock crumbs 3109102.385 310.910 

Semidesert, carbonate, salinet, clay loam soil with gravely. 3054616.885 305.462 
Sermidesert, carbonate, saline, light brown, sandly loam soil with small stone 
crumbs. 6057839.247 

 
605.784 

Sermidesert, carbonate, saline, light brown, clay loam soil 14813098.076 1481.310 

Meadew steppe, carbonate, saline, light brown soil with stone crumbs. 2521908.944 252.191 
Meadew steppe, carbonate, saline, light brown, soil with stone crumbs and 
under sand sune. 6422349.700 642.235 

Disturbed soils with geological exploration activities 903265.876 90.327 

Total  5719.344 

Soil suppresion area 

Takyre 151194.606 15.119 

Carbonate, light brown, soil with clay loam which. spread in hills 408398.184 40.840 

Carbonate, light brown clay soil with gravely and poor developed 74486.588 7.449 

Sermidesert, carbonate, saline, light brown, clay loam soil 307440.488 30.744 
Carbonate, sandy loam, soil with gravely and light brown coloured spread in 
hills 772605.756 77.261 

Semidesert, saline light brown soil with sand blanket 6519544.825 651.954 
Semidesert, carbonate, saline, light brown, clay loam soil with gravel and 
rock crumbs 1761769.700 176.177 

Semidesert, carbonate, salinet, clay loam soil with gravely. 935772.106 93.577 
Meadew steppe, carbonate, saline, light brown, soil with stone crumbs and 
under sand sune. 2091250.530 209.215 

Disturbed soils with geological exploration activities 848884.007 84.888 
Semidesert, carbonate, saline, light brown, sandly loam soil with small stone 
crumbs 1387224,0 1387,224 

Total 151194.606 1511.9 

Remove area 

Disturbed soils with geological exploration activities 1207190.861 120.719 

Carbonate, light brown clay soil with gravely and poor developed 75849.500 7.585 

Carbonate, sandy loam, soil with gravely and light brown coloured spread in hills 644723.899 64.473 

Semidesert, carbonate, saline, light brown, clay loam soil with gravel and rock crumbs 17414.529 1.741 

Sermidesert, carbonate, saline, light brown, clay loam soil 377006.294 37.701 

Carbonate, light brown, soil with clay loam which. spread in hills 660923.630 66.093 

Semidesert, saline light brown soil with sand blanket 9125878.302 912.588 

Semidesert, carbonate, salinet, clay loam soil with gravely. 240192.416 24.019 

Sermidesert, carbonate, saline, light brown, sandly loam soil with small stone crumbs. 718136.006 71.814 

Meadew steppe, carbonate, saline, light brown soil with stone crumbs. 12857.146 1.286 
Meadew steppe, carbonate, saline, light brown, soil with stone crumbs and under sand 
dune. 2711315.732 271.132 

Takyre 243551.367 243.55 

Total 1207190.861 120.719 
Source: AMEC IDP of OT Project, and soil map completed by T.Munkhbat and Ya.Jambaljav., Ecotrade, 2006   
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2. Increasing soil erosion and degradation in the OT surrounding area 

In recent years, the road network and infrastructure of the surrounding area of Oyu Tolgoi has 

increased rapidly in conjunction with the development of the Oyu Tolgoi Project.   

 

Project planning has investigated several transport and power supply options, and preferred routes 

have been identified within the Oyu Tolgoi to Gashuun Sukhait infrastructure corridor. All the 

environmental impacts and mitigation measures and relating Environmental Protection Plan and 

Environmental Monitoring Plan  have been prepared and approved by Ministry for Nature and 

Environment in the 2004 Transport and infrastructure Corridor ( EIA Volume I).  

 

3. Dust emission  

There are potential impacts on surrounding soil surfaces from the deposition of wind blown dust. At 

present, the surrounding area of Oyu Tolgoi (especially east, south and north-east sites within 1.0-3.5 

km from the OT camp) are covered with erosion susceptible fine grained deposits and dusts due to 

increasing exploration activity in the Oyu Tolgoi area.  

 

The potential dust sources from the construction and operation of the proposed OT Mine include: 

• Land clearing during process plant and other service construction 

• Traffic on unsealed internal roads 

• Spillage from haulage trucks 

• Open pit and underground mine excavations and WRD, TSF, stockpiles of grade ores 

 

The objective of dust management and control strategies are focused on protecting human health.  The 

Mongolian National Dust Standards (MNS 4585:98) is based on health standards for the respirable 

component of dust emissions (PM10 and PM 2.5).  Dust can also have adverse impacts on surrounding 

area vegetation that is subject to long term covering of dust.   

 

4. Decrease in natural moisture rate of soil within dewatering area  

A potential impact from the draw down of groundwater (from mine dewatering) in the Project area is a 

decrease in the natural moisture balance of the soil surface, resulting in increased erosion during wind 

events.  
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Negative impacts on soil cover are: 

 

• Potential reduction in soil moisture due to long term dewatering of mines 

• Increased soil erosion and dust levels should reduced soil moisture occur 

 

From the survey of soils in the Oyu Tolgoi Project Area, there are areas which exist under 

comparatively low soil moisture conditions. The result of the examination of soil samples is that 

natural soil moisture is determined as 6 to 10%. Additionally, geotechnical surveys show that natural 

soil moisture within the Oyu Tolgoi Project Area is 8-12.5 % in the 1 to 2 m surface (Knight Piesold, 

2004).  These measurements indicate existing soils are very dry, as is expected of desert and semi 

desert soil profiles. 

 

In the event that groundwater drawdown during the dewatering of the open pits and underground 

mines result in impacts to underground water, the potential for reduced soil moisture may lead to 

increased soil erosion and dust events.  However, as discussed in previous water EIA documents soil 

moisture in the majority of the Oyu Tolgoi is replenished from rainfall and runoff rather than 

groundwater.    

 

5. Acid Rock Drainage (ARD) 

Soil contamination due to ARD and other toxic chemicals used in the process plant may occur as a 

consequence of the waste rock dumps. 

 

6. Tailing Pond Deposits 

Tailing pond deposits are a potential source of pollution of soil in the surrounding area as a result of 

wind blown dust pollution.  
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5.6 Impact assessment 

 
Table 5.15 Qualitative assessment of impacts to the soil   

 

N  

IMPACTS 

Qualitative assessment of consequence 
Insignificant 

I 

Minor 

II 

Moderate 

III 

Major 

IV 

Catastrophic 

V 

POSITIVE IMPACT 
1 All data collected during the monitoring process 

will be important for scientific research of Gobi 
soil  

  X   

NEGATIVE IMPACTS 
2 243.55ha of soil cover will be removed during 

project activities within  the license area 
   X  

3 1387.0 ha of soil will be suppressed under 
WRD, TFS and other stockpiles 

  X   

4 5719.0 ha of soil will erode relating transport, 
construction and other activity 

  X   

5 Increased soil erosion and degradation in the OT 
surrounding area due to increased vehicle 
movements and human activity   

  X   

6 Dust emissions from erodible sandy soils from 
the mine excavation, blasting, internal road and 
construction    

  X   

7 Decreased soil moisture rate within mine 
dewatering drawdown area 

  X   

8 Risk of pollution from ARD leachate and other  
chemicals used in the process plant 

 X    

9 TSF deposits may pollute soils from wind events    X   

Case conclusion: 62.5% of all impacts are considered moderate. Based 
on this, the OT Mining Project�s impact on soil 
cover is moderate.  All the impacts will change the 
existing soil condition the within project area and 
the large mining constructions such as the open pits, 
waste rock and TSF will irreversibly change the soil 
condition. Need to rehabilitate after mine closure   
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5.7 Mitigation measures  

 

The majority the Oyu Tolgoi Project Area is semi desert, light brown soil which is of poor quality with 

a humus content of 0.22-0.77% (in top layer); total nitrogen of 0.11%; and pH of 8 being alkaline in 

character.  Furthermore, the semi desert light brown soils are vulnerable to wind erosion requiring 

measures to minimize dust emissions during Project implementation.   

 

There is a need to consider the excavation of top soil before surface and underground mining and other 

activities of the project.  Specific requirements are provided for excavation and conservation of soil 

before and during mining activity and also for rehabilitation after completion of the mining project. 

Therefore, we recommend the following: 

 

1. Excavation and conservation of top soil  

Generally, sandy soils are distributed in the small hills, dry river basin and near the Nitraria Bushes.  

Saline soils (with thickness 15-20 cm), distributed in front of Central Oyu, can be excavated directly.  

There is a need to conserve it in a special stockpile, 15-20m with a slope of less than 150  

 

Sandy loam soil will be excavated with a depth of 15-20 cm, or; within the depth of the main root 

layer and have a special dump in place which should not interrupt future mining activity. If soil is 

excavated at a depth other than mentioned above, then the top soil will be mixed with other 

insignificant layers and will loose humus contents (24-37%), total nitrogen (31-40 %) and  

microbiologic activity (1.4-1.9 times).  Ideally these soil dumps  should be stored for less than 2 years.  

 

2. Soil application of restored surfaces 

Top soil will need to be re-applied on all areas where revegetation is required. The re-application of 

top soil will need to consider exposure to wind and water erosion.  Additionally, fertilizer will be 

required where soil fertility is low. The volume of top soil applied should not exceed 40 ton/ha.  

 

Soil fertility can be increased by revegetation with nitrogen fixing plants including Sulp. asiaticum, 

subsp.macroperma, Tripolium incarnatum and Melilotus albus. 
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3. Dust mitigation measures 

The following measures will be implemented to minimize the emission of dust from construction 

mills, the process plant, mining and other service construction: 

• The use of water trucks during construction to suppress dust from earthmoving equipment and 

vehicles.   

• Limit vehicle speed on unsealed roads. 

• Progressively seal the main internal road during operation of the Oyu Tolgoi Project. 

• Limit land disturbance from mining and process plant construction. 

• Limit spillage of concentrates and chemicals used on the mine and and in the process plant. 

 

4. Mitigation measures – mine dewatering impacts 

The following mitigation measures should be implemented: 

• Manage dewatering to minimize impacts on shallow aquifers in the mining areas as possible. 

• Undertake periodic monitoring of dust concentrations in the Oyu Tolgoi and wider area to 

determine trends in regional dust levels throughout the life of the project. 

• Develop monitoring programs that provide suitable information regarding the relationship 

between shallow groundwater, soil moisture and vegetation in the OT and surrounding areas.  

This information will be used to ensure protection of Gobi vulnerable soils from the activities 

associated with the Oyu Tolgoi Project.   

 



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 5. Page 20 

5.8 Monitoring parameters and limitations 

 

Proposed Monitoring Sites for Soil 

The baseline survey identified recommended soil monitoring locations to provide a reference for long 

term measurement of potential contaminants.  The development of the project may result in wind 

blown contamination of soil from waste, ore and tailings or from run off of rainfall from waste areas.  

The monitoring of soils for potential pollutants (e.g. Pb, Cd, As and Cu) is recommended on an annual 

basis. 

 

The monitoring parameters of soil will not be exceed the soil quality standard limitations of Mongolia 

as shown in Table 5.5 

 

Table 5.16 Monitoring parameters and frequency of monitoring on soil 

 

No 

Monitoring parameters Location of 

monitoring  

Frequency of 

monitoring 

Standards and methods 

5 For the soil condition and 
erosion: 
To make record of 
observation on the 
monitoring plots during 
the OT project 
implementing period.  

1. N 648165 
     E 4767018 
1161m ASL (20 
cm*); 
2. N 654026 
    E 4768014 1161 
m ASL  (30cm*); 
3. N 653612 
    E 4767380 
1158m ASL 
(25cm*); 
4. N 655629 
   E 4759845 1147 
ASL (25 cm*); 
5.N 647516 
E 4759617 1167 
ASL, (20 cm*); 
 

Quarterly during the 
Project 
Implementation and 
after mine closure 

 

Note: 20 cm* - present height of monitoring stake from the top surface of soil   
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Table 5.17 Mongolian National Standard for heavy metal content limitations  

in Soil  (mg/kg)   

No Elements Content (mg/kg) 

1 Lead  50 

2 Zinc    40 

3 Copper   18 

4 Cadmium   20 

5 Nickel  20 

6 Cobalt   3 

7 Arsenic 0.5 

 

As noted above, it is proposed to establish a soil monitoring program at Oyu Tolgoi to provide a 

reference to gauge potential future impacts from mining and mineral processing and also to obtain 

information about the natural dynamics of soil in the area.  The establishment of control points away 

from areas potentially impacted by mining activity will allow comparisons to be made on long term 

performance of rehabilitation.  Monitoring sites will be measured for thickness of top soil, humus, 

color, preliminary particle size, natural erosion status and contents of sand, degradation of soil, and 

soil condition and will be photographed on a 6 monthly basis, in winter and summer.   
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Figure 5.1 Soil map of OT Project Area 
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Figure 5.2 Soil disturbance map of OT Area 
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Figure 5.3 Soil monitoring and sampling map 
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6.  FLORA  

 

6.1 General description 

The flora of the Oyu Tolgoi Project Area has been classified as representative of the eastern region of 

the Gobi Central Zone within the Central Asian Greater Zone (Dayshnaym, 1985).  The Mongolian 

bio-geographic classification includes Oyu Tolgoi within the Galbyn Gobi sub-region of the Eastern 

Gobi Desert Steppe (Academy of Science Mongolia, 1990).  The region is bordered by to the east and 

north by the moist grasslands of Mongolia and Manchuria, and to the west and south by the semi-

deserts of the Alashan Plateau.  

 

Vegetation tends to be homogenous across the Eastern Gobi Desert Steppe and distinct from the 

vegetation of grasslands to the east and deserts to the west. It consists of drought tolerant shrubs and 

thinly distributed low grasses. Dominant shrubs include two Caragana species (C. bungei and C. 

leucocephala). Other shrubs include gray sparrow’s saltwort (Salsola passerina), gray sagebrush 

(Artemisia xerophytics), Potaninia mongolica, and Nitraria sibirica. Low grasses include needle grass 

(Stipa gobica and S. glareosa) and bridlegrass (Cleistogenes soongorica). 

 

Flora surveys of the Oyu Tolgoi license area and immediate surrounds were undertaken from 2003 to 

2005 by Eco Trade Co Ltd and the Mongolian Academy of Science, Institute of Botany.  The surveys 

concentrated on a 100 km2 area that includes the mine license and the immediate surroundings that 

may be directly or indirectly impacted from project activities.  A vegetation map of the area has been 

produced identifying the main vegetation types (Figure 6.1).  Vegetation mapping was completed 

using field surveys of sample sites, line surveys and interpretation of high definition satellite imagery. 

The detailed results of vegetation surveys are provided in Data Appendix 1. 

It is noted that the Oyu Tolgoi mine licence area has been subjected to substantial mineral exploration, 

including surface sampling, drilling, and associated construction of roads and camps, prior to the 

completion of vegetation surveys.  Localized disturbance of vegetation has occurred where mineral 

exploration activity is concentrated and as such, the establishment of a representative baseline of 

vegetation condition is limited. 

Vegetation within the Project Area generally consists of sparse, less than 5% surface cover, drought 

tolerant perennial shrubs, less than 0.5m in height. Annual grasses and herbaceous species emerge 

following seasonal rainfall providing pasture for domestic livestock and wildlife. The area is devoid of 

trees except for the occasional Siberian Elm, Ulmis pumilla, that occur along the main seasonal 

drainage systems, the Umdai River. 
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The flora surveys found  127 species of plants from 29 families and 74 genera. The basic 

characteristics of vegetation cover of the area were identified and classified into family, genera and 

botanical characteristics These results will be useful for the development of criteria for restoration of 

vegetation cover after mining.     

 

There are four distinct vegetation types that occur within the Oyu Tolgoi Project Area as shown in 

attached map 6-1  and Table 6.1. These have been identified as terrace, hills, dry river bed and spring 

communities.  

 

The terrace vegetation community covers 80% of Project Area, including desert plants: Salsola 

passerina+Reamauria songarica, Anabasis brevifolia+Sympegma regelii, Sympegma  regelii+Salsola 

passerina. There is one small area with representation of  semi-steppe community element involved 

Stipa glareosa+Allium polyrrhizum species. This area has a relatively diverse species composition in 

comparison with other desert areas of the Altai Gobi and Zuungar Gobi.  

 

The hills vegetation community is composed of Anabasis brevifolia+Sympegma regelii+Oxytropis 

grubovii, Salsola passerina+Reamauria songarica+Sympegma regelii (+Potaninia  mongolica) 

species and located on the rocky elevated areas of  Oyu Tolgoi, Central Oyu and Bor Ovoo.   

 

Vegetation of the dry river bed (runoff ravine) community is composed of Salsola 

passerina+Anabasis brevifolra+Reamauria soongarica+Nitraria sibirica species and located along 

the surface drainiage of the Umdai River and its tributaries.  The vegetation at the Bor Ovoo Spring 

includes communities such as Carex duriscula+Puccinella teniufolia+Glaux maritima adjacent to the  

surface spring area. Iris lactaea+Phragmites communis+Achnatherum splendens are located in the 

areas pf shallow groundwater. Kalidium gracile+Achnatherum splendens+Nitraria sibirica were 

found growing in the drier portion of the river beds while Kalidium gracile+Salsola 

passerina+Reamauria songarica, and Carex duriscula were growing on the takyre.  

 

Of these vegetation communities, the terrace vegetation community was distributed throughout the 

Project Area, covering 80% of total ground surface, 5% of  project area is covered by the hills 

community while only 1% of the project area is represented by the river bed and spring communities. 

The main parameters of these communities is provided in the data Appendix 1 to this chapter.  
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Table 6.1 Vegetation Communities of the Oyu Tolgoi Project Area 

Community name 
Cover

, %  

Average 

hieght 

(cm) 

species 
(per site) 

Dominant species 

( in sites - 0.06 ha 

or 25mX25m) 

plants 

per sites 

 

Field survey location 

and monitoring site 

Terrace vegetation community area 

Salsola passerine +        
Reamuria soongarica +    Allium 

polyrrhizum                       (desert 
community) 

18-23 10-14 9-28 

-Anabasis 

brevifolra  

-Salsola passerina  

-Sympegma regelii  

-Reamuria 

soongarica  

-20 
 
-441 
-15 
-65 
 

Veg’ monitoring  
Site# 4:   4768000 / 
654000 
-Site # 15: 4759818/ 
655651 
- Site # 17 located in the 
east line of waste dump  

Anabasis brefifolra + Sympegma 

regelii +          Allium 

polyrrhizum                       (desert 
community) 

15-27 8-12 23-27 

-Sympegma regelii  

-Nitraria 

sphaerocarpa  

-Potaninia 

mongolica  

-Reamuria 

soongarica  

-Anabasis 

brevifolra  

-Allium 

polyrrhizum  

-Stipa glorecesa  

-5 
-1 
 
-1 
 
-35 
 
-237 
 
-75 
 
-14 

Veg’ monitoring  
Site # 2:  4765500 / 
654000 
- adjacent to box cut 
waste:     4759940 / 
653100 

Sympegma regelii +         Salsola 

passerine +        Potaninia 

mongolica 
(desert community) 

25-30 15-18 22-28 

 
-Sympegma regelii  

-Anabasis 

brevifolra  

-Salsola passerina  

-Ajania 

achilloides  

-Potanina 

mongolica  

 
-137 
-179 
-49 
 
-136 
 
-37 
 

- In the north side of far 
north Oyu: 
   4765477 / 653318 

Stipa gloreosa +          Ananbasis 

breifolra +       Allium 

polyrrhizum               (low steppe 
element) 

35-40 10-13 20-29 

-Anabasis 

brevifolra  

-Stipa glareosa  

-Ajania 

achilloides  

-Potaninia 

mongolica  

-Allium 

polyrrhizum  

-32 
 
-20 
-128 
 
-15 
 
-33 

Veg’ monitoring site:   
Site # .3: 4765000 / 
648000 
Site # .5: 4766000 / 
649000 West side of 
Umdai R 

Anabasis brevifolra +      Salsola 

passerine +     Sympegma regelii 
(desert community) 

15-20 15-20 8-12 Not surveyed 
 Veg’ monitoring Site:   

-Site # 15: 4759818 / 
655651 

Spring vegetation community area 
Carex duriscula +        
Puecinelia teninfolra +      Glaux 

maritime 
(meadow element) 

99 5-10 15 Not surveyed 

 
- Near Bor Ovoo spring:   
4761727 / 650569 

Iris lactaea +              Phragmites 

communis + Achnathreum 

splendens 

(shallow water near to the 
surface) 

45 15-20 13 
-Iris lacteae  

-Achnatherum 

splendens  

-368 
-196 

- immediately east  of 
Central Oyu:  

Kalidium gracila + Achnatherum 

splendins + Nitraria sibirica 
(Salt shallow g/water) 
 

35-40 25-30 15 

-Nitraria sibirica  

-Kalidium gracile  

-Achnatherum 

splendens  

-18 
-340 
-175 
 

- 200 m to the east form 
Bor Ovoo Spring:  

Kalidium gracile  +           
Salsola passerina +       
Reamuria soongarica 
 
(semidesert) 

15-20 25 17 

-Kalidium gracile  

-Salsola passerina  

-Reamuria 

soongarica  

-Sympegma regelii  

-631 
-125 
-78 
 
-25 

- South side of Central 
Oyu:  

Carex durrscula 

(takyre) 
40 15-20 12 Not surveyed 

 Veg’ monitoring site:   
- Site # .8: 476000 / 
653000 

Dry river bed (dry ravine) vegetation community area 
Salsola passerina +       Anabasis 35-40 10-15 17-25 Nitraria sibirica  21 East valley of Central 
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Community name 
Cover

, %  

Average 

hieght 

(cm) 

species 
(per site) 

Dominant species 

( in sites - 0.06 ha 

or 25mX25m) 

plants 

per sites 

 

Field survey location 

and monitoring site 

brevifolra +   Reamuria 

soongarica (Nitraria sibirica) 

 
 (Dry river bed and ravine valley) 

Anabasis 

brevifolra  

Salsola passerina  

Reamuria 

soongarica  

Halogeton 

glomerata   

Allium 

polyrrhizum  

Bassra dasiphylla  

Micropeplis 

archnoidae  

Artemisra scopria  

Artemisra 

blerolepis  

234 
87 
56 
>20 
000 
250 
500
0 
625 
250 
125 
 

Oyu: Site # 7: 4765000 
/ 652000 
Site # 12: 4767000 / 
648000 

Hills vegetation community area 

Anabasis brevifolra   + 
Sympegma regelii +      Oxytropis 

grubovii                              
(desert community) 

37 12-15 23-25 

Anabasis 

brevifolra  

Sympegma regelii  

Oxytropis gruborii  

Potaninia 

mongolica 

126 
17 
35 
11 

-NE low hills on west 
side of Umdai gol 

Salsola passerine +        

Reamuria soongarica + 

Sympegma regelii                    (+ 

Potaninia mongolica) 
(desert community) 

18-20 10-15 20-30 

Salsola passerina  

Reamuria 

soongarica  

Sympegma regelii  

Anabasis 

brevifolra  

Potaninia 

mongolica  

Halogeton 

glomerta  

Bassia dasyphylla  

509 
415 
59 
50 
81 
>20 000 
>20 000 

Veg monitoring site: 
- Site # 10 / central site 
of waste rock dump site 
area: 4761990 / 652603 
 
- On the top of Central 
Oyu:  

Source: Field survey results completed during 2003-2005 by botanist J.Sanjid, Ecotrade,2005   

The Project Area includes 1 rare plant species and 15 very rare species as listed by the Mongolian 

Ministry for Nature and Environment in Order No 15 of 1995. These include: Arnabia guttata, 

Potanina mongolica; Asteramnus centrali-asiatica and Oxytropis grubovii. The rare plants are 

included in order  of Mongolian Government listed in Table 6.2.   
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Table 6.2 Vegetation species with conservation significance within the Project Area 

N Scientific names Mongolian names in English alphabet  

 Very rare plants  

1 Cystanche salsa Martsnii argamjin tsetseg   
2 Cystanche feddeana    Feddiin argamjin tsetseg 
3 Chesneya Mongolia Mongol buurtsgana 
4 Limonium aureum Altan bermeg 
5 Arnebia guttata Shar bermeg 
6 Asterthamnus central-asiatica Tuv Asian lavai 
7 Gunaldenstaedtia monophylla Gants navchit saljir 
8 Vincetoxicum  sibiricum Sibir temeen khukh 
9 Olgeae leucophyllia Tsagaan navchit khas zul 
10 Potaninia  Mongolica Khulan khoirgo 
11 Zygophyllum potaninii Khulangiin undaa 
12 Tugarinovii Mongolica Mongol shardalan 
13 Caragana  brachypoda Khoirgo khargana 
14 Oxytropis grubovii Gruboviin ortuuz 
15 Brachanhtemum gobicum* (registered in 2005  ) Gobiin tost*(2005 онд шинээр бүртгэгдсэн) 
 Rare plants  
16 Phragmites communis Egel nishing (khuls) 

Source: J.Sanjid, Vegetation field survey reports completed during 2003-2005 OT Project Area  

 

The listed rare plants are categorised as such due to regional pressures on populations of these species. 

These pressures occur throughout the  Central Asian desert and are not limited to the project area. For 

example, in the OT (license) Project Area Arnabia guttata and Potanina mongolica occurs commonly 

but, these species rarely occur in eastern and western Gobi desert.  Astertamnus central-asiatica and 

Oxytropis grubovii are registered by only a few individuals in the Project Area and it is similar to the 

other Gobi desert zones in Mongolia. A special survey on rare and very rare plants growing in the 

Project Area was complted in August 2005. This survey examined areas where Project activities are 

likley to disturb listed rare plants and  the results of survey provided with method of protection in  

Table 6.3  
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Table 6.3 Rare and very rare plants resources in OT Project Area 

№ Latine and Mongolian 

names of the plants 

Name of the area  Coordinate Occur 

-ance 

Method for 

protection 

Very rare plants 
1 Cistanche salsa 

(Martsnii argamjin 
tsetseg) 

Grows within dry river bed  Not identified  
Sol.un 

Difficult to undertake 
appropirate measures 

2 Cistanche Feddeane 

(feddiin argamjin tsetseg 
or ulaan goyo) 

Grows along the ravine of river bed Not identified Sol.un Difficult to undertake 
appropirate measures 

3 Chesneya mongolica 

(Mongol buurtsgana) 
11 individuals  in ravine and Ovoot 
tolgoi 

Not identified Sol possible relocation 

4 Limonium  аurеum 

(Altan bermeg) 

Slope of Vandan tolgoi 650973 
4763846 

Sol possible relocation 

5 Arnebia guttata 

(Tolbot bereemeg) 
1 individual in the river bed coming 
down from North hills  

649133 
4767479 

Sol possible relocation 

6 Asterothamnus centrali-

asiaticus 

(Tuv aziin lavai) 

8  individuals  grow in the edge of 
ravine within the licensed area and in 
the north slope  with length of 50 m 

650820 
4767762 

Sp It is recommended to 
move and replant young 

individuals 

7 Gueldenstaedtia 

monophylla 

(Gants navchit saljir) 

Total 6 individuals grow in Builst and 
Khoid enger ravines and slope of Oyu 
Tolgoi 

652299 
4762823 

Sol possible relocation 

8 Vincetoxicum sibiricum 

(Sibir temeen khukh) 

Number of plants grow in ravine 
directed to south 

657112 
4762728 

Sp possible relocation 

9 Olgaea leucophylla 

(Tsagaan navchit khas 
zul) 

Few plants grow in terrace of Khoid 
enger 

Not identified Sol.un It is recommended to 
mark it when it grows 

and replant it in another 
place 

10 Potaninia mongolica 

(Khulan khoirgo)  

It is highly dispersed in licensed area Impossible to 
identify 

Cop.sp It is recommended to 
replant young individs 

11 Tugarinovia mongolica 

(Mongol shar dalan) 
 
 

117 individuals grow in slope and upper 
side of Khar tolgodiin where less plant 
cover at ОТ-8 point withing radius of 10 
m. 56 individuals grow within the radius 
of 20 m in the slope of Oyu tolgoi 

650820 
4767762 

and 
651307 
4762809 

Sol 
 

It should be replanted 

12 Zygophyllum Potaninii 

(Mongol khotir or 
khulangiin undaa)  

6 individuals grow in northern slope of 
Zulegtei  

653000 
4760000 

 

Un It is required to replant it 
to another area 

13 Caragana brachypoda 

(Khoirgo khargana or 
ulaan khargana) 

It grows in the soft soil of hills slope.  4th site of the 
monitoring / EP-

4 

Sol It is required to replant 
young individuals by 

root stem. 

14 Oxytropis  Grubovii 

(Gruboviin ortuuz) 
It grows in ravine of northern hills. 83 
individuals in 50m in south eastern 
ravine 

650820 
4767762 

Sol-Sp It is recommended to 
replant young 

individuals 

15 Brachanthemum gobicum 

(Gobiin tost) 
In the eastern ravine from the explosive 
magazine 

Not identified Sol- Un It is recommended to 
replant germinants 

Rare plants 
15 Phragmites communis 

(Egel nishinge or khuls) 

Eastern terrace of Vandan Tolgoi/ 
Vandan hill, grow in grove to the north 
east from Bor ovoo spring 

Not identified Sol-Sp Examine regeneration 
outside project area 

Source: J.Sanjid., Rare plant survey report completed in OT Project Area, august,2005  

 

Additionally, all the listed rare and very rare plants which are growing in the Project Area have been 

analyzed in comparison of rareness in the other Gobi desert places of the Mongolia and Central Asian. 

Generally, all the rare species registered within OT Project area are occurring in other similar places. 

The comparison analysis was used to determine the significance (rareness) of the identified rare 

species in the local and regional and outcomes are represented in Table 6.4. 
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Table 6.4 Comparison analyze outcomes of rare plants 

№ Latin and Mongolian 

names of the plants 

Local occurance at 

Oyu Tolgoi and 

Galbyn Gobi  area  

Regional occurance in  

Mongolian Gobi desert 

Occurance In Central 

Asia  desert 

Very rare plants 
1 Cistanche salsa 

(Martsnii arganmjin tsetseg) 
un Un Sol 

2 Cistanche Feddeane 

(feddiin argamjin tsetseg or 
ulaan goyo) 

Un Un-Sol Sol 

3 Chesneya mongolica 

(Mongol buurtsgana) 
Un Un Sol 

4 Limonium  аurеum 

(Altan bermeg) 
Un Un-Sol Sol 

5 Arnebia guttata 

(Tolbot bereemeg) 
Sol Un Un 

6 Asterothamnus centrali-

asiaticus 

(Tuv aziin lavai) 

Sol Un-Sol Sol 

7 Gueldenstaedtia monophylla 

(Gants navchit saljir) 
Un Un Un 

8 Vincetoxicum sibiricum 

(Sibir temeen khukh) 
Sol Un-Sol Sol 

9 Olgaea leucophylla 

(Tsagaan navchit khas zul) 
Un Un Un 

10 Potaninia mongolica 

(Khulan khoirgo)  
Sp Un-Sol Sol 

11 Tugarinovia mongolica 

(Mongol shar dalan) 
Un Un Un 

12 Zygophyllum Potaninii 

(Mongol khotir or khulangiin 
undaa)  

Un Un Un 

13 Caragana brachypoda 

(Khoirgo khargana or ulaan 
khargana) 

Sol Un-Sol Un 

14 Oxytropis  Grubovii 

(Gruboviin ortuuz) 
Sol Un Un 

15 Brachanthemum gobicum* 

(Gobiin tost) 
Un Un-Sol Un 

Rare plants 
15 Phragmites communis 

(Egel nishinge or khuls) 
Un Sol Sol 

Source: J.Sanjid., Conservation plants survey report in OT Project Area, Ecotrade,2005 
Note: Cop-Common,  Sp-Commonly, Sol-Rare, Un-very rare, *-registered in 2005.   

    
 

Shrubs such as Caragan bungei, and Anabasis brevifolia are mainly used for cooking and heating fires 

in ger dwellings. However, pressure from human use near Oyu Tolgoi is reduced, as the human 

population density is very low.  Traditional nomadic herders have been using Zygophyllum potaninum 

and Stellaria dichotomae as a medicinal drug, while Stipa glareosa and Nitraria sibirica are used as 

seasonal food.  

Several freshwater springs occur in the Umdai River bed where fresh flowing groundwater within the 

sediments is forced to the surface because of shallow rock intersecting sub-surface flow. Vegetation 

associations surrounding these features include   Carex duriscula, Puccinella teniuforra and Glaux 

maritime. Bor Ovoo Spring is the only permanent surface water spring within the Project Area.  Areas 
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of shallow groundwater within the Project Area contain sufficient soil moisture to maintain seasonal 

occurance of Iris lactaea with Phragmites communis and Achnatherum splendens.  Vegetation 

associations where temporary seasonal surface water is collected include: Kaliium gracile / 

Achnatherum splendues /Nitraria sibirica; and  Kalidium gracile /Salsola passerine / Reamuria 

songarica /Carex duriscula.   

 

Vegetation within the Project Area is substantially impacted from grazing by domestic livestock. 

Overgrazing occurs near stock wells and camp sites resulting in loss of surface soils from wind 

erosion.  Vegetation monitoring sites have been established at 15 sites surrounding and within the 

Project Area to investigate long term vegetation responses to grazing pressure and climatic events.  

Monitoring has occurred every 6 months since May 2003. 
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 6.2 Potential Impacts to vegetation from the Oyu Tolgoi Project 

 

The outcomes of risk assessment identified the following positive and negative impacts on flora and 

vegetation from the development and operation of the Project 

 

Positive impacts include: 

• The fencing of the Project Area will exclude grazing animals from substantial areas of 

vegetation that will not be disturbed from Project activities.  This provides the opportunity to 

establish natural vegetation that is not subjected to grazing pressure and will allow the study 

and comparison of vegetation condition with unfenced areas. 

 

• The diversification of income in the region surrounding Oyu Tolgoi from increased 

employment and secondary industries and services may reduce reliance on livestock as a 

primary source of income.  Lower herd numbers will reduce grazing pressure and have a 

positive impact on the condition of regional vegetation. 

 

•  The long term monitoring of flora and vegetation of the area during the life of the mining 

project will provide useful regional scientific data in an area that has been rarely studied.  This 

data will assist in research to combat land degradation and occurrence of dust storms. 

 

Negative impacts are: 

Project development within the licence area will remove approximately 915.1 ha of vegetation 

cover.  Permanent loss of natural vegetation will occur for the development of the open pits, 

processing plant and relating constructions and tailings storage facility.  Temporary disturbance 

will occur from roads, some buildings, airstrip and other infrastructure that will be removed and 

restored at mine closure.  Table 6.4 and 6.5 below provides the areas to be affected and vegetation 

types disturbed by project development.  
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Table 6.5 Area of vegetation disturbed from project development 

ID Project constructions Impact type Affect area, ha 

1 Waste rock dumps Suppression 1364,359 

2 Tailings storage facility Remove 1226,282 

3 Hugo area Remove and degradation  690,876 

4 Open pit Remove 255,054 

5 OT village Remove 82,590 

6 Backfill stockpile Suppression 7.191 

7 Spoil stockpile Suppression 4.065 

9 Clay stockpile Suppression 2.582 

10 truck shop Remove and degradation 28.611 

11 coal &ash storage area Suppression 3.974 

12 central boiler facility Remove 0.609 

13 core storage facility Remove 31.094 

14 landfill Remove and degradation 9.860 

15 top soil stockpile Suppression 0.536 

16 storm water collection pond Remove 0.606 

17 raw water pond Remove 12.002 

18 tailings pump house Remove 0.350 

19 future operation warehouse Remove 3.930 

20 warehouse Remove 4.087 

21 laydown yard Remove 3.882 

22 bonded customs yard Remove 5.686 

23 temporary office Remove and degradation 1.556 

24 mine magazine Remove 6.884 

25 fueling station Remove 0.15 

26 gate house Remove 1.397 

27 proposed rail yard Remove 9.847 

 Total removal area   915.103 

 Total suppression area  1383.426 

 Total degradation area  730.903 
   Source: AMEC IDP of OT Project, and vegetation mapcompleted by J.Sanjid and P.Janchivdorj,2005   

 

• Approximately 450-470 ha vegetation cover will be impacted by road and infrastructure in the 

surrounding area. 

• Potential impacts on surrounding vegetation from deposition of wind blown dust. Dust 

emissions from project activities, including vehicle movements, stockpiles and waste disposal 

may deposit on vegetation foliage and result in vegetation deaths in the long term.   

• Potential impact from groundwater drawdown in the Project Area on groundwater dependent 

vegetation. Changes to local hydrogeology is likely to impact deep rooted perennial species 

that are reliant on groundwater for survival.  The area of potential groundwater drawdown is 

expected to be up to 5 km from the mine pits after 10 years of mining (Aquiterra, Mine 

Dewatering Survey Report, 2004).  This has the potential to impact siberian elm trees located  

in the north east side of Project Area  as shown in Figure 2.6. 
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• Surface water diversion within the mine licence area will result in the loss of vegetation 

associated with surface water features, including Bor Ovoo Spring and vegetation 

communities associated with the temporary flow of the diverted section of the Umdai River 

included in the Figure 6.2. 

• Rare flora species will be impacted from project activities. As shown in Table 6.2 most of the 

registered rare and very rare plant species within OT Project Area are considered rare or 

endemic plants. Therefore, before commencing project construction and mining there is a need 

to for relocation of relevant plants  and to protect sites a identified on the Figure 6.3.  

• Uncontrolled migration of people to the Oyu Tolgoi area could have the potential to increase 

regional overgrazing and the loss of vegetation condition in an area much larger than the 

licence area itself.  This type of grazing pressure is evident surrounding many existing towns 

and small communities in the Gobi where consistant overgrazing has resulted in increased 

desertification. 
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Table 6.6  Vegetation community disturbance in relating numbers 

COMMUNITIES 

Vegetation 

surface 

cover  % 

Average plant 

height, cm 

 Size of 

disturbance,ha 

Phythomass of 

plants upper 

ground surface, 

kg per ha  

I. Low hill and hillock vegetation 

Anabasis brevifolia + Ptilagrostis 

pelliotii+ Salsola arbuscula 
8 10 648.916 77.13 

Salsola arbuscula+ Potaninia 

mongolica+ (Anabasis brevifolia or 

Pulagrostis pelliotii) 

12 14 16.008 16.79 

Salsola passerina+, Reamauria 

songarica+ Anabasis brevifolia 
10 12 34.314 37.05 

II. Terrace vegetation 

Stipa glareosa + Cleitogenes 

soongarica + Anabasis brevifolia 
16 8 407.633 240.50 

Salsola passerina + Anabasis brevifolia 25 10 104.686 137.14 

Reamauria songarica + Anabasis 

brevifolia+ Salsola passerina 
10 15 721.281 68.52 

Salsola passerina + Anabasis brevifolia 

+ Reamauria songarica 
18 15 701.945 919.55 

Salsola passerina+. Potaninia 

mongolica+ Reamauria songarica 
15 15 61.160 74.00 

III. Steppe and Valley vegetation 

Allium polyrrhizum+ Piganium 

nigellastrum+ Ajania achilloides 
22 16 520.846 20.31 

Nitraria sibirica+ Allium polyrrhizum 30 30 120.929 120.93 

Anabasis brevifolia+. Piganium 

nigellastrum+ Allium mongolicum 
12 14 124.217 437.25 

Potaninia mongolica+ Allium 

polyrrhizum+Salsola passerina 
20 18 481,959 515,69 

Sympegma regelii+ Potaninia 

mongolicum+ (Salsola passerina - 

Caragana leucophloea) 

20 18 341.860 345.28 

Salsola passerina+ Potaninia 

mongolica+ Reamauria songarica 
17 20 607.652 723.10 

Potaninia mongolica+ Stipa glareosa+ 

Cleistogenes soongarics 
30 8 597.592 1027.85 

Potaninia mongolica+ Salsola 

passerina+ Anabasis brevifolia 
12 10 111.749 129.63 
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Reamauria songarica + Salsola 

passerina+ Nitraria sibirica 
27 26 389.685 1133.99 

Nitraria sibirica + Salsola passerina+ 

(Kalidium foliatum - Reamauria 

songarica) 

15 35 244.441 542.65 

Kalidium foliatum+ Reamauria 

songarica+Salsola passerina 
11 20 155.251 414.51 

Kalidium foliatum+ Nitraria sibirica+ 

Reamauria songarica 
23 30 528.390 1077.91 

Kalidium foliatum 25 27 198.205 440.02 
IV. Dry river bed vegetation 

Sympegma regelii+ Salsola 

passerina+Ajania achilloides 
20 30 165.453 837.17 

Achnatherum splendens + Ajania 

achilloides + Cleistogenes soongarica 
30 40 161.882 312.42 

Achnatherum splendens + Lycium 

turangata + Clematis tangutica 
90 60 1.823 37.67 

Achnatherum splendens 80 100 7.113 15.15 

Nitraria sibirica+ Potaninia 

mongolica+ Allium polyrrhizum 
22 20 824.178 221.77 

Nitraria sibirica + Achnatherum 

splendens + Piganium nigellastrum 
43 70 65.507 1241.41 

Nitraria sibirica 80 120 166.312 177.45 

Iris bungei + Potaninia mongolica + 

Convolvulus fruticosa 
30 25 25.250 20.02 

Carex duriscula + Iris lacteae + 

Potentilla bifurca 
20 10 31.490 1.58 

Carex duriscula + Piganium 

nigellastrum + Nitraria sibirica 
20 25 49.363 4.98 

Carex duriscula 70 6 6.135 55.26 

Iris lacteae + Phragmites communis + 

Leymus secalinus 
21 40 3.436 19.16 

Glaus maritima + Carex duriscula + 

Puceinella hauptiana 
97 5 1.156 36.83 

Source: J.Sanjid and Ya Jambaljav., Updated calculations results of vegetation cover disturbance, 
EcoTrade,2005 
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6.3 Impact Assessment 

 

6.3.1 Discussion of Impacts 

Direct vegetation loss from mine development 

The initial disturbance of 8500 ha of natural vegetation from mine development within the Oyu Tolgoi 

license area and an additional 2000 to 2500 ha from transport facilities outside the Project Area will 

not substantially impact on the regional representation of vegetation species or  vegetation 

communities.  The mine development will not result in an increase threat to any individual vegetation 

species and all communities are well represented locally and regionally.   

 

The Oyu Tolgoi area has been impacted by mineral exploration and historical mining activity dating 

back to the Bronze Age. The area has been used for grazing by traditional nomadic herders which has 

resulted in substantial alteration of natural vegetation and overgrazing near well sites and winter 

camps. 

 

The development of the project will permanently alter vegetation lost from open pit mines, tailings 

dams and waste rock stockpiles. Rehabilitation measures will replace vegetation in some of these areas 

where site stability and soil replacement can be sustained.   The subsidence zone from underground 

mine development will also be subjected to changes in vegetation characteristics due to landscape 

changes.  However, all of these direct losses of vegetation are localised and can be mitigated through 

rehabilitation and protection of non-disturbed vegetation surrounding the mine.  IMMI propose to 

protect the vegetation surrounding the mine through fencing the Project Area, thereby removing 

grazing pressure, and managing community use of the area immediately surrounding the mine to 

prevent overgrazing and uncontrolled migration to the area.  The community program at Oyu Tolgoi 

has resulted in reduced grazing and alternative well development for 12 families who have 

traditionally used the area surrounding Oyu Tolgoi.   

 

Secondary impacts from increased dust deposition 

Uncontrolled dust emissions from mining activities, stockpiles and dry tailings has the potential to 

impact on a much wider area of vegetation than that directly impacted from the mine itself. Vegetation 

to the south and south east of the mine could be lost due to the dust deposition on leaves preventing 

photosynthesis; or, from the deposition of potentially acid generating dust from mine waste which 

could increase soil acidity and render the soils unsuitable to support natural vegetation. However, the 

implementation of  a mine dust management program as described below, is practical and is effective 

in mining operations in similar arid environments.  The responsible management of potential acid 

forming or trace metal enriched  mine wastes is described in Chapter 8 of this report.  The existing 
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regional vegetation is affected by seasonal dust storm events which can substantially change soil and 

moisture availability over vast areas of arid and semi arid Mongolia and other parts of Central Asia.  

The vegetation species at, and surrounding Oyu Tolgoi are well adapted to withstand the impacts of 

dust disposition and sand storm events.  

 

Secondary impacts from mine dewatering and surface hydrogeology 

Changes to soil moisture regimes within and surrounding Oyu Tolgoi has been identified as a potential 

effect of mine dewatering and the diversion of surface drainage through the Project Area.  Changes to 

soil moisture has the potential to substantially impact existing vegetation.   

 

The potential groundwater impacts from mine dewatering and mine development are discussed in 

Chapter 2. Groundwater levels are expected to decline surrounding the mine as water is pumped out to 

allow mining.  The only groundwater dependent vegetation witin a 10 km radius of the mine are the 

elm trees, Ulmus pumila,  growing adjacent to, or in, the stream beds on the edge of the Khanbogd 

granite massive to the east and north east of the Project Area (see Figure 6.3). The lowering of the local 

groundwater at the end of mining at Oyu Tolgoi, is not expected to exceed 10 m in the vicinty of the 

elm trees.  The potential for enviornmental impacts on the elm trees is difficult to predict as seasonal 

rainfall will continue to recharge the shallow sediments where the elms are located.  

 

The changes to surface drainage from stream diversions will also result in localised impacts to 

vegetation within the mine license area. Surface hydrology will not be impacted beyond the mine site 

boundary. 

 

Secondary impacts from increased grazing by domestic animals 

IMMI have initiated community strategies that aim to diversify the source of income for local families 

so that grazing pressure on regional vegetation can be reduced and the current increasing rates of  

desertification can be halted.  The land management and community strategies developed for local 

communities at Oyu Tolgoi may provide a model for wider implementation of sustainable land 

management and the long term protection of the fragile desert vegetation communities.  

 

The potential for increased migration and uncontrolled population expansion surrounding the mine is a 

threat to the local vegetation condition as migration of families seeking labor and other economic 

opportunities will be accompanied by increased numbers of grazing animals.  The management of 

socio-economic factors is linked to good land management practices. Strategies to manage population 

expansion at Oyu Tolgoi will consider the potential for impacts to vegetation from over grazing. 
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Table 6.7 Evaluation of Vegetation Impact Significance Without Mitigation Measures 

N Impacts                 Qualitative assessment of consequence 
Insignificant 
I 

Minor 
II 

Moderate 
III 

Major 
IV 

Catastropic 
V 

POSITIVE IMPACTS 

1 The fencing of the Project Area provides the 
opportunity to establish natural vegetation that is 
not subjected to grazing pressure and will allow 
the study and comparison of vegetation 
condition with other areas 

  

   X 

 

   

2 The diversification of income in the region 
surrounding Oyu Tolgoi may reduce reliance on 
livestock as a primary source of income and 
reduce grazing pressure on vegetation 

   

    X 

  

3 The long term monitoring of flora and 
vegetation of the area during the life of the 
mining project will provide useful regional 
scientific data in an area that has been rarely 
studied 

   

 

 

 

  X 

 

NEGATIVE IMPACTS 

4 Vegetation cover disturbance and permanent 
loss (915,1 ha) during the devlopment of the 
open pits, waste rock stockpiles and tailings 
storage facility. Temporary disturbance from 
roads, buildings, airstrip and other infrastructure 
that will be removed 

 

 

 

   

 

  X 

 

5 450-470 ha of vegetation cover will be impacted 
by road and infrastructure in the surrounding 
area 

     

 X 

 

6 Dust emissions from project activities, including 
vehicle movements, stockpiles and waste 
disposal may deposit on vegetation foliage and 
result in vegetation deaths in the long term 

   

   X 

 

 

 

7 Potential impact from groundwater drawdown in 
the Project Area on groundwater dependent 
vegetation 

     

   X 

 

 

 

8 Loss of vegetation associated with surface water 
features, including Bor Ovoo Spring and 
vegetation communities associated with the 
temporary flow of the diverted section of the 
Umdai River with 1.5 ha  

   

    X 

  

9 9 of 15 rare and very rare plant species must be 
removed before project activities 

       X   

10 Increase regional overgrazing due to 
uncontrolled  migration of people to OT 

       X     

Case conclusion: 30% of all impacts are positive and 71.4% of all negative 
impacts are in the moderate rate. Based on these, main 
project impact on the vegetation cover moderately   
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6.4 Mitigation Measures 

 

6.4.1 Minimising Disturbance to Existing Vegetation 

The removal of vegetation at Oyu Tolgoi will only occur where necessary for the development of the 

mines, plant, waste disposal and associated infrastructure as described in Table 6.4.  Vegetation will 

be maintained on areas not used for mining and associated activities within the Project Area. The 

Vegetation Management Plan will include measures to minimize vegetation clearing at Oyu Tolgoi 

through: 

• Effective delineation of areas where vegetation will be removed and areas of no disturbance 

• Preventing unauthorised vehicle  or machinery access to areas of undisturbed vegetation 

• Fencing of the site boundary to prevent grazing of undisturbed vegetation and revegetated 

sites. Fencing will also contain mining and associated activities to the Project Area. 

 

6.4.2 Rehabilitation 

The rehabilitation of vegetation on waste rock stockpiles and  tailings storage facilities will occur 

progressively throughout the life of mine in accordance with the Rehabilitation Plan prepared during 

mine development.  The process of rehabilitation will include  direct planting or seeding areas suitable 

for revegetation where soils have been returned.  The mine waste restoration strategies in Chapter 16 

include provisions for revegetating lower slopes or protected benches  of waste facilities  where 

erosion can be controlled.   

 

Rehabilitation of some unused roads and areas disturbed from exploration activity may also occur 

during the initial mining development period where those areas will not be used for other project 

activities or infrastructure.  The success of various rehabilitation techniques in the Gobi region is 

largely untested.  IMMI will be researching effective rehabilitation during the initial years of mine 

development to refine the Rehabilitation Plan and ensue the establishment of long term sustainable 

vegetation on rehabilitation sites.  This research will allow revegetation criteria to be included in the 

Rehabilitation Plan. The criteria will establish the vegetation condition, density and diversity of 

species necessary to achieve effective revegetation for various soil types and restoration sites at Oyu 

Tolgoi. 

 

Only limited revegetation will occur on elevated waste rock stockpiles and tailings facilities as it is 

expected that wind erosion will prevent the deposition of sufficient soils to support revegetation 

establishment.  The restoration of elevated waste structures will reflect the natural landscape where 

exposed elevated sites are predominantly bare rock and vegetation is limited to lower protected slopes 

or niche areas where wind blown soil is collected. 
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The criteria for the rehabilitation of waste rock at Oyu Tolgoi will include: 

• The placement of soils in selected areas to allow revegetation that reflects surrounding 

landscapes 

• The design of stockpiles to include benches that will allow some protection for revegetation 

• The placement of cover material to resist wind erosion and dust lift-off 

• The selection of naturally colonising vegetation species that will stabilise soils and allow 

successive establishment of vegetation communities that reflect the surrounding landscapes 

(recommended species for revegetation are proveided in Table 6.6) 

• The use of seed of naturally occuring species collected from the local area at Oyu Tolgoi  

• Revegetation using root stock and other vegetative material from areas cleared for mining 

where possible and practical 
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Table 6.8 Species Recommended for Revegetation at Oyu Tolgoi 

No Vegetation 

Characteristics 

Recommended Species 

1 Annuals Halageton  glomeratus, Salsola collina, Bassia  dasyphylla, Corispermum mongolica  

Eragostis  minor, Seuada  corniculata, Setaria viridis,  Erodium  tibetanium, Chloris 

virgata, Trebulus  tresstris, Eunopogon  borealis, Arnebia  guttata, Lappula 

intermidia, Plantago  minuta, Aristida heymannii, Chenopodium ssp 
2 Biannuals Artemisia  scoparia, A.macrocephala,  A.blaerolepus, Cancarina  doscoidae, 

Artemisia  pectinata, Echinops gmelinii, Artemisia  annua 

3 Perennials Lactuca  sibirica, Peganium  nigellastrum,  Convolvulus  ammanii,  Heteropappus  

altaicus,  Saussurea  amara,  S. lasinata, Tugairinovii  mongolia 

4 Shrubs Zygophyllum  xantoxylon,  Nitraria  sibirica,  N. sphaerocarpa, Eurotea ceratoidos, 

Caragana  leucophloea,  Ammopiptantus  mongolica,  Kalidium  toliatum, K. Gracile, 

Salsola passerina, Anabasis  brevifoli, Sympegma  regelii, Amygdalus  pedunculata,  

Reumauria  songarica, Caryoptris mongolica, Artemisia  xerophytica, A.gobica,  

Oxytrophis  aciphylla, O.kossinskyi,  O.grubovii 

 

 

 

6.4.3 Rehabilitation Monitoring 

The Rehabilitation Plan will include the method and schedule for monitoring rehabilitated sites.  

Monitoring of vegetation condition, density and species diversity will determine the progress of 

rehabilitation against appropriate criteria.  Where the rehabilitation does not meet the criteria, 

additional seeding, planting or treatment may be required.  The monitoring of rehabilitation completed 

during the exploration phase of the project is continuing at Oyu Tolgoi and it is expected that the data 

gathered from this monitoring will assist in development of effective monitoring for rehabilitation of 

waste structures and other areas of temporary disturbance. 

 

6.4.4 Site Restoration and Closure 

The Preliminary Mine Closure and Rehabilitation Plan, (see Chapter 16) provides initial details of 

plans for temporary mine shut down, progressive closure of waste facilities and the final restoration of 

the site once the Project is complete.  The planning includes the preliminary cost estimates for 

progressive revegetation and the an estimate of costs required for all restoration costs at the 

completion of mining and processing.  The rehabilitation of vegetation at Oyu Tolgoi will be carried 

out to meet IMMI’s prime closure objective of minimizing the lasting environmental impacts of 

operations to the extent practical. 

Short-term reclamation objectives are to:  

• progressively reclaim disturbed areas as soon as they are no longer active  

• minimize the risk and impact of wind and water erosion and sediment transportation  

• stabilize slopes  

• restore drainage  

• cover ground to prevent soil drifting/dust. 
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Long-term objectives are to:  

• reclaim the land to a condition where long-term environmental degradation does not take place 

with minimal care and maintenance  

• reclaim the land to a condition where safety risks associated with the mine to the public are 

minimized  

• reclaim the land to a condition where local communities can use the site without inheriting 

significant future liability  

• the extent practical, create an aesthetically pleasing environment.  

 

6.4.5 Minimize Dust Impacts 

The potential for dust emissions from the Oyu Tolgoi Project to impact on surrounding vegetation will 

be minimized through the implementation of the Mine Dust Management Plan.  The management of 

dust from mining operations, stockpiles, waste structures, roads and open areas will include: 

• Suitable design of structures and stockpiles to minimize dust lift off during strong winds 

• Stabilizing exposed areas through progressive mine restoration 

• Treating loose surfaces with dust suppressants, rock armoring or revegetation 

• Maintaining dust treatments, predominantly water, on road surfaces and open mining areas 

• Managing tailings surfaces to maintain sufficient moisture to prevent dust lift off as much as 

practical 

   

The surrounding vegetation condition has been subject to baseline assessment and on going 

monitoring since 2002 when IMMI commenced vegetation surveys at Oyu Tolgoi.  The Mongolian 

Academy of Science, Institute of Botany has completed seasonal monitoring of vegetation sites within 

and outside of the Project Area.  The Vegetation Monitoring Plan (see Section 6.5) for Oyu Tolgoi 

will be continued throughout the life of the mine to monitor the potential impacts of mine dust.  

Should the monitoring indicate that the condition of vegetation be impacted from mine dust, the dust 

management plan will be reviewed and if necessary, the impacted area will be subject to rehabilitation 

where practical. 

 

6.4.6 Minimizing the Impacts from Groundwater Drawdown 

The assessment of mine impacts identified the potential for mine dewatering to lower the groundwater 

table at Oyu Tolgoi and resulting in the loss of vegetation that may be reliant upon this groundwater. 

The only groundwater dependent vegetation that is potentially at risk are the elm trees,Ulmus pumila, 

that occur as groves or as singular trees along the base of the Khanbogd granite massive to the east and 

north-east of the mine site.  
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Minimising the impacts of groundwater drawdown on the deep rooted elms will occur by maintaining 

natural surface run-off to this area.  The groundwater dependent vegetation surrounding the Oyu Tolgoi 

site is reliant upon the water retained withn the seasonally flowing stream sediments which are 

recharged following summer rainfall events.  IMMI will minimise the potential for impacts to  the elm 

groves east and north-east of the site by ensuring that the streams flowing from the Khanbogd massive 

are not interupted or diverted beyond the project area boundary.  The maximum groundwater  lowering 

that is expected to occur from mine development is between 5 to 10m in the vicinity of the elm groves 

near the Project Area’s eastern boundary.  This reduction in groundater levels should not result in a 

substantial impact on the condition of the trees  if regular recharge of the stream sediments is 

maintained through natural flow regimes. 

 

6.4.7 Minimizing the Impacts from Surface Water Diversion 

The Umdai River and other minor streams within the Project Area will be diverted around open pits, 

shafts and associated infrastructure to ensure safe operation of these facilities and prevent flooding.  

IMMI will avoid the potential vegetation impacts of these diversions through maintaining natural 

surface water flow regimes downstream of the Project Area boundary. The main stream bed of the 

Umdai River will be diverted to an adjacent stream bed that rejoins as a single stream near the southern 

project boundary ( see Figure 6.2). Monitoring of downstream vegetation communities along the Umdai 

and other streams south of the Project Area is included in the Vegetation Monitoring Plan.  The 

management of the stream diversions will be reviewed taking into account the results of seasonal 

vegetation condition assessment along the stream bed south of the Project Area.  
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6.5 Monitoring parameters and places 

Table 6.9 Monitoring parameters and frequency of monitoring on vegetation cover 

No Monitoring parameters Location of monitoring  Frequency of 

monitoring 

Standards and 

methods 

  Plants species,  
coverage, %: 
 quantity species, number 
quantity of individuals 
per monitoring sites with 
size 25mx25m(remarked 
during existing survey): 
 
average heights of plants, 
cm: 
 biomass of plants which 
growing upper ground 
surface, kg/ha:   

1.NW Site #1 
(648165/4767018)-in front 
of construction camp,  
 
2.NE Site #2 
(654014/4768002) -in the 
east side Hugo North,  
 
3.East Site #3 
(653602/4767396)- on the 
SE side of Hugo north,  
 
4.SE Site #4 
(655983/4758952)-in the 
SE of existing waste water 
disposal site, 
 
5.SW Site #5 
(647500/4759625)- SW of 
Umdai river, 
 
6. West Site#6 
(647415/4767468)- near the 
Khers well 

Annual basis (July20-
August 20 period of 
year more available) 
during the Project 
Implementation and 
in the stage of 
rehabilitation 

Field survey records 
of vegetation, Eco-
Trade.,2004 
(Questionnaire for 
field records) (as 
included in the 
appendix) 
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Appendix 6-1.Updated plants list of Oyu Tolgoi Project Area 

(By August,1, 2003 in the Project Area) 

Number 

Name of family, genera and species 

O
c
c
u

ra
n

ce
 

R
eg

is
te

r
e
d

  

a
s 

J
u

ly
,2

0
0
3
 

M
e
d

ic
a

l 
u

se
  

F
a

m
il

y
  

G
e
n

e
ra

 

S
p

e
c
ie

s 

1 2 3 4 5 6 7 

1   Juncagnaceae    
1 1        Triglochim palustre L un  + 

2   Poaceae    
2 2        Setaria viridis (L) Pb sol  + 
3 3        Aristida heymannii Rgl sp   
4 4        Psammochloa villosa (Trin) Bar sol   
5 5        Achnatherum splendens (Trin) Nevsk sp  + 
6 6        Ptilagrostis pelliotin Grub sol   
7 7        Stipa glareosa P Smirn  sol  + 

8        St gobica Roshev sol  + 
8 9        Chloris virgata Sw sol  + 
9 10        Enneapogion boreoalis Honda Sp   
10 11        Phragmites commums Trin un  + 
11 12        Cleistogenes songarica (Roshev) Ohni sol   
12 13        Eragrostis minor Host sp  + 
13 14        Puccinella tenuifalia Scribn.et Merr  sol +  
14 15       Hordeum brevisubulatum (Trin) Link un +  

3   Cyperaceae    
15 16        Carex stenophylloides Krecz sol   

4   Liliaceae    
16 17        Allium polyrrhizum Turcz.ex Royl cop  + 

18        A. edwardii stean  sol  + 
19        A mongolicum Rgl sol  + 

17 20        Asparagus gobicus Jvanov ex Grub sol  + 
5   Jridaceae    
 18 21        Jris lactea Pall sol  + 
 22        J. bungei   Maxim sol  + 
6   Ulmaceae    
 19 23        Ulmus pumila L sol  + 
  Poligonaceae    
 20 24        Rheum nanum sievers sol  + 
 21 25        Atraphaxis pungens (M.B) Jaub. Et Spach sol  + 
 26        A frutescens (L) K koch sol  + 
 22 27        Polygonum aviculare L sol  + 
7   Chenopodiaceae    

23 28        Chenopodium glaucum L sol  + 
29        Ch. acuminatum Willd sol  + 
30        Ch. hybridium L sol  + 
31       Ch. album L sol  + 

24 32       Atriplex sibirica L sol   
25 33       Bassia dasyphylla Ktze  cop   
26 34       Corispermum mongolicum Jljin cop   
27 35       Kalidium gracile Fenze  sp  + 

36       K foliazum (Pall) Mey sp  + 
28 37       Solicarnia europaea L sol   
29 38       Seuaeda glauca Bye sol   

39       S. corniculata (C.A.M) Bye sol   
30 40       Salsale passerinia Bge sol   

41       S. collina Pall cop + + 
42       S. pestifera Nevs cop  + 

31 43       Anabasis brevifolia C.A.Meg sp  + 
32 44       Halogeton glomeratus (M.B) C.A.Mey cop  + 
33 45       Micropeplis arachnoidea (Moq) Bye sp  + 
34 46       Sympegma regelii Bye cop   

8   Caryophyllaceae     
35 47       Stellaria gypsophiloides Fenze un  + 

9   Ranunculaceae    
36 48       Clematis intricata Bye sol  + 
37 49       Halerpestes salsuginosa (Adams) Kom sol  + 

10   Papaveraceae    
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38 50       Chiazospermum lactiflorum Kor et Kir sol  + 
11   Cruciferea    

39 51       Lepidium denziflorum Schrad sol + + 
40 52       Ptilotrichum canescens (DC) C.A.Meg un  + 
41 53       Dontestomon integrifolius (L) C.A.Meg un  + 

54       D. simlis Maxim sol  + 
55       D. crassifolius Bye un  + 

12   Rosaceae     
 42 56       Potentilla bifurca L sol  + 
 43 57       P. mongolica Maxim sp   
 44 58       Amegdalus pedunculata Pall sol  + 
13   Leguminosae    

45 59       Caragona leucophloea Pojark sol  + 
46 60       Chesneya mongolica Maxim un  + 
47 61       Gueldenstaedia monophylla Fisch   un   
48 62       Astragalus tenuis Turcz un  + 

63       A monophyllus Bye sol   
64       A variabilis Bye.ex Maxim un  + 
65       A vallestris R.Kom sol + + 
66       A junatovii Sancz un +  
67       A grubovii Sancz un +  

49 68       Oxytropis aciphylla Lab sp  + 
69       O grubovi ulzij sol  + 
70       O squamulosa DC sol + + 

14   Gereniaceae     
50 71       Erodium stepanianum Willd sol  + 
 72      E tibetanum  Edgew sol  + 

15   Zygophyllaceae    
51 73      Peganium nigellastrum Bye sp  + 
52 74      Zygophyllum rosvii Bye sol  + 

75      Z  potaninii Maxum un  + 
53 76      Trebulus terrestris L sp  + 
54 77      Nitraria sibirica Pall sop  + 
 78      N. sphaerocarpa Maxim sp  + 

16   Euphorbiaceae    
55 79      Euporbia humufusa Willd sol  + 

17   Tamariceae    
56 80      Reaumuria soongarica (Pall) Maxim cop   

18   Umbelliferae    
 57 81      Ferula bungeana Kitag sol  + 
19   Primulaceae    

58 82      Glaux maritima L sol   
20   Plumbaginaceae    

59 83       Limonium aureum (L) Hill un  + 
84       L. erythrochum Jk. Jal.ex linz sol   
85       L. tenellum (Turcz) Ktzae sol   

21   Asclepiadaceae    
60 86       Cynanchum sibirucum Willd un  + 
61 87       Vincetoxycum sibirucum (L) Decne un  + 

22   Convolvulaceae     
62 88       Convolvulus frutticosus Pall sol   
 89       C. ammanii Desr sol   

23   Boraginaceae     
63 90       Arnebia guttata Bye sp  + 

91       A fimbriata Maxim sol  + 
64 92       Lappula intermedia Bye sp  + 

24   Verbenaceae    
65 93       Caryoptris mongolica Bye  sol  + 

25   Labiatae    
66 94       Panzeria lanata (M) Bye sol  + 
67 95       Lagochilis ilicifolius Bye sol  + 

26   Scrophulariaceae    
68 96       Scrophularia incisa Weinm un + + 

27   Orobanchaceae    
69 97       Cystanche salsa (C.A.Meg) J.Beck un  + 

98       C. feddeana Hao un  + 
70 99       Orobanche coerulescens Steph sol  + 

28   Plantagonoaceae     
71 100       Plantago minuta Pall sol + + 

29   Composetae    
72 101       Heteropappus altaucus (Willd) Novopore sp  + 
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73 102       Asterothamnus centraliasiaticus Novopore sol   
74 103       Jnula salsoloides (Turcz) Ostant un  + 
75 104       Tugarinovia mongolica Jliin un   
76 105       Cancrinia discoidea (Ldb) Poljark sol  + 
77 106       Ajania trifida (Turcz) Tzvel  sol   

107       A. achilleoides (Turcz) Poljark sp  + 
108       A. fruticulosa (Lab) Poljark sol  + 

78 109       Artemisia pectinata Pall sp  + 
110       A. anethifolia Web et Stechn sol + + 
111       A. blepharolepis Bye sp   
112       A. intricata Frauch sol + + 
113       A. macrocephala Jacquem  sp  + 
114       A. scoparia waldst sp  + 
115       A. annua L sol  + 
116       A. xerophytica Kraseh sol  + 
117       A. caespitosa Ldb sol + + 
118       A. gobica (Krasch) cyrub sol  + 

79 119       Olgea lencophylla (Turcz Jljin) un +  
80 120       Echinops gmelinii Turcz sol  + 
81 121       Saussurea amara (L) DC sol  + 

122       S. lacinata      Lab sol  + 
82 123       Scorzonera capito Maxim sol  + 

124       S. pseudodivaricata Lipseh sol  + 
125       S. divaricata     Turcz sol  + 

83 126       Lactuca tatarica (L) C.A.Meg sol  + 
84 127       Taraxacum dealbatum Hand Mazz sol  + 

          Source: J. Sanjid Field survey results completed in July,2003 in the Project Area 
          Note: Cop-Common,  Sp-Commonly, Sol-Rare, Un-very rare, 
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Appendix 6-2. Main parameters and characteristics of plant communities 

Community name 
Cover, 

%  

Average 

high (cm) 
Species 

Dominated species in 

the choosed field with 

25mx25m 

Surveyed field  

Terrace vegetation community area 

Salsola passerina+Reaumuria 

soongarica+Allium polyrrhizum 
(desert community) 

18-23 10-14 9-28 

(With in 25mx25m )  
Anabasis brevifolia - 20, 
Salsola passerina- 441, 
Sympegma regelii- 15, 
Reaumuria soongarica- 
65 

Monitoring point of vegetation -  
4,15,17 
17 point located in the east line of 
waste dump area 

Anabasis brefifolia + Sympegma 

regelii+Allium polyrrhizum (desert 
community) 

15-27 8-12 23-27 

(With in 25mx25m )  
Sympegma regeli-i 5, 
Nitraria sphaerocarpa- 
1, 
Potaninia mongolica 1 
Reaumuria soongarica 
35 
Anabasis brevifolia 237 
Allium polyrrhizum 75 
Stipa gloreosa 14 

Monitoring point of vegetation -  2,  
In the gently slope behind of weste 
dump 

Sympegma regelii+Salsola 

passerina+Potaninia mongolica 

(desert community) 
25-30 15-18 22-28 

(With in 25mx25m )  
Sympegma regelii- 
137,Anabasis brevifolia- 
179, 
Salsola passerine- 49, 
Ajania achilleoides- 
136, 
Potanina mongolica -37 

In the north side of far north Oyu  

Stipa gloreosa+Ananbasis 

brevifolia+Allium polyrrhizum 
(small steppe element) 

35-40 10-13 20-29 

(With in 50mx40m )  
Anabasis brevifolia -
103, 
Stipa glareosa- 65, 
Ajania achilleoides -
410,Potaninia 

mongolica -51, 
Allium polyrrhizum- 108 

Monitoring point 3,5 and proposed 
new air strip 

Anabasis brevifolia+Salsola 

passerina+Sympegma regelii 

(desert community) 
15-20 15-20 8-12 Not counted plants Monitoring point 15 

Spring vegetation community area 
Carex duriscula+Puccinelia 

teninfolia+Glaux maritime  

(meadow element) 
99 5-10 15 Not counted plants Near the Bor Ovoo spring 

Iris lactaea+Phragmites 

communis+Achnathreum 

splendens 

(shallow water near to the surface) 

45 15-20 13 

(With in 25mx8m )  
Iris lacteae -118, 
Achnatherum splendens- 
63 

In the east side of Central Oyu 

Kalidium gracila + Achnatherum 

splendins + Nitraria sibirica  

(Salt shallow water near to the 
surface)  

35-40 25-30 15 

(With in 25mx8m )  
Nitraria sibirica- 
6,Kalidium gracile- 109,  
Achnatherum splendens- 
56 

200 m to the east form Bor Ovoo 
Spring 

Kalidium gracile+Salsola 

passerina+Reaumuria soongarica 

 
(semidesert) 

15-20 25 17 

(With in 25mx8m )  
Kalidium gracile- 
202,Salsola passerine- 
40, 
Reamuria soongarica -
25, 
Sympegma regelii -8 

South side of Central Oyu 

Carex durrscula (takyre) 40 15-20 12 Not counted plants Monitoring point 8 
Dry river bed (dry ravine) vegetation community area 

Salsola passerina+Anabasis 

brevifolra+Reaumuria soongarica 
with Nitraria sibirica (Dry river 
bed and ravine valley) 

35-40 10-15 17-25 

(With in 25mx25m )  
Nitraria sibirica -21,  
(With in 25mX8m )  
Anabasis brevifolra- 75,  
Salsola passerina 28, 
Reaumuria soongarica- 
18, 
(per 1 м2) 
Halogeton glomerata- 

127, 
Allium polyrrhizum- 0.4 

East valley of Central Oyu, 
monitoring point 7and 12 
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Bassra dasiphylla -
8,Micropeplis 

archnoidae-1, 
Artemisia scopria- 0.4, 
Artemisia blerolepis- 0.2 

Hills vegetation community 

Anabasis brevifolra + Sympegma 

regelii + Oxytropis grubovii 
(desert community) 

37 12-15 23-25 

(With in 25mx25m )  
Anabasis brevifolia - 
126, 
Sympegma regelii- 17, 
Oxytropis gruborii - 35, 
Potaninia mongolica- 
11 

Near the new camp proposed area 

Salsola passerina+Reaumuria 

soongarica+Sympegma regelii 
(+Potaninia mongolica) 

(desert community)  

18-20 10-15 20-30 

(With in 25mx8m )  
Salsola passerina -
163,Reaumuria 

soongarica -133, 
Sympegma regelii- 19, 
Anabasis brevifolia- 18, 
Potaninia mongolica- 
26, 
(per 1м2) 
Halogeton glomerta- 55, 
Bassia dasyphylla- 32 

Monitoring point 10, waste dump 
site, on the top of Central Oyu 

Source: J. Sanjid.  Field survey results completed in July,2003 in the Project Area 
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Figure 6.1 Vegetation Map of Oyu Tolgoi Project Area 
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Figure 6.2 Vegetation Cover Disturbance Map of Oyu Tolgoi Project Area 
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Figure 6.3 Rare and very rare plants location map with monitoring sites  
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Photo 1. Elm Trees (Ulmus Pumila) growing in the stream sediments  east of  the Project Area.  

 

 

Photo 2. Zygophyllum potaninii- (Khulangiin undaa) is one of the rare plants growing in the 

Project Area.  
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Photo 3. Rheum nanum Siewers-(Bajuuna) is a succulant annual that is used by wildlife for 

moisture. 

 

Photo 4. Astragalus variabilis flowering in July 2003 after heavy rain events 
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7. FAUNA AND BIOLOGICAL DIVERSITY 

 

7.1 Main biological diversity of Oyu Tolgoi and surrounding area 

 
Biological Diversity and animal Species 

The Oyu Tolgoi Project Area is situated within the Northern Gobi bio-geographical sub region, except 

for the south-eastern portion which lies in the low lands of the Dornogobi sub region (Academy of 

Science Mongolia,1990).   

 

The landscape consists of steppe with hills, hillocks, ridges and a large valley, at the bottom of which 

there are a few seasonal wetlands. The soil is mainly rocky and covered with sparse vegetation .  The 

low mountainous area (1300 to 1500 m elevation) of the Gobi has high rocks and cliffs, as well as 

hollows and ravines.  Saxaul plants grow in the soil of the rocky and sandy areas with small salt 

marshes in the lowlands.  Elm trees also occur here in the valleys along creeks. These varying 

landscapes provide habitats for a range of wildlife.  

     

Several shallow springs arise from the cliffs and mountains in this area, resulting in more dense 

vegetation cover with thickets, shrubs and meadows located within this region. This provides a more 

suitable habitat for the wildlife of Oyu Tolgoi and surrounding area.   

 

The climate of Khanbogd Soum is more favorable for wildlife compared to the central and northern 

parts of the Umnogobi Province, as it has milder winters and cooler summers.  The vegetation cover is 

usually quite good, with average precipitation providing sufficient pasture for domestic stock and 

wildlife.  There are various ecological features of Khanbogd Soum that are significant for wildlife 

habitat, for example grassy plain steppe with its trees and bushes, rocks and cliffs, streams, lakes and 

springs, low lands with elms and thickets as well as broom grass.  

 

The fauna of the Oyu Tolgoi area was surveyed in the summer months of 2002 and repeated in 

September, 2003. The species that occur in the area (refer Attachment A) have been recorded from the 

field survey or are known to occur from existing records.  English common names are provided when 

known. 

 

Although many species have been recorded for the Oyu Tolgoi Project Area, many of these species 

have low densities and a wide habitat range.  The Bor Ovoo Spring immediately south of the Project 

Area is an important water supply for wildlife that inhabits the wider area and it attracts many 

migratory species to the area.  
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All the wildlife species with their scientific names and brief descriptions recorded previously and 

current field surveys are provided in tables (refer Attachment A).  

 

The geography of Khanbogd Soum mainly consists of semi dry steppe, stepped desert and desert.  

There are some open waters and springs, but very few are permanent.  The Soum has a sparse human 

population.  Some families live near the border with China to the south of Khanbogd Soum, not far 

from Part B of the small Gobi National Park. Altogether there are 43 species of mammals in the 

territory of the Soum.  

 

 

Insects and their habitats in the Oyu Tolgoi area 

 

During a field study in July 2003, 92 species of insects were recorded belonging to 7 families,   39 

genera and 79 species. From these insects, 22 species were recorded as new to the survey conducted in 

the previous year which included 5 families 12 genera and 20 species. The most common species of 

insects are Bryodema gebleri Mongolocum Zub., Locusta Migratoria which belong to Orthoptera 

family.  

 

Generally, in Oyu Tolgoi, insects are abundant in the sandy, salinated soil. The particularly dry 

climate of this area supports the life cycle of these insects and favours insect behaviours such as 

predator evasion. The pointed muzzle beetle of Coleoptera family,  Stephanocleonus potanini (Foust), 

S.helenae (Ter-Min), S. Gemellus approximatus (Voss) of Curculionidae family and black beetles - 

Anatolica potanini (Reitt), A. mucronata (Bogol-Kat), Blops rugosa Gebl of Tenebrionidae family are 

abundant in this area.        

 

Species of the night butterfly, in particular Nocbuidae, are very common in this area. Some species 

which were recorded this year, have not been seen during the previous year’s survey. This may be 

dependent on more rainfall of the previous summer in the Gobi area as well as the life cycles of the 

various insect species. The increase in rainfall may have provided a suitable environment for 

Neuropbera and Manboptera family species which were recorded for the first time. 

 

High vegetation density consequently may have influenced the increasing number of pests. A high 

number of grasshoppers were found to be feeding on plant species such as Salsola, Artemisia and 

Carex. The higher rainfall and increased humidity did not limit their numbers, thus producing an 
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unusual phenomenon this year. From these grasshoppers, the Decacan bhina dercanbhoides was most 

abundant in this area.       

 

During the field survey, it was observed that after the growth of grasshopper (Locusta migratoria) 

finished (July 20-26), another species had started to emerge (Bryodema gebleri Mongolicum). When 

the life cycle of one species of insect had finished, reproduction of a different species of insect took 

place. This demonstrates a pattern that the growth and reproduction of insects have sequential 

characteristics. As a consequence, this constant presence of insects had the ability to destroy the 

vegetation. During the field survey, migratory grasshoppers were recorded between 40-70 per 1 m 

square near the camp. This was considered an extremely high density for this area.    

 

Beetles were also found to be abundant. In some places, up to five pointed muzzle beetles were 

recorded feeding on one individual plant, often causing major damage to pastoral plants. Some 

endemic insects such as Achrus Gobicus Dlabola, Zapycna Eremite (Emel) and  Stenocranus Morgana 

(Emel) eat desert and semi-desert salty plants found in the area. Also found in the Oyu Tolgoi area are 

the Central Asian and Gobi endemic insects (first recorded in this area) such as: Mirodryinis gobiensis 

(Pon), Platyneurus gobien sng, Lencopis magnicerca (Tanas), Choerodes scelestus (Rich), Apion 

reaumuriae (Ter-Min), Cardepia kaszabi (Varga), Anatolica Borealis Kasz, A. Sternalis gobiensis 

kasz, mongolobethrix, gobiensis B.-B and Acrida kozlovi (Mistsh). Their numbers however are not as 

abundant. 

 

  

Significant and harmful effects of Insects and Spiders 

 

- Hoperbera, Hemipbera, Coleoptera, Orthoptera family insects are considered pest insects which can 

destroy the main grazing plants of this area. If their numbers significantly increase, then damage to 

pasture will occur.  

  

- Bupresbidae, Elaberidae beetle larvae can live in the soil and cause damage to plant roots. 

 

- Lepidopbera, Depbera, Hymenoptera family insects fly from plant to plant, distributing pollen grains, 

thus playing an important role in plant reproduction. 

  

- Lucilia sericata, Muscina stabulans, docestica  flies are found habituating near human settlements 

and feed on left-over foods and wastes, playing a role as disease founders. Full-grown Muscina 

stabulans eat other insects and can significantly decrease their numbers. 
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- Within the Oyu Tolgoi area there are significant insects such as: Hymenoptera family, Asilidae, 

Tachinidae and Bombyliidae genera flies. They eat pastoral harmful insects and improve the sanitary 

conditions of the environment. One such insect is the saprophytic Dermasbidae beetle genera.  

 

Spiders genera – Arachniodae 

 

The Gobi area also registered spiders such as Araneada – spider, scorpionida – scorpion, 

pseudoscorpionida – deceiver scorpion, Galeodes solipugida – saxaul yellow spider, opilionida – long 

legged spider and acarina – tick . 

 

In the Oyu Tolgoi area, scorpions and Saxaul Yellow spiders are the most common nocturnal species. 

However, most spiders and ticks are active during the day e.g. the White Camel spiders (Lycosa 

singoriensis). 

 

Tick  family (Acarina) 

 

Ticks can be very harmful for livestock and people. The Oyu Tolgoi area has a wide distribution  of 

the Jxodidae ticks. For the parasitic stage of their lifecycle they can infect their host with bacteria and 

dangerous diseases.  The Oyu Tolgoi area registered Dermacentor and Hyalomma ticks.  Ticks are 

able to change color in accordance to their surrounding environment.     

 

Endangered species of animals 

Of the wild mammals that occupy the territory of Omnogobi Province, the following 9 species are 

included in the Red Book of Mongolia (Ministry of Nature and Environment, 1997): 

Salpinqotus Kozlovi (Pygmy jerboa); 

Salpinqotus crassicaudata (Tick tailed pygmy jerboa); 

Euchoreates naso (Long eared jerboa); 

Felis silvestris (European wild cat) 

Vormela peregusna ( Marbled polecat); 

Equus hemionus (Asiatic wild ass); 

Gazella subgutturosa (Goitered gazelle) 

Capra sibirica (Siberian ibex) 

Ovis ammon (Wild mountain sheep) 

 

Many of these species are under threat from illegal hunting and the longer term impact of overgrazing 

(Ministry of Nature and Environment, 1996).  Measures are required to protect these species from 
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extinction and recommendations have been proposed through the Biodiversity Action Plan for 

Mongolia (Ministry for Nature and Environment, 1996).  

 

It is difficult to define the habitat significance of the Project Area to these regionally occurring 

endangered species, as further long term studies would be required to identify the range, population 

and density of occurrence.  The loss of habitat directly associated with ground disturbance from 

exploration and project development is unlikely to be significant.  However, the secondary fauna 

impacts associated with machinery noise, vehicles and increased population is likely to reduce the 

occurrence of non-domestic animals in the vicinity of the Project Area. 

 

Of the 65 bird species recorded, the following species are included in the Convention for the 

International Trade of Endangered Species (CITES) animal protection schedule: 

Milvus miqrans (Black Kite); 

Buteo hemilasias (Upland Buzzard): 

Aquila nipalensis (Steppe Eagle); 

Gypaetus barbatus (Lammergeier); 

Neophron percnopterus (Egyptian Vulture); 

Aeqypius nomachus (Cinereous Vulture); 

Falco cherrug (Saker Falcon); 

Falco pereqrinus (Peregrine Falcon); 

Falco subutyo (Eurasian Hobby);  

Falco tinnunculus (Common Kestrel);  

Anthropoides virgo (Domoiselle Crane);  

Otis tarda (Great Bustard);  

Chlamydotis undulate (Houbara Bustard);  

Bubo bubo (Eurasian Eagle Owl);  

Athene noctua (Little Owl).  

 

The birds Chlamydotis undulate (Houbara Bustard) and Podoces hendersoni (Mongolian Ground Jay) 

are listed in the Red Book of Mongolia (1997).  

 

There are no reptile species found in the area that are listed as rare or protected through international 

convention. However, the snakes Columber spinalis and Psammophis sp. are generally considered to 

be rare. 

 

In September 2003, a survey was conducted on the animal species in the Oyu Tolgoi and surrounding 

area. This survey focused on the mammals, reptiles, birds and insects which were not recorded in 
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previous years in this area. The results of the study showed that more animals, reptiles and birds were 

present whereas fewer insects and beetles were recorded in the license area. This may be corelated to 

the good planting of summer 2003. All updated results are represented as follows: 
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Table 7.1  Baseline data of baseline data of biological diversity of area 

No. Main parameters 
Unit 

Volume in 

OT project 

area 

Extremes of 

volume  
 

max min 

1 (Genera) total population number 125 - -  
2 Total species   number 298 518 35  
3 Density of population  number/km2 1.7 2.3 0.01  

4  Biomass of animals  ton/km2 0.07 0.3 0.0 
0.3 - the Gobi 

3 Saikhan 
National park 

5 Very rare animals number 12 48   

8 
Endemic  and Strictly 
protected animals 

number 10    

9  Hunting species   number 18    
10 Mammals number 43 56 21  

 
Endemic and strictly 
protected mammals (Red 
Book Mongolia)  

number 9    

 Hunting mammals number     
11 Birds     number 62 100   

 
Endemic and strictly 
protected birds (Red Book 
Mongolia) 

number 2 3  

Chamydotis 
undulate, 
Podoces 
Hendersoni 

 
Species included in 
international limitation  

number    SITES etc. 

 Hunting birds  number 1 5   

12 Amphibian number 0 0 0 
There is no 

lake 

 
Endemic and strictly 
protected amphibian 

number 0 0 0  

13 Reptiles number 10 22 0 
22 - in 

Mongolia 

 
Endemic and strictly 
protected reptiles 

number 2 7 0 

Columber 
Spinals, 

C.Psammoph
is 

14 Fishes number 0 0 0  

 
Endemic and strictly 
protected fishes 

number 0 0 0  

 Hunting species   number 0 0 0  

15 Insects  
Species 
number 

183 340 0 
6-family, 
40 genera 

 Rare and endemic insects number 35 42 0 
42- in the 

whole Gobi 
area 

16 Microorganisms number - - -  

Source: 1. Environmental Baseline Study Report for OT Project proposed Area, UB, 2002 
             2. Results of field survey completed in this area since 1970 to 2001.  
             3. Field survey results completed in July, August and September 2003 
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7.2 Impacts of Proposed Project 

 

Negative impacts: 

 

1. Loss of habitat associated with mining activities and infrastructure within and around the 

Project Area may have to result illegal hunting and other negative effect to them.  

2. Potential impact on downstream spring water and creeks from mine discharges will lead to 

animals to search for new sources of water  

3. Loss of Bor Ovoo Spring from river diversion - this will result in the disappearance of one the 

main water springs in the area 

4. Some animal species may be frightened away by mining activities – e.g. blast, noise, light and 

vehicle activity  

5. May have an increase in the numbers of some species of insects in relation to the technology 

and human induced changes to the environment  

6. Soil disturbance within project area may impact on insect habitat  

7. Loss of pasture for grazing animals from mine and associated infrastructure at Oyu Tolgoi 

8. May have an increase in the illegal hunting of wild animals as populations increase with 

mining activity. Some mining or service people may partake in illegal hunting during their 

free time 

 

Positive impacts: 

1. Birds may use the new habitat opportunities provided by the Project. (An increase in local bird 

life is likely with more nesting spaced in buildings and an increase in available surface water)  

2. More detailed scientific data of fauna of this area will occur during the Project operation due 

to the monitoring of fauna regionally. 
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7.3 Impact assessment 

 

Table 7.2 Impact assessment 

No Negative impacts of Project    Qualitative assessment of consequence 

Minor Moderate major 

1 Loss of habitat associated with mining activities and 
infrastructure within and around the Project Area 

 +  

2 Potential impact on downstream spring water and creeks from 
mine discharges – will lead to animals to search for new 
sources of water 

 +  

3 Loss of Bor Ovoo Spring from river diversion - this will  
result in the disappearance of one of the main water springs in 
the area 

+   

4 Some animal species as wild ass, gazelle and birds may be 
frightened away by mining activities – e.g. blast, noise, light 
and vehicle activity etc.  

 +  

5 May have an increase in the number of species of insects in 
relation to the technology and human formed environment 

+   

6 Soil disturbance within project area may impact on insect 
habitat (very locally, perhaps) 

+   

7 A decrease in the pasture of animals and livestock by at least 
10 ha (not relevant) 

+   

8 May have an increase in the illegal hunting wild animals 
when more people move to OT surrounding area for work 
purposes. Some mining or service people may partake in 
illegal hunting during their free time 

+   

 Total 5 3 0 

No Positive impacts of Project          Qualitative assessment of consequence 

Minor Moderate major 

1 Birds may use the new settlement at OT and increase the bird 
population of this area 

 +  

2 The project may upgrade the power of ranger or 
environmental inspection power over this area 

 + 
 

3 More long term data of fauna of this area will have during the 
OT project by the monitoring on animals near the surrounding 
area 

  + 

 Total 0 1 1 
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7.4 Mitigation measures for negative impacts 

 

The impacts to fauna form project activity will be minimized through the implementation of 

restoration and project closure plans.  Closure planning will consider the impacts to wildlife from open 

pit voids and tailings dams.  Access to these features will be minimized as much as practicable to 

prevent fauna deaths.  Restoration of mine areas, waste dumps and other disturbance will consider 

fauna habitat where practicable.  

 

The protection of surface water sources downstream of the Project Area is discussed in detail in 

Chapter 2.   Access to surface water and shallow groundwater within the river sediments is essential 

for migratory mammals in this region and the protection of this resource is a key factor in limiting the 

potential for impacts form project activities.   The diversion of the Umdai River and potential loss of 

Bor Ovoo Spring is a significant loss of a surface water resource near the mine.  The protection of 

downstream springs during mine operations is proposed through surface water management planning. 

The investigation of providing wildlife access to surface water at the river diversion will be completed 

during detailed design. 

 

Local hunting by the work force accommodated at Oyu Tolgoi will be prohibited and fire arms and 

other hunting weapons will not be allowed on the site. 

 

Further monitoring and research of regional fauna is necessary to understand migratory populations of 

large mammal species and their utilization of surface water resources and pasture. A program should 

be developed within 12 months of Project construction to establish a suitable baseline and ongoing 

monitoring programs for regionally significant species. A similar program should be developed to 

provide a greater understanding of the significance of permanent and temporary surface water 

resources on bird populations with specific attention to migratory species.  A similar program has been 

proposed for the Gunii Kholoi and Galbyn Gobi water resource areas in Volume II of the Oyu Tolgoi 

Project EIA. 

 
Recommendation for conservation and rehabilitation for insects 

 

1. Once mining has ceased, the restoration of vegetation cover needs to include local or endemic 

plants which were originally found in that area. This will support rehabilitation of endemic 

insect species such as Curculionidae, Chrysomelidae, Nocbuidae, Acrididae.   

2. To inform local people and project implementers about rare, endemic and harmful insects and 

need to provide information on how to protect themselves from spider bites and protect during 

their active period.  
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7.5 Monitoring items of animal species and limitations   

 

Table 7.3 Monitoring parameters and frequency of monitoring 

 

No 

Monitoring 

parameters 

Location of 

monitoring  

Frequency of 

monitoring 

Standards and 

methods 

5 For migratory 
mammals:  
To make record of 
observation through the 
project area and 
occurrence during the 
OT project 
implementing period. 
(within the observation 
area)  

On the Ulaan 
tolgoi, 
Ulaantolgoi 
spring , Khukh 
khad spring, 
Maanit 
(Burkhant) dug 
well,   

Annual  Instruction for field 
survey records of wild 
animals, Institute of 
Biology, 1992, 
Questionnaire for field 
records 

 For reptiles: 
To make record of 
observation through the 
project area and 
occurrence during the 
OT project 
implementing period. 
(within the observation 
area) 

Within the all 
over Project 
Area, and Dugat 
well,  

Annual As above 

 For  rodents and small 
mammals:  To make 
record of observation 
through the project area 
and occurrence during 
the OT project 
implementing period 
(within the observation 
area) 

Within the all 
over Project 
Area, and Dugat 
well,  

Annual As above 

 For the invertebrates 
including insects: 
To make record of 
observation through the 
project area and 
occurrence during the 
OT project 
implementing period 
(within the observation 
area) 

To be determined Once following 
commissioning and 
as required. 

As above 

 For the birds: 
To make record of 
observation through the 
project area and 
occurrence during the 
OT project 
implementing period 
(within the observation 
area) 

On the 
accommodation 
sites, tailing and 
PLS pond and 
Big ger, Maanit 
springs elms 

Annual As above 
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APPENDIX 1.  

Table 7.6 Reptiles of Oyu Tolgoi and surrounding area 

N Scientific name Common name Brief description 

1 Alsophylax 

pipiens 

Ground Gecko Usually live in holes, under bushes and thickets, in 
hollows and ravines, as well as in mountains with 
rocky strata.  They lay their eggs around the beginning 
of May.  They are nocturnal 

2 Teratoscincus 

przewalskii 

Plate-tailed Gecko Their habitat consists of gravelly and rocky, extremely 
dry sandy knolls and hummocks with saxauls.  They 
lay their eggs in holes under bushes and thickets.  
They are nocturnal 

3 Phrynocephalus 

versicolor 

Toad-headed 

Agama 

This is the most common species of lizard.  They are 
found anywhere with sparse vegetation.  They like to 
stay under bushes, thickets and stones.  Active in 
daytime.  A female lays up to 2 to 4 eggs 

4 Eremias argus Mongolian 

Racerunner 

This species of lizard is found in cliffs, open steppes, 
southern slopes of mountains, and valleys with feather 
grass.  They make their nests in the burrows of small 
rodents.  Active in daytime.  Will lay between 2 and 4 
eggs at one time 

5 Eremias 

multiocellata 

Multi-cellated 

Racerunner 

Usually live in marshy steppes with sandy knolls, 
saxauls and broom grass.  Active in daytime.  Usually 
lay up to 3 eggs 

6 Eremias 

przewalskii 

Gobi Racerunner Live in dune sandy knolls with beach grass, feather 
grass and broom grass.  Active in daytime.  Give birth 
to live young or lay eggs 

7 Eremias 

vermiculata 

Variegated 

Racerunner 

Live in sandy knolls, sand dunes with saxauls.  Active 
in daytime.  Will lay 1 or 2 eggs 

8 Coluber spinalis Slender Racer They live in the burrows of rodents, mostly in dry 
gravelly land and ravines with bushes and thickets.  
They are a fast moving species.  They are not 
venomous but eat lizards.  They lay a single egg 

9 Elaphe dione Pallas’ Coluber Common in steppes, ravines, rocky and sandy, dry 
gravelly land with bushes and thickets, as well as in 
structures.  They are found in the burrows of rodents, 
and in the clefts of the rocks and tree trunks.  Not 
harmful to people.  A female will lay between 5 to 10 
eggs 

10 Psammophis 

lineolatus 

Steppe Ribbon 

Snake 

This species of snake is usually found in areas without 
any grass cover and in sandy areas with thickets and 
bushes.  A female will lay between 5 and 11 eggs 

11 Aqkistrodon halys Haly’s or Central 

Asian Viper 

This species lives in various environments, but is 
common in rocky areas.  Able to cause serious harm 
to people 

Source : 1. Environmental baseline report OT area, Ecotrade, 2002 
              2. A.Bold., Updated field survey report completed, September, 2003 
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Appendix 2. 

Table 7.7 Birds of Oyu Tolgoi and Surrounding Area 

N Scientific name Common name Brief description 

 Anser anser Graylag Goose A migratory bird.  Comparatively rare species 
 Milvus miqrans Black kite Originates from tropical countries and spends its 

summer time nesting.  Considered as one of the rarely 
seen species 

 Buteo hemilasius Upland Buzzard A migratory bird.  Occupies the locality during mild 
winters with light snowfall. One of the few birds, 
which passes the summer nesting in the area 

 Aquila nipalensis Steppe Eagle  A migratory bird.  They feed mainly on rodents and 
make nests in the steppe and at the base of the 
mountains 

 Gypaetus 

barbatus 

Lammergeyer Permanent occupant of the area.  Builds nests at the 
top of high steep cliffs.  Feeds on bone and carrion of 
animals 

 Neophron 

percnopterus 

Egyptian Vulture A rare species which was casually noted only once in 
this area.  This species feeds on carrion and carcasses 
of dead animals 

 Aeqypius 

monachus 

Cinereous Vulture This nomadic bird builds its nest in elm trees and on 
rocks.  When food is scarce, this bird may migrate 
long distances.  This is considered to be one of the 
most powerful birds, and a large number will gather 
on carrion and carcasses of dead animals.  Local 
herdsmen call this bird “numrug” 

 Falco cherrug Sacker Falcon This is a migratory bird, though they pass the summer 
nesting.  During comparatively warmer winters, 
without snow, they spend the winter on the ice of 
springs and lakes of Khanbogd Soum, hunting and 
feeding on Syrrhaptes paradoxuses 

 Falco pereqrinus Peregrine Falcon This species of bird has been seen in the area only 
once, in the winter of 1963 

 Falco subbutyo Eurasian Hobby This falcon passes the summer laying eggs and 
building nests in elm trees.  Feeds on small birds and 
insects 

 Falco tinnunculus Common Kestrel This falcon passes the summer laying eggs and 
building nests in the elm trees.  Feeds on small birds 
and insects 

 Alector’s chukar Chucker This is a permanent game bird of high importance.  
Khanbogd soum is the most eastern edge of its natural 
distribution in Mongolia.  A female may lay over 10 
eggs at one time 

 Perdix daurica Daurian Partridge This is a permanent species, which lives in steppes, 
ravines and cliffs.  They are usually observed in flocks 
of 10 to 20, but at the start of April they commence 
mating in pairs.  A female will lay between 10 to 15 
eggs at one time.  Considered a significant game bird 

 Coturnix 

japonnica 

Japanese Quail A migratory bird that sometimes lays in winter.  They 
are often seen, on the grassy plains of northern part of 
Khanbogd Soum 

 Anthropoides Demoiselle Crane They are seen in large numbers during the migratory 
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virgo period, but are very rarely seen during the nesting 
season.  Lays only one or two eggs.  These birds are 
often observed near rivers and streams of Khanbogd 
Soum following rainfall.  They feed on insects and the 
seeds of plants 

 Otis tarda Great Bustard They are seen in small numbers in the central and 
northern part of Khanbogd Soum.  They have been 
rarely observed in recent years and are rarely seen 
nesting with young.  They may be observed in April 
and in September on passage 

 Chlamydotis 

undulata 

Houbara Bustard A species that has become very rare lately.  Lays one 
or two eggs.  In autumn they migrate and are observed 
at the end of March 

 Charadrius dibius Little Ringer 
Plover 

A migratory bird.  Spends the summer near the base of 
mountain cliffs and at the shores of Ikh Tsagaan 
spring.  They do not occur in large numbers 

 Charadrius 

leschenaultii 

Greater Sand 
Plover 

A migratory bird that occupies the low grass of steppe 
during the summer months.  Will lay only one or two 
eggs in a season 

 Charadius 

veredus 

Oriental Plover A migratory bird that spends the summer in the dry 
steppe 

 Tringa ochropus Green Sandpiper This species is widely distributed in Mongolia.  They 
have been reported near the Ikh Tsagaan spring of 
Khanbogd Soum.  However they are not a common 
species in Khanbogd Soum 

 Scolopax 

rusticola 

Eurasian 
Woodcock 

They travel in small numbers and are seen only 
occasionally during the period of migration 

 Syrrhaptes 

paradoxus 

Pallas Sand grouse Permanent species, which nests in  the territory of 
Khanbogd Soum.  Feeds on breach grass and usually 
lays two eggs on the open sand or gravelly soil 
without any protective cover.  Every day in the 
morning and evening they come to open water in pairs 
or in large numbers to drink.  The hunters of Gobi 
provinces and Soums hunt this species of bird and 
export it as a medicine meat 

 Columba livia Rock Pigeon Lives near people and buildings.  A permanent species 
of Khanbogd Soum 

 Columba 

rupestris 

Hill Pigeon Builds its nest on high cliffs and spends the night in 
small caves in pairs or flocks.  Comes to water to 
drink and is a permanent species 

 Cuculus canorus Common Cuckoo They are seen during the period of passage near the 
Khanbogd Soum.  Their song is often heard in areas 
with trees and bushes.  This species of bird is known 
for secretly putting their eggs in the nest of other birds 

 Bubo bubo Eurasian Eagle 
Owl 

They nest in cliffs, deep ravines and in large elms.  
Usually lays 2 to 4 eggs.  Active at night.  Feeds on 
rodents and small birds 

 Athene noctua Little Owl More common than Bubo bubo in this area.  
Permanent species.  Active in the evening and feeds 
on small rodents.  Lays 3 to 4 eggs 

 Caprimulqus 

euroaeus 

Eurasian Nightjar A migratory bird.  The habitat of this species is the 
bushes, thickets, elms and river meadows of 
Khanbogd.  Passes the summer laying eggs.  Their 
flight is noisy and they feed on insects in the evening 
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time 
 Apus apus Common Swift A migratory bird, which builds its nest in cliffs.  Lays 

2 eggs at one time.  These birds are insect eaters, 
catching prey in flight 

 Apus pacificus Fork-tailed Swift Lives as the above mentioned species 
 Upupa epops Eurasian Hoopoe A migratory bird but will stay in the area in summer 

where it lays eggs and feeds on insects 
 Dendrocopos 

major 

Great-Spotted 
Woodpecker 

Lives in the trees of the area.  They come to the 
Khanbogd Soum, flying along the communication 
poles.  They were reported in January of 1963 on the 
Elm tree near the Soum Center 

 Phyonoproqne 

rupestris 

Eurasian Crag 
Martin 

A migratory bird that lays eggs in rocky cliffs 

 Gaberida cristata Crested Lark Permanent species that lives in sandy knolls and 
valleys.  Builds its nest under bushes and lays up to 4 
eggs at one time 

 Calandrella 

cinerea 

Red-Capped Lark A migratory bird that is seen nesting in the area in 
summer.  In milder winters they may also be seen in 
the area.  They gather in flocks in winter 

 Calandrella 

chelleensis 

Asian Short-toed 
Lark 

Predominantly inhabit the lowlands with feather grass.  
A migratory bird that spends the summer laying eggs 

 Melanocorupha 

mongolica 

Mongolian Lark A permanent species of lark commonly distributed in 
the steppes of Khanbogd Soum.  They come in flocks 
to springs and to ice lakes to drink in winter 

 Eremophila 

alpestris 

Horned Lark One of the most common permanent birds 

 Alauda arvensis Eurasian Skylark A migratory bird.  Passes the summer nesting.  Lives 
in steppes with comparatively high grass.  Not so 
common in this area 

 Anthus richardi Richard’s Pipit A migratory bird.  Spends summer nesting in grassy 
moist places 

 Motalica alba White Wagtail A migratory bird that nests in the area.  They are seen 
in large numbers during migration but are rarely seen 
in Khanbogd Soum during the nesting season 

 Lanius isabellinus Rufous-tailed 
Shrike 

A migratory bird.  This species builds its nest among 
the branches of bushes, thickets and elms.  Feeds on 
insects, small rodents, and birds 

 Lanius excubitor Northern Shrike Though it is a migratory bird, it will stay in the area 
during warmer winters.  It builds its nest among the 
branches of bushes, thickets and elms, and feeds on 
insects, small rodents and birds.  Comparatively few 
numbers 

 Pica pica Black billed 
magpie 

A permanent species.  It builds its nest in cliffs and 
trees near the Khanbogd Soum 

 Pyrrhocorax 

pyrrhocorax 

Red billed Chough Makes a permanent nest in buildings and structures, as 
well as in rocky places 

 Corvus corrax Common raven Widely spread permanent species, which builds its 
nest on telephone poles, elms and Saxauls 

 Podaces 

hendersoni 

Mongolian ground 
jay 

Lives in Gobi with saxauls and bushes. A permanent 
species.  It builds its nest in the hollow of trees.  Lays 
2 to 4 bluish eggs 

 Prunella collaris Alpine accentor A permanent species.  It lives in cliffs and 
mountainous area of Khanbogd Soum 

 Prunella Brown accentor A permanent species.  It lives in rocky areas. Usually 
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fulvescens seen in cliffs 
 Prunella 

montanella 

Siberian accentor Migrates from Siberia in the last month of autumn and 
spends the winter where there is low snow fall 

 Sylvia curruca Lesser whitethroat A migratory bird.  It passes the summer laying eggs.  
Lives in cliffs and rocky places among bushes and 
thickets 

 Sylvia nana Desert warbler A migratory bird.  Lays eggs in summer and is found 
amongst Saxaul bushes 

 Oenanthe 

oenanthe 

Northern wheatear Builds its nest and lays eggs in a burrow.  Lives on the 
steppes in an open environment of the mountain sides 

 Oenanthe 

pleschanka 

Pied wheatear A migratory bird.  Nests in summer in open rocky 
places.  Comparatively low in numbers 

 Oenanthe deserti Desert wheatear A migratory bird.  Spends the summer laying eggs in 
the lowlands in the mud and saxauls 

 Oenanthe 

isabellina 

Isabelline wheatear A migratory bird.  Passes the summer laying eggs.  
Lives in the desert steppe in an open environment on 
hill sides 

 Monticola 

saxatillis 

Rufous-tailed rock 
thrush 

A migratory bird.  Passes the summer laying eggs on 
vertical cliffs and rocks 

 Tichodroma 

muraria 

Wallcreeper A permanent species that lives in cliffs and rocky 
places 

 Passer montanus Eurasian tree 
sparrow 

A permanent species, common in urban places, as well 
as in areas with shrubs and thickets 

 Passer 

domesticus 

House sparrow Lives only near people and settlements 

 Petronia petronia Rock sparrow A permanent species, living in rocky places.  Will 
sometimes build its nest in an urban yard 

 Acanthis flammea 

 

Common redpoll One of the birds that comes in winter to the mountains 
and trees of Khanbogd Soum 

 Emberiza cioides Meadow bunting This species is found in rocky areas with open water, 
bushes and thickets.  A permanent species of the area 

 Emberiza 

jankowskii 

Rufous-backed 
bunting 

Extremely rare species.  The only reported sighting 
occurred in 1963.  Two were seen near the Tsagaan 
Bulag spring of Khanbogd Soum 

    
Source : 1. Environmental baseline report OT area, Ecotrade, 2002 
              2. A.Bold., Updated field survey report completed, September, 2003 
Note: many other species of birds pass through the area during their seasonal migration   
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Appendix 3: 

 

Table 7.8 Mammals of Oyu Tolgoi and surrounding area  

N Scientific name Common name Brief description 

Insect eaters (Insectivora) 

  
 Erinaceus auritus Long-eared 

Hedgehog 
Hibernates in winter.  Active at night.  Lives in 
burrows.  Feeds on insects, small rodents, snakes and 
baby birds.  Gives birth to 4 to 7 young.  Sometimes 
comes into settlements looking for food 

Bats (chiroptera) 

 

 Miotis mystacinus Whiskered bat Active in the evening.  Lives near open waters in 
cliffs, hollows of rocks and built structures.  Feeds on 
insects 

 Epitesicus 

qobiensis 

Gobi-desert bat Lives in caves, stone hills, and hollows of rocks.  
Sometimes they are even seen in the desert 

 Epitesicus 

serotinus 

English name 
unknown 

Since it was found in the Khurkh Mountain of 
Omnigobi province, it is possible for this species to 
occur in Khanbogd Soum 

Hares (lagomorpha) 

 Ochotona 

daurica 

Daurian pika Distributed in the grassy steppe with hard soil along 
the meadow.  Lives in colonies in burrows with many 
openings.  In autumn they collect their hoard of food at 
the edge of their hole and dry it out.  A female may 
give birth to 5 or 6 young 

 Ochotana pallasi Pallas’ pika Occurs in rocky areas with ravines.  Puts small stones, 
dry dung of animals and bones around the edge of its 
hole.  Collects a hoard of food in the hollows of stones 
and rocks in order to feed on it in wintertime.  A 
female may give birth to 5 or 6 young 

 Lepus tolai Tolai hare Widely distributed in steppe and desert alike.  In 
daytime it stays in the emptied burrows of steppe 
foxes in mountain cliffs, ravines, and area with bushes 
and thickets or feather grass.  A female may give birth 
to 5 young. 
Once the hunters of Khabogd Soum hunted over 100 
hares a year and delivered them to the State for 
preparation for export to Russia 

Source : 1. Environmental baseline report OT area, Ecotrade,2002 
              2. A.Bold., Updated field survey report completed, September,2003 
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Appendix 4: 

Table 7.9 Rodents of Oyu Tolgoi and surrounding area  

N Scientific name Common name Brief description 

 Citellus 

erythroqen 
Red-cheeked 
Souslik or 
groundsquirrel 

Lives in areas with gravelly soil or mud, where feather 
grass, willow and thickets are dominant.  Hibernates in 
winter.  A female may give birth to up to 5 young at a 
time 

 Phodopus 

sunqorus 

Dwarf hamster Lives in a shallow burrow.  Active at night.  Feeds on 
insects and plant seeds.  Gives birth 3 times a year 
producing 6 to 9 young at a time 

 Phodopus 

roborovskii 

Roborowski’s 
dwarf hamster 

Lives in sand dunes and feeds on insects and plant 
seeds.  Active at night.  Gives birth 4 times a year and 
each time has up to 9 young 

 Cricetulus 

obscurus 

Gobi hamster Occurs in sandy knolls and lowlands with feather 
grass.  They are also seen near open waters.  Feeds on 
insects and plant seeds 

 Cricetulus 

miqratorius 

Grey hamster Lives in rocky areas of low mountains.  Feeds on 
insects and plant seeds 

 Allocricetulus 

curtatus 

Mongolian hamster Lives in sandy knolls that are covered with Kharagana 
plants.  Feeds on insects and plant seeds.  Gives birth 2 
or 3 times a year producing 5 to 14 young each time 

 Ellobius talpinus Northern mole vole Found in grassy and marshy knolls with stony soil.  
Lives underground feeding on plant roots and bulbs 

 Alticola 

arqentatus 

Royle’s mountain 
vole 

 Lives in areas with rocks and cliffs.  Feeds on plants 
and collects a hoard of food.  Gives birth 2 or 3 times 
a year producing 5 to 8 young each time 

 Laqurus laqurus Steppe lemming Lives in dry steppe of Gobi with feather grass. Does 
not hibernate.  Feeds on vegetation and accumulates a 
hoard of food for the winter.  Gives birth 5 or 6 times 
per year and each time has approximately 5 to 6 young 

 Lacurus luteus  Lives in large numbers in sandy areas, feeding on the 
vegetation.  Has 5 to 8 young in a season 

 Meriones 

unquiculatus 

Mongolian gerbil Lives in environments with steppe, and dry knolls and 
ravines.  Feeds on plants.  Gives birth two or three 
times a year and each time produces 5 to 8 offspring 

 Meriones 

meridianus 

Southern jird or 
midday gerbil 

Lives in burrows in sandy areas, feeding on plant 
seeds, bulbs and green vegetation.  Gives birth three 
times a year producing approximately 5 to 7 young 
each time 

 Rhombomys 

opinus 

Grand or great 
gerbil 

Lives in deep burrows in sandy areas .  Keeps a store 
of food and feeds on the branches of saxaul bushes. 
Gives birth three times a year producing 
approximately 5 to 7 young each time 

 Mus musculus House mouse Lives in urban centers, in apartments, store houses, 
barns and gers.  Feeds on any available food.  Gives 
birth several times a year to one or two young 

 Allactaqa sibirica Siberian jerboa Occurs in steppe and desert with sandy, gravelly and 
stony soil.  Feeds on insects, plant seeds, roots and 
bulbs.  Gives birth to one or two young per year 

 Allactaqa bullata Gobi jerboa Common in desert with bushes and broom grass.  
Feeds on insects, plant seeds, roots and bulbs.  Gives 
birth to one or two young per year 

 Allactaqa natalae South Gobi jerboa Lives at the foot of mountains in the Gobi and in rocky 



Oyu Tolgoi Project                                                                               Mining and Processing EIA 

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 7. Page 21 

desert areas.  Feeds on insects, plant seeds, roots and 
bulbs 

 Allactaqlus 

pyqmaeus 

Little earth jerboa Lives in marshy lowland.  Feeds on plant seeds, roots 
and insects.  In warmer seasons they may have two 
lots of 2 to 6 young 

 Dipus saqitta Hairy-footed 
jerboa 

Lives in sand dunes, sandy knolls and hollows with 
bushes.  Feeds on plant seeds, roots, branches and 
insects.  May gives birth twice in warm seasons to 2 to 
5 young 

 Cardiocranius 

paradoxus 

Satunin’s jerboa Lives in the Gobi in areas of sparse vegetation, and 
stony or sandy soil.  Mainly feeds on plant seeds 

 Salpinqotus 

kozlovi 

Kozlov’s Pygmy 
jerboa 

Lives in knolls, and sandy areas with bushy 
vegetation.  Feeds on plant seeds and insects 

 Salpinqotus 

crassicauda 

Thick-tailed 
pygmy jerboa 

Feeds on plant seeds and insects.  Gives birth to 2 to 4 
young per year.  Considered a rare species 

 Euchoreutes naso Long-eared jerboa Lives in sandy desert in loose soil and saxaul bushes.  
Feeds on plant seeds and insects.  Gives birth to 2 to 4 
young per year.  Considered a rare species 

Meat eaters (carnivora) 

 
 Canis lupus Grey wolf Lives in mountainous areas, ravines with open water 

and saxaul bushes, as well as in places isolated from 
people.  Wanders at night and catches and feeds on 
domestic animals, white and black tailed gazelles, 
rabbits, small rodents, baby birds and chickens, as well 
as the dead bodies of animals.  It will also eat fruit.  
Gives birth to 6 to 8 puppies per year, around the 
beginning of May 

 Vulpes vulpes Red Fox Found throughout the Gobi.  Feeds on rabbits, small 
rodents, baby birds and chickens, and dead bodies of 
animals.  Normally 5 or 6 young are born at one time.  
In 1962, the hunters of Khanbogd Soum hunted 266 
foxes 

 Vulpes corsac Corsac fox Lives in burrows on the steppe.  Feeds on small 
rodents, baby birds, chickens, grasshoppers, dead 
bodies of animals, and carrion.  In May it gives birth 
to 2 to 8 young.  Comparatively fewer in Khanbogd 
Soum than in other places 

 Felis silvestris European Wild cat Lives in burrows in sand dunes, knolls with springs, 
and saxaul bushes.  Feeds on small rodents and birds.  
The biology of this animal is not well studied 

 Felis manul Manul or Pallas’ 
cat 

Widely spread in steppe and Gobi desert.  Lives in a 
burrow.  Feeds at night on small rodents, and baby 
birds.  Gives birth to 6 young in a season.  Hunters of 
Khanbogd Soum previously hunted this animal for fur 

 Felis lynx Eurasian lynx Found in rugged, largely inaccessible, mountains.  
Feeds on kids of ibexes, lambs of wild sheep, and 
rabbits.  Gives birth to 2 or 3 young each season.  It is 
reported that, in 1962, the hunters of Khanbogd killed 
3 lynxes 

 Vormela 
perequsna 

Marbled polecat Lives in burrows in sandy steppe, rocky hills with 
saxaul bushes, feather grass and open water.  Feeds on 
small rodents, especially gerbils.  Gives birth up to 4 
young in a burrow.  It is a rare species with declining 
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numbers 
 Mustela nivalis Polecat Lives at the foot of mountains, in ravines, hills, knolls 

and rocky places.  Feeds on small rodents.  Gives birth 
to 3 to 10 young in the hollows of rocks and under 
structures 

 Mustela 

eversmanni 

Steppe or Siberian 
polecat or Skunk 

Lives at the foot of mountains and hills where rodents 
are common.  Uses the burrows of other animals.  
Feeds on birds and their eggs.  Gives birth to 8 to 10 
young in a season 

Closed hoofed animals: (perissodactyla) 
 Equus hemionus Asiatic Wild Ass 

or Khulan 
It was not until 1960 that the population of wild ass in 
Khanbogd Soum began to increase following previous 
low population levels resulting from poor pasture and 
migration.  High numbers of wild ass in the Khanbogd 
area during the field survey reflect good seasonal 
pasture. They are distributed in small hills, sand dunes 
and graze mainly on saxaul bushes.  A mare gives 
birth to one foal in a year. A population count of wild 
donkeys will be held in the autumn of 2002 by the 
Mongolian Academy of Science, Biological Institute 
and the results are expected early 2003 

Artiodactyla 

 
 Gazella 

subgutturosa 

Goitered or Black-
tailed gazelle 

Grazes in areas with wild leeks, feather grass and 
broom grass.  In autumn they may be seen in large 
herds of 100 to 200 animals 

 Gazella guttorosa (White gazelle).  
Mongolian or 
white-tailed 
gazelle 

Though this animal is common in the territory of 
Khanbogd Soum, it is a migratory species.  Often 
grazes on the steppe with feather grass, broom grass 
and wild leeks.  In 1960, the Khanbogd Soum 
produced over 6 tonnes of white gazelle’s meat 

 Capra sibirica Siberian Ibex They occur in low numbers in the rocky mountains of 
Khanbogd Soum.  They are hunted illegally.  Feeds on 
leaves of bushes and the wild onion plant found in the 
area.  At the end of April or at the beginning of May a 
female ibex will give birth to a single kid.  This is a 
rare species in this locality 

 Ovis ammon Argali or wild 
mountain sheep 

3 wild sheep were observed here in 1963 near the 
Tsagaan Bulag spring of Khanbogd Soum.  Wild 
sheep are still seen here.  They like to live in small 
hills with some open water.  Usually produce one 
lamb a year 

Source : 1. Environmental baseline report OT area, Ecotrade,2002 
              2. A.Bold., Updated field survey report completed, September,2003 
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Appendix 5: 

 
Table 7.10  Updated list of birds of Oyu Tolgoi and surrounding area 

                                           

No Latin name English name 

In the SGSPA 

D.Enkhbileg 
A.Bold, 2003 

A B Omnigobi Khanbogd 

  CICONIIFORMES       

  Ardeidae       

  Ardea       

1 Ardea cinerea  Gray Heron +  HM, Rr, PT  

  Ciconiidae       

  Ciconia     HM, PT, Rr HM, O, Rr 

2 Ciconia nigra  Black Stork    + 

  ANSERIFORMES       

  Anatidae       

  Anser       

3 Anser anser Greylag Goose +  HM, PT, Rr HM, O, Rr + 

  Cygnus       
4 Cygnus cygnus Whooper Swan + - HM, PT, Rr  

  Tadorna       

5 Tadorna ferruginea  Ruddy Shelduck + + HM, PT, r  

6 Tadorna tadorna  Common Shelduck + + HM, PT, r  

  Anas       

7 Anas platyrhynchos Mallard + - HM, PT, Rr  

8 Anas strepera Gadwall + - HM, PT, Rr  

9 Anas acuta Northern Pintail + - HM, PT, Rr  

  Aythya       

10 Aythya ferina Common Pochard + - HM, PT, Rr  

11 Aythya fuligula Tufted Pochard + - HM, PT, Rr  

  Bucephala       

12 Bucephala clangula 

Common 
Goldeneye + - 

HM, PT, Rr 
 

  FALCONIFORMES       

  Accipitridae       

  Milvus         

13 Milvus migrans  Black Kite + + TW, MG, с +MG, TW, r 

  Circus       
14 Circus cyaneus Northern Harrier +  ХO, O, Rr +, PT, O, Rr 

  Accipiter       

15 Accipiter nisus 

Eurasian 
Sparrowhawk + - 

TW, O, Rr 
 

  Buteo       

16 Buteo lagopus 

Rough-legged 
Buzzard + - 

ӨН, O, Rr 
 

17 Buteo hemilasius  Upland Buzzard  + + ХO, MG, r ХO, MG, r 

  Aquila         

18 Aquila nipalensis  Steppe Eagle +  ХO, MG, Rr ХO, MG, Rr 
19 Aquila chrysaetos  Golden Eagle +  HM, С, Сс RO, Сс 

  Gypaetus         

20 Gypaetus barbatus  Lammergeiel +  HM, Сс RO, С, Rr 

  Neophron         
21 Neophron percnopterus    Egyptain Vulture +  O  

  Aegypius         

22 Aegypius monachus  Cinereous Vulture + + HM, TW, Сс RO, Сс 

  Gyps       
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23 Gyps himalayensis Himalayan Griffon +  HM, с, Rr RO, С, Rr 

  Falconidae       

  Falco       

24 Falco cherrug  Saker Falcon + + ХO, Сс  TW, MG, с 

25 Falco peregrinus   Peregrine Falcon +  RO, Rr, O O, Rr 
26 Falco naumanni  Lesser Kestrel + + ХO, Сс  +, ХO, Сс 

27 Falco tinnunculus  Common Kestrel + + ХO, Сс TW, с, MG 

  GALLIFORMES       

  Phasianidae       

  Alectoris         

28 Alectoris chukar   Chukar  +   RO, Сс 

29 Perdix dauurica Daurian Partridge   TW, С, r ХO, MG, Rr 

  GRUIFORMES       

  Anthropoides         

30 Anthropoides virgo Demoiselle Crane + + PT, Rr PT, Rr, HM 

  Fulica       

31 Fulica atra Common Coot + - HM, PT, Rr  

  Otididae       

  Otis         

32 Otis tarda Great Bustard + + ХO, MG, Rr ХO, PT, Rr 

  Chlamydotis         
33 Chlamydotis undulata   Houbara Bustard + + GD, MG, Rr GD, MG, Rr 

  CHARADRIIFORMES       

  Charadrius       

34 Charadrius dubius  

Little Ringed 
Plover + + 

HM, PT, с 
+, MG, Rr 

35 Charadrius veredus   Oriental Plover +  HM, PT, Rr  

  Vanellus       
36 V anellus vanellus Northern Lapwing + - HM, PT, с  

  Recurvirostra       

37 R ecurvirostra avosetta Pied Avoset + - HM, PT, Rr  

  Scolopacidae       

  Tringa       

38 Tringa ochropus  Green Sandpiper +  HM, PT, r PT, HM, Rr 

39 Tringa totanus Common Redshank + - HM, PT, r PT, HM, Rr 

  Actitis       

40 Actitis hypoleucos 

Common 
Sandpiper + - 

HM, PT, r 
 

  Calidris       

41 Calidris ruficollis 

Rufous-necked 
Stint + - 

HM, PT, с 
 

42 Calidris ferruginea  Curlew Sandpiper + + HM, PT, с  

  Gallinago       

43 Gallinago stenura Pintail Snipe + - HM, PT, r  

  Limosa       

44 Limosa limosa 

Black-tailed 
Godwit + - 

HM, PT, r 
 

  Laridae       

  Larus       

45 Larus ridibundus 

Common Black-
headed Gull + - 

HM, PT, r 
 

46 Larus argentatus Herring Gull + - HM, PT, r  
  Sterna       

47 Sterna hirundo Common Tern + - HM, PT, r  

  COLUMBIFORMES       

  Pterocliaidae       
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  Syrrhaptes         
48 Syrrhaptes paradoxus  Pallas' Sandgrouse + + GD, С, Сс GD, С, Сс 

  Columbidae       

  Columba       

49 Columba rupestris  Hill Pigeon + + RO, С, Сс RO, С, Сс 

  Streptopelia       

50 Streptopelia orientalis  

Eurasian Collared 
Dove +  

TW, PT, r  

  CUCULIFORMES       

  Cuculidae       

  Cucuclus       

51 Cuculus canorus Common Cuckoo +  TW, MG, r TW, MG, r 

  STRIGIFORMES       

  Strigidae       

  Bubo         

52 Bubo bubo  

Eurasian Eagle 
Owl + + 

RO, С, r 
RO, С, r 

  Athene         

53 Athene noctua  Little Owl + + RO, С, r RO, С, r 

  CAPRIMULGIFORMES       

  Caprimulgidae       

  Caprimulgus       

54 Caprimulgus europaeus   Eurasian Nightjar +  TW, MG, с TW, MG, с 

  APODIFORMES       

  Apodidae       

  Apus       

55 Apus apus  Common Swift +  MG, RO, с RO, MG, с 

56 Apus pacificus  Fork-tailed Swift + + RO, MG, с RO, MG, r 

  UPUPIFORMES       

  Upupidae       

  Upupa         
57 Upupa epops  Eurasian Hoopoe + + RO, MG, Сс TW, MG, с 

  PICIFORMES       

  Picidae       

  Dendrocopos       

58 Dendrocopos major  

Great Spotted 
Woodpecker +  

TW, O, Rr TW, O, Rr 

  PASSERIFORMES       

  Hirundinidae       

  Ptyonoprogne         

59 Ptyonoprogne rupestris   

Eurasian Crag 
Martin +  

 
RO, MG, Rr 

  Alaudidae       

  Galerida         

60 Galerida cristata   Crested Lark + + ХЭ, С, Сс GD, Сс 

  Eremophila         

61 Eremophila alpestris Horned Lark + + ХO, С, Сс ХO, Сс 

  Alauda         

62 Alauda arvensis  Eurasian Skylark + + ХO, MG, Сс  

  Motacillidae       

  Anthus       

63 Anthus richardi  Richard's Pipit +  ХO, MG, с HM, MG, Rr 

64 Anthus godlewskii  Blyth's Pipit + + ХO, MG, с ХO, MG, Rr 

65 Anthus campestris Tawny Pipit +  ХO, MG, с ХO, MG, Rr 

  Motacilla       

66 Motacilla citreola  Yellow-headed  +  TW, MG, r HM, PT, с 



Oyu Tolgoi Project                                                                               Mining and Processing EIA 

 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia                  Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part II. Chapter 7. Page 26 

Wagtail 

67 Motacilla alba 

White or Pied 
Wagtail + + 

HM, MG, с 
HM, PT, с 

  Laniidae       

  Lanius       

68 Lanius isabellinus  

Rufous-tailed 
Shrike +  

TW, MG, с 
TW, MG, с 

69 Lanius excubitor  Northern Shrike + + TW, С, r TW, MG, с 

  Sturnidae       

  Sturnus       

70 Sturnus cineraceus Temm. 

White cheeked 
Starling + + 

TW, O, r 
 

  Corvidae       

  Pica         

71 Pica pica  

Black-billed 
Magpie + + 

TW, С, r 
TW, С, с 

  Pyrrhocorax         
72 Pyrrhocorax pyrrhocorax  Red-billed Chough + + RO, С, Rr RO, С, с 

  Corvus       

73 Corvus dauuricus  Daurian Jackdaw + + TW, PT, с  

74 Corvus corone  Carrion crow + + TW, С, Rr  

75 Corvus corax Common Raven + + 
TW, С, Сс RO, TW, С, 

Сс 

  Podoces         

76 Podoces hendersoni   

Mongolian Ground 
Jay + + 

GD, С, Rr GD, С, r 

  Prunellidae       

  Prunella       

77 Prunella fulvescens  Brown Accentor + + RO, с, r RO, Сс 

78 Prunella montanella  Siberian Accentor +  RO, ӨН, с TW, ӨН, с 

  Sylviidae       

  Sylvia       

79 Sylvia curruca Lesser Whitethroat +  TW, MG, r TW, MG, r 

80 Sylvia nana   Desert Warbler + + GD, MG, r TW, MG, r 

  Phylloscopus       
81 Phylloscopus borealis Arctic Warbler + - TW, MG, с  

82 Phylloscopus inornatus  Inornata Warbler +  TW, PT, с TW, PT, r 

83 Phylloscopus proregulus Dusky Warbler +  TW, MG, с TW, PT, r 

  Muscicapidae      TW, PT, r 

  Ficedula       

84 Ficedula parva  

Red-breasted 
Flycatcher +  

TW, MG, с 
 

  Oenanthe       

85 Oenanthe oenanthe  Northern Wheatear + + ХO, MG, с ХO, MG, r 

86 Oenanthe pleschanka  Pied Wheatear + + ХO, MG, с RO, MG, с 

87 Oenanthe isabellina  

Isabelline 
Wheatear + + 

ХO, MG, с 
ХO, MG, r 

88 Oenanthe deserti   Desert Wheatear + + GD, MG, Сс GD, MG, с 

  Monticola       

89 Monticola saxatilis   

Rufous-tailed Rock 
Thrush +  

RO, MG, с 
RO, MG, r 

  Phoenicurus       
90 Phoenicurus phoenicurus Common Redstart + - RO, MG, с  

91 Phoenicurus auroreus  Daurian Redstart +  TW, MG, с TW, MG, Rr 

  Tarsiger       

92 Tarsiger cyanurus 

Orange-flanked 
Bluetail +  

TW, MG, Rr 
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  Turdus       
93 Turdus pilaris Fieldfare Thrush +  TW, O, r  

  Parus       

94 Parus montanus Willow Tit +  TW, С, с  

  Sittidae       

  Tichodroma         

95 Tichodroma muraria   Wallcreeper +  RO, С, r RO, С, r 

  Ploceidae       

  Passer       
96 Passer domesticus House Sparrow +  TW, С, Rr + 

97 Passer ammodendri Saxaul Sparrow +  GD, С, r TW, С, с 

98 Passer montanus 

Eurasian Tree 
Sparrow + + 

TW, С, с 
ХO, С, r 

  Petronia         

99 Petronia petronia  Rock Sparrow + + RO, С, с RO, С, с 

  Montifringilla       
100 Montifringilla nivalis Snow Finch +  HM, С, с  

  Pyrgilauda       

101 Pyrgilauda davidiana Small Snowfinch +  ХO, С, с  

  Acanthis       
102 Acanthis flavirostris Common Redpoll +  RO, MG, r  

  Bucanetes         

103 Bucanetes mongolicus   Mongolian Finch + + RO, С, с  

  Carpodacus       

104 Carpodacus erythrinus 

Common 
Rosefinch +  

TW, с, r 
 

  Coccothraustes       

105 
Coccothraustes 

coccothraustes Hawfinch +  
TW, PT, r 

 

  Emberizidae       

  Emberiza       

106 Emberiza cia   Rock Bunting + + RO, MG, с  

107 Emberiza godlewskii   

Godlewski's 
Bunting +  

TW, MG, с 
 

108 Emberiza pallasi  Pallas' Bunting + + TW, PT, с  

109 Emberiza rustica Rustic Bunting + + TW, PT, с  

110 Emberiza pusilla  Little Bunting + + TW, PT, с  
111 Emberiza hortulana Otrolan Bunting +  TW, С, с  

  Plectrophenax       

112 Plectrophenax nivalis Snow Bunting +  HM, RO, с  

  Total   112 45   
Source: 1. G.Mainjargal, D Enkhbileg  Mammals and birds of Small Gobi Special Protected area , Scientific 
paper No-22, Institute of biology, ulaanbaatar, 2002  
2. A.Bold Field survey results completed in September, 2003 

 

3. Abbreviations: 

Rr-extremely rare; r-rare;  C-common; Cc-abundant; HM-high mountains; TW-trees and willow; 
WM-water and marsh; FD-field; RS-rock and scree; GD-gobi and desert; PT-passes through;  
c-permanent; O-occasional; MG-migratory; CW-comes in winter; 
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Appendix 6: 
 
Table 7.11  Insects list of Oyu Tolgoi area  

 

No Name of Genera 

 

Name of species 

1  Acrida kozlovi (Misbsh) 
 

2  Bryodeda gebleri mongolicum zub 

 

3  Dericorys annulata (Redt) 
 

4  Locusta migratoria (EV) 
 

5  Mkngolkbethrix gobiensis (B.-B) 
 

6  Oedaleus asiaticus (B.-B) 
7  Sphingonotus elegans (Misbsh) 

 

8 Gryllidae Tartasogrullus burdigalensis labr 

 

9 Gryllobalpidae Gryllotalpa onispina sauss 

 

10 Tridactylidae Tridactylus variegabus labr 

 

11 Bradyporidae Deracanbhina deracanbhoides (B.-B) 
 

12  Zichya baranovi (B.-B) 
13 Hymenoptera Aporophlebus deserbicola( kozl). 

14  A. perepelovi (kozl). 
 

15 Tebracanypidae Platyneurus gobiensis sug 

16 Chrysididae Mirodryinus gobiensis( Pon). 
17 Formicidae Cataglyphis aenescens 

18  Formica clara For 

19 Jehneumonidae Eprurus ventricosa (Fshek) 
20  E. oppinus (Habern) 
21  Opion sp 
22 Chalcididae Habracybus sp. 

23  Apanbeles apellabor (Habern) 
24  A.longicaudis (Wesm) 
25 Mubillidae Dasylabrus gobicola Scor 

26 Tiphiidae Melaniswara mongolinus (Guig) 
27  Leucopis chamaemyridae 

28 Asilidae Anbiphrisson angusbifrons (Kw.) 
29  Choerdes scelebus (Rich). 
30  Neolaparus mesasiabicus kehr 

31 Bombyliidae Cyrbosa nigriscens (Zaibz) 
Pebrorossia albula (Zaibz). 

32  Thyridanthrax obliterabu Lw. 
33 Tabanidae Haemabepota burkestanica Kr. 
34  Hybomibro morgani 

35  Talanus stockelgeriellus Ols. 
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36 Therevidae Psilocephala frauenfeldi Lw 

37 Chloropidae Aphanobrigonum cincbellum zebt 

38  A. meijerii (Duta) 
39  Meromyza depressa (Fed) 
40  Platycephala umbraculaba (Fabr) 
41  Thaumabomyia rufa (Macg.) 
42  T. notaba (Mg.) 
43 Muscidae Lucilia sericaba (Mg.) 
44  Musca domesbica L. 
45  Muscina stabulans Flln. 
46 Calliphoridae Probophormia berraenovae R-D 

47  Oestridae 

48  Oestrus ovis L. 

49 Thihinidae Aphria xyphias (Panol) 
50  Arama gobica (Rich). 
51  Cylindromyia intermedia Md. 
52  Exorista civilis (Rond). 
53  Palesisa nudioculata (Vill). 
54 Hemiptera Carpocoris purpurlipennis (Ded) 

 

55  Adelphocoris lipennis G. 

 

57  Polymeris cognabus G. 

 

58  P. brevicornus. 

59 Homoptera 
Cicaldellidae 

Achrus gobiensis Dl 

60  Zapycnea eremiba Em. 

61 Delphacidae Stenocranus morgana Em 

62 Aphalaridae Brachysbetha nitrarae (Log). 
63  Eremopsylloides jamabus (Log). 
64  E. mongolicus (Log). 
65 Coleoptera 

Apionidae 
 

Aprom reaumuriae (Ter-Min). 

66 Brucidae Bruchidius halodendri (Gebl). 
67 Buprestidae 

 
Agrilus prabensis (Rabz). 

68  Crypbodacbylus kerzhneri (Alex). 
69  Sphenopbera pallasia schoen. 
70  S. potanini Jak. 
71 Curculionidae 

 
Stephanocleonus gemellus approximabus (Voss) 

72  S. helenae (Ter-Min). 
73  S. potanini (Faust). 
74 Chrysomelidae 

 
Crypbocephalus monilis (Wse) 

75  C. agnus (Wse) 
76  Pallasiola absinthii (Pall). 
77  Psylloides sp 

78 Dermestidae 
 

Dermesbes haemorrhoidalis kust 

79  D. sibirica (Fr). 
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80 Meloidae Mylabris mongolicus L. 

81  Epicauta megalocephala Kr 

82 Cerambycidae Eodorcadion sp 

83 Wepidoptera 
Coleophoridae 

Coleophora isomoera (Falk). 

84  C. manifesta (Falk). 
85  C. zygobaenia (Falk). 
86  Mulbicoloria lurida (Rezn) 
87 Gelechiidae Calyptrobis ligrina christ 

88 Sphingidae Celerio zygophylli xantho-xyli Derzh 

89 Nocbuidae Cardepia kaszabi (Varga) 
90  C. sociadilis Gros 

91  Discestra brifolli Hufn 
Source: D.Myagmarsuren. Insects field survey Report of Oyu Tolgoi Project Area, EcoTrade.,  September,2003 
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Photo 1. Gazella subgutturosa (Goitered gazelle). The region surrounding Oyu Tolgoi is used for 

seasonal pasture by migratory Gazelle. They area registered in Red Book Mongolia, 1997 as 

endangered rare species. 

 

 
Photo 2. Gobi lizard-Mongolian racerunner (Eremias argus).  This species are one of the endemic 
species of lizards of Gobi.   
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8. TAILINGS AND WASTES AND THEIR MANAGEMENT    

 

8.1 General description 

 

The Oyu Tolgoi Project is proposed to use conventional crushing, grinding and flotation treatment 

process to initially treat 70 000 tpd, increasing to 85 000 tpd of ore for the production of a copper 

concentrate suitable for sale to smelters. The project will generate significant quantities of waste rock 

as well as tailings from thickening and other processes. Detailed plans have been developed for 

managing these wastes and areas have been identified for a waste rock dump and tailings storage 

facility (TSF).  

 

Selection of locations for the proposed storage areas, which are adjacent, has been based on technical, 

economic and environmental risk evaluation of options. Of four options examined for the TSF the 

proposed option is the furthest away from seasonal watercourses in order to minimize any risks from 

contaminated runoff or dust. 

 

The Oyu Tolgoi project will have no direct discharge of waste water to the environment. The project 

will operate in a negative water balance due to the very high evaporation rates and low rainfall runoff.  

The waste rock dump and TSF have nevertheless been designed to minimize and contain any potential 

runoff and leachate. 

 

Extensive tests (see References) have been conducted for the presence of acid rock drainage (ARD) 

and potentially acid-forming (PAF) material (see Appendix 1 for description of ARD and PAF). ARD 

and PAF are the main environmental issues with regard to managing waste rock and tailings from the 

project. The waste rock dump and TSF facilities have been designed to minimize any risks from these 

during mine operation and after closure. 

 

Key elements of waste management are the isolation of potentially acid-forming rock and the stability 

of the TSF for tailings, including seepage control in both cases.  Other environmental issues 

considered are dust control and water recovery 

 

This assessment focuses on and summarizes physical and geochemical test results and the design of 

the waste rock and TSF facilities to manage these environmental issues. 
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Site arrangements 

The general site arrangements for the waste rock and tailings facility are illustrated in Part I. Figure 

1.20 of this report. 

The open pit waste dumps will be located within the Oyu Tolgoi mining license area and adjacent to 

the pits to reduce haulage distances. Dumps and low-grade stockpiles will be constructed as required 

for each stage of open pit mining. Dump heights will vary up to 70 m in height depending on 

topography and waste volumes. The low-grade stockpile area has a capacity of approximately 100 Mt 

at 40 m height to accommodate all mining scenarios. An overall slope of 18° was considered in the 

preliminary design of the waste dumps and stockpiles.   The Mongolian National Standards prescribe a 

maximum final slope angle of no more than 25° (MNS 4920-2000). In the calculation of the waste 

dump capacities, it is assumed that the swell of bank volume would be 30% after taking into account 

some natural sorting and compaction on the dumps. 

Flotation tailings will be thickened to between 55% and 65% solids in two tailings thickeners. 

Thickened tailings will be pumped through two tailings lines to a booster pump station and distributed 

around the TSF. 

 

Hydrogeology, groundwater, soil environment 

 

Oyu Tolgoi is located in Gobi arid climate region with an average precipitation of approximately 

80mm per year. More detailed information is provided in the Chapter 3 of this report.   

 

The hydrogeological characteristics of the Galbyn Gobi and Gunii Hooloi water resource areas are 

described from hydrogeological investigations undertaken by IMMI during 2003 and 2004 and are 

included in detail in “Report of Groundwater Exploration for Oyu Tolgoi Mine Water Supply carried 

out within Galbyn Gobi and Gunii Hooloi Areas in 2003-2004”.  In general, the water resources used 

by people and the environment are near surface aquifers within shallow alluvial sediments. Recharge 

to these occurs directly through infiltration of rainfall and indirectly through infiltration of local 

runoff, especially within the river sediments. The shallow aquifers are used for livestock watering by 

traditional nomadic herders who dig shallow wells to a depth of 1.0 to 7.8 m.   

 

Soil formation processes in both the Galbyn Gobi and Gunii Hooloi regions are characterized by arid 

conditions, extreme temperatures, soil erosion and the low level of biological activity within the 

surface layers. Soil freezing occurs to a depth of between 1.0 and 1.5 m during winter months.  The 

Gobi soils are subjected to extreme wind erosion resulting from strong winds, dry soil conditions and 

low vegetative cover.  Water erosion also occurs during seasonal short term rain events.  Much of the 
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desert steppe is highly eroded resulting in a flat stony surface with sparse vegetative cover and poor 

moisture holding capacity.  

 

The hydrogeology, groundwater and soil conditions suggest no significant environmental risk from the 

waste rock and TSF facilities and operations provided that these are contained and any ARD and PAF 

are neutralized. 

 

Dust generation will also be a significant design and operation issue, particularly considering the 

presence of arsenic in the rock. The operating waste dumps and adjacent disturbed areas will therefore 

need to be constructed to minimize dust, and closure planning will involve control of dust generation. 

This can be achieved by selectively dumping rocky waste on the perimeters of all areas and using dust 

control additives and water on roads. 
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8.2 WASTE ROCK MANAGEMENT 

 

INTRODUCTION 

This section summarizes geochemical test work to date and, based on these tests, design criteria and 

measures for minimizing risks from ARD during operation of the waste rock dumps and after closure. 

 

8.2.1 TEST WORK 

 

Test program and methods 

Due to the potential to generate acidic drainage and the issues of potential contamination of near-

surface groundwater and extended treatment post closure of the mine, a thorough program of waste 

rock characterization has been undertaken.   

 

The current industry standard is based on guidelines prepared by Price (1997) and Price and Errington 

(1998) which suggest the procedures adopted.  Evaluation of the acid forming potential of the Oyu 

Tolgoi deposit by EGI (2004) generally followed the guidelines listed in this summary; additional 

characterization, e.g., column testing, is continuing.   

 

The ARD test work undertaken to date includes recommendations for further tests, operational 

validation tests, operational controls and waste cover design.  Current gaps exist where geological 

exploration is continuing, e.g. samples from Hugo South. However the lithology should be able to be 

used to extrapolate for the purpose of waste modelling. 

 

The overall recommended approach by Price and being followed is illustrated in Figure 8.1.  This 

phased approach provides a cost effective and thorough predictive tool.  Waste characteristics have 

been developed from a waste model based on non-host lithology at Oyu Tolgoi.  Verification of static 

and kinetic tests is being undertaken through column tests under the supervision of EGI. 

 

Static testing should include: 

1. Trace Element Content 

• Total Concentration 

• Soluble Concentration 

2. Acid Base Accounting 

• Total Sulphur, Sulphate-Sulphur and Sulphide-Sulphur 

• Bulk Neutralization Potential 

• Carbonate Neutralization Potential 

• pH 

3. Mineralogy and Other Geological Properties 
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• Mineralogical Examination 

4. Particle Size Separation and Determination (for unconsolidated and crushed materials) 

 

Kinetic testing should include: 

1. Reaction Rates and Drainage Chemistry 

a. Pre-test and Post-test characterization 

b. Humidity Cell 

c. On-site Test Pads 

d. Minewall Stations (for existing rock exposures) 

e. Site Drainage Monitoring 

 

Table 1 provides minimum static test requirements for each rock unit. 

 

Figure 8.1 Acid Rock Drainage Evaluation Procedures 

Review and understand the general questions and general 

background information before proceeding

Identify rock and waste units exposed or disturbed by mining, milling, 

concentrating and construction.

Determine the form and extent of each rock and waste unit that will 

occur in each mine component, such as tailings and waste rock 

dumps, and describe how water will move through and over the 

components.

Collect samples of rock and waste units that are representative of the 

units and the mine components they form, following 

recommendations on sample numbers, size, mass, description and 

handling.

Conduct and interpret static tests to determine the composition of 

samples selected.

Conduct and interpret kinetic tests based on static-test results for 

selected samples.

Predict drainage chemistry through time for each mine component, 

based on adjustments to static-test and kinetic-test results for the 

expected flow, contributing mass and degree of aeration or 

submergence.

 

 

 

Table 8.1 Minimum Number of Samples for Preliminary Static Testing 
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Tonnage of Unit  

(metric tonnes) 

Minimum Number of 

Samples 

Tonnage of Unit  

(metric tonnes) 

Minimum Number of 

Samples 

<10,000 3 <1,000,000 26 

<100,000 8 <10,000,000 80 

 

During mine operation, waste rock should be tested by acid-base accounting at a rate of one composite 

sample weekly for each rock type for the first year of open pit and underground mining.  At the end of 

the first year, sample frequency may be reduced to one sample every 2 weeks for the remainder of 

mine life if ABA results indicate acid-forming potential can be predicted with low risk at a reduced 

sampling frequency.  Based on the correlation between ANC, inorganic C and Leco C, it may be 

possible to apply a simpler on-site operational test for ARD control. 

 

Geochemical Characteristics of Waste Rock Samples 

EGi conducted a static geochemical testing program to determine the acid-generating potential 

of waste rock from within the pits. Based on the test results the samples were classified as NAF, 

PAF, or UC. The results indicate that: 

• A significant proportion of the waste rock (non-host lithologies) appears to have a strong acid-

neutralizing component (ANC). 

• A significant proportion of samples taken in host lithologies have the potential to generate 

acid. There was a marked difference between host and non-host lithologies in this regard. 

• Even waste material classified as PAF has some acid-neutralizing capacity, and a long lag can 

be expected before the onset of any acid generation. 

• As the pit sizes change, the proportion of PAF and non-acid-forming (NAF) rock will change. 

 

Twenty-one rock samples were selected for column leach kinetic testing by EGi. The columns 

represent a variety of host and non-host samples with varying potential for acid formation and for 

significant contaminant release. Most of the tests have been completed but several are ongoing. 

The results available to date are summarized as follows: 

• The cretaceous sediment column had no significant contaminant release during testing. 

• All non-host columns confirm the NAF nature of the non-host lithologies and the lack of any 

other significant concentrations of contaminants of environmental concern. 

• Two host lithologies classified as NAF during static testing had no significant concentration of 

contaminants and confirm the static classification. 

• Eight host lithologies classified as PAF during static testing are currently being tested. Five of 

the columns are currently in a lag phase. Results confirm that there is unlikely to be significant 

release of contaminants from these materials during the lag phase. 
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• Two copper mineralized oxide zone columns were set up. Neither column shows evidence of 

significant mobilization of copper or any other contaminants to date. 

 

Further column test work is continuing to verify the acid forming potential and associated lag periods 

for selected representative waste rock samples.  

The test work information to date suggests that any potential acid-rock-drainage (ARD) issues can be 

managed via a combination of mine scheduling of relevant waste types (based on ARD potential), and 

appropriate waste dump design and construction. However, kinetic testing is required to confirm this 

indication. 

 

In view of the above results, considerations for geochemistry management, as well as appropriate 

criteria for waste dump design and construction, are included in the current phase of design. 

 

8.2.2 WASTE ROCK STORAGE DESIGN  

 

Design criteria 

Based on the geochemical testing program described above (see also references), it is apparent that 

most of the mine waste will be NAF with high acid-neutralizing capacity. 

 

An important factor in determining geochemistry management requirements at Oyu Tolgoi is the 

climatic environment, which is characterized as very arid with low rainfall and high evaporation 

conditions. Under normal circumstances, significant infiltration within the waste dumps would not 

occur. The focus of geochemistry management at Oyu Tolgoi is therefore centered on risk, based on 

potential anomalous climatic conditions over the long term. The design will accommodate infrequent 

precipitation events. 

 

Key design criteria with respect to ARD and PAF are as follows: 

• Ensuring that waste dumps are located so that PAF waste is isolated from stream sediments in 

order to eliminate risk of off-site migration of ARD post closure. It should also be noted that 

the climatic environment at the Project has a substantial excess of evaporation over 

precipitation and the process of potential acid formation will not even commence until PAF 

material becomes wet. 

• Prior to stockpiling, ensuring that a low permeability basement pad or surface is present can 

significantly reduce the potential for contaminated stockpile seepage or drainage to migrate 

offsite through the shallow or deeper groundwater zones.  A low permeability surface coupled 
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with controlled stockpile drainage will also limit onsite subsurface contamination from 

stockpile seepage or drainage and may result in reduced cost during mine closure phase. 

• Selective placement of waste rock on the dump. 

 

Given the low PAF to NAF ratios, storage of PAF waste rock is considered to be a manageable issue 

with minor cost impacts. PAF waste rock could be stored in the TSF, but the present design is based 

on providing purpose-built dumps to accommodate both NAF and PAF waste rock. 

 

Dump design for ARD control 

Various alternatives for preventing acid generation, or its potential impacts, were assessed. The 

most appropriate solution for Oyu Tolgoi is to selectively schedule and manage waste to 

encapsulate PAF material as shown in Figure 8.2 and summarized as follows: 

 

• The small proportion of PAF material will be identified in mine planning and will be 

selectively placed on the waste dumps to be encapsulated within NAF material. 

• A foundation layer of acid-neutralizing waste rock will be placed to form a buffer zone. 

• A “store and release” cover will be placed over any PAF waste to reduce infiltration. The 

thickness of this layer will be between 0.3 m and 0.5 m depending on the availability of 

suitable material from the mine. The finer-grained colluvial mine waste is expected to be 

suitable for use as a store-and-release cover material. 

• Suitable waste materials for a wind-resistant cover will be a mixture of gravel and rock and 

fine soils. The gravel and rock will resist wind erosion, and the fine soils will hold moisture. 

This solution effectively represents how the natural surface soils resist wind erosion in their 

undisturbed state. 

• The cover will be complemented further by managing surface runoff in relevant areas by 

means of surface water drains and runoff water diversions. The dump surfaces will have a 

minor gradient, and diversion channels will be constructed around the dumps to collect runoff 

not held within the store-and-release layer. 

• Re-grading the dump slopes will reduce erosion, increase the long-term integrity of the covers, 

and harmonize the dump with the surrounding landscape. The benches on each lift will be 6 m 

wide before being smoothed by dozer on closure. 
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Figure 8.2 Typical Waste Dump Section with Distribution of NAF and PAF Waste 

 

 

The waste dump will be constructed in lifts of approximately 20m with a 6 m bench between lifts. The 

profile will be developed progressively to allow easy access for equipment. Between benches, the 

angle of the batter slope will be increased to form a concave profile, as shown in Figure 8.3. This 

concave shape (as specified in the Environmental Design Criteria) will result in a natural, stable slope 

with minimal dozing. The maximum height of each waste dump will be approximately 70 m. 

 

Figure 8.3 Waste Dump Profile - Typical section 
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8.2.3 RECLAMATION AND CLOSURE PLAN 

 

The waste rock dumps will be regraded to flatter slopes with sufficient factor of safety to ensure long-

term slope stability (minimum of 2H:1V). Toe seepage and runoff will be directed through collection 

ditches into the reclaimed open pit. Initial investigations suggest that there is insufficient overburden 

in the pre-development area of these waste dumps to allow for replacement of a self-sustaining 

vegetative cover over the dumps. This will, however, be further investigated as the mine planning 

process proceeds.  

 

Potentially-acid-forming (PAF) rock will be totally encapsulated within NAF waste rock in the dump, 

and initial geochemical assessments suggest that the overall net drainage from the waste rock dumps 

should not be acidic. 

 

Specific actions required to close out the open pit waste rock dumps are as follows: 

• regrade the waste rock dump slopes to flatter slopes as necessary to achieve an acceptable 

geotechnical factor of safety 

• collect seepage in toe ditches and direct gravity drainage into the open pit 

 

Dust generation will be a significant closure issue.  The presence of silver and arsenic may present an 

environmental concern in regard to dust contamination.  Waste dumps, tailings facilities, and disturbed 

areas will therefore need to be constructed to minimize dust during operation and after closure. Dust 

can be controlled by selectively dumping rocky waste on the perimeters of all areas.  The stability of 

the waste dump is planned to be enhanced by regrading the side slopes to a lower angle.  This will be 

accomplished by shaving off the shoulders of lifts on closure. 

 

Prevention of post-closure acid formation from the waste rock dump will be accomplished through 

management of waste rock during active mining and construction of the dump.  The most appropriate 

solution for Oyu Tolgoi is to selectively schedule and manage waste to encapsulate PAF material as 

follows: 

 

• Identify PAF material in mine planning and selectively place on the waste dumps to be 

encapsulated within NAF material. 

• A “store and release” cover would be placed over the PAF waste dumps to reduce infiltration.  

The thickness of this layer would be between 0.3 and 0.5 m depending on the availability of 

suitable material from the mine.  The finer grained colluvial mine waste is expected to be suitable 

for use as “store and release” cover material. 
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• However, erosion protection is required to minimize dust generation and erosion of the waste 

dump surfaces by the strong wind and without a strong vegetative cover.  The current intent is to 

select suitable waste materials with a high gravel and rock content and fine soil to form a “store 

and release” cover, which is wind resistant.  The gravel and rock will resist erosion and the fine 

soils will hold moisture.  This solution is effectively how the natural surface soils resist wind 

erosion in their undisturbed state.  This will require careful waste selection for this purpose and 

requires additional work to define and identify.  
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8.3 TAILINGS MANAGEMENT 

 

8.3.1 TAILINGS PHYSICAL AND GEOCHEMICAL TEST WORK  

 
Physical test work 

The design of the tailings storage facility (TSF) is based on test work conducted by Knight Piésold 

(KP) in 2003 (four tailings samples) and 2004 (one tailings sample). Knight Piésold used a standard 

suite of tests to predict the physical properties and behavior of a tailings slurry. The results of these 

tests are described in detail in KP report PE601-00001/14 (see references). The samples were prepared 

from drill core ore samples from various locations within the Oyu Tolgoi project area, including the 

Southwest and Hugo South deposits. 

 

The KP test work classified the tailings as predominantly silt sized with low plasticity silt (ML), 

according to the Unified Soil Classification System. The settling rate is moderately fast (95% of final 

settled density within five days), and relatively high final settled densities are achievable with up to 

42% of the initial water volume released as supernatant. However, due to beach evaporation, it is 

envisaged that 28% to 33% of the solution in the tailings slurry will reach the TSF pond. From Marsh 

Cone viscosity tests it is expected that pumping with a solids content below 65% should be achievable 

with conventional centrifugal slurry pumps. 

 

Geochemical Characterization of Tailings 

Geochemical characterization of tailings and waste rock samples was conducted to characterize the 

acid-generating potential of the materials. The test work on the tailings samples was carried out by 

SGS Lakefield and Environmental Geochemistry International Pty Ltd (EGi). Knight Piésold 

interpreted the results of the SGS Lakefield work, and EGi interpreted its own results. EGi performed 

the test work and interpretation on the waste rock samples. This includes both static and kinetic testing 

(kinetic test work ongoing). 

 

SGS Lakefield prepared several samples of composite tailings, which were subjected to static test 

work. The tailings were produced from composite drill core ore samples from the Southwest, Central, 

and Hugo South deposits. 

 

EGi tested a total of two pilot-plant and eleven bench-scale tailings samples. The samples 

concentrated on the Southwest and Hugo North deposit, as these will be the main deposits and the first 

to be developed. The samples from these two deposits represented individual production periods. One 

bench-scale sample was also tested for the Central deposit and one for the Hugo South deposit. 
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The test results from both sets of test work are shown in Table 2. In summary, the test results show 

that most of the tailings will be non-acid forming. Any potentially acid forming tailings will be 

encapsulated within NAF material. 

 

Table 8.2 Acid forming classification of tailings sample 

 

 

8.3.2  TSF OPTIONS STUDY  

 

KP study 

During 2004, Knight Piésold conducted an options study to determine the most suitable site and 

design for the TSF. The study was based on various sites identified previously by KP and was 

completed in four phases to accommodate the changing project design criteria and to progressively 

consider different design and construction options. Various methods of construction and deposition 

were considered at each site to determine the lowest-cost design. The construction and operating 

parameters also changed between study phases as the throughput and total storage volume were 

modified with the evolving mining plans at the time. 

 

Conclusions from previous phases were used to guide design options for subsequent phases. The four 

phases for the TSF options study were called the Initial Phase, Phase One, Phase Two, and Phase 

Three. The Initial Phase was conducted during the 2003/2004 scoping study and involved the 

identification of site options and a range of deposition methods. Several of the sites were subjected to 

a process of elimination based on comparative suitability during the first two phases. Phase Three, 

represented the detailed option study for the selection of the preferred option. In total, eight sites were 

assessed and then reduced to four.  

 

The four were evaluated against cost, technical and environmental criteria. The latter included distance 

from the diverted river as well as site suitability. Option TSF 4 was therefore adopted as the preferred 

site for the study. This option was clearly the most favorable and would only be likely to change if the 

pumping and pipeline costs were able to be greatly reduced or if the risk of block-cave subsidence 

were too high. 
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Ultra Thickened Tailings Evaluation 

The use of thickened tailings is advantageous in strongly negative water balance cases because it 

reduces evaporation water loss within the system and so reduces the water requirements from the 

borefield. For instance, at 70% slurry solids content, the water make-up should be 20% less than at 

60% solids. 

 

Potential cost differences between using ultra-thickened tailings as opposed to conventionally 

thickened tailings were assessed against cost differences, water consumption and other factors. The 

analysis was carried out in 2003 by AAJV and KP. 

 

Based on cost and operational considerations it was decided to develop the tailings management 

design using conventional thickener technology for solids content in the range of 55% to 65%.  

 

Stability assessment 

A stability assessment was completed using the computer program XSTABL. The embankment slopes 

were designed to provide a factor of safety of 1.3 during operation, to a maximum height of 

approximately 50 m. Embankment displacement was calculated using the Makdisi & Seed Method 

(1978) based on a seismic event of M8.5. These results indicate that while the embankment will move 

during large seismic events, estimated displacements are negligible and the TSF will remain 

serviceable without release of tailings or water. This is dependent on the tailings being sufficiently dry 

and dense near the embankments so that liquefaction does not occur in the zones affecting upstream 

raises. For such large facilities in the dry climate at Oyu Tolgoi, this will be ensured during operation 

by proper monitoring and revising the construction and/or deposition methods if required. The design 

is flexible and can be modified at each raise to suit the tailings deposit conditions assessed by in-situ 

testing. 

 

Seepage Assessment 

Knight Piésold conducted a preliminary assessment of potential seepage from the TSF. The following 

main factors were used to predict seepage: 

• stratigraphy and existing groundwater level 

• shape of the tailings facility and method of deposition and pond control 

• groundwater drainage towards the open pit 

• material properties based on investigation and testing. 

 



 Oyu Tolgoi Project                                                                                                    Mining and Processing EIA  
 

 

 

 

Prepared by ECO-TRADE LLC. Environmental Consultants, Mongolia                 Client: Ivanhoe Mines Mongolia Inc (IMMI) XXK 

   
Part II. Chapter 8. Page 16 

The mine dewatering analysis conducted by Aquaterra demonstrates that a zone of drawdown will 

develop around the pits and underground workings, extending under the entire area of the TSF towards 

the mine workings. This will result in a general groundwater gradient toward the mine workings. After 

cessation of mining, these water table levels are likely to partially recover. The flows from most areas 

of the TSF towards the mine workings are expected to be permanent, owing to the evaporative 

drawdown in the open pits. However, some of the outer areas of the TSF may not be above the 

reduced zone of drawdown. By this stage seepage will have greatly reduced and most long-term 

seepage occurring from under the rehabilitated tailing storage facility area will continue to draw 

towards the pits due to the permanent water table gradient. 

 

Technical design elements and considerations 

Based on identification and evaluation of options KP developed detailed designs for the TSF (see 

References). Detailed technical design criteria included storage requirements, soil requirements, slurry 

characteristics, tailings characteristics, climatic conditions (including extreme rainfall events) and 

seismic design factors affecting dam failure. 

 

Design elements include the following: 

 

• Facility description: Construction in two cells, each consisting of two sub-cells for separate 

winter and summer deposition; use of natural clay material as base; a low permeability layer 

and structural fill for the starter dam; use of tailings for construction material where dry; use 

of mine waste for structural fill; under drainage system to control seepage. 

• Embankment profile: Because of the low topographical relief at site, a four-sided, bunded 

impoundment is proposed consisting of an upstream low-permeability layer (Zone A), a 

transition/filter area of structural fill (Zone B), and a downstream structural layer (Zone C). 

The plan includes using tailings and waste rock. The embankment will be raised annually as 

required. 

• Seepage Control: Seepage through the tailings mass will be intercepted by a series of 

collector, branch, and finger drains, which will join to form a basin under drainage system 

• Decant System: Using floating barge systems, supernatant and surface runoff water from the 

facility will be pumped back to the plant via pipeline for reuse in the process circuits.  

• Deposition System: Sub-aerial tailings deposition methods will be used, rotating the point of 

deposition over the basin area to maintain moist beaches, thereby reducing ice formation and 

dust generation and seepage.   

• Stability assessment: Modeling for seismic events. 
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• Under drainage collection system: Design details for the basin under drainage collection 

system, the embankment toe drain and under drainage collection tower. 

• Deposition strategy: Planned rotation for systematic placement and drying, formation of 

beaches, alternate use of sub-cells for summer and winter (reducing freezing) maximizing 

tailings density, reducing evaporation, minimizing dust. 

• Distribution pipelines: Independent pipelines for flexible deposition 

• Winter deposition strategy during freezing conditions to allow settling under the ice surface 

Upstream runoff: Two options were considered for managing surface water runoff upstream of 

the facility: constructing a diversion channel and temporary ponding. The second option was 

selected as providing a temporary source of water 

 

Design review 

During the development of the IDP base design for the tailing storage facility, Golder Associates Ltd. 

(Golder) was retained to review the proposed KP tailings storage facility design and evaluate 

alternative design options. Golder issued the evaluation as a report entitled, “Review of Feasibility 

Design Tailings Storage Facility, Oyu Tolgoi Project” and as a Technical Memorandum entitled, 

“Alternative Tailings Facility Design Options, Oyu Tolgoi Tailings Storage Facility “(see references) 

 

Golder’s review of the Knight Piésold design indicated that sufficient information has been provided 

and that the design is adequate to support a feasibility study. Golder did not recommend any 

significant modifications to the design, but suggested that some design concepts be refined during the 

basic engineering phase of the project. Those with environmental implications included the following: 

• Additional geochemical characterization work should be completed on the waste material to 

be used for the embankment construction. 

• Further details of the operating plan should be developed, indicating the duration between 

wetting cycles, or of the wetting cycle itself, on any given portion of beach. Any requirement 

for increasing the frequency of wetting cycles may result in increased water consumption for 

dust control, ultimately leading to higher raw water demand. 

• Alternative methods or means of dust suppression within the TSF should be investigated,  

 

Golder also assessed alternative designs, including thickening options and alternative means of dust 

suppression, including waste rock windbreaks 

 

Of the alternative design options proposed by Golder, none was seen in the IDP as offering significant 

advantages or cost savings over the current Knight Piésold design. The use of thickened tailings does 



 Oyu Tolgoi Project                                                                                                    Mining and Processing EIA  
 

 

 

 

Prepared by ECO-TRADE LLC. Environmental Consultants, Mongolia                 Client: Ivanhoe Mines Mongolia Inc (IMMI) XXK 

   
Part II. Chapter 8. Page 18 

appear to have advantages for water recovery and will therefore be further evaluated in the basic 

engineering phase of the project. 

 

8.3.3 TAILINGS SYSTEM ENVIRONMENTAL DESIGN 

 

Design criteria 

Design criteria relating to managing environmental risks are as follows: 

• Ensuring an optimum location such that the TSF is isolated from watercourses and river 

sediments to prevent any polluting runoff during mine operation and after closure. 

• In selecting the location, ensuring an impermeable base to prevent seepage 

• Ensuring stability of the TSF banks 

• Control of seepage 

• Minimizing risks to people and the environment in the event of breach 

• Minimizing potential risks from ARD. 

• Provision of water for dust suppression and other purposes 

• Minimizing dust 

• Ensuring controls in the event of temporary shutdown 

• Minimizing environmental risks post closure 

Design and operation measures relating to these are summarized in the remainder of this section and in 

section 3.4. 

 

Optimum location  

Four possible TSF sites were examined as noted above. The selected site is east of the concentrator 

and the open pits. The site is flat and thus construction is expected to be relatively inexpensive.  The 

site is also the furthest away from the diverted river. 

The TSF site is lower in elevation than the tailings thickeners and adjacent to the waste rock storage 

area. This location minimizes pumping requirements from the thickeners and the costs for waste rock 

haulage. Mine waste rock will be the principal construction material for the starter dam.  

 

Impermeable base 

The natural clay soil material at this site will be conditioned to achieve a relatively low permeability 

TSF base prior to tailings deposition.  

 

Embankment stability 

The embankments have been designed for higher-than-required seismicity (see modeling noted above)  
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The design criteria for the TSF were based on an evaluation of both the probability and consequence 

of failures. Design focused on preventing high-consequence failures as well as adverse impacts to 

project operation caused by any low-consequence failures. The flexible operating procedures for the 

TSF are intended to prevent the need for temporary shutdown during low-consequence failures. 

 

The TSF embankment will be constructed with an outer zone of mine waste to provide a durable 

surface to resist wind erosion.  The inner portion of the embankment will be constructed of either mine 

waste or tailings from the upper beach area.  Mine waste can be placed most of the year.  However, at 

times freezing conditions may prevent placement and compaction of the inner portion.  Use of the 

tailings for embankment construction will be climate dependent, and will be practical during summer 

months when freezing is not an issue and the material can be suitably dried, moisture conditioned, and 

compacted. 

 

Control of seepage 

Seepage through the tailings mass will be intercepted by a series of collector, branch and finger drains, 

which will join to form a basin under drainage system.  The drainage network will be connected to 

three concrete sumps located at the upstream toe of the main embankment, with seepage pumped back 

into the impoundment. 

 

Precautions in the event of a breach 

Access to the TSF area will be restricted by the site perimeter fence, which will keep out animals and 

people to prevent them from being harmed by any release of tailings and/or process water resulting 

from a breach. In this unlikely event, the tailings will be contained and the area remediated. The 

environmental and social consequences would be of low significance because the tailings would not 

directly contact any residential areas. However, the economic impact would likely be high if the 

operation were halted. Providing two sub-cells in both Stages 1 and 2 allows the TSF to remain in 

operation in one sub-cell at all times. Because the external hazard classification in terms of an 

embankment breach is low, additional design will focus on further reducing any impacts on operation 

or need for shutdown resulting from a breach. 

 

Control of ARD 

Tailings are predicted to be non-acid forming in the long term and therefore should be chemically 

stable through operation and closure. A range of near-surface NAF mine waste materials (clays, sands 

and gravels, competent rock) will be available for various uses. Tailings dams are designed to be 

constructed from waste rock with a low permeability core.  Waste rock used in dams should be non-
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acid forming.  Potentially acid forming rock will leach metals and may do so for a considerable period 

after closure of the mine, thus requiring extended treatment and delaying final closure of the mine. 

 

Design for water recovery 

As the site has a very dry climate with high evaporation potential, water conservation and recovery 

will have a high priority. The TSF design limits the rate of tailings rise allowing high water recovery 

and maximum consolidation of tailings, but minimizing the footprint. Tailings from the concentrator 

will be thickened to 55% to 65 % solids to recover water, and pumped to the TSF. Each TSF cell will 

have a central decanting system to recover tailings supernatant for return to the concentrator.  

 

Further thickening of the tailings is subject to ongoing investigation and may be applied if feasible, 

resulting in a possible increased rate of water recycling to the plant in future.  Decant water is recycled 

from the TSF to the process plant at an average rate of 50 % of discharge water.  TSF return water 

flow is reduced during the winter period as decant water and pore water within the TSF freeze.   

 

Design for dust control 

During mining operations sub-aerial deposition methods will allows operating flexibility to mitigate 

dust generation on the tailings surface. 

 

The outer layer of mine waste rock capping over finished surfaces will provide a durable surface to 

resist wind erosion and further dust formation.  

 

Monitoring 

 

Perimeter monitor wells should be installed around and proximal to the impoundment in strategic 

locations (i.e., targeting paleo drainage-channels) to ensure the underdrainage system catches all the 

seepage.  The monitoring wells should be capable of pumping back at the expected rate of seepage 

they could intersect.  Contamination of shallow groundwater could affect use by local herdsmen and 

should be prevented.  All mine discharges must meet Mongolian Industrial Water Discharge Standards 

(see Chapter 2).  Baseline monitoring of shallow groundwater within and surrounding the Project Area 

will be used to establish appropriate shallow water quality criteria to ensure appropriate response to 

indications of contamination prior to Mongolian or World Bank Standards being breached 

 

Temporary shutdown actions 

The following actions will be taken in case of temporary shutdown to ensure system integrity and 

uncontrolled discharges:  
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• All tailings slurry lines will be purged, flushed, and drained  

• Dust control operations will be maintained  

• Routine dyke inspections will be continued  

• Pump-back equipment below dams (except the reclaim water system) will continue to operate.  

8.3.4 TSF RECLAMATION AND CLOSURE 

 

TSF closure strategy 

Development of the TSF during operations will be planned to meet closure objectives in two 

ways: 

• The embankments will be constructed at a sufficiently flat overall slope and shape to suit 

rehabilitation 

• The embankments will be constructed of waste and be rehabilitated in a similar manner to the 

waste dumps.  This will control wind erosion and will comply with environmental 

requirements 

 
The current TSF design provides for tailings storage over the first 25 years of the mine life. Further 

expansion of the TSF using paddocks is planned to accommodate tailings generated from mining over 

the remaining 15 years of life. Preliminary geochemical investigations suggest that the tailings will be 

NAF. There will, however, be a significant area of exposed tailings solids that needs to be isolated 

from the environment to prevent wind erosion of the stored tailings and to isolate the tailings from 

human and fauna. The preferred approach is to place a layer of waste rock over the surface of the 

tailings to create this isolation barrier. The thickness of this barrier layer will be determined over the 

mine life but is assumed to be in the range of 0.5 to 1 m. Seepage from the tailings impoundment will 

be collected in the downstream seepage ponds and either be gravity-directed into the open pit where 

practical or held within the ponds pending evaporation. The objective is to prevent release of 

contaminated water into the surrounding environment in a manner requiring minimal maintenance.  

 

Any available overburden stockpiled prior to development will be used to create habitat islands for 

native plants where possible on top of the rock barrier above the tailings surface. These “islands” will 

encourage natural recolonization of the entire surface over time and improve aesthetics of the 

reclaimed TSF. 

 

Specific actions required to close out the TSF are as follows: 

• decommission the underdrainage and decant systems as required using concrete grout plugs or 

other approach 
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• cover the entire surface of the TSF with an erosion-resistant waste rock cap and capillary 

break (assumed to be 0.5 to 1 m thick) 

• create islands of vegetation with salvaged topsoil and native plants 

• collect seepage in ponds at toe of perimeter dams and allow to evaporate (preferred option) or 

pump back to TSF (requires long-term power supply 

 

After rainfall periods, the tailings surface will collect water within the old pond area. This could 

result in the creation of a natural vegetated area similar to the original topography. The overall 

aim is to return the final surface areas of the facility to conditions similar to the existing environment. 

 

Revegetation trials should be carried out during the operating life of the mine if revegetation of the 

TSF at the end of mine life becomes a serious option.  Irrigation for the initial period of establishment 

of vegetation on the impoundment surface may be indicated and trials will determine whether this is 

necessary and the likely period required.  Trials could also determine whether revegetation is practical. 

 

Post-Closure Environmental Monitoring & Care & Maintenance 

As noted above, preliminary geochemical assessments indicate that PAF rock can be managed so that 

tailings as well as waste dumps do not become net acid forming. The high net evaporative losses at the 

Oyu Tolgoi site facilitate management of this issue as it limits the amount of water available to 

transport contaminants away from the waste rock dumps and TSF. The post-closure maintenance and 

environmental monitoring activities presented here assume that drainage from the waste dumps and 

TSF can be handled as planned.  

 

If the waste facilities are found to be net acid forming, then the post-closure care and maintenance 

responsibilities presented here are expected to go on for a much longer period than indicated below. 

Monitoring and maintenance programs will be implemented during the closure and post-closure 

phases of the mine to prevent environmental degradation and measure the performance of the closure 

and reclamation procedures. The data collected through post-closure monitoring will allow the 

planned procedures and activities to be adjusted and/or modified as necessary to ensure optimal 

environmental protection. The types of actions to be implemented include: 

• monitoring and reporting on surface water and groundwater quality for 8 years after cessation 

of mining (assume 1 year detail design of closure measures, 2 years construction, 5 years post-

construction). Initial frequency would be similar to the mine operational period, diminishing 

to monthly and then quarterly as it can be shown that reclamation objectives are being 

achieved. Monitoring and reporting on water quality will continue for the long term at a much 

reduced frequency. 
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• preparing a comprehensive report after 8 years to document performance of closure measures 

and obtain release from the Mongolian government for future liabilities 

• monitoring and reporting on physical stability of the TSF dams for the long term and repair as 

required (will also likely require comprehensive dam safety inspections every 10 years or so) 

• monitoring and reporting on the physical stability of the water diversion dike, waste rock 

dumps, drainage ditches, and concrete shaft/raise caps for the long term and repairing as 

required due to erosion damage, human/animal activity, or slumping/cracking dam faces 

• monitoring and reporting on physical stability of open pit voids and unfilled subsidence zones, 

including the status of open water within pit voids, effectiveness of isolation structures, 

erosion controls, and surface water diversions 

• monitoring revegetation and remediating as required until proven to be self-sustaining 

• repairing groundwater monitoring wells, piezometers, survey monuments, and other 

instrumentation as required 

• monitoring and reporting on the effectiveness of dust control measures on waste rock, tailings, 

and other waste areas. Ensure that closure and reclamation measures are assessed for long-

term resistance to wind erosion with specific attention to potential wind blown contaminant 

sources. 

 

Reclamation planning for the Oyu Tolgoi is being incorporated into the mine design. The cost of 

reclamation is included as a component of the Mine Closure and Reclamation Plan currently 

under preparation. 
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8.4 SUMMARY OF TAILINGS EIA AND ENVIRONMENTAL RISKS  

8.4.1 SUMMARAY OF MAIN FINDINGS ON TAILINGS   

The findings of the EIA on the tailing and tailing management of Oyu Tolgoi Project are as follows:  

Physical and geochemical test work and results 

• Over the past three years extensive test work been conducted into the physical and 

geochemical characteristics of waste rock and tailings from the project.  

• A particular focus has been on environmental considerations, in particular assessing any risks 

relating to acid rock drainage (ARD) and metal leachate generation. 

• Preliminary environmental test work has shown that some open pit waste, mainly in the 

central pit, is potentially-acid-forming (PAF), but that a significant proportion of waste also 

has an acid-neutralizing-component (ANC). Even waste with PAF and also some ANC will 

have a long lag time before the onset of net acid formation.  

• As the pit sizes change, the proportion of PAF and non-acid-forming (NAF) rock will change. 

Further column test work is continuing to verify the acid forming potential and associated lag 

periods for selected representative waste rock samples.  

• The test work information to date suggests that any potential acid-rock-drainage (ARD) issues 

can be managed via a combination of mine scheduling of relevant waste types (based on ARD 

potential), and appropriate waste dump and tailings storage facility (TSF) design and 

construction. However, kinetic testing is required to confirm this indication.  

• The location of waste dumps and the TSF to ensure PAF waste is located away from stream 

sediments is necessary to eliminate risk of off-site migration of ARD post closure. It should 

also be noted that the climatic environment at the Project has a substantial excess of 

evaporation over precipitation and the process of potential acid formation will not commence 

until PAF material becomes wet.  

• The potential for acid mine drainage and metal leachate from materials sourced from borrow 

pit areas should be assessed prior to excavation and use on roads. 

 

Design for environmental control 

• Detailed design work has also been conducted into optimizing the design of the waste rock 

dumps and the TSF. Various locations and design options have been considered. 

• Minimizing environmental impacts has been afforded appropriate attention in all aspects of 

facility design for operations and post-closure.  

• Hydrogeological and groundwater studies, together with the arid location, suggest minor risks 

to ground and groundwater from PAF rock and metal leachate.  
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• The design and monitoring measures proposed appear to be appropriate for further minimizing 

risks from runoff and seepage during operation and post-closure. Measures include locating 

the TSF away from river beds, sealing the base of waste rock dumps, stockpiles and the TSF 

with clay material, installation of underdrainage and containment of spills from any breaches. 

PAF waste will be layered with NAF material in the waste rock dump. The PAF tailings will 

be encapsulated within the NAF tailings in the TSF cells. 

• The TSF embankments have been designed on the basis of seismic modeling to ensure 

stability and minimal risk of breach 

• Design measures include optimizing deposition methods for tailings and use of waste rock 

over final surfaces. These appear to be appropriate for minimizing any potentially 

contaminated dust during operation and after closure. 

• A high level of attention has been given to design for water recovery thickening levels and 

TSF design, including a decanting system. Consideration is ongoing. 

 

Monitoring of groundwater, dust emissions and TSF embankment stability will occur at Oyu Tolgoi to 

provide an effective measure of environmental performance and stability of the facility over the life of 

the project in accordance with the Environmental Monitoring Plan (see Part 5. Chapter 2).  The results 

from the monitoring program will be made available to a monitoring stakeholder group which is 

proposed to include relevant authorities, community leaders and existing neighbouring groundwater 

users .   These results will be made available on a regular basis, most likely to be annually.  

 

The monitoring program for the TSF will include groundwater sampling of perimeter bores to ensure 

seepage from the TSF does not result in elevated contaminants beyond the limits established in the 

relevant standards as specified in Part 2 Chapter 2.  Investigation levels and action levels will be 

assigned for key concentrations of contaminants within the Tailings Storage Facility Management 

Plan.   

 

Dust monitoring will occur for the area south of the TSF as proposed in the Air Quality Monitoring 

Program in Chapter 4.   Dust characteristics will be monitored from dust samples and soil samples 

where any deposition of tailings dust may occur.  Operational visual monitoring and response 

procedures will be required for the TSF to ensure that appropriate actions are taken in the event of dust 

lift-off form dry tailings surfaces.  The operational control of dust from the tailings surface will require 

regular inspection of the tailings surface. 

 

The TSF embankment stability will be assessed annually during operations in accordance with the 

relevant ICOLD standard and methods. 
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The application of the Environmental Monitoring Plan and Environmental Management Plan 

commitments included in this EIA will ensure that adequate safeguards and reviews are in place to 

ensure the protection of shallow water resources, vegetation and land use values. 
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8.4.2 ENVIRONMENTAL RISKS 

 

Risks from ARD and metal leachate contamination 

Geochemical testing has been conducted on samples of tailings and the open pit waste rock. No 

modeling has yet been done to predict the potential for post-closure acid-mine drainage and metal 

leachate generation. The existing test work results suggest that potential geochemical issues are 

present bur can be managed by a combination of mine scheduling of relevant waste types and 

appropriate design and construction of the waste dumps and TSF. The potential for acid mine drainage 

and metal leachate from materials sourced from borrow pit areas should be assessed prior to 

excavation and use on roads. 

 

Hydrogeological and  groundwater studies, together with the arid location, suggest minor risks to 

ground and groundwater. The design and monitoring measures proposed appear to be appropriate for 

further minimizing risks from seepage during operation and post-closure. 

 

Dust mitigation 

Design measures appear to be appropriate for minimizing any potentially contaminated dust during 

operations and post closure. 

 

Water recovery 

A high level of attention has been given to design for water recovery in thickening levels and TSF 

design. Consideration is ongoing. 

 

Monitoring of groundwater, vegetation, fauna, herder wells and surface water features within the 

groundwater resource areas over the operational life of the borefield will be undertaken in accordance 

with the Environmental Monitoring Plan (see attached to this document).  The results from the 

monitoring program will be made available to relevant authorities, community leaders and existing 

groundwater users within the resource area.  If the monitoring program indicates negative impacts 

from ARD or PAF, the appropriate response to prevent or mitigate impacts will be developed in 

consultation with the relevant authorities and community representatives.   

 

The application of the Environmental Monitoring Plan and Environmental Management Plan 

commitments included in this EIA will ensure that adequate safeguards and reviews are in place to 

ensure the protection of shallow water resources, vegetation and land use values. 
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8.5 HAZARDOUS MATERIALS AND WASTES MANAGEMENT  

 

Preparation of a Hazardous Materials and Wastes Management Plan is a prerequisite under both the 

Mongolian and World Bank (International Finance Corporation – IFC) environmental assessment 

processes. This is to ensure that pollution prevention measures associated with hazardous materials 

and wastes produced during the life of the project are incorporated into the mine planning process as 

early as possible, well before construction commences.  

The Oyu Tolgoi Project will generate industrial wastes outside of mill tailings and waste rock that 

must be managed in an environmentally acceptable manner both during the mine’s operating life and 

at closure. It is expected that industrial wastes generated during the life of the project will consist of 

the following five classes: 

1. Non-hazardous solid wastes (garbage) 

2. Potentially hazardous wastes such as waste antifreeze (glycol), waste engine and lubricating 

oils, waste solvents, waste paint, spent batteries, etc. 

3. Putrescible or organic kitchen waste from the accommodation complex  

4. Sewage sludge and non-industrial grey water 

5. Contaminated soils 

 

 

Non-Hazardous Solid Wastes (Garbage) 

Non-hazardous solid waste materials generated by mining activity will consist of lumber, cardboard, 

paper, plastics and metal coming from packaging from operating supplies and from maintenance 

activities. These materials will be collected and transported to a purpose built on-site landfill 

developed to manage and permanently contain these types of wastes. All garbage on site is now sent to 

a purpose-built transfer station where it is sorted.  Paper and wood is incinerated to heat water, plastic, 

glass and metal are sent to the Khandbogd soum where they are further sorted, packaged and recycled.  

At present only kitchen wastes and incidental non-recyclables are sent to the Oyu Tolgoi landfill site A 

potential site for this landfill at the Oyu Tolgoi Project is located north of the tailings storage facility 

as indicated on the general site layout, Figure I.20   

The criteria used for selection of the site included the following factors:  

a) the site must have capacity to handle all of the expected waste generated over the mine life  

b) the site will include sufficient space to allow for the segregation and temporary storage of certain 

types of waste to encourage re-use to reduce overall waste generation;  
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c) the site will be selected in an area of low permeability underlying soil so that any potentially 

contaminated drainage from the landfill site can be monitored and prevented from damaging any 

underling groundwater aquifers, and  

d) the site will be selected with final closure and reclamation in mind. At Oyu Tolgoi several 

alternatives exist: 

• Development of a conventional landfill sited in an area where underlying natural clay or till 

can be used to prevent seepage from the landfill draining into underlying aquifers. The 

drainage can be directed into a sump that in turn could gravity flow towards the open pit so 

that at closure all seepage can be managed through the pit  

 

• Development of a conventional landfill constructed with a synthetic liner (HDPE or GCL) 

used to prevent seepage from the landfill draining into underlying aquifers. The drainage can 

be directed into a sump that in turn could gravity flow towards the open pit so that at closure 

all seepage can be managed through the pit. 

 

Disposal of non-hazardous waste within the waste rock dumps. The waste could be encapsulated 

within a section of the waste rock dumps that drains into the open pit to facilitate long term 

management of seepage. 

The preferred solid waste disposal facility for the Oyu Tolgoi Project will involve continuous land 

filling in a trench or pit. This landfill facility will be fenced to contain wind blown waste and prevent 

animals from entering the site.  

At Oyu Tolgoi additional investigations will be completed prior to the operational  phase to design the 

non-hazardous landfill site. 

 

Potentially Hazardous Waste Management 

A facility or suitable area will have to be incorporated into the mine development plan for the Oyu 

Tolgoi Project to collect and store potentially hazardous materials for re-packaging and removal from 

site. These materials will be sent to an appropriate disposal or recycling facility licensed for such 

activity by the Mongolian authorities. A location for the on site hazardous waste management facility 

will be selected during the detailed engineering phase of the project. Items such as waste oil, waste 

antifreeze, waste solvents, waste grease or spent batteries need to be collected at source and transferred 

into appropriate storage containers located within this hazardous waste management facility pending 

repackaging and shipment off site. The facility should include a liner (either HDPE or made from a 
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suitable low permeability soil material) with containment bunding to segregate the different types of 

waste being stored and to contain any spillage of hazardous waste.  

An alternative to off-site disposal for waste engine or lubricating oil is to install a suitable waste oil 

fired furnace that can be utilized to burn the waste oils generated on site to generate heat that can be 

used during winter months to supplement other building heat sources. The waste oil burner needs to be 

equipped with filters to remove heavy metal sludge from the waste oil prior to burning. A system for 

collecting and storing the waste oil year round needs to be installed to accommodate stockpiling waste 

oil until needed during the winter heating season. This can consist of a waste oil tank constructed in a 

bunded containment area to be located in close proximity to the waste oil burner unit.  IMMI will 

consider this alternative during the detailed engineering phase of the project. 

 

Putrescible Organic Kitchen Waste 

Organic kitchen waste produced at the main kitchen at the project’s accommodation complex can be 

disposed of within the non-hazardous landfill site, however this tends to attract undesirable wildlife at 

some project sites. In such a case typically these organic wastes are segregated at source and burned 

daily within a fuel oil fired incinerator located preferably in close proximity to the point of generation. 

This eliminates the unwanted attraction of wildlife caused by rotting organic matter. The need for a 

kitchen waste incineration system at the Oyu Tolgoi Project will be assessed and a decision taken on 

whether such organic waste will be incinerated or directed into the non-hazardous landfill site during 

the detailed engineering phase of the project.  

Sewage Sludge and Non-Industrial Grey Water 

Domestic sewage from the Oyu Tolgoi Project’s accommodation complex and other buildings will be 

collected and directed to an on-site sewage treatment plant.. It will be designed to treat site wide 

sewage from contractors and operations personnel.  The facilities will comprise screening and grit 

removal, biological reactor, chemical dosing systems inclusive of caustic and alum dosing, sludge 

dewatering and all associated control systems, instrumentation, piping and supervisory control and 

data acquisition (SCADA) and telemetry system to facilitate remote operation.  Local septic tanks will 

be provided at the underground offices and change rooms, and at the security gatehouses.  Treated 

wastewater from the waste water treatment  facility will be pumped to the tailings hopper for disposal 

within the TSF.   Monitoring of bacterial levels in process water should be undertaken on a monthly 

basis to maintain occupational health standards; sampling frequency should be increased to weekly if 

exceedances occur and continue at this increased frequency until standards are again met.  

Since the treatment plant will not discharge directly to the environment, the only contaminant of 

concern is likely to be fecal coliform which must be disinfected with chlorine or UV radiation.  Prior 
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to construction of the TSF, water should either be stored in a temporary sewage lagoon, used for dust 

suppression (given bacterial concentration standards are met), or a septic tile field installed to treat the 

waste water in situ. 

 

Contaminated Soil 

Over the Project life there are likely to be accidental events that result in the release of relatively small 

amounts of contaminants into soil. The resulting clean up activity will involve the removal of 

relatively small volumes of contaminated soil for remediation or disposal. These accidental events can 

result in the contamination of soil with hydrocarbons, concentrate and chemicals. It is proposed that 

soil remediation quality standards be used to delineate contaminated soil and determine remediation 

standards. These take into account contaminant pathways to be evaluated for each land use and 

specific contaminant type,  

These types of contaminated soils will be segregated and remediate as follows: 

• Hydrocarbon contaminated soils will be excavated and placed with in a land farm facility 

consisting of a liner (HDPE or low permeability compacted soil) and a containment bund. The 

hydrocarbon contaminated soil will be spread within the land farm in thin lifts (~12 inches) 

mixed with some ammonium nitrate fertilizer and then turned over by tilling in a periodic 

basis to encourage volatilization and organic remediation processes to occur that will reduce 

the levels of hydrocarbon contamination to a point where the soils can be used in site 

reclamation/ closure without causing adverse environmental harm [There are now 

commercially available bacteria that can be used to hasten the breakdown of hydrocarbons in 

soil.   

• Soils contaminated with copper concentrate will be returned to the ore stockpile or waste rock 

dump and run through the mill to recover the economic minerals 

• Other contaminated soils not potentially remediate by land farming or by running through the 

mill process will be placed within the tailings impoundment for encapsulation within the mill 

tailings slurry 
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Appendix 1: Assessment of Acid Forming Characteristics 
Source Environmental Geochemistry International Pty Ltd 

 
Introduction 

Acid rock drainage (ARD) is produced by the exposure of sulphide minerals such as pyrite to 
atmospheric oxygen and water. The ability to identify in advance any mine materials that could 
potentially produce ARD is essential for timely implementation of mine waste management strategies. 
 
A number of procedures have been developed to help assess the acid forming characteristics of mine 
waste materials. The most widely used assessment methods for ARD characterization are the Acid-
Base Account (ABA) and the Net Acid Generation (NAG) test. These methods are referred to as static 
procedures because each involves a single measurement in time. 
 
Acid-Base Account 

The acid-base account involves static laboratory procedures that evaluate the balance between acid 
generation processes (oxidation of sulphide minerals) and acid neutralizing processes (dissolution of 
alkaline carbonates, displacement of exchangeable bases, and weathering of silicates). 
 
The values arising from the acid-base account are referred to as the maximum potential acidity (MPA) 
and the acid neutralizing capacity (ANC), respectively. The difference between the MPA and ANC 
value is referred to as the net acid producing potential (NAPP). The chemical and theoretical basis of 
the ABA are discussed below. 
 

Maximum Potential Acidity 

The MPA that can be generated by a sample is determined from the sample sulphur content. The total 
sulphur content of a sample is commonly determined by the Leco high temperature combustion 
method. The calculation assumes that all the sulphur measured in the sample occurs as pyrite (FeS2) 
and that the pyrite reacts under oxidizing conditions to generate acid according to the reaction: 
FeS2 + 15/4 O2 + 7/2 H2O => Fe(OH)3 + 2 H2SO4 
 
According to this reaction, the MPA of a sample containing 1 %S as pyrite would be 30.6 kilograms of 
H2SO4 per tonne of material (i.e. kg H2SO4/t). Hence the MPA of a sample is calculated from the 
total sulphur content using the following formula: 
MPA (kg H2SO4/t) = (Total %S) x 30.6 
 

The use of the total sulphur assay to estimate the MPA is a conservative approach because some 
sulphur may occur in forms other than pyrite. Sulphate-sulphur and native sulphur, for example, are 
non-acid generating sulphur forms. Also, some sulphur may occur as other metal sulphides (e.g. 

covellite, chalcocite, sphalerite, galena) which yield less acidity than pyrite when oxidised or, in some 
cases, may be non-acid generating. The total sulphur content is commonly used to assess MPA 
because of the difficulty and costs involved in routinely determining the speciation of sulfur forms 
within samples and determining reactive sulphide-sulfur contents. However, if the sulphide mineral 
forms are 
known then allowance can be made for non- and lesser acid generating sulfur forms to provide a better 
estimate of the MPA. 
 

Acid Neutralizing Capacity 

The acid formed from pyrite oxidation will to some extent react with acid neutralizing minerals 
contained within the sample. This inherent acid buffering is quantified in terms of the ANC. 
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The ANC is commonly determined by the Modified Sobek method. This method involves the addition 
of a known amount of standardized hydrochloric acid (HCl) to an accurately weighed sample, 
allowing the sample time to react (with heating), then back-titrating the mixture with standardized 
sodium hydroxide (NaOH) to determine the amount of unreacted HCl. The amount of acid consumed 
by reaction with the sample is then calculated and expressed in the same units as the MPA, that is 
kg H2SO4/t. 
 

Net Acid Producing Potential 

This is a theoretical calculation commonly used to indicate if a material has potential to produce acidic 
drainage. It represents the balance between the capacity of a sample to generate acid (MPA) and its 
capacity to neutralize acid (ANC). The NAPP is also expressed in units of kg H2SO4/t and is 
calculated as follows: 
NAPP = MPA - ANC 
 
If the MPA is less than the ANC then the NAPP is negative, which indicates that the sample may have 
sufficient ANC to prevent acid generation. Conversely, if the MPA exceeds the ANC then the NAPP 
is positive, which indicates that the material may be acid generating. 
 
ANC/MPA Ratio 

The ANC/MPA ratio is frequently used as a means of assessing the risk of acid generation from mine 
waste materials. The ANC/MPA ratio is another way of looking at the acid base account. A positive 
NAPP is equivalent to an ANC/MPA ratio less than 1, and a negative NAPP is equivalent to an 
ANC/MPA ratio greater than 1. A NAPP of zero is equivalent to an ANC/MPA ratio of 1. 
 
The purpose of the ANC/MPA ratio is to provide an indication of the relative margin of safety (or lack 
thereof) within a material. Various ANC/MPA values are reported in the literature for indicating safe 
values for prevention of acid generation. These values typically range from 1 to 3. As a general rule, a 
ANC/MPA ratio of 2 or more generally signifies that there is a high probability that the material will 
remain circum-neutral in pH and thereby should not be problematic with respect to acid rock drainage. 
 

Acid-Base Account Plot 

Sulphur and ANC data are often presented graphically in a format similar to that shown in Figure A1. 
This figure includes a line indicating the division between NAPP positive samples from NAPP 
negative samples. Also shown are lines corresponding to ANC/MPA ratios of 2 and 3. 
 



 Oyu Tolgoi Project                                                                                                    Mining and Processing EIA  
 

 

 

 

Prepared by ECO-TRADE LLC. Environmental Consultants, Mongolia                 Client: Ivanhoe Mines Mongolia Inc (IMMI) XXK 

   
Part II. Chapter 8. Page 35 

 
Figure A-1. Acid-base account (ABA) plot 
 
 
Net Acid Generation (NAG) Test 

The NAG test is used in association with the NAPP to classify the acid generating potential of a 
sample. The NAG test involves reaction of a sample with hydrogen peroxide to rapidly oxidize any 
sulphide minerals contained within a sample. During the NAG test both acid generation and acid 
neutralization reactions can occur simultaneously. Therefore, the end result represents a direct 
measurement of the net amount of acid generated by the sample. This value is commonly referred to as 
the NAG capacity and is expressed in the same units as NAPP, that is kg H2SO4/t. ANC (kgH2SO4/t) 
 
Several variations of the NAG test have been developed to accommodate the wide geochemical 
variability of mine waste materials. The three main NAG test procedures currently used by EGi are the 
single addition NAG test, the sequential NAG test, and the kinetic NAG test. 
 

Single Addition NAG Test 

The single addition NAG test involves the addition of 250 mL of 15% hydrogen peroxide to 2.5 gm of 
sample. The peroxide is allowed to react with the sample overnight and the following day the sample 
is gently heated to accelerate the oxidation of any remaining sulphides, then vigorously boiled for 
several minutes to decompose residual peroxide. When cool, the pH and acidity of the NAG liquor are 
measured. The acidity of the liquor is then used to estimate the net amount of acidity produced per unit 
weight of sample. 
 
An indication of the form of the acidity is provided by initially titrating the NAG liquor to pH 4.5, 
then continuing the titration up to pH 7. The titration value at pH 4.5 includes acidity due to free acid 
(i.e. H2SO4) as well as soluble iron and aluminium. The titration value at pH 7 also includes metallic 
ions that precipitate as hydroxides at pHs between 4.5 and 7. 
 

Sequential NAG Test 

When testing samples with high sulphide contents it is not uncommon for oxidation to be incomplete 
in the single addition NAG test. This can sometimes occur when there is catalytic breakdown of the 
hydrogen peroxide before it has had a chance to oxidize all of the sulphides in a sample. To overcome 
this limitation, a multi-stage sequential NAG test is often carried out. This test may also be used to 
assess the relative geochemical lag of PAF samples with high ANC. The sequential NAG test is a 
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multi-stage procedure involving a series of single addition NAG tests on the one sample (i.e. 2.5 g of 
sample is reacted two or more times with 250 mL aliquots of 15% hydrogen peroxide). At the end of 
each stage, the sample is filtered and the solution is used for measurement of NAGpH and NAG 
capacity. The NAG test is then repeated on the solid residue. The cycle is repeated until such time that 
there is no further catalytic decomposition of the peroxide, or when the NAGpH is greater than pH 
4.5. The overall NAG capacity of the sample is then determined by summing the 
individual acid capacities from each stage. 
 

Kinetic NAG Test 

The kinetic NAG test is the same as the single addition NAG test except that the temperature, pH and 
sometimes EC of the liquor are recorded. Variations in these parameters during the test provide an 
indication of the kinetics of sulphide oxidation and acid generation during the test. This, in turn, can 
provide an insight into the behavior of the material field under field conditions. For example, the pH 
trend gives an estimate of relative reactivity and may be related to prediction of lag times and 
oxidation rates similar to those measured in leach columns. Also, sulphidic samples commonly 
produce a temperature excursion during the NAG test due to the decomposition of the peroxide 
solution, catalyzed by sulphide surfaces and/or oxidation products. 
 
Sample Classification 

The acid forming potential of a sample is classified on the basis of the acid-base and NAG test results 
into one of the following categories: 
• Barren, 
• Non-acid forming (NAF), 
• Potentially acid forming (PAF), and 
• Uncertain (UC). 
Barren 

A sample classified as barren essentially has no acid generating capacity and no acid buffering 
capacity. This category is most likely to apply to highly weathered materials. In essence, it represents 
an ‘inert’ material with respect to acid generation. The criteria used to classify a sample as barren may 
vary between sites, but for hard rock mines it generally applies to materials with a total sulfur content  
≤ 0.1 %S and an ANC  ≤ 5 kg H2SO4/t. 
 

Non-acid forming (NAF) 

A sample classified as NAF may, or may not, have a significant sulfur content but the availability of 
ANC within the sample is more than adequate to neutralize all the acid that theoretically could be 
produced by any contained sulphide minerals. As such, material classified as NAF is considered 
unlikely to be a source of acidic drainage. A sample is usually defined as NAF when it has a negative 
NAPP and the final NAG pH ≥ 4.5. 
 

Potentially acid forming (PAF) 

A sample classified as PAF always has a significant sulfur content, the acid generating potential of 
which exceeds the inherent acid neutralizing capacity of the material. This means there is a high risk 
that such a material, even if pH circum-neutral when freshly mined or processed, could oxidize and 
generate acidic drainage if exposed to atmospheric conditions. A sample is usually defined as PAF 
when it has a positive NAPP and a final NAGpH < 4.5. 
 

Uncertain (UC) 

An uncertain classification is used when there is an apparent conflict between the NAPP and NAG 
results (i.e. when the NAPP is positive and NAGpH > 4.5, or when the NAPP is negative and NAGpH  
≤ 4.5). Uncertain samples are generally given a tentative classification that is shown in brackets e.g. 

UC(NAF) 
 
Figure A-2 shows the format of the classification plot that is typically used for presentation 
of geochemical data. Marked on this plot are the quadrates representing the NAF, PAF and 
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UC classifications. 
 

 
Figure A-2 Geochemical classification plot 
 
Other Methods 

 
Other test procedures may be used to define the acid forming characteristics of a sample. 
 

pH and Electrical Conductivity 

The pH and electrical conductivity (EC) of a sample is determined by equilibrating the 
sample in deionised water for a minimum of 1 hour, typically at a solid to water ratio of 
1:2 (w/w). This gives an indication of the inherent acidity and salinity of the waste 
material when initially exposed in a waste emplacement area. 
 

Acid Buffering Characteristic Curve (ABCC) Test 

The ABCC test involves slow titration of a sample with acid while continuously 
monitoring pH. This data provides an indication of the portion of ANC within a sample 
that is readily available for acid neutralization. 
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 9. Noise and Vibration 

 

9.1 Introduction 

The Oyu Tolgoi Project is located in a remote area of southern Mongolia with no existing industrial 

noise sources located within the region or within the locality of Khanbogd Soum.   The site will not 

pose an environmental noise risk to nearby communities or noise sensitive premises as no residences 

exist within 10km of the Oyu Tolgoi mine license boundary. The nearest town of Khanbogd, with a 

population of 1000, is located 45 km to the east.  IMMI developed new semi permanent winter camp 

locations and wells for 11 families who previously established nomadic camps within 10 km of the 

Project.  All new camp sites are now established beyond the 10 km residential exclusion zone 

established surrounding the Oyu Tolgoi site.  This exclusion zone is sufficient to ensure that 

environmental noise and vibration impacts from mining and processing activities will not affect 

residences or communities in the local area. The establishment of new semi-permanent winter camps is 

discussed in detail in Part IV and Chapter 1. 

 

The development of the Project will result in substantial increase in noise from mining activity, mine 

processing, transport and associated infrastructure.  Occupational noise exposure to the Project 

workforce while at work and while accommodated at the mine site are the main considerations for noise 

management and project design. 

 

Project noise impact to wildlife is considered in the assessment of fauna impacts in Chapter 7 of this 

report.  Road traffic noise associated with the transport of concentrate from Oyu Tolgoi to the Gashuun 

Sukhait border crossing point is assessed in the Oyu Tolgoi Project EIA Volume II – Transport and 

Power Corridor.  
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9.2 Baseline Conditions 

 

Environmental noise impacts of the Project were not considered to be a significant aspect due to the 

remoteness of the Project and the lack of permanent dwellings within 10 km of the Project boundary.  

Baseline noise monitoring has not been included in this impact assessment although noise monitoring 

objectives prior to operations is proposed. 

 

Coal trucks from the Tavan Tolgoi coal mine, approximately 150 km northwest, pass by the project 

area on route to China via the Gashuun Sukhait border crossing post. The coal truck route passes within 

5 km of the Project Area on unsealed informal roads.   The use of the area for transport of coal is the 

only significant noise source other than the mineral exploration drilling activity at Oyu Tolgoi which 

has continued since 1997.   

 

Considering that no vibration sources, such as railway or heavy haul road, exist at the project area, no 

baseline vibration has been completed prior to operations. 

 

Standards and Guidelines 

The Mongolian standards establish a maximum environmental noise exposure for nearby noise 

residents as 60 decibels (measured on the A scale) (dBA).   

 

In absence of detailed Mongolian criteria for ambient noise, the World Bank guidelines are proposed to 

be applied for the Project.  The guideline states that noise abatement measures should achieve either the 

levels given in Table 9.1 or a maximum increase in background levels of 3 dBA with reference to the 

tabled objectives defined for hourly measurements. 

 

Table 9.1 World Bank Guidelines for Ambient Noise 

Receptor 

Maximum Allowable Log Equivalent, in dBA 

 

Day (07:22-22:00) 

 

Night (22:00-07:00) 

 
Residential, institutional, educational 
 
Industrial, commercial 
 

 
55 

 
70 

 
45 

 
70 

 

The Project facility will meet the ground vibration and airblast limits for blasting in mines and quarries 

established by the Department of Natural Resources and Environment of Victoria, Australia, which are: 
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Ground vibration at sensitive sites should be below 5 mm/s for 95% of all blasts and 

Airblast at sensitive sites should be below 115 dB (Lin Peak) for 95% of all blasts. 

 

In addition, two major standards for human perceptibility to vibration will be used: 

 

• International Standards Organization Mechanical Vibration and Shock – Evaluation of Human 

Exposure to Whole-Body Vibration ISO 2631-2:1997 and 

• American National Standard Guide for the Evaluation of Human Exposure to Whole-Body 

Vibration – ANSI S3.18-1979 (R1993) 
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9.3 Impacts 

 

To provide an initial assessment of the potential noise impact on nomadic herder camps from the 

Project during the mining operations, a simplified noise modelling assessment has been applied (see 

below). Where this simplified approach identifies that the impacts may be significant after mitigation 

measures are applied, a more detailed analysis would need to be conducted. 

 

Noise reduces with distance from the sources. To model potential impacts this attenuation effect can be 

calculated and subtracted from the predicted noise generation levels from the site. This then provides an 

estimate of the noise an operation will cause at the location being modelled.  

 

For this calculation the following formula is used. 

 

Kd = (25log10 R/10) 

 

Where Kd is the attenuation of noise with distance over hard ground; 

R is the distance in metres of the modelling location from the site activities. 

 

This calculation determines that 75dBA attenuation would be achieved over the 10 km residential 

exclusion zone surrounding the Project. This attenuation would be more than sufficient to ensure that 

residential exposure is maintained within the established criteria.  

 

The Project accommodation area will be located approximately 2000m from the processing plant which 

may generate noise levels between 90-100dBA.    When cumulative noise is considered, the noise 

received at the employee accommodation village may exceed the 60dBA exposure criteria.  Noise 

attenuation will be required for the accommodation area and may include noise insulation of buildings 

or construction of noise barriers. 
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9.4 Mitigation 

 

Workers on the mine site may be subject to health and safety impacts from noise but Environmental 

nuisance impacts are only relevant for the mine accommodation area. Health and safety impacts relate 

to the actual sound level and duration of exposure but limits are higher than for environmental 

assessments. Where noise is perceived as a health and safety risk, e.g. if exposure exceeds 85 dB for 

prolonged periods, personal protective equipment (PPE) will need to be provided or other noise 

abatement measures instigated. 

 

Noise protection measures for employees will include the following measures to ensure safe exposure: 

 

• No employee must be exposed to a noise level of greater than 85dBA for more than 8 hrs per 

day without the use of suitable hearing protection. 

 

• In addition, no unprotected ear must be exposed to peak sound pressure levels (instantaneous) 

of more than 140dBC. 

 

• Engineering options for noise reduction must be implemented where practical before hearing 

protection is introduced. 

 

• When purchasing new equipment the noise level of the equipment must be considered as part of 

the risk assessment and noise reduction measures taken where necessary to ensure current noise 

levels are not exceeded. 

 

• Where hearing protection is used, it must be selected on the basis of protection and comfort. 

Hearing protection must reduce the noise exposure level to below 85dBA for an eight hour 

period. 

 

• Ear plug type hearing protectors cannot be used where the noise level exceeds 90dBA. 
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9.5 Monitoring 

 

The monitoring of noise emissions from the Project will occur at the mine accommodation area and at 

selected herder camps that are located within 15 km of the Project.  Monitoring will occur initially prior 

to operations and at least once during operational activities to verify that noise level exposure is within 

the relevant criteria.  

Baseline noise measurement methodology should follow procedures set forth in the recognized relevant 

national guidelines including Australian, the United States, British or European Union guidelines in 

absence of the Mongolian references.  Examples of environmental noise measurement guidelines 

include: 

 

• Australian Standard AS1055.1. Acoustics - Description and Measurement of Environmental 

Noise Part 1: General Procedures. 

• Australian Standard AS1055.2. Acoustics - Description and Measurement of Environmental 

Noise Part 2: Application to Specific Situations. 

• American National Standard for Outdoor Measurement of Sound Pressure Level, ANSI S12.18-

1994. 

 

Typical procedure for the measurement of sound pressure levels in the outdoor environment includes 

the following operational parameters for Type 1 (or better) noise monitor: 

• measurement range 30 dBA to 100 dBA in appropriate sub-ranges 

• slow time weighting 

• one hour intervals 

• A-weighting scale 

• energy exchange rate Q = 3 enabled profile storage 

• summary profile for each run 

• statistical exceedance recording 

 

Measurements shall be conducted only if variables that influence the sound attenuation in each octave 

band, such as geometrical divergence, refraction by wind and temperature gradients, and reflections 

from structures, fall within predetermined limits specified in reference guideline.  The general method 

is most suited for the measurement of A-weighted sound pressure level, but does not preclude other 

measurements such as octave band sound pressure level.   

 

As different noise objectives have been established for daytime (07:00 – 22:00) and night time (22:00 – 

07:00) periods, separate but parallel noise surveys should be completed during daytime and night time 
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sessions.  Summary equivalent noise level (Leq) profile and statistical sound data (L10, L50, L90, 

Lpeak, Lmax, and Lmin) should be reported for daytime and night time for each monitored site and 

average for the study area. 

 

Vibration and airblast levels during construction and operation phases of the Project will be detected 

using transducers (microphones, geophones or accelerometers) and recorded with digital equipment 

(seismographs or DAT recorders).  Seismographs and blast monitors can be left unattended and set to 

trigger when an emission level exceeds a predetermined level.  Ideally, the waveforms of the event 

should be recorded in order to determine the magnitude and frequency of vibration wave emissions. 

 

The noise survey protocol should include: 

 

• selection of representative sites where the instrument will be placed 

• survey during favourable meteorological conditions (no precipitation and wind speed less than 

5 m/s at 2 m above the ground) 

• instrument calibration before and after measurements 

• data retrieval from the instrument (print out or data transfer to personal computer) 

• results reporting  

 

Reporting protocol should follow guidelines set out in environmental noise measurement standard 

accepted for the Project. 

 

Sound level meters or measurement systems meeting the Type 1 requirements of ANSI S1.4-1983 (or 

equivalent) should be used.  Use of Type 2 equipment, while not precluded, will increase experimental 

error.  The frequency range should be from 12.5 Hz to 8 kHz with 1/1 and 1/3 true digital octave 

analysis capabilities.  Use of integrating sound level meters is recommended.  Such meter should meet 

the requirements of IEC Standard, Publication 804 (1984).  Dynamic range of the measurements should 

be such that attenuator changes are not required.  Microphone characteristics shall conform to the 

requirements of ANSI S1.4 or IEC 651 (or equivalent).  Examples of suitable instruments include Brüel 

& Kjær Type 2250 (Denmark) and Larson Davis System 824 (USA). 

 

Vibration measurement in general requires the recording of huge amounts of data.  Without the 

adequate measurement system and dedicated software, these measurements are difficult to reach.  

Recommended instruments capable of detecting vibration parameters include the MR2002-CE (Syscom 

Instruments SA, Switzerland) and VI-100 Vibration Meter (Quest Technologies, Inc., USA). 
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Pre-operational sound level surveys should be performed at the same time during 24-hour at two, or 

more, locations.  The locations should be outside the Project area at locations of critical receptors such 

as dwellings or protected ecological sites.  If critical receptors cannot be identified than locations 

should be at least 1000 m apart of the monitoring sites and 1500 m away from the project boundary.   

 

Ground vibration and airblast levels are generally measured at the nearest sensitive sites or nearest 

human settlement. 
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10. SUMMARY OF ENVIRONMENTAL IMPACT ASSESSMENT 

 

Introduction 

This summary of the environmental impact evaluations of the Project is provided to readily identify 

the main impacts to the environment and identify the extent to which environmental and socio-

economic values will be affected during the project activities.  The summary is intended to assist in the 

final decision based on EIA results. It is normal Mongolian EIA practice for the consulting company 

which worked on the project to prepare the final conclusion and submit this to the decision-makers. 

The decision making authority reviews the EIA report with the results of the surveys and conclusions 

and, in the final stage of this process, the approvals relating to the Environmental Monitoring Plan and 

Environmental Protection Plans are considered. 

 

10.1 Impact scopes and evaluation 

The summarized impacts on the environmental and socio-economic environment are provided in Table 

10.1.  

 

Table 10.1 Summary of environmental impact evaluation  

  
Environments 

Qualitative assessment of consequence 
Insignificant 

I 

Minor 

II 

Moderate 

III 

Major 

IV 

Catastrophic 

V 

A. Natural environment 

Geography landscape 0 -2 -4 -1 0 

Surface and groundwater 0 0 -5 -2 0 

Climate 0 0 0 0 0 

Air quality -2 -2 -3 -2 0 

Soil 0 -1 -6 -1 0 

Flora 0 0 -5 -2 0 

Fauna 0 -3 -3 -2 0 

Subtotal -2 -8 -26 -10 0 

Percentage 4% 17% 57% 22% 0 

B. Socio environment 

Local community 0 +2 +2 0 0 

Historical assets 0 +2 0 0 0 

Economy 0 +1 +4 +5 0 

Subtotal 0 +5 +6 +5 0 

Percentage 0 31.2 37.6 31.2  

General conclusion  The summary statistics of the Project impacts to the natural and socio 
environment indicates that the major and moderate risks are associated 
with general site landscape, surface and groundwater, air quality and soil 
cover.  There are no catastrophic risks. 
Economic benefits to the local community and local and state macro 
economy are high, especially the positive effect to the total economy.   

Note: - Negative impacts  
 + Positive impacts 
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10.2 Main findings of EIA    

 

The Oyu Tolgoi Project will be a large scale copper-gold mining project located in the South Gobi 

region of Mongolia with a continental climate. The project will be developed and designed on the 

basis of existing known copper and gold deposits  and reflects environmental criteria and conditions. 

The life of the project is approximately 40 years and will have extensive environmental and socio 

economic impacts on the surrounding area.  A summary of the main findings of the Environmental 

Impact Assessment follows: 

 

1. The Project will have several negative impacts to the immediate and surrounding area.  The 

main negative impacts include: 

 

• The mining and processing activity will be concentrated within a 10 km x 8.5 km, 

with a possible extension, 10 km x 9.1 km, area.  The predicted area of land 

disturbance is 63.6 km2 includes:   9.8 km2 from  the underground mines (Hugo North, 

Hugo South and others) ; 15.7 km2  from the open pits; 25.1 km2 of tailings and waste 

rock; 13.0 km2 and of other relevant infrastructure which will be disturbed during the 

project.  Although these areas will be stabilized and revegetated where possible, the 

landscape will be irreversibly changed from the mining and processing activity.  

 

• The project will have a permanent impact on local surface drainage, especially Umdai 

River which will be diverted  for a length of 2 km.    The drawdown of groundwater 

for mine development, may impact local aquifer resources and groundwater dependant 

plants within a 3.5 – 5.0 km radius from the mine.  These water levels will take many 

years to recover after the cessation of mining.  The changes to surface drainage and 

the loss of surface water springs (Bor-Ovoo and Daats) within the Project Area are 

irriversible. Furthermore, the changes may impact on the quality of the local springs 

within the Umdai River downstream such as Khukh Khad, Maanit and Burkhant 

springs and shallow water aquifer resources.  

 

• The Project Area soils contain a  10 to 15 cm thick layer consisting of very fine, 0.1 to 

0.001 mm diameter, particles beneath a gravelly and eroded surface layer. This layer 

is ubiquitously distributed over the Project area and very sensitive to human activities 

that disturb the soil.  As a consequence, there are risks associated with general mine 

site dust management and the wind erosion of potentially contaminating material from 

the tailings dams and stockpiles. Seasonal strong winds and low rainfall exacerbate 

the dust risks.   Dust emissions are likely to impact the occupational health of workers 
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at Oyu Tolgoi There is potential for dust impacts on vegetation of  surrounding areas 

and includes potential impacts to nearby pastures.  However, relevant dust 

managemnet  measures are included in this EIA report.     

 

• The Project will result in the disturbance of soils from mining and associated activities 

within the mine license area and from transport activities outside the license. Surface 

soil structure will be substantially lost at mine open pits, waste rock and tailings dams. 

There is also a risk of soil contamination from erosion of tailings structures, stockpiles 

or waste rock.   

 

• Project development within the license area will permanently remove approximately 

915.1 Ha of vegetation.  A further 1511 Ha of vegetation will be temporarily removed 

and restored post mining; while approximately 1300 Ha of vegetation surrounding the 

mining activities may be adversely affected by secondary disturbance.  Several plants 

within the Project Area are registered as rare or very rare in the Redbook (Mongolia, 

1997) but these can be re-established outside the Project Area.   

 

• The noise, light and human activity associated with the mine and transport will impact 

on the migration and local habitat use of migratory mammal species such as wild ass 

and gazelle.  

   

2. The Project area is one of the less densely populated regions of Mongolia.  Currently, the area 

has 0.3 persons living per km2 and 1 herder families living per 900 km2.  The Oyu Tolgoi area 

has been used as pasture by the local herder families for raising sheep, goats, camels and 

horses. Economic development in the Oyu Tolgoi area, prior to mineral exploration, has been 

limited to traditional nomadic herding.  As a consequence, infrastructure is very poorly 

developed.  However, the exploration activity at Oyu Tolgoi and other mining exploration has 

greatly assisted in improving the poor infrastructure and socio economic status of the local 

community.  The positive impacts to the local community include: 

• provision of direct employment at the mine 

• improved opportunities for employment in secondary sectors 

• higher fiscal revenue 

• infrastructure development 

• work-related training 

• improved health and access to medical services  
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Induced impacts on local residents from environmental changes may occur in the areas of 

local water supplies, grazing land, air quality, and noise levels. IMMI has implemented a 

residential exclusion zone surrounding the project site and is assisting with the relocation of 

herders who have customarily used this area for traditional activities. 

 

3. There are no aspects of the proposed project that will conflict with environmental laws in 

Mongolia. All the processes of Detailed EIA and all relevant environmental approvals have 

been processed in accordance with legal procedures of Mongolia.   

 

On the basis of the above findings of the DEIA, the implementation of the Oyu Tolgoi Project 

can be progressed within acceptable environmental impacts.  Identified impacts can be 

managed through the mitigation measures included in this report and implementation of the 

Environmental Protection Plan and Monitoring Programs attached to this EIA documents.  

The implementation of an environmental management system for the project that meets the 

requirements of the ISO14001:2004 standard will ensure that the programs required to protect 

the environment are implemented in a systematic way.  
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Table. 10.2 Summary of Environmental Factors, Impacts and Management of OT Project 

 

Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

1. INTEGRATION 

1.1 Biodiversity To avoid impacts on 
biological diversity, being 
the loss of flora & fauna and 
the ecosystems they form. 

The project area has reduced 
biodiversity due to 
geological exploration and 
grazing pressures. 
 
Surface springs in the OTP 
area are important in 
supporting wildlife.  
 
The Umdai River valley to 
the south-east of the project 
area has high biodiversity 
values. 

Direct loss of vegetation during 
mining operations of 915.1 Ha 
of semi-desert steppe. 
 
Indirect impacts on vegetation 
from dust deposition. 
 
Potential loss of  Bor-Ovoo and 
Daats surface water springs due 
to the diversion of the Umdai 
River. 
 
Reduction in the quality of the 
downstream river systems from 
indirect mine discharges. 
 
Disturbance of local wildlife 
from noise and light associated 
with mining operations. 
 

Implement site rehabilitation plan to 
ensure rehabilitation maintains long 
term biodiversity values. 
 
Implement dust management plan 
and monitoring of dust deposition 
impacts. 
 
Implement site water quality 
protection management plan to 
ensure indirect discharges result in 
no loss of biodiversity. 
 
Final mine closure to include 
management of river diversion. 
 
Ongoing research of regional 
wildlife will provide information for 
continued conservation of threatened 
species. 

Regional and local 
biodiversity not significantly 
impacted.   
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL 

2.1  Flora To maintain the abundance, 
geographic distribution and 
productivity of flora at the 
species and ecosystem level. 

The Project Area is used as 
pasture for local livestock 
and is impacted by 
overgrazing in drought years.  
 
Gobian  tree- elms (Ulmus 

pumila)  remain near the 
Umdai River bed. 
 
127 species of plants 
representing 29  families and 
74 genera, occur within the 
project licence area. Of 
these, 15 sp. are rare plants. 
96 species are used for 
traditional medicine. 
 
The vegetation cover  
outside  of the exploration 
area  is relatively 
undisturbed.  
 
Seasonal wind storms cause 
major loss of soil and 
vegetation. 
 

Disturbance of vegetation from 
project activities within  licence 
area – approximately 7,650 Ha.  
 
Approximately 1511.9 Ha of 
vegetation cover will be 
impacted by road and 
infrastructure in the 
surrounding area. 
 
Deposition of wind blown dust 
on surrounding vegetation. 
 
Disturbance of groundwater 
dependent vegetation within a 
3.5-5.0 km radius from the 
project area due to the 
drawdown of groundwater. 
 
Elm trees growing in the NE of 

OT area. 

Implement a site rehabilitation plan 
for the life of the project. 
 
Implement a rehabilitation 
monitoring program to ensure 
rehabilitation meets accepted 
criteria. 
 
Implement a vegetation management 
plan for the protection of vegetation 
not disturbed by mining and 
infrastructure. 
 
Implement a vegetation monitoring 
program to study and better 
understand the relationship of the 
vegetation to the shallow and deep 
aquifers. 
 
Implement dust management plan 
and monitoring of dust deposition 
impacts. 
 
 

No net loss of vegetation 
diversity or abundance.   
 
Maintenance of existing 
geographic distribution of 
vegetation. 
 
Restored mining areas will 
support native vegetation 
where appropriate.  Re-
vegetation will reflect 
surrounding vegetation 
communities and dynamics. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL (continued) 

2.2  Fauna To maintain the abundance, 
geographic distribution and 
productivity of fauna at the 
species and ecosystem level. 

The region surrounding the 
project area has recorded 
occurrence of 43 mammal 
species, 62 bird species, 10 
reptiles and 183 species of 
insect.  
 
9 mammal species, 2 bird 
species and 2 snakes are 
listed as having conservation 
significance in the 
Mongolian Red Book. 
 
15 bird species are subject to 
international trade protection 
agreements (CITES). 
 
Small springs within and 
nearby the project have 
significant local habitat 
value.  

Loss of habitat due to mining 
activity and associated 
infrastructure in and around the 
Project Area. 
  
Reduction in the quality of the 
downstream river systems from 
indirect mine discharges. 
 
Potential loss of  Bor-Ovoo and 
Daats surface water springs due 
to the diversion of the Umdai 
River. 
 
Disturbance of local wildlife 
from noise, light and vehicle 
activity associated with mining 
operations. 
 
Soil disturbance within project 
area may impact insect habitat. 
 

Implement a site rehabilitation plan 
for the life of the project. 
 
Implement a rehabilitation 
monitoring program to ensure 
rehabilitation meets accepted 
criteria. 
 
Include fauna monitoring and 
research in the environmental 
monitoring program to gain further 
information on regional and local 
fauna abundance, diversity and 
distribution. 
 
Investigate methods for establishing 
the long term protection of 
identified high value fauna habitat 
areas. 

No net loss of fauna 
diversity, abundance and 
geographic distribution. 
 
Improved understanding of 
the regional fauna. 
 
Implementation of local 
initiatives to maintain 
sustainable fauna habitat 
during mining and post 
closure. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL (continued) 

2.3  Rivers and Springs Maintain the integrity, 
environmental value and 
ecological function of 
surface water systems in and 
around the Project Area 

Surface water drainage 
systems within the Project 
Area are undisturbed, 
unpolluted and sustain an 
active ecology. 
 
Springs in the ephemeral 
Umdai River bed are used as 
drinking water by wildlife 
and local livestock. 
 
Concentrations of cadmium, 
iron and nickel in the Bor 
Ovoo Spring are higher than 
Mongolian potable water 
standards but are within 
livestock drinking water 
guidelines. 
 

Potential loss of Bor-Ovoo and 
Daats surface water springs due 
to the 1.2 km diversion of the 
Umdai River around the 
Southwest Oyu deposit. 
 
Tailings seepage and other 
indirect contaminants may 
impact on surface water springs 
downstream. 
 
Acid mine drainage from waste 
rock, tailings and mine 
dewatering effluent has the 
potential to acidify surface 
streams and mobilize heavy 
metals. 
 
Surface stormwater drainage 
from processing and mine areas 
may impact on surface water 
quality of Umdai River and 
springs. 
 
Potential impacts on surface 
springs from water resource 
area drawdown of groundwater 
 

Implement water quality 
management plan to ensure direct 
and indirect discharges from 
operations meets accepted criteria . 
 
Ensure water monitoring to 
substantiate compliance with 
criteria. 
 
Ensure appropriate design of tailings 
dam and plant storm water system to 
control the discharge of peak flows 
during extreme rainfall events and 
allow settlement of sediments. 
 
Implement ARD management 
prevent acid leachate contamination  
 
Develop mine closure and 
rehabilitation plans to ensure a safe 
and stable landform that will not 
leach contaminants to surface 
streams. 
Implement bore field monitoring 
programme to ensure drawdown is 
within accepted criteria. 
 
Continue to monitor surface springs 
and groundwater levels in the 
borefields to ensure compliance with 
established criteria. 

Water quality and the 
maintenance of aquatic 
ecosystems will be 
maintained throughout mine 
life and post mine closure. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL (continued) 

2.4  Water Resources Maintain the quantity of 
water resources, surface and 
underground, for the 
maintenance of existing and 
potential environmental 
values, including ecosystem 
maintenance. 

Surface springs are used as 
drinking water by wildlife 
and local livestock.  
 
Shallow wells in drainage 
beds are used for herder 
water supply and are integral 
to traditional lifestyle.  
 
 

Diversion of the Umdai River 
and some small streams for 
protection of waste facilities, 
mining and infrastructure. 
 
Changes to catchment 
landforms will result in 
localized changes to stream 
characteristics. 
 
The abstraction of groundwater 
from bore fields may reduce 
unconfined aquifer levels by up 
to 75 m.  
 
The capacity of  3 herder wells 
within a 6 km radius of the 
mine area will be reduced due 
to the drawing down of 
groundwater levels by 
dewatering the open pits and 
underground mines.    
 
2 surface springs within the 
Umdai River bed are likely to 
be impacted due to a 
combination of groundwater 
drawdown and stream 
diversion. 
 

Stream diversions and stormwater 
discharges will be managed to 
maintain seasonal flows downstream 
of the project area. 
 
Impacted wells within the 
dewatering zone of influence will be 
replaced with alternative water 
sources where herding activities 
continue. 
 
The Borefield Groundwater 
Management Plan will be developed 
to minimise impacts on 
environmentally sensitive areas and 
to ensure abstraction is within 
agreed criteria for drawdown.  
 
Water use will be minimised 
through the implementation of water 
conservation technologies wherever 
practical. 
 
Mine closure plan will be 
implemented to maintain 
downstream flows of the Umdai 
River. 

Surface and groundwater 
resources will be maintained 
for maintenance of 
ecological systems.  
 
Water supplies will be 
maintained as required where 
groundwater use impacts on 
existing users. 
 
Localised groundwater 
drawdown from mine 
dewatering and bore field 
abstraction . 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL (continued) 

2.4  Land and Soil To maintain the integrity, 
environmental values and 
ecological function of the 
soils and landforms. 

Localized soil disturbance 
within the Project Area 
resulting from geological 
exploration activity.  
 
High rates of wind erosion of 
fragile soils during seasonal 
wind storms. 
 
 
 

Surface, underground mining, 
stockpiles and tailings deposits 
will disturb soil cover within 
the 1300 Ha project area. 
 
Risk of soil erosion from roads 
in and surrounding the project 
area. 
 
Risk of soil contamination from 
ARD impacts of mine waste 
rock and tailings. 
 
Changes to landforms resulting 
from stockpiles, tailings 
deposition and pits. 
 
Potential for soil contamination 
resulting from spills and leaks 
of hazardous chemicals and 
fuels. 
 
Some loss of soil productivity 
during mine clearing and 
rehabilitation works. 
 

Implement site rehabilitation plans, 
mine closure plans and water 
management plans in a manner that 
includes erosion sensitive design. 
 
Implement ARD management plans 
and procedures to manage and 
prevent contamination of soils. 
 
Mine closure and rehabilitation 
plans need to ensure final landforms 
are stable, safe and cognizant of 
existing landscape values. 
  
Implement rehabilitation 
management plans to ensure soil 
conservation. 
 
Implement hydrocarbon and 
hazardous chemical management 
procedures to prevent accidental 
loss. 

Maintain existing soil 
productivity and improve 
soil stability post mining 
through exclusion of grazing. 
 
Long term soil 
contamination risks are 
minimized and managed 
 
Final landform of Project 
Area is non-eroding, stable 
and safe. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

2.  BIOPHYSICAL (continued) 

2.5 Conservation Values To protect the environmental 
values that have been 
recognized as significant. 

9 species of mammals are 
registered in the Red Book as 
endangered; 2 species of 
birds and 2 species of snakes 
registered in the Red Book as 
rare, 15 species of birds are 
included in the CITES 
convention and 22 insects 
are registered as endemic.  
 
The Small Gobi Strictly 
Protected Area (“SPA”) is 
located 75km south of the 
OTP area. 
 
16  listed plant species of 
conservation significance 
have been identified within 
the area of potential impact 
of the project. 

Potential impacts on habitat 
values of species of 
conservation significance. 
 
Potential impact from 
infrastructure access through 
the SPA. 
 
Potential impact from ground 
water bore field use adjacent to 
the SPA. 
 
Loss of individual plants of 
conservation significance. 

The implementation of vegetation 
management plans, rehabilitation 
plans and mine closure plans will 
ensure no net loss of habitat in the 
Project Area. 
 
Rehabilitation management plans to 
include specific measures to re-
establish conservation significant 
species. 
 
Further research to be carried out 
into appropriate methods of 
providing and supporting long term 
conservation initiatives in the 
region. 
 
Access through the SPA will be 
subject to agreed management plans, 
including provision of management 
assistance and access control. 
 
Groundwater management plans to 
include measures to ensure no 
impact on the SPA from water use. 
 
Research re-establishment methods 
for listed plant species that occur 
within the Project Area 
 

No long term net loss of 
habitat for conservation 
significant species. 
 
No increased risk of impact 
to listed species from mining 
operations. 
 
Improved understanding of 
listed species that occur 
throughout the area with 
potential implementation of 
conservation initiatives. 
 
Improved management of 
access through the SPA to 
Gashan Suhait. 
 
Increased resources for 
managing conservation areas 
and species. 
 
No net loss of species 
diversity or abundance for 
listed plant species that occur 
wiothin the Project Area 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

3.  POLLUTION MANAGEMENT 

3.1 Air Quality To ensure that emissions do 
not adversely affect the 
environmental values or the 
health, welfare or amenity of 
communities by meeting 
appropriate  World Bank 
standards and Mongolian 
regulations. 

Air quality generally pristine 
as no industrial or other 
emission sources nearby.   
 
Regional air quality 
impacted during dust storms 
that predominantly occur in 
spring. 

Potential localized increase in 
dust emissions during dry 
months due to increased 
vehicle activity, mining activity 
etc. 
 
Increase in emissions resulting 
from consumption of 25 m3/day 
of diesel fuel for machinery 
and vehicles. 
 
Emissions from power 
generation at Oyu Tolgoi will 
be subject to further 
assessment. 

Implement dust management 
strategies during dry periods – 
including minimizing exposed soils, 
surface treatments, watering, waste 
dump and tailings design. 
 
Air Quality Management Plan to 
ensure equipment emissions meet 
relevant national and international 
standards. 
 
Design power station to ensure 
emissions meet Mongolian 
regulations and World Bank 
guidelines at source.  Ambient air 
quality at residential areas to meet 
WHO standards. 
 

Increased local dust 
emissions within the project 
area but this will not 
significantly contribute to 
any increase in regional 
ambient dust concentrations. 
 
Emissions from equipment 
and power generation will 
meet national and 
international health and 
environmental criteria. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

3.  POLLUTION MANAGEMENT (continued) 

3.2 Water Quality To ensure that emissions do 
not adversely affect the 
environmental values or the 
health, welfare or amenity of 
communities by meeting 
appropriate  World Bank 
standards and Mongolian 
regulations. 

Shallow groundwater quality 
is generally unaffected by 
industrial contaminants or 
enriched nutrients.  Water 
quality meets stock water 
criteria. 
 
Surface springs water quality 
is highly variable, depending 
on river conditions.  Stock 
and wildlife use of the 
springs increases turbidity 
and nutrient levels. 
  
Short term episodic river 
flows are associated with 
high turbidity levels. 
 
 

Potential contamination of 
shallow groundwater from 
tailings seepage, ARD leachate, 
putrescible waste disposal and 
hazardous chemical storage and 
use. 
 
Indirect discharges from 
stormwater run off may impact 
springs. 
 
Potential long term degradation 
of groundwater quality from 
increased salinity and reduced 
pH within the final pit voids. 
 
Risk of water quality reduction 
due to drawdown of 
groundwater from bore field 
use. 

Implementation of water quality 
management plans will ensure 
indirect mine discharges and storm 
water meet appropriate criteria for 
the protection of environmental 
values. 
 
Tailings storage facilities to have 
seepage monitoring and collection 
capabilities. 
 
ARD management plan will manage 
and monitor problem wastes to 
ensure long term stability and 
prevent contamination of surface or 
underground water. 
 
Mine closure plan will address 
potential groundwater risks posed by 
pit voids through implementation of 
appropriate and sustainable long 
term strategies. 
 
Groundwater management Plan will 
include monitoring of aquifer 
quality and established criteria to 
prevent unreasonable reduction of 
water quality. 
 

No long term reduction of 
surface or groundwater 
quality resulting from the 
mining operations. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

3.  POLLUTION MANAGEMENT (continued) 

3.3 Soil Quality To ensure rehabilitation 
standards are appropriate for 
post mining land use and 
meet recognized 
international criteria and 
Mongolian standards. 

Soils of the project area  are 
vulnerable to wind erosion.   
 
Existing soils are 
uncontaminated. 
 
Periodic overgrazing 
practices have resulted in 
reduced soil quality and 
erosion. 
 
Exploration activity, 
including road building, 
continues to cause some 
localized erosion problems. 

Disturbance of top soils from 
mining and infrastructure 
development within 
approximately 1511.9 Ha of 
project area and approximately 
1300 Ha of road and service 
corridors. 
 
Loss of soil quality and 
structure during removal and 
storage prior to restoration 
works. 
 
Risk of soil contamination from 
ARD leachate and fuel and 
chemical spills. 
 
Risk of soil contamination from 
dust deposition of wind blown 
tailings. 
 
 

Rehabilitation management plan 
will prescribe soil removal, storage 
and replacement procedures.   
 
Final restoration will include 
strategic placement of topsoil to 
minimize loss from wind erosion. 
 
ARD management plan and 
hazardous chemical storage will 
ensure long term protection of soils 
from contamination. 
 
Dust management plan will include 
specific criteria for tailings facilities 
to ensure no unreasonable discharge 
off the mine license area. 

Locally reduced soil quality 
within the mining license. 
 
No long term soil 
contamination from mining 
or waste disposal. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

3.  POLLUTION MANAGEMENT (continued) 

3.4 Noise and Vibration To ensure the operations do 
not unreasonably impact 
nearby communities  by 
maintaining noise emissions 
within Mongolian standards 
at residential areas. 
 
To protect occupational 
health of employees by 
meeting Mongolian National 
Standards for equipment 
noise and hearing protection. 

. 

 
Noise levels at nearest herder 
camp, within 6 km, are very 
low (<35 dBA) due to no 
machinery or vehicles. 

Ambient noise levels for the 
area will increase, as the 
project will have noise 
emissions associated with 
increased mining equipment, 
vehicles, crushing and 
processing.  
 
Blasting within pits and 
underground may result in 
excessive air blast over 
pressure and vibration. 

Project to incorporate noise sensitive 
design wherever practicable to 
ensure the noise levels at nearby 
herder camps and accommodation 
camps meet appropriate National 
standards. 
 
Vehicles and machinery to comply 
with relevant national standards for 
noise emissions. 
 
Ambient and occupational noise 
monitoring to occur annually. 
 
Regular hearing tests for employees 
to be established with the 
occupational health program for the 
project. 
 
Blasting activities to comply with 
National and relevant International 
standards for air blast over pressure 
and vibration. 
 

Noise and vibration levels at 
surrounding winter places of 
local herdsman and 
accommodation camps will 
be within relevant National 
and International standards. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

3.  POLLUTION MANAGEMENT (continued) 

3.5 Greenhouse Gases To minimize emissions as 
low as practicable on an on-
going basis and consider 
offsets to further reduce 
cumulative emissions.   
 
Project will comply with 
requirements resulting from 
Mongolia’s international 
obligations on Greenhouse 
gas emissions 
 

No existing industries within 
the Project Area area. 
 
No significant greenhouse 
emissions locally or 
regionally. 

Emission of greenhouse gases 
from diesel generators, mine 
fleet and transport of product. 
 
 

Air quality management plan will 
require all equipment and machinery 
to comply with Mongolian emission 
standards. 
 
Project will meet relevant 
Mongolian National obligations. 

Project will minimize 
greenhouse gas emissions as 
far as practicable through 
energy efficient design 
principles. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

4.  SOCIAL SURROUNDS 

4.1 Heritage and 
Cultural Values 

To ensure changes to the 
biophysical environment do 
not adversely effect cultural 
and heritage values. 

Bronze Age copper mines at 
OT have been excavated and 
investigated by the 
Archaeological Institute of 
Mongolia. 
 
Identified cultural or heritage 
values within the Project 
Area have been surveyed by 
the Archeological Institute of 
Mongolia . 
 
Javkhalant Mountain and 
Kahanbogd Mountain 
(outside of mining licence) 
are rich in petroglyphs and 
are culturally significant. 
 
Bor Ovoo Spring has cultural 
significance to local 
traditional herders 
 
 

Mining activity will disturb the 
Bronze Age mines.  
 
Potential impact to nearby 
signficant petroglyph sites due 
to increased visitation. 
 
Bor Ovoo Spring will be 
significantly disturbed through 
diversion of the Umdai River. 
 
 

Implement cultural heritage 
protection plan in consultation with 
Mongolian Institutes and 
government to ensure long term 
protection of significant sites. 
 
Continue to co-operate with the 
Institute for Archaeology and the 
Mongolian National University to 
research the area and identify 
significant sites throughout the 
region.  

Impacts confined to the sites 
within the immediate 
disturbace area of the mine. 
 
Roads and infrastructure will 
avoid all identified sites of 
significance. 
 
Increased knowledge and 
understanding of the regional 
archaeology through the 
continued support of 
research programs. 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

4.  SOCIAL SURROUNDS (continued) 

4.2 Risk To ensure risk associated 
with the project is as low as 
reasonably possible and 
meets internationally 
accepted risk criteria. 

Existing environment poses 
significant risks due to 
seismic activity and extreme 
climatic conditions. 
 
No industrial development in 
the region, therefore no 
cumulative risks. 

Project risks associated with 
seismic risk includes mine 
subsidence, tailings dam 
failure,  failure of chemical/fuel 
storage. 
 
Community risks associated 
with major hazards: fuel and 
chemical transport and storage; 
air transport, explosives 
transport and storage. 

Risk assessment and management 
procedures will be established for 
construction, operational and post 
closure phases of the project. 
 
All risk assessment and management 
will comply with international risk 
standards. 
 
Identified risks will be managed to 
meet acceptable risk criteria to the 
satisfaction of local, national and 
international stakeholders. 

Risk will be managed to 
meet internationally accepted 
criteria. 

4.3 Visual Amenity To ensure that aesthetic 
factors are considered and 
that impacts on scenic values 
are minimized as much as 
reasonably practicable. 

Existing aesthetic values 
include surrounding hills, 
natural landscape features 
and Ulmus pumila trees. 

Project impacts will include:  
changes to topography, open 
pit voids, industrial 
infrastructure, roads, power 
lines, air emissions. 

Waste dump designs and mine 
closure strategies will consider local 
topography as much as practicable.  
 
Design of buildings and 
infrastructure to consider aesthetic 
values where practicable.   
 
Rehabilitation and conservation 
measures to ensure maintenance of 
biological aesthetic values. 
 

Visual impacts will occur 
during project life but long 
term aesthetic values of the 
project area will be 
maintained. 
 
No signioficant change to the 
visual amenity of the region 
surrounding the project area. 
 
Maintenance of existing  
stands of Ulmus pumila 
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Environment Factor Objective Existing Environment Potential Impact Environmental Management Predicted Outcome 

4.  SOCIAL SURROUNDS (continued) 

4.4  Land Use To ensure that planned and 
existing land uses are not 
adversely impacted by the 
project development. 

Land currently used for 
grazing of camels, sheep, 
goats and horses. 
 
Shallow stock wells are 
crucial for maintaining 
grazing practices. 
 
Grazing land is used 
according to nomadic 
traditions and local Soum 
and Bag agreements. 

Loss of grazing land within the 
project area during mine 
operations. 
 
Impact on 3 wells within a 
6 km radius of the project area. 
 
Potential impact on  6 shallow 
wells within groundwater bore 
field.   
 
Potential for impacts on pasture 
surrounding the project area 
due to dust deposition form 
mining activities and tailings 
facility. 
 

Project restoration and rehabilitation 
will replace current vegetation 
species where practicable (no 
revegetation on upper slopes or in 
pit voids). 
 
Water resources to be managed to 
minimize impacts on wells or 
provide alternative water supplies. 
 
Negotiations with local herder 
families to compensate for lost 
pasture and grazing potential. 

Loss of grazing within the 
immediate project license 
area durng mine operations. 
Permanent loss of grazing 
for subsidence area and pit 
voids. 
 
Existing land use to continue 
surrounding the project area 
and within bore field areas. 
 
Potential for diversification 
of current practices of 
impacted herders through 
infrastructure provision 
provided by the project. 
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5.  OTHER 

5.1  Decommissioning To ensure that, as far as 
possible, rehabilitation and 
mine closure achieves a 
stable and functional 
landform which is consistent 
with the surrounding 
landscape and environmental 
values. 

Severe seasonal dust storms 
result in siginifant soil loss. 
 
Regional desertification from 
land use impacts and soil 
erosion. 
 
No land or water 
contamination risks currently 
exist. 

Landform changes will occur 
as a result of mining activity 
through waste disposal, open 
pit voids, road building etc. 
 
Long term contamination risk 
from ARD of waste facilities 
and open pit voids. 
 
Wind erosion of tailings and 
other mine wastes may result in 
significant contribution to 
regional dust problems. 
 
Contamination risks associated 
with mine closure of chemical 
storage, fuel facilities, 
processing equipment. 

Implement all rehabilitation and 
mine closure plans in a manner that 
results in long term stability of 
landforms and maintains the 
landscape and environmental values 
of the Project Area. 
 
Maintain environmental monitoring 
programmes post mine closure to 
validate stability and safety of final 
landforms. 
 
ARD management plan will address 
continuous management of waste 
facilities and voids to achieve long 
term prevention of acid generation. 
 
Mine closure plan will include 
removal of infrastructure, including 
chemicals and hazardous materials, 
to meet National standards. 
 

Maintain long term stability 
of landforms post mine 
closure. 
 
No unreasonable 
contamination risk for 
decommissioned facilities or 
waste structures. 
 
Decommissioned facilities 
will not significantly 
contribute to regional dust 
problems. 
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11. Risk Assessment and Management   

 

11.1   General description 

The Law of Mongolia on Environmental Impact Assessment, November 22, 2001 (Article 5:5.4.5) 

requires that an EIA include a risk assessment.  This requirement is further set out in Detailed 

Environmental Impact Assessment Procedure 3.2.5 and Appendix of the Procedure 8: 8.1.  Under the 

Mongolian Law on Environmental Impact Assessment, Article 3, Terminology of the Law 3.1.4, “risk 

assessment” is defined as the identification and prediction of the possible emergency cases that could 

occur during the production process or natural disasters, and elimination and mitigation of their 

consequences.  This risk assessment for the Oyu Tolgoi project is written in that context. 

 

World Bank and International Finance Corporation (IFC) have guidelines for risk assessment for 

World Bank/IFC-funded projects (World Bank 1999; IFC 2001, 2004).  The World Bank guidelines 

refer specifically to human health risk assessment and are therefore not inclusive of all risks that 

require assessment for a mining project.  World Bank guidelines identify four steps in human health 

risk assessment: 

• hazard identification 

• exposure assessment 

• dose-response assessment 

• risk characterization. 

 

This risk assessment for the Oyu Tolgoi development employs the first- and last-listed.  The mine 

operators will need to consider the second and third items under occupational health and safety 

regulations (similar to WHMIS), which are beyond the scope of this risk assessment. 

 

IFC (2001) deals specifically with hazardous materials handling and is similar to North American 

WHMIS legislation.  Safe handling and storage guidelines for all hazardous materials manufactured in 

North America and Europe have material safety data sheets developed for those materials, and 

employers and employees are required to follow these guidelines to mitigate human and 

environmental exposure risks. 

 

IFC (2004) deals with management systems for precious metals mining operations to reduce exposure 

risk.  The guide points out that an effective environmental health and safety management system 

integrated with the overall mine management system greatly reduces the risk of accidental worker or 

environmental exposure to hazardous substances.  The IFC document recommends a management 

system based on ISO-14001, OSHA-18001, and AS/NZS-4360 guidelines. 
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11.2   Hazard Identification 

The hazard assessment for this report includes: 

• hazardous substance spills 

• fire 

• uncontrolled explosion 

• medical emergency 

• extreme weather 

• TSD dam failure 

• tailings slurry line break 

• aviation accident or missing plane 

• Light vehicle accident. 

 

Terrain Hazards 

Terrain hazards, specifically impacts from debris flows (“Gobian wild floods”) which occur 

periodically, were not specifically included due to lack of information regarding the frequency and 

intensity of such events.  The frequency of debris flows will be very site-specific, and without any 

historical information on the site, a risk cannot be assigned to the event, other than to say that they 

could occur.  As well, magnitude would be an important factor, so even knowing how often debris 

flows occur would not be sufficient to assign even a qualitative risk.  Further hydrological 

investigations are being conducted at Oyu Tolgoi using regionally available records and predictive 

flow data so that qualitative risk of debris flows can be assessed and included in detailed design if 

necessary.  

 

Hazardous Substance Spill 

A list major chemicals that will be used at the Oyu Tolgoi Mine Site together with their on hand 

quantities are provided in Table. 11.1. The process of ore treatment proposed does not involve large 

quantities of hazardous chemicals.  Diesel fuel and explosives manufacturing present the most 

substantial hazards in terms of volumes of materials stored and potential for impacts to human health, 

public safety and the environment.   The risk of spills of hazardous materials during transportation is 

increased due to the large distances involved and poor state of roads in the region.  The consequences 

of hazardous material spills at the site are considered moderate as there is limited pathways for 

pollution and soil removal and remediation should be relatively simple. 
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Table 11.1   Hazardous Substances Inventory 

Substance 
Estimates of On 
Hand Quantities 

Risk of 
Spill Comments 

Diesel (mine fleet and 
emergency power ) 

4,000,000 L low In fuel farm with containment berm 

Ammonium Nitrate 1,200 t moderate Prils, 1 t  bags, 100% contained 

Emulsion 200 t low 25 kg bags, palletized in explosives plant 

Package Explosives 3,000 lot nil Stick powder in boxes in a magazine 

Blasting caps 3,000 lot nil In boxes in a magazine 

Aerofine 3418A 72,000 kg low In drums in a controlled area of the concentrator 

Potassium Amyl Xanthate 358,000 kg low In drums in a controlled area of the concentrator 

Methyl Isobutyl Carbinol 72,000 kg low In drums in a controlled area of the concentrator 

IF56 or Dowfroth 250 36,000 kg low In drums in a controlled area of the concentrator 

Magnafloc 351 1,000 kg low In drums in a controlled area of the concentrator 

Magnafloc 800HP 76,000 kg low In drums in a controlled area of the concentrator 

Magnafloc LT510 15,000 kg low In drums in a controlled area of the concentrator 

Litharge 1,700 kg low Stored in a controlled area of the lab 

Sodium carbonate 600 kg low Stored in a controlled area of the lab 

Borax 200 kg low Stored in a controlled area of the lab 

Silica 60 kg low Stored in a controlled area of the lab 

Antiscalant 20,000 L low Stored in a contained area in the water treatment plant 

Sodium Hypochlorite 20,000 L low Stored in a contained area in the water treatment plant 

Hydrochloric Acid 700 L low Stored in a controlled area of the lab 

Nitric Acid 400 L low Stored in a controlled area of the lab 

Perchloric Acid 200 L low Stored in a controlled area of the lab 

Sulphuric Acid 100 L low Stored in a controlled area of the lab 

Sodium Hydroxide 10 kg low Stored in a controlled area of the lab 

Acetone 10 L low Stored in a controlled area of the lab 

Potassium Iodide 500 g low Stored in a controlled area of the lab 

Sodium Thiosulphate 500 g low Stored in a controlled area of the lab 

Potassium Fericyanide 500 g low Stored in a controlled area of the lab 

Acetylene 4 cylinders nil Stored in a controlled area of the lab 

Nitrous Oxide 1 cylinder nil Stored in a controlled area of the lab 

Acetylene various nil In mine shop 

Hydraulic Oil 3,100 L low In mine shop in a sealed area or outside the mine shop 

Motor Oil 16,000 L low In mine shop in a sealed area or outside the mine shop 

Gasoline no estimate low In fuel farm with containment berm 

Engine Solvent 5,000 L low In mine shop in sealed area 

Petroleum grease 20 drums nil In mine shop or cold storage containers 

Transmission Oil 1,000 L low In mine shop in sealed area 

Sulphuric acid (battery acid) 100 L low In mine shop in sealed area 

Propylene glycol (vehicle 
antifreeze) 

120,000 L low In mine shop in sealed area 

Ethylene glycol (heating 
system) 

53,000 L very low In pipes in heating system 

Slaked lime 1,194,000 kg low Powder in bags on pallets and in container or in 
dedicated storage bin for use in controlled drainage area 

of concentrator 
Propane undetermined nil Outside accommodation complex 

Sodium Hyper chlorate undetermined very low Janitorial supplies locked in accommodation complex 

Borax undetermined very low Janitorial supplies locked in accommodation complex 
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Fire 

Fire could occur at the Oyu Tolgoi Mine site at a number of locations principally where volatile and 

flammable substances are stored including: 

• fuel farm 

• explosives plant 

• ammonium nitrate storage area 

• accommodations 

• refuelling stations 

• emergency generator building/powerhouse 

• mine shop. 

All precautions possible will be taken to prevent fires at the site, because of the difficulty in effectively 

fighting fires at the remote location of the mine.  Risk-reducing actions include: 

• Specialty fire training for fire crews. 

• Fire drills held on a periodic basic to check personnel preparedness.   

• Installation of fire alarms, fire extinguishers and fire hoses in appropriate locations. 

• Posting of locations of fire alarms and evacuation routes (if not obvious, e.g. only one door) in 

all work areas; fire alarms, fire extinguishers, and fire hoses should be clearly marked in an 

approved manner. 

In the case of the concentrator there is a risk of exposure to a radioactive prescribed substance in the 

density meters located on the tailings line thickener underflow. 

In the case of emergency that may have damaged the meters containing the radioactive sources, a 

prescribed set of procedures will be implemented to reduce the risk of radioactive exposure. 

 

Uncontrolled Explosion 

Controlled explosions (blasting) are part of the mining process and are undertaken by qualified 

personnel only.  Uncontrolled explosions from misuse of explosives, although extremely unlikely, are 

possible.  As well, any flammable liquids or gases (diesel, gasoline, propane) at concentrations 

between the lower and upper explosives limits could potentially explode.  From these considerations, 

there are a limited number of areas where uncontrolled explosions have any risk of occurrence.  These 

include: 

• powder magazine 

• explosives plant 

• accommodation complex 

• fuel farm 

• emergency generator building/power house 
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• Vehicle refuelling stations. 

Risk of occurrence is assessed to be very low based on the frequency of occurrence of such accidents 

at other mining operations.  The consequences would be very high with possible loss of life and 

probable disruption of operations for an indeterminate length of time. 

 

Medical Emergency 

Medical emergencies can occur at any time and would be due to accidents or ill health.  Until the Oyu 

Tolgoi Mine has operated for some time (minimum of one year) the site-specific risk from accidents 

cannot be determined with assurance. 

Medical emergencies are assessed by Company medical (SOS Contractors) staff and evacuations 

organised, through SOS, to the location best suited for the condition.  SOS` can send heart complaints 

to Hong Kong, while minor surgery can be handled in Beijing. 

 

Extreme Weather 

Weather extremes include blizzards in winter from snow storms and flash floods and dust storms in 

summer from rain and wind storms.  Extreme cold is a normal part of high latitude winters and the 

Oyu Tolgoi operation will be designed to operate in this environment; thus cold extremes are 

considered to have a very low risk of resulting in an emergency situation and will not be considered 

further. 

Blizzards may become problematic under extreme conditions.  However, the concentrator and the 

accommodation complex will be in close proximity to each other and thus weather extremes will not 

prevent movement between the accommodations and the concentrator.  The open pit mine will operate 

24-hours per day 7-days per week and thus miners could be working at the open pit during blizzard 

conditions.  Supervisory personnel will be experienced miners and will be able to judge when 

conditions deteriorate to the extent that work should cease and crews return to the accommodation 

complex.  Radio contact will be available throughout the mine and thus senior supervisory personnel 

can be advised at any time of deteriorating weather situations and the status of crews working outside. 

Water handling structures at Oyu Tolgoi will be designed to handle credible flood conditions.  Should 

extreme rainfall, result in flooding, the first steps to be taken will be to ensure the integrity of dams, 

dikes and ditches.  Well in advance of overtopping of water management facilities, emergency pumps 

can be employed to route water to holding structures with excess storage capacity, e.g., the TSF. 

Dust storms are a regular occurrence at Oyu Tolgoi and have the same effect on visibility as blizzards 

(see above). 
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TSF Dam Failure 

A number of recent tailings dam failures have occurred from a combination of occurrences such as the 

failure to maintain sufficient freeboard, increase in monthly quantities, or inadequate monitoring, 

coupled with a peak storm event (SRK 2001).  All but the last cited are within the control of mine 

management and thus preventable.  The most common failure modes of earth embankments are 

(Baecher 1998): 

• overtopping 

• embankment and foundation piping 

• embankment and foundation slides 

• differential settlement leading to cracking 

• earthquake damage including liquefaction 

• Reservoir wave action causing upstream slope erosion. 

 

Historically, modern, well-constructed dams have failed at an annual rate of 10-4 to 10-5 per dam per 

year (Baecher 1998).  Half these failures occur within the first five years and the rest spread evenly 

throughout dam life.  The list above is in descending order of failure occurrence world wide, but is not 

a good predictor of the most probable cause of dam failure at Oyu Tolgoi for the reasons given in the 

following paragraph.   

Earthquake damage is remote given the very low probability of earthquakes that could cause 

liquefaction at Oyu Tolgoi (see Seismic Risk Analyses, Appendix 2.2).  Since solids will be spigotted 

against dams in the TSF, wave action erosion is not possible. 

Dams will be inspected daily by Oyu Tolgoi site personnel and annually by a qualified geotechnical 

engineer as part of Mine Licence requirements.  Downstream seepage of external dams will be 

monitored continuously by means of piezometers.  Any significant increase in seepage will be cause 

for corrective action. 

 

Tailings Slurry Line Break 

A tailings slurry line break would occur completely within a controlled drainage area of the mine.  A 

line break would be noticed by the concentrator operator almost immediately due to a drop in line 

pressure.  As soon as practical, the concentrator would be shut down, the mill manager informed, and 

the broken section of the line bypassed, or bridged.  Once repairs were made to the line, it would be 

reconnected.  No safety issues are related to this event. 
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Missing Aircraft or Aircraft Accident 

Charter aircraft flights present a moderate risk of accident.  Oyu Tolgoi mine will develop site-specific 

procedures to deal with accidents or missing aircraft.  The following is a general guide to procedures 

to be followed for this type of emergency. 

For the most part the fixed wing aircraft coming to site will be carrying people or supplies.  These 

flights will likely be on prescribed schedule and most certainly have a defined flight plan filed with the 

originating airport.  The IMMI person responsible for the landing strip will always know when an 

aircraft is scheduled to land.  This is necessary to make sure that the landing area is free of debris and 

animals. 

A prescribed set of procedures will be implemented and followed for overdue regular and 

extraordinary fixed wing flights. 

 

Light Vehicle Accident 

There will be a limited number of light vehicles at the mine site and therefore the risk of an accident is 

low given that a safe driving policy at the mine is in place and enforced.  In the case of an accident 

involving one or more vehicles and/or stationary objects, company insurance policies will be followed.  

If there are injuries or deaths of people as a result, medical emergency procedures outline previously 

will be employed.  If a fire results, fire emergency procedures will be followed. 

Vehicle impacts with wildlife have additional criteria.  Wildlife encounters may occur at any time.  

Procedures will need to be developed to address vehicle collisions with wildlife. 

 

Infectious Disease 

In recent years there have been several incidences of  infectious diseases relating social and natural 

factors such as bird flu and SARS.  Isolated outbreaks of  foot and mouth disease and anthrax have 

occurred in the region and have impacted livestock. In the last half of  2005 there were incidents of 

disease suspected of being bird-flu in the Khubsugul area and an anthrax incident that affected 

livestock in the Dornod area.  

 

The risk of pandemic disease occurrence in Mongolia must consider its geographic proximity to China 

and the cross border movement of people between the two countries.   The south Gobi Region is 

located along the Chinese border and there is regular interaction between people from both sides of the 

border.  The region is also within the path of migratory birds that pass between Siberia and southern 

Asia.   

The traditional nomadic herder lifestyle of the local population poses some risk of infectious diseases 

associated with animal husbandry, including anthrax.   
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11.3 Risk Analysis 

A qualitative risk analysis was carried out for the emergencies identified as outlined in Manitoba 

Industrial Accident Council (MIAC) (1996).  Details of the risk analysis are presented in Table 11.3..  

Of the risks considered natural four were analyzed to fall into the high response category requiring top 

planning priority and additional mitigation measures, another relating project activity were analyzed to 

fall into the medium response category requiring planning priority, and six were analyzed to fall into 

the low response categories requiring no special planning. 

Results of this analysis requiring high and medium response are listed below.   

 

Risks requiring medium response: 

• Rain Storm may have to occurring after heavy rainfall event 

• Hazardous substance spill at: 

− access roads 

− open pit 

− power house 

− truck shop 

• Medical emergency 

• Light vehicle accidents 

Risk requiring high response: 

• Electrical Storm or lightening may have occur mostly in the autumn period of year in the Gobi 

Area. 

• Dust storm generally occurring in the March, April and May in the Gobi Desert with wind 

speeds sometimes exceeding  30 m/sec.  

• Flood events through the Umdai River bed.   

• Infectious diseases . 

• Fire which may have to occur in the Locations principally where volatile and flammable 

substances are stored fuel farm, explosives plant, ammonium nitrate storage area, 

accommodations, refuelling stations, emergency generator building/powerhouse, mine shop 

• Remote travel in extreme weather.  

 

All considered risks, their rating and frequency and  management measures are provided in the 

following tables. 
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Table 11.2 Category and Consequences of Risks 

Category Consequences 

Negligible(N) 

(<$500K) 

Minor incident or inefficiency of little or no consequence. 

Safety: No significant injuries 
Project Delay: No project delay 
Construction/Production, Infrastructure or equipment; <US$500K damage, 
construction/Production loss or expenditure 
Regulatory Approval: No Impact on mining but regulator could require actions costing 
<$US500K 
 Corporate Image or Utility: Corporate image not affected or verbal complaint dealt 
internally  
 Environmental Impact:  Negligible to very minor local and short term effect  

Low (L) 

($500K-$5,000K) 

 

  Minor incident or  inefficiency that may engineering review and is easily and 

predictably remediate.  
Safety: No permanent disabilities  
Project Delay: Project delayed but not extensively 
Construction/Production, Infrastructure or Equipment:<1 Day; US$500K to $5,000K 
damage,   construction/Production loss or expenditure 
Regulatory Approval: Mining continues but regulator could requires actions costing 
US$500K-US$5,000K 
Corporate Image or Utility: Corporate image not dramatically affected, written  complaint 
or concern dealt internally 
Environmental Impact:  Minor local short-term impact 

Moderate(M) 

 ($5,000K-$50M) 

Moderate event or  inefficiency that  may need some physical attention and certainly 

engineering review. 
 Safety: Serious injures  
Project Delay: Delay of concern but no impact to overall project viability  
Construction/Production, Infrastructure or Equipment: in range of US$10M to 
US$25Mdamage,   construction/Production loss or expenditure 
Regulatory Approval: Mining continues but regulator  requires actions costing 
>US$5,000K 
Corporate Image or Utility: Corporate image reduced within, local claims  largely  
defensible 
Environmental Impact:  Local short term impact effect with no potential for widespread 
impact 

High(H) 

($50M-$250M) 

Significant event or  inefficiency that can be addressed but with  great effort. 
 Safety: Several serious injuries/fatalities  
Project Delay: Delay creates serious project viability  concerns  
Construction/Production, Infrastructure or Equipment:US$50M damage,  
construction/Production loss or expenditure 
Regulatory Approval: Regulatory approval withdrawn for significant period  
Corporate Image or Utility: Corporate image reduced  throughout Europe/Asia, significant 
event, claims mainly defensible 
Environmental Impact: High  local  impact effect with  potential for widespread impact, 
possible to remediate with  significant effort, but some permanent loss of environmental 
value  

 Extreme(E)  

(>$250M) 

Major uncontrolled  event or  inefficiency with uncertain and perhaps prohibitively  

costly remediation.  

   Safety: Many serious injuries/fatalities  
Project Delay:  Project delayed indefinitely 
Construction/Production, Infrastructure or Equipment: More than US$250M damage,  
construction/Production loss or expenditure 
Regulatory Approval: Regulatory approval withdrawn indefinitely 
Corporate Image or Utility: Corporate image reduced  throughout worldwide; significant 
indefensible event 
Environmental Impact: Extreme regional and long –term effect or  potential for   
widespread impact with chronic and persistent  effects  
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11.4 Risk Assessment and Management 

 

Table 11.3 Risk assessment of Oyu Tolgoi Project 

No Risk aspects Consequences Assess

ment  

Frequency 

 

Recommendations 

for management 

NATURAL HAZARDS AND RISKS 

1 Earthquake Loss of life, Mine 
collapse, damage to 
infrastructure 

Low 1 times per 475 years 
and increase 10% for 
each 50 years 

Use appropriate design standards   

2 Rain Storm Erosion of soils and 
structures; 
 mine flooding; Damage 
to infrastructure;  

Medium   
1 times per 50 years  
 

Design standards to reflect climatic 

conditions   

3 Electrical 
Storms 

Occupational Safety; 
Damage to 
infrastructure; power 
failure. 

High  
1 times per 5 years 
 

Lightning protection included in 

design criteria as necessary  

4 Dust storm 
 

Lost production; health 
and safety concerns; 
poor air quality; erosion 
of tailings and waste 
rock. 

High 1 times per year with 
70-100 kg/m2 load on 
surface  

Integration of design aspects, dust 

control initiatives;   

5 Flood events Lost production; loss of 
life or injury; damage to 
infrastructure; erosion 
of tailings dam 

High  
1 times in a year 
 

Surface water diversions to meet 

design standards; Review flood 

design standards based on updated 

information; Protect people and 

infrastructure through flood warning. 

6 Infectious 
diseases 
(Bird flu, 
infectious  ) 

Human health; Public 
health. 

High  
Bird flu Recorded in 
2004 and 2005 

Prevent contact with high risk 

animals ( birds); have adequate stock 

of protective equipment ( face masks 

etc; establish links with National and 

regional infectious disease action 

plans.    

RISKS RELATING PROJECT AND HUMAN ACTIVITY 

7 Hazardous 
Substance 
Spill 

Access road, open pit, 
power house, Truck 
shop and storage 

Medium unclear Hazardous material management 

plan and incident response 

capability;  Secondary containment 

for storage and transfer; transport 

standards to be enforced.  

8 Fire Locations principally 
where volatile and 
flammable substances 
are stored fuel farm, 
explosives plant, 
ammonium nitrate 
storage area, 
accommodations, 
refuelling stations, 
emergency generator 
building/powerhouse, 
mine shop 

high unclear 1. All precautions possible will be 

taken to prevent fires at the site 

2.Risk-reducing actions include: 
-Specialty fire training for fire crews. 

-Fire drills held on a periodic basic 

to check personnel preparedness.   

-Installation of fire alarms, fire 

extinguishers and fire hoses in 

appropriate locations. 

-Posting of locations of fire alarms 

and evacuation routes (if not 

obvious, e.g. only one door) in all 

work areas; fire alarms, fire 

extinguishers, and fire hoses should 

be clearly marked in an approved 

manner 
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No Risk aspects Consequences Assess

ment  

Frequency 

 

Recommendations 

for management 

3. Evacuation procedures 

-strictly follow instruction for storage 

and work with chemical and 

explosive materials and storing in an 

appropriate places; 

- 

9 Uncontrolled 
Explosion 

Areas where 
uncontrolled explosions 
have any risk of 
occurrence: powder 
magazine, explosives 
plant, accommodation 
complex, fuel farm, 
emergency generator,  
building/power house,  
Vehicle refueling 
stations 

Low unclear Compliance with national and 

relevant international standards; 

 

Hazardous materials management 

plan; 

 

Storage of flammable and volatile 

materials in accordance with 

regulations. 

 
 

10 

TSF Dam 
Failure 

Overtopping, 
embankment and 
foundation piping,  
embankment and 
foundation slides,  
differential settlement 
leading to cracking, 
earthquake damage 
including liquefaction, 
reservoir wave action 
causing upstream slope 
erosion and etc 

Low unclear  
 
(international  source: 
Annual rate of dam 
failure 10-4 to 10-5 per 
dam per year)  

Dams will be inspected daily by Oyu 

Tolgoi site personnel and annually by 

a qualified geotechnical engineer as 

part of  environmental monitoring 

program..  Downstream seepage of 

external dams will be monitored 

continuously by means of 

piezometers.  Any significant 

increase in seepage will be cause for 

corrective action 

11 Tailings 
Slurry Line 
Break 

A tailings slurry line 
break would occur 
completely within a 
controlled drainage area 
of the mine 

low unclear The concentrator would be shut 

down, the mill manager informed, 

and the broken section of the line 

bypassed, or bridged 

12 Missing 
Aircraft or 
Aircraft 
Accident 

Charter aircraft flights Low unclear 1.Most part the fixed wing aircraft 

coming to site will be carrying 

people or supplies.   

2. These flights will likely be on 

prescribed schedule 

3. The IMMI person responsible for 

the landing strip will always know 

when an aircraft is scheduled to land.  

4.This is necessary to make sure that 

the landing area is free of debris and 

animals 

13 Medical 
Emergency 

Medical emergencies 
can occur at any time 
and would be due to 
accidents or ill health   

Medium  
recorded 1-2 times in 
a year during 
exploration 

Medical emergencies are assessed by 

Company medical (SOS Contractors) 

staff and evacuations organized, 

through SOS, to the location best 

suited for the condition 

14 Light Vehicle 
Accident 

Failed safe driving 
policy at the mine is in 
place and enforced 

Medium  
recorded 1-2 times in 
2004 and 2005 

In the case of an accident involving 

one or more vehicles and/or 

stationary objects, company 

insurance policies will be followed.  

If there are injuries or deaths of 

people as a result, medical 

emergency procedures outline 
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No Risk aspects Consequences Assess

ment  

Frequency 

 

Recommendations 

for management 

previously will be employed.  If a fire 

results, fire emergency procedures 

will be followed 

15 Mobilisation 
of heavy 
metals from 
tailings 
and/or waste 
rock 

Pollution of 
groundwater, surface 
water or soils causing 
ecological or health 
impacts. 

Low unclear Develop and implement the waste 

management plan, tailings 

management plan, Waste rock 

management and hazardous material 

management plans.  

- 

Construction of TSF to recover 

seepage and process water; 

 

TSF perimeter monitoring program; 

 

Implement dust management plan 

and continue monitoring of soil 

quality ( including metals). 

 

- 
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Appendix No-1:  

Table 1: List of earthquakes in the region OYU-TOLGOl Project Area 

 
N  Origin time Coordinate Magnitude 

 Year   mon day hour min sec Lat  N lon E  

1 1958 11 16 20 23 46.0 43.50 106.00 4.5 
2 I960 09 08 00 20 20,0 42.70 105.00 4 .9 
3 1961 01 11 23 36 49.0 43.30 105.00 4.5 
4 1961 01 13 15 00 15.0 43.30 105.30 4.3 
5 1961 03 31 06 26 36.0 43.30 105.00 4.3 
6 1961 04 29 10 45 42.0 41.90 104.90 5.6 
7 1961 06 16 12 L2 23.0 43.80 105.00 3.9 
8 1961 08 05 18 41 07.0 43.70 107.80 4.0 
9 1961 11 25 15 58 03.0 43.50 105.00 4.5 
10 1974 03 03 07 02 53.0 44.99 107.14 3.9 
11 1975 03 09 19 13 10.0 43.50 107.90 3.9 
12 1975 03 21 03 18 24.9 43.23 106.05 3.9 
13 1976 07 06 03 37 21.0 44.1.3 106.13 3.9 
14 1977 04 16 00 23 01.4 41.60 105.50 3.9 
I5 1931 06 17 22 21 34.0 42.90 105.60 3.9 
16 1932 06 08 07 47 00.0 43.40 106.50 3.9 
17 1983 01 03 08 56 09.0 42.10 105.10 3.5 
18 1983 03 24 17 44 01.0 44.00 106.90 4.2 
19 1933 09 04 23 59 14.0 44.56 106.61 4.4 
20 1983 10 30 17 03 34.0 42.40 105.10 3.9 
21 1984 09 19 23 47 45.0 42.30 105.50 3.7 
22 1984 10 13 08 27 42.0 42.30 105.60 4.3 
23 1984 10 26 04 46 31.1 42.19 105.71 3.8 
24 1986 02 02 23 17 30.2 44.57 104.92 3.6 
25 1990 09 30 11 50 33.2 43.21 105.55 3.5 
26 1991 02 03 11 50 25.1 44.72 104.88 3,6 
27 1991 02 08 10 23 14.3 41.21 106.09 3.6 
28 1992 08 31 07 25 53.9 44.10 106.50 4.0 
29 1993 08 29 04 00 12.4 41.17 107.28 4.3 
30 1995 01 03 10 38 37.5 43.08 105. 14 3.5 
31 1995 03 13 01 59 44.8 41.24 106.91 4.2 
32 1995 06 15 15 40 33.7 42.95. 105.50 3.6 
33 1996 08 30 01 12 45.4 42.66 105.73 4.3 
34 1997 03 19 12 49 46.3 43.47 106.20 3.5 
35 1998 08 29 20 14 10.8 43.68 108.64 4.9 
36 1993 09 03 06 42 51.0 44.37 106.45 4.1 
37 1998 11 22 13 44 28.5 44.24 106.25 3.9 
38 2000 02 15 18 53 19.1 42.19 107.46 4.1 
39 2000 04 12 12 00 44.6 41.92 106.27 3.5 
40 2000 06 05 06 33 15.3 43.46 105.41 3.9 
41 2001 09 10 19 31 21.0 44.19 105.52 3.6 
42 2001 12 03 01 03 09.0 41.94 105.54 3.8 
43 2001 13 10 19 33 00.0 44.59 105.02 3.7 
44 2002 04 17 22 52 01.0 43.50 107.41 3.6 
45 2002 05 23 23 16 41.0 44.52 104.66 3.6 
Source: Information source of earth quake records in Astronomy and Geophysics Research Center, MAS,2003   
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Introduction  

 

The Oyu Tolgoi Project is located in Khanbogd Soum, Umnugobi Aimag, where the existing land use is 

dominated by pastoral grazing by nomadic families.  The development of a mine and mining 

infrastructure is subject to an Environmental Impact Assessment (EIA) in accordance with the 

Mongolian Law of EIA.  One of the requirements of the EIA law is that an assessment of the economic 

value of the natural resources to be impacted by the proposal must be included in the project EIA.  The 

Mongolian Ministry of Nature and Environment (MNE) has not produced guidelines or methods for 

determining economic values of environmental factors.  IMMI submitted to the MNE suggested 

methods for estimation of economic value in 2003.   

 

The method selected to be used at Oyu Tolgoi was found to best suit the specifics of the project and 

reflect international EIA standards. The World Bank Operational Policy on Environmental Assessment 

(OP 4:01) states that “environmental costs and benefits should be quantified to the extent possible, and 

economic values should be attached where feasible”.  IMMI has therefore applied economic values 

where these costs are quantifiable and can be applied through existing land use, regulations, license 

fees, market values or other quantifiable commercial evaluation. 

 

1. Total Economic Value 

 

The method used to place an economic value on the environmental impacts of the project involves the 

calculation of Total Economic Value (TEV) whereby an impact is separated into a number of categories 

of value.  The process identifies a number of component values that contribute to the TEV.  Table 1 

provides an example of the potential environmental values at Oyu Tolgoi separated into value type. 

 

a. Direct Use Value   

 Direct use value is the quantifiable value of resources directly used or disturbed by the project.  

These values will include the land required for the project, the pasture lost for clearing, the water 

consumed or lost from dewatering or contamination, the soil disturbed from development and 

mining and the minerals extracted for processing.  These resources have current values and relate 

to existing uses of the project area.  Quantification of value is based on the current commercial 

use of the resources and can be calculated from socio-economic data collected from the area. 
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b. Indirect Use Value 

 Indirect values are derived from the functional value of the environment and are therefore more 

difficult to quantify.  Indirect values are usually not commercially exploited and will therefore 

not have a current cost attributed to the loss of these resources.  At Oyu Tolgoi, indirect use 

values may include the functional value of surface springs that are used by wildlife or the 

functional value of perennial vegetation that maintains soil structure that is important in 

preventing regional desertification.  Estimating economic values to these functional components 

of the environment is contentious as it is difficult to accurately quantify the spatial boundaries of 

the environmental resource or the extent to which the loss of identified environmental 

components will contribute to reduced environmental function. 

 

c. Option Value 

 It is widely accepted that environmental assessment of projects should consider impacts on 

environmental resources not yet realised.  The value of resources which are currently not 

commercialised but may be used in future is termed the option value.  In the arid Gobi region of 

southern Mongolia where the biological and physical landscape has been influenced by grazing 

and climatic conditions, it is difficult to define potential environmental resource use not related to 

pastoralism or mining.  However, the extraction of regional groundwater to support the project 

may prevent future horticultural land use that is practiced in similar areas of China.  The growth 

of environmental based tourism in the region could also be affected by the introduction of mining 

and infrastructure.  Again, these values are very difficult to define and quantify as it relies on 

predicted values of commercial activities that may never arise.  These values will also not 

account for the cost benefits realized when mining infrastructure is developed regionally. 

 

d. Existence Value 

 The value of environmental and culturally significant factors to occupants and communities is 

often defined as existence value.  This applies to components that may be culturally important or 

have a significance that is not economic.  At Oyu Tolgoi, particular features of the environment 

have special significance to traditional nomadic communities, including high mountains and 

hills, springs and river beds.  These features may be linked to traditional folk lore, spiritual 

beliefs or have significant landscape value.  Existence values, by definition, have no real 

commercial value and cannot be quantified in economic terms.   
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Table 1. 1 Environmental Values that May Apply to the Total Economic Value of the Oyu Tolgoi 

                  Area Natural Environment 

 

Direct Values 

(quantifiable) 

Indirect Values 

(potentially quantifiable) 

Option Value 

(non quantifiable) 

Existence value 

(non-quantifiable) 

Pasture lost from project 
development and exclusion 
 
Land area required for the 
project including 
infrastructure 
 
Volume of water used for 
the project 
 
Volume of water impacted 
by the project 
 
Soil disturbed or removed 
 
Wells and springs impacted 
 
Winter camps that require 
relocation or removal 
 
Wildlife species that have 
direct commercial value 
(hunting or food) 
 
Minerals extracted as ore 
and waste 

Surface water springs – 
value to wildlife, water 
supply 
 
Vegetation and soil 
structure - value of dust 
control and prevention of 
desertification 
 
Shallow groundwater – 
potentially supporting deep 
rooted perennial vegetation 
 
Air quality – maintenance of 
human health 

Potential value of : 
 
- Horticulture/Agriculture 
 
- Tourism 
 
- Alternative Industries 

 
- Extractive industries 
 
 

 
Landscape  
 
Cultural/heritage  
features 
 
Natural springs 
 
Elm trees 
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2. Valuation Methods 

 

The economic evaluation of environmental impacts is usually undertaken as part of a cost-benefit 

analysis of proposals.  This approach compares the economic benefits of the proposal against the 

environmental costs as a means of assisting decision-makers.  For the Oyu Tolgoi project, where 

current environmental values are very low (from nomadic pastoralism), the economic benefits of a 

major resource development project will far outweigh the estimated environmental values, even if these 

values are predicted to be impacted well beyond the life of the mine. 

 

A more applicable method of applying environmental values is the concept of safe “minimum 

standard”, whereby impacts on environmental values are minimised and decisions are made in terms of 

cost effectiveness rather than cost benefit.  The cost effectiveness method is more appropriate in the 

assessment of the Oyu Tolgoi Project where economic environmental valuations are limited and project 

impacts are regularly minimised and managed in similar operations internationally. 

 

It is therefore recommended that an economic assessment of the Oyu Tolgoi Project impacts, against 

project benefits, will incorporate a mix of directly valued impacts, where possible, and economically 

unquantifiable impacts.  Where it is not practicable to attribute economic values to environmental 

impacts, the value of impacts will be described and quantified in terms of social and environmental 

terms.  For example, impacts on local air quality can be quantified in terms of concentration of 

contaminants and comparisons made with standards developed for the protection of human health.   

 

2.1 Loss of Pastoral Production 

The most significant commercial use of the Oyu Tolgoi Project Area is pastoral production.  In 

estimating the loss of pastoral production, it is useful to quantify the pastoral value of the land in terms 

of productive capacity.  Lost productive capacity can be expressed in terms of monetary units per 

hectare of land per year of lost production.  The calculation of lost productive capacity requires baseline 

economic data to be collected over a period that is representative and accounts for varying seasons and 

varying commodity prices.  As carrying capacity of the land and stock values vary with seasonal 

fluctuations and market variability, it is advisable to average these values over as long as period as the 

available data allows. 

 

The pastoral land value can then be calculated from the estimated stock value and the carrying capacity 

of the land for pastoral grazing. 

 

Pastoral Value = value/stock unit  x  pastoral carrying capacity (stock unit/area of land) 
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As the Oyu Tolgoi area is grazed by mixed stock including camels, goats, sheep and horses, it is useful 

to develop an equivalent stock unit that encompasses all domestic species.  This can be estimated using 

grazing data collected by agricultural agencies and institutes.  The Oyu Tolgoi Environmental Baseline 

Report, November 2002, includes average stocking rates and current stock values collected from local 

herders.   

 

2.2 Other Relevant Values and Natural Resources Use Fees 

The calculation of total environmental value must consider values and expenditures such as the 

replacement value of some local communities (need to relocate 10 families who are living in the OT 

Project area) and compensation fees for them.  Land use, subsoil and water use fees, environmental 

protection plan expenditures including mitigation measures, monitoring costs, mine closure and 

restoration costs should also be considered.  

 

However, all determined values and costs are preliminary at this stage and, therefore, the ecological 

economic value provided is an estimated value that requires further definition during project operational 

stages. Consequently, a full ecological economic assessment should be completed early in the mine 

closure stage providing more detail and assisting with rehabilitation activity.  

 

At this stage we have calculated the preliminary environmental value with methods for Oyu Tolgoi 

Project Area and provided these in Tables 2 and 3.    
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Table 1.2. Environmental valuation considerations of natural resources within the OT Project 

Area 

 

Natural Resource Method for Determining Value 

Land Area 
To be used for: mine; infrastructure; mineral 
processing; power; water; and transport. 

Consideration of:  
• Commercial land value 
• Land tax payments to Soum, Aimag and 

National Government 
 

Grazing Land Value (Tax for Pasture Use) 
Grazing land would include all the land area 
required for project development as there is no 
existing delineation of pastoral land from non-
pastoral land. 

Consideration of: 
• Livestock density 
• Average value of livestock (commercial and 

subsistence) 
• Improvements (wells, troughs, winter camps, 

shelters) 
 

Water Value 
Mine and process water supply – water use fees. 

Consideration of: 
• Water quality 
• Existing water use 
• Potential water use 
• Current water licensing fees/costs 
• Cost of alternative supply for impacted water 

sources 
Rate of recovery/recharge for impacted source 
 

Biodiversity Values 
Impacts on the biological characteristics of the area 
from development – non commercial value. 

Consideration of: 
• Site restoration and rehabilitation costs 
• Significance of habitat value – water, food, 

shelter 
• Existing and potential commercial use of wild 

species (hunting, tourism, medicine) 
• Existing human subsistence use of wild species 

(food, clothing and materials) 
• Management and monitoring costs of 

maintaining an ecologically functional 
environment 

 
Mineral Value 
Value of minerals extracted from mine 

Direct valuation based on feasibility study (included in 
Stability Agreement) 
 

Environmental Protection Costs 
In considering the value of the environmental 
aspects disturbed, it is advisable to include the costs 
of environmental protection measures expected 
during construction and operation. 
 
IMMI propose to negotiate a requirement for 50% 
deposit to Soum for environmental bond through 
EIA and the Stability Agreement. 

Some environmental protection measures have been 
previously listed above.  Others include: 
• Air and water pollution prevention technology 
• Site environmental management, monitoring and 

training 
• Waste management measures 
• Dust suppression and treatment controls 
• Hazardous material storage and management 
• Legal compliance expenses – fees, reports etc 
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Table 1.3. Ecology and Economic Value of Oyu T olgoi Project Area 

 

No 

Natural resources to be 

affected during project 

implementation 

Unit Volume 

Unit value 

of recourse 

(US$) 

Total value 

(Mill. US$) 

Comments and 

relative legislation 

 I Land Value 

1. 
Land use of OT Mining activity 
area 

Ha 7409.0 8196.7 60.729 
Law on Land article,20 
, Law on land fees 
article 6, Government 
order No-152 of 
25.06.1997, Citizen’s 
Representative Khural 
(Local parliament) 
Presidiums Order No-
64, Umnugobi Aimag, 
by 14.10.2005  

2. 
Land use of accommodation and 
buildings 

Ha 1110.0 2049.2 2.274 

3. 
Land for infrastructure (roads, 
pipelines, etc) 

km 450.0 6.14 0.00276 

4. Payment for land use  1110.0 8.2 per year 0.364 
Soum Governor Order 
No- 

 
Site restoration and 
rehabilitation cost 

  - - 
Included in 
rehabilitation cost 

4. Payment for land disturbance Ha  0.0 0.0 
There are no costs 
approved 

 Total     63.369  

 II. Soil value 

1. 
Total soil cover to be disturbed 
under the TSF and WRD during 
Project implementation   

Ha 932.1 0.0 0.0 
Costs included in land 
and vegetation value  

2. 
Total soil cover to be eroded 
during Project implementation 

Ha 1599.08   
Costs included in land 
and vegetation value 

3. Restoration costs   - - 
Included in 
rehabilitation cost 

4. 
Payment for soil disturbance and 
soil contamination 

  0.0 0.0 

There are no costs 
approved and no 
relevent fees or 
regulations 

 Total     0.0  

 III. Vegetation (Grazing Land or Pasture Use Value) Value 

1. 
Total vegetation (grazing 
pasture) to be affected during 
Project implementation 

Ha  8519.0 170.9 1.455 
Government order No-
152 of 25.06.1997, 
annex #3 

2. 
Rare, very rare and endemic 
plants to be impacted by Project 
activity 

Species/ 
number 

15/200 0.0 0.0 
There are no costs 
approved and no 
regulations 

3. 
Payments for vegetation 
disturbance and degradation  

  0.0 0.0 
There are no costs 
approved and no 
regulations 

4. 
Site restoration and 
rehabilitation costs 

  - - 
Included in 
rehabilitation cost 

 Total     1.455  

 IV. Animal and Biological Diversity Value 

1. 
Existing and potential 
commercial use of wild species 
(hunting, tourism, medicine) 

Species/ 
number 

unclear 0.0 0.0 
There is no 
commercial use of 
wild species 

 
Existing human subsistence use 
of wild species (food, clothing 
and materials) 

Species/ 
number 

unclear 0.0 0.0 
There is no human 
subsistence use of wild 
species 
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Continued Table 3. 

No. 
Natural resources to be affected 

during project implementation 
Unit Volume 

Unit  value of 

recourse 

(US$) 

Total value 

(Mill. US$) 

Comments and relative 

legislation 

2. Loss of Fauna Habitat  
Species/ 
number 

unclear 0.0 0.0 
There are no costs 
approved and no 
regulations 

3. 

Management and monitoring 
costs of maintaining an 
ecologically functional 
environment 

   0.530 
Included in EMP and 
EPP for this Project  

 Total    0.530  

 V. Water Value 

1. 

Water resource existing within 
OT Project Area (to be affected 
Project Activity: 1-4 years 125 
l/sec or 15.768.0 ML; 5-11 year 
100 L/sec or 22.075.2 ML; and 
12-40 years 60 L/Sec or 
51.088.3 ML 

ML 88 931.5 0.0 0.0 

1.Existing groundwater 
resource calculated by 
Dewatering Report, 
Aquaterra, 2004 (see 
Project description p 
48)  and  have no costs 
2. Dewatering water 
will use technology 
3. Costs calculated by, 
Mongolian Law on 
Water and Mineral 
water use fees, article 
7.3, 
Mongolian Government 
Order No-7, 
Jan,12.2005  

2. Water use fees ML 88 931.5 0.08 7 114.00 

5. 
Refined water for use 
technology  

ML 35 572.6 0.0 0.0 

6. Payments for water pollution 
Mill. 
MNT  

 0.0 0.0 
There are no costs 
approved and no 
regulations 

 Total     7 114.00  

 VI. Air Value 

1. 
Expenses for mitigating air 
pollution 

Mill.M
NT 

 - - 
Included in 
rehabilitation costs 

5. Payment for air pollution  
Mill.M

NT 
 0.0 0.0 

There are no costs 
approved and no 
regulations 

 Total     0.0  

 VII. Mineral Resources Value 

1. 

Mineral resources to be reached 
(kind) 
- Gold 
  
- Copper  

 
Tn 

 
Mill. Tn 

 
-800.0 

 
-26.0 

 
-400 US$/oz 

 
-2250 

US$/tn 

 
11 287 477.92 

 
58 500 000.00 

This sum will not add to the 
grand total, because, final 
goal of Project to explore 
mineral with such total cost 
otherwise, existing 
geological body no 
economic value.     Total    69 787 477.92 

 VIII. Mine Closure and Rehabilitation Costs  

 
Predicted total  rehabilitation 
cost 

Mill.$   82.052 IDP Section  

 Total    82.052  

 Grand total    7 261.4   

Source: 1. Source: OT Project IDP section 24,  IDP ES, Mineral resources by 3 May 2005. 
Note: MNT- Mongolian National Bank Note (Tugrug) ,USD- US Dollar 
Exchange rate by December,31.2005 : 1220 MNT= 1 USD  
Abbreviations:  N- number, ML- Megaliter Mill.₮-Million Tugrug Mill.$- Million US Dollar, Tn- Tonn 
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2.1 RECLAMATION OBJECTIVES 

The issues considered for project closure planning at Oyu Tolgoi include on-going environmental 

management, unemployment, as well as the continuation of social infrastructure such as the supply of 

water, electricity, and road networks. Planning for mine closure at Oyu Tolgoi commenced with the 2005 

Integrated Development Plan when Amec-Ausenco JV completed a mine closure plan to identify the 

strategies  for closure of the mine and to commence early estimations of likely costs associated with these 

strategies. The mine closure plan will be a living document and reclamation will be an on-going activity 

throughout the life of the operation. 

 According to Article 5.4.10 of the Law of Mongolia on Environmental Impact Assessment (2001), the 

restoration of the project is required to be incorporated into the detailed environmental impact assessment. 

In addition, the Minerals Law of Mongolia also stresses the mine closure issues. Rehabilitation issues are 

also addressed in other sections of this report, including Chapter 5, 6 and 8, Part II of this report.  

To ensure compliance with the national and international requirements, the project closure plans will cover 

reclamation of tailings deposits, waste rock deposits, any open pit and underground areas, 

sedimentation basins and abandoned mine, mill, and camp sites. The World Bank operational policies 

also require the socio-economic aspects of mine decommissioning to be taken into account in post-closure 

plans, where the existence and economic survival of communities may depend on a mine.  The community 

and socio-economic aspects of mine closure will remain a priority concern for mine closure planning at Oyu Tolgoi. 

The objective of the reclamation plan for the mine is to minimize the lasting environmental impacts of 

operations to the extent practical. 

Short-term reclamation objectives are to: 

• progressively reclaim disturbed areas as soon as they are no longer active 

• minimize the risk and impact of wind and water erosion and sediment transportation 

• stabilize slopes 

• restore drainage 

• cover ground to prevent soil drifting/dust. 

Long-term objectives are to: 

• reclaim the land to a condition where long-term environmental degradation does not take 

place with minimal care and maintenance 

• reclaim the land to a condition where safety risks associated with the mine to the public are 
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minimized 

• reclaim the land to a condition where local communities can use the site without inheriting 

significant future liability 

• the extent practical, create an aesthetically pleasing environment. 

IMMI has made the following specific commitments with respect to achieving these objectives for the Oyu 

Tolgoi project: 

• to the extent practical, minimize disturbed areas through progressive reclamation 

• recover all soil as practical 

• conduct reclamation trials through the mine life to determine what prescriptions work most 

effectively at the Oyu Tolgoi project site 

• maintain active liaison with other mines in the desert regions similar in climate to the Gobi 

region with respect to reclamation initiatives at their mine sites. 

This Mine Closure and Reclamation Plan has been developed consistent with the objectives set out in the 

Mongolian regulations covering mine closure and reclamation. 

The general components of the reclamation program are summarized as follows: 

• Allow the underground workings to naturally flood over time after all potentially hazardous 

materials have been removed to surface. The shaft and raise openings to surface will be 

permanently blocked using reinforced concrete caps 

• Allow the Central and Southwest Open Pits to partially re-flood creating a permanent local 

groundwater sink and collection pond for runoff and toe seepage from the open pit waste 

rock dumps. Install a protective berm around the high wall to protect inadvertent access to 

the pit rim 

• Drain the supernatant pond off of the TSF, allow the TSF to dry out and cap the surface with 

a thin layer of coarse NAF waste rock to prevent future wind erosion of the contained tailings 

sands 

• Restore surface drainage to ensure that downstream flows to the Umdai River are maintained and that 

water quality is not affected by the reclaimed mine landform 

• Progressively reclaim the slopes of the waste rock dumps so that a long-term stable slope is 

established prior to final cessation of mining and milling activity. Re-slope rock dumps to a 

maximum overall 2.5:1 overall slope angle (22°) and construct access ramps to allow easy 
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passage of grazing animals across the reclaimed dump.    This will be accomplished by 

grading off the benches and creating access ramps on all sides of the reclaimed waste rock 

dumps 

• The elevated surfaces of the waste rock and tailings storage facilities will be restored with the aim of 

replicating the landform features of natural hills in the area which are sparsley vegetated and 

predominantly rock covered 

• Where practical, recover suitable stockpiled soil to spread over reclaimed areas that would 

benefit from additional soil 

• Dismantle and demolish all buildings and structures and remove all above-grade concrete 

footings and foundations unless alternate arrangements are made to transfer certain facilities 

to local groups (government or private) under mutually acceptable agreements covering the 

transfer of long term liability 

• Remove all potentially hazardous materials from site. 

 

2.2  EROSION & SEDIMENT CONTROL PLAN 

Erosion will be controlled principally by keeping slope angles of constructed facilities at less than the angle 

of repose, or by rock armouring, as appropriate. Where feasible, revegetation will provide long-term 

sediment control. Rock armouring will be done where revegetation is not possible and erosion control is 

required. The rock will be obtained by screening suitably sized inert material from the waste rock stockpile. 

 

2.3 TEMPORARY SHUTDOWN 

For this plan, temporary shutdown is defined as a cessation of mining and processing operations for a finite 

period, with operations resumed once the reason for the shutdown has been resolved. Possible causes for 

such a shutdown could be a major mechanical equipment failure, late delivery of critical equipment or 

supplies, or labour conflict. 

Open Pits 

The following procedures will be taken in case of temporary shutdown: 

• All mobile equipment will be removed from the pits and stored in the plant area 

• During the summer, electricity to the pits will be maintained and the sump pumps operated to 

keep the pits drained; if maintenance of power to the pits is not practical, diesel pumps will 
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be substituted for the normal sump pumps.   (During the winter these precautions are not 

necessary) 

• All hazardous materials will be taken from the pits and stored in designated locations to 

maintain management control 

• The pits will be inspected daily to ensure overall integrity. 

Underground Mine 

The following procedures will be taken in case of temporary shutdown: 

• All mobile equipment will be relocated to central areas within the mine where they can 

be routinely monitored 

• Electricity to the underground workings will be maintained and the dewatering 

pumps operated to keep the workings drained 

• All hazardous materials will be relocated to central storage locations within the mine such 

as the powder magazines, fuelling facilities and maintenance shops and stored to 

maintain management control 

• The underground workings will be inspected daily to ensure overall integrity. 

Processing Plant 

The plant will be temporarily shut down in a planned and orderly sequence to prevent damage 

to equipment, piping, and instrumentation. 

The following preparatory measures will be taken: 

• The plant will be run, if feasible, until all ore in the process stream is through the plant 

• The plant will be purged of all concentrate materials 

• All slurry lines will be flushed of solids. 

Procedures during temporary shutdown will be as follows: 

• Minimal heating to the process building will be maintained to prevent equipment freezing 

• Electricity to the building will be maintained 

• All major equipment will be run periodically to ensure lubrication and integrity of the 

rotating parts. 
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Surface Infrastructure 

During temporary shutdown, the site infrastructure will be placed into a care-and-maintenance 

mode to ensure environmental stability and orderly restart as follows: 

• Minimal heating will be maintained to critical facilities to prevent equipment from 

freezing 

• All non-critical equipment will be shut down 

• All  necessary support facilities  and  services for care-and-maintenance  personnel 

will continue to operate: 

• freshwater intake and potable water treatment 

• sewage treatment  

• power plant 

• waste heat recovery and glycol heating system 

• diesel fuel storage and distribution 

• part of the accommodation and kitchen facilities 

• All major equipment will be run periodically to maintain operability 

• All hazardous materials stored within site facilities will be collected and stored in a 

central secure area. 

Tailings Storage Facility 

The following actions will be taken in case of temporary shutdown: 

• All tailings slurry lines will be purged, flushed, and drained 

• Dust control operations will be maintained 

• Routine dyke inspections will be continued 

• Pump-back equipment below dams (except the reclaim water system) will continue 

to operate. 

• Monitoring from perimeter bores will continue 

Water Management Facilities 

The raw or freshwater delivery wells and distribution system will continue to be operated during 

temporary shutdown to provide fresh water as needed for care and maintenance activities. Site 

collection sumps, ponds, and ditches around the site will be maintained to manage runoff from 
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the site. 

2.4 INDEFINITE SHUTDOWN 

For this plan, indefinite shutdown is defined as a cessation of mining and processing operations 

for an indefinite period with the intention of resuming operations in the future. During 

indefinite shutdown, the site will be placed into a mode of minimal operating expense while 

maintaining safety and environmental stability. Possible causes included prolonged unfavourable 

market conditions or protracted labour dispute. 

Open Pits 

Procedures for indefinite shutdown are the same as those for temporary closure 

 

2.5 PROGRESSIVE RECLAMATION 

Any disturbed areas, such as construction laydown areas, that are no longer used will be reclaimed and the 

surface stabilized, including regrading and placement of till or waste rock to prevent dusting and water 

erosion during the mine's operating life. 

While the mine development plan is still evolving with respect to phases of development beyond the 

initial processing of 75 000 to 85 000 tonnes per day , it is expected that the open pit mine workings will be 

closed prior to the final cessation of underground mining and ore processing. Consequently the open pits 

and waste rock dumps can be progressively reclaimed during the mine's operating life. The waste rock 

dumps will be constructed with set back berms so that the slopes can be dozed to final stable slope 

configurations during the mine's operating life. The access control berm around the pit high wall can also 

be constructed late in the mine life using non acid forming waste rock from the final phase of mining in the 

open pits. 

The first two cells of the TSF are designed to accommodate tailings from the first twenty-five years of mine 

operations. Subsequent tailings will be stored in additional TSF cells constructed adjacent to Cells 1 and 2. 

Consequently Cells 1 and 2 can be progressively reclaimed during the expected mine life commencing after 

Year 25. Starting in Year 26 these two cells can be dewatered and capped with non-acid forming waste 

rock from ongoing open pit mining. 
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2.6 FINAL CLOSURE & RECLAMATION MEASURES 

A cost estimate was prepared Amec Ausenco JV for the reclamation of the proposed Oyu Tolgoi Project 

using the RECLAIM model Version 4.0 (March 2001). The RECLAIM model was developed to estimate 

the cost of mine reclamation by the Department of Indian and Northern Affairs Canada (DIAND) for use by 

government agencies, mining companies, and others. 

The model includes the major components of a typical mine. An important feature of the model is a table of 

unit costs of common reclamation activities, which can be updated or customized to be site specific. The 

tabulated unit costs contained within the RECLAIM model are based on experience from reclamation 

work at other remote mine sites. 

For the Oyu Tolgoi project reclamation cost estimate, unit costs have been obtained from the following 

sources: 

• The RECLAIM model table of unit costs, although most of the unit cost items taken from this 

source were inflated to recognize inflation into 2005 dollars and to recognize the remote 

location of the Oyu Tolgoi project and in some cases lowered to reflect expected lower 

labour costs associated with doing work in Mongolia 

• Unit cost provided by AMECAUSENCO based on their experience in developing estimates in 

Mongolia for IMMI on this and other related projects 

• From AMEC Earth & Environmental Ltd.'s experience in estimating and implementing mine 

closure and reclamation plans at other remote mining sites around the world. 
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Table 2.1 Summary of Estimated Reclamation Cost of Oyu Tolgoi Project 

COMPONENT TYPE TOTAL COST ($US)* 

Opent Pits and Waste Rock Dumps  

Underground Mine Workings  

Tailings Storage Facility  

Buildings and Equipment  

Removal of Hazardous Materials & Contaminated Soils 

Site Carrying Costs During Reclamation 

Care and Maintenance During Reclamation  

Engineering Support and Site Management During 

$1,507,325 

$1,684,900 

$42,369,500 

$6,971,307 

$448,500 

$600,000 

$324,000 

$5,200,000 

SUBTOTAL $59,105,532 

Contingency Allowance                                                                      20%  of subtotal 

Post-Closure Socio Economic Costs 

$11,821,106 

$3,250,000 

GRAND TOTAL - CAPITAL COSTS $74,176,638 

Post-Closure Monitoring Cost  

Post-Closure Monitoring Contingency 15%  

Years of Post-Closure Monitoring                                                                                10  

Post-Closure Monitoring Cost over 10 Years 

$1,644,920 

$246,738 

 

                           $1,891,658 

Post-Closure Maintenance Annual Average Cost  

Years of post-closure maintenance                                                                            200  

Discount Rate for Calc of NPV                                                                                   3% 

 Post-Closure Maintenance Sinking Fund 

$180,000  

 

 

$5,983,756 
GRAND TOTAL CAPITAL AND POST-CLOSURE COSTS $82,052,051 

Note: Costs are given in 2005 US Dollars and have not been adjusted to reflect that most costs will be incurred 

approximately 40 to 45 years from now. 
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Table 2.2 Estimated mine reclamation costs – Oyu Tolgoi Project 

 

MINE COMPONENT End  
 

RECLAMATION 

($000's) 

POST CLOSURE MONITORING & MAINTENANCE 

($000's) 

TOTAL 

US$ 

 Yr 40 Yr 41 Yr 42 Yr 43 Yr 44 Yr 45 Yr 46 Yr 47 Yr 48 Yr 49 Yr 50 (000's) 

 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053  
Open Pits and Waste 

Dumps 

  
  

  
  

  
  

  
   

  
  

  
  

   
  

  
  

  
  

   
  

  
  

  
  

  
  

  
   

  
   

  
  

   
 C

es
sa

ti
o

n 
m

in
in

g
 a

n
d 

m
il

li
n

g
  

$1,317 $190         $1,507 

Underground Mine 

Workings 

$1,286 $399         $1,685 

Tailings Storage Facility $13,993 $13,508 $13,526 $180 $180 $180 $180 $180 $180 $263 $42,370 

Buildings and $3,043 $3,928         $6,971 
Removal of 

Hazardous  

Materials & 

Management of 

$368 $81         $449 

Site Carrying Costs 

During Reclamation 

$300 $300         $600 

Care and Maintenance 

during Reclamation 

$162 $162         $324 

Engineering Support & 

Site Management 

During Reclamation 

$1,800 $1,700 $1,700        $5,200 

Reclamation 

Contingency Allowance 

$4,454 $4,053 $3,045 $36 $36 $36 $36 $36 $36 $53 $11,821 

Post-Closure Monitoring $360 $360 $232 $227 $154 $154 $85 $154 $47 $116 $1,892 

Post-Closure 

Maintenance (lump sum 

required to fund an 

annual average care & 

maintenance cost of 

  $5,984        $5,984 

Post-Closure Socio-

Economic Programs 

$875 $1,075 $800 $500       $3,250 

TOTALS $27,958 $25,756 $25,287 $943 $370 $370 $301 $370 $263 $432 $82,052 

Source: OT Project IDP section 24 
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 2.7 POST CLOSURE ENVIRONMENTAL & GEOTECHNICAL MONITORING 

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 nor 

contributing to ongoing environmental degradation. The following assumptions have been made in 

estimating the cost of this post closure environmental monitoring and maintenance activity: 

• Environmental monitoring will continue for a 10 year period following the cessation of mining (7 

years after reclamation has been completed) to provide sufficient time and data collection to 

enable a conclusion to be made on the effectiveness of the reclamation activities. 

• Post Closure environmental monitoring will consist of twelve sampling events every year for the 

first two years (2044 and 2045) for the purpose of collecting and having analyzed a set off water 

samples; to facilitate a physical inspection of the site to assess erosion and to assess seepage 

from the landfill, drainage from the TSF, waste rock dumps and pit walls and runoff from the 

roads and building pads; and to carry out minor maintenance activities such as 

repairing erosion, creating minor drainage pathways and cleaning of any debris from water 

management structures. The frequency would then drop to six sampling events per year for 

the next two years (2046 and 2047), then to four events per year for the next four years 

(2048, 2049, 2050 and 2051) and then to two sampling events per year for the next two 

years (2052 and 2053). It has been assumed for the purpose of this estimate that initially a 

total of 30 water samples per sampling event will be collected, dropping to 20 samples in 

Year 6. An estimate of $18,000 per sampling event has been included to pay for the cost of 

labour,  sampling supplies, transportation and analytical costs.  It is assumed that this 

monitoring would be contracted in time to a Mongolia based company. 

• An allowance for one geotechnical inspection of the site every year thru year 6 (2049) to 

inspect and report on the performance and continued stability of the TSF, waste rock dumps, Pit 

walls and of the river diversion earthworks. The frequency would drop to every second year 

through 2053. An estimate of $40,000 per year has been included to pay for the services 

of a qualified geotechnical engineer, travel expenses and report preparation. It is assumed that 

this inspection will take place at the same time as one of the water sampling site visits. 

• An allowance of $30,000 per year has been included for an annual environmental effects 

monitoring program to be conducted at the site every year through year 6 (2049), then 

dropping to every second year through 2053. 

• An allowance for annual environmental reporting to regulatory agencies has been included in the 
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estimate. Initially an allowance of $20,000 per year has been included, dropping to 

$16,000 in Year 4 (2047) and then to $8,000 in Year 5 (2048) continuing at this level through 

2053. 

• A 15% contingency allowance has been applied to the annual post closure environmental and 

geotechnical monitoring cost estimate to cover uncertainties in these estimates. 

2.8 POST CLOSURE MAINTENANCE 

The closure design for the surface facilities incorporates features to minimize requirements for future care 

and maintenance. For example, all terrestrial sites will be graded to prevent surface ponding, and 

drainage channels will be designed and constructed with wide cross-sections and appropriate erosion 

protection to accommodate extreme precipitation events. No buildings will be left, eliminating 

structure-related maintenance. All pumping systems will be removed and natural drainage established 

wherever practical. No post-closure maintenance other than the environmental monitoring and inspection 

covered in the previous sections are planned or scheduled. 

IMMI recognizes that some unexpected post-closure issues could arise - e.g., the need to construct new 

drainage channels, sediment control ponds, or to treat seepage for an indeterminate length of time. Any 

such works would likely be small in size, able to be constructed in a cost-effective manner using resources 

brought to site by aircraft, or constructed prior to final closure. An allowance has been included in the 

post-closure monitoring cost estimate for this type of unspecified maintenance activity. 

It has been assumed that no significant environmental or maintenance issues will arise in the post-closure 

period. This is based on the relative simplicity of the site following implementation of the closure plan 

and the low risk associated with the post closure facilities - i.e., low site precipitation, high evaporation 

rates, NAF waste rock and tailings, removal of all buildings and equipment, and a dry tailings storage 

facility. Required post closure maintenance activities assumed are as follows: 

• Periodic erosion repair of the TSF dams and waste rock cover, erosion repair of the river 

diversion  earthworks,   repair of vandalism,   maintenance  of removed  culverts,   stream 

crossings, maintenance of signs and berms controlling access to pits and subsidence area. 

Maintenance of shaft, raise caps, and related facilities. For the purpose of closure cost 

estimating an allowance of 1,600 person-hours per year has been included for this type of 

activity along with money for travel and equipment. It is expected that this degree of effort will 

not be required every year, however at some point in time this type of maintenance will be 

required. It may occur once every five years at which time the allowance would be 8,000 

person-hours, or every second year at which time the allowance would be 3,200 person-hours. 
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• It has been assumed that post closure maintenance will be required over a 200 year period 

at an average annual cost of $180,000. A sinking fund approach was used to fund this long- 

term maintenance requirement. In other words a sinking fund of $5.9 million put aside at the 

time of completion of reclamation at a real rate of growth of money of 3% will generate an 

annual income of $180,000 every year to pay for this maintenance requirement. A period of 200 

years was chosen as being representative of long-term care. The calculated value of the sinking 

fund required does not vary much once the period is set at 200 years. In essence a 200-year period 

represents close to funding perpetual care. 

2.9 POST CLOSURE ECONOMIC COSTS 

IMMI will incur certain costs to help its local workforce and local communities and regional 

governments to transition from an operating mine into the post closure period, specifically to 

deal with the impacts of loss of employment and other spin off revenue to local businesses and 

to governments through taxes. IMMI have incorporated funding for the following programs in 

the Mine Closure and Reclamation Cost estimate to fund programs to assist in this transition 

period: 

• Allowance for educational and training programs over a four year transitional period 

(2044 through 2047) of $600,000 

• Allowance for health program transitional financing over the same four year 

period of $600,000 

• Allowance of $300,000 for business development assistance programs over this same 

four year transitional period 

• Allowance of $200,000 for herder relocation and ongoing community consultation 

activities during this same four year transitional period 

• Allowance of $1.3 million for community grants during this same four year transitional 

period 

• An allowance of $250,000 to help local communities install alternate water wells to 

obtain alternate groundwater supplies from aquifers not impacted by the mine 

development. 

These programs will be developed as the mine moves into operation and will evolve as ongoing 

community consultation makes clear how best to help in the transition from an operating mine to 

the post closure period. 
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Chapter 1. SOCIO-ECONOMIC IMPACT ASSESSMENT OF OT PROJECT 

 

1.1 Socio–economic features of Oyu Tolgoi Project Proposed Area   

 

Regional Context 

The Oyu Tolgoi project area is located in Omnigobi Aimag, in the southern portion of the central 

economical zone of Mongolia. OmnigobiAimag occupies 10.6% of the national territory and only 2% 

of the total population of Mongolia. The Aimag’s share of Mongolia’s national gross domestic product 

is 1.6% (in 2001).  

 

The economy of Omnigobi Aimag is based on traditional nomadic herding of livestock. There is almost 

no industrial development, opportunities for agriculture are limited, and the area is far from railways, 

main roads and the electricity grid. 

 

Since mid 1990 the Khanbogd, Manlai, Tsogt Tsetsii and Bayan-Ovoo Soums in Omnigobi Aimag have 

been subjected to intensive geological exploration activity by a number of foreign and Mongolian based 

exploration companies. 

 

Population  

Table 1 compares the population density of soums within Omnigobi Aimag.  The Project Area is 

located in Khanbogd Soum (population approximately 2,400) and is bordered by Bayan-Ovoo, Manlai 

and Tsogt Tsetsii Soums.    

 

Table 1.1 Population Density 

Main parameters 
Population 

(x1000) 

Territory 

(x1000 km
2
) 

Population density 

(per km
2
) 

National 2442.5 1564.1 1.56 

Omnigobi Aimag 47.3 165.4 0.28 

Khanbogd Soum 2.4 15.1 0.16 

Bayan-Ovoo Soum 1.6 10.4 0.15 

Manlai 2.4 12.4 0.20 

Tsogt Tsetsii 2.2 7.2 0.30 
Source: 1. State annual  statistic records, Ulaanbaatar,2003 and 2004  
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Economic Indicators 

Table1.2 presents information of selected economic and social  indicators, for Omnigobi Aimag, 

Khanbogd, Bayan-Ovoo and Manlai Soums. The table demonstrates the vulnerability of the local herder 

population to the impacts of unfavorable climatic conditions.  Severe winters and dry summers affected 

the region in 2001 and 2002 with significant reduction in goat and sheep numbers and a subsequent 

reduction in herder families.  The loss of stock by herder families has resulted in a migration to urban 

centers where social infrastructure and community resources are already insufficient. And other related 

informations such as present cosio-economic indications OT surrounding soums,  Revenue sources of 

them and present structure of family income of Omnigobi Aimag represented in the table 1.3, 1.4 and 

1.5. All informations show clear the cosio-economic situation of area before commencing OT Project.  

 

Table 1.2 Regional and Local Economic Indicators of Omnigobi Aimag and OT Surrounding 

Soums  

INDICATORS UNIT 
OMNIGOBI AIMAG KHANBOGD SOUM 

1999 2000 2001 2002 1999 2000 2001 2002 

Population Number 49600 49600 47300 47 00 2256 2306 2401 2418 

Number of 
Households 

Number 11600 11600 11700 11900 547 570 569 585 

Nomadic Herder 
Population  

Number 7100 7100 6900 6500 432 437 423 428 

Land Area  x1000 km2 165.4 15.1 

Pasture Area  x1000 km2  13.6 

Total Livestock 

x1000 head 

1608 1489.6 1209.6 909.1 86.4 69.3 47.6 52.8 

T
yp

e 

Camel 98.8 92.8 82.3 72.0 13.7 13.2 11.4 11.5 

Horse  119 99.2 65.9 42.2 5.6 4.4 2.9 3.1 

Cow 39.6 23.8 12.1 6.9 3.9 1.2 0.7 0.8 

Sheep 444.0 405.1 312.4 227.7 34.8 27.0 15.6 15.9 

Goat 907.5 868.7 736.8 560.4 28.4 23.0 17.0 21.5 

Crop Area Hectare 162.5 170.0 144.0 193.9 - - 0.5 0.5 

Local Budget 
Expenditure 

Million 
Tugrug 

 3248.2 3662.7 3886 96.3 123.4 145.6 163.7 

Local Budget 
Revenue 

 794.3 1249.5 1555 3.3 5.7 4.8 5.7 

Income Tax     28.5 29.3 49.4 36.9 

Total Income  2077.6 2240.6 2091 60.3 67.1 93.2 102.8 

Note: continued next page 
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Table 1.2 continued 

INDICATORS UNIT 
BAYAN-OVOO SOUM MANLAI SOUM 

1999 2000 2001 2002 1999 2000 2001 2002 

Population Number 1565 1563 1619 1612 2403 2441 2450 2442 

Number of 
Households 

Number 461 442 424 488 564 561 546 572 

Nomadic Herder 
Population  

Number 697 668 587 602 524 507 463 458 

Land Area x1000 km2 10.4 12.4 

Pasture Area x1000 km2 9.1 9.3 

Total Livestock 

x1000 head 

74.5 68.1 46.4 46.4 103 76.6 74.3 78.9 

T
y

pe
 

Camel 5.1 4.6 4.1 4 6.4 6.2 6 6.2 

Horse  6.4 5.5 3.2 2.6 10.6 8.5 7.4 6.7 

Cow 2.5 1.5 0.4 0.4 3.5 1.2 0.9 0.8 

Sheep 22.7 21.3 12.4 12.1 31.9 26.3 24 24 

Goat 37.8 35.1 25.8 27.3 49.9 34.3 35.8 41 

Crop Area Hectare 3.9 2 3 3.5 0 1.5 1.5 2 

Local Budget 
Expenditure 

  78.6 102.4 109.8 123.4   103.9 119.4 121.9 

Local Budget 
Revenue 

Million Tugrug 17 17.1 25.9 21   11.6 4.8 2.9 

Income Tax   17.5 24.6 26 25.7   8.7 15 17.4 

Grant Income   56.2 78.9 78.8 95.3   88.7 93.1 94.2 

 Source: 1. Statistic yearbook of Omnigobi Aimak, Dalanzadgad, 2003 
          2.  Field survey records of Socio-Economic Study completed in July and August 2002, June and July, 2003 
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Table 1.3 Present socio-economic indications of surrounding Soums of OT Project Area   

N INDICATORS 

SOUMS SURROUNDING 

OYU TOLGOI 

BAGS SURROUNDING 

OYU TOLGOI 

Khanbogd 
Bayan-

Ovoo 
Manlai 

Javkhlant 

Bag  

Mogoit 

Bag  

Gaviluud

Bag  

1 Total households 585 488 572 140 95 113 

2 Herding households  428 320 483 116 95 113 

3 Total population 2418 1612 2442 628 353 451 

4 

Total livestocks  52760 46283 78900 13966 9719 21636 

 

Camel 11513 3968 6200 2240 927 2606 

Horse  3110 2591 6700 428 967 1658 

Cow 765 351 800 182 138 246 

Sheep 15851 12124 24000 3844 3446 5743 

Goat 21521 27249 41000 6872 4241 11383 

5 
Number of herdsmen with 
livestock less than 100 
head  

Households 228 148 167 86 59 40 

Population 1360 488 522 348 221 92 

6 
With livestock 101 to 200 
heads  

Households 148 138 206 40 28 48 

Population 708 466 822 148 115 220 

7 
With livestock more than 
200 heads  

Households 52 33 109 14 8 25 

population 238 254 492 72 17 451 

8 With livestock more than 1000 heads no no 1 no no no 

9 With radio 292 217 280 92 43 75 

10 With Car 68 62 81 13 8 14 

11 With motorcycle 196 126 176 56 29 56 

12 With electricity 69 121 132 27 23 34 

13 With TV 56 120 55 24 20 10 

14 With well 265 285 No data 99 79 No data 

Source: 1. Statistic yearbook of Omnigobi Aimak, Dalanzadgad, 2003 
 2.  Field survey records of Socio-Economic Study completed in July and August 2002, June and July 

2003 
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Table 1.4 Comparison of  Selected Revenue Sources for Surrounding Soums of OT Project Area 

INDICATORS 

Khanbogd Soum Bayan-Ovoo Soum Manlai Soum 

2001 2002 2001 2002 2001 2002 

мян.₮ мян.₮ мян.₮ мян.₮ мян.₮ мян.₮ 

Personal income tax 19262,8 18479,7 14881,7 12391,0 10413,1 11142,7 

O
f 

w
hi

ch
: 

Salary 3680,1 2604,0 1935 1821,5 2028,7 2998,1 

Livestock 5891,6 5835,6 4946,3 4920,0 7434,6 7538,4 

Patent 9587,8 9638,9 7986,2 5622,0 949,8 606,2 

Tax from small private 
business 

103,3 401,2 14,0 27,5 - - 

Enterprise income tax 1066,1 1747,1 908,6 749,9 336,7 341,6 

Tax from owing a gum  441,4 391,2 278,0 250,0 298,0 324,0 

Tax of real estate or immovable property 37,2 90,2 - 75,1 95,0 95,0 

Tax from self moving means of transport 4541,0 4742,6 2668,5 2861,8 4658,9 4869,3 

Added value 4105,8 3057,3 2283,5 3733,7 - - 

Total of the other payments 13033,1 7356,6 320,9 940,9 8271,7 4444,1 

O
f 

w
hi

ch
: 

Premium from having a seal  76,5 225,6 62 136,3 135,9 278,1 

The payment from the using 
resources 

510,7 250,3  -   

Land tax 1612,1 3342,8 213,1 792,6 723,1 1061,0 

Payment of using commonly 
occurring minerals 

5,0 10,0 5,0 5,0 100,0 100,0 

Payment from hunting 10252,3    7312,7 3000,0 

Payment of using water 576,5 3528,0 5,0 5,0  5,0 

Non-tax income 2063,4 483,3 556,0 497,5 3295,8 463,3 

Dividends /income of investment/ 1700,0 100,0     

Income from interests and penalties 275,0 370,0 256,0 330,0 650,5 463,3 

Others 88,4 13,3 300,0 167,5 2645,3  

Total income tax 44550,8 35348,0 21897,2 21489,9 27369,2 21680,0 

Income of state owned organizations  4813,5 5735,0 3753,8 4256,5 4,8 2,9 

Total of local budget revenue 49364,3 42083,0 25910,0 25746,4 27374,0 21682,9 

Of which in state budget  5171,9 4304,4 3192,1 4473,6   

Source: 1.  Statistic yearbook of Omnigobi Aimak, Dalanzadgad, 2003 
 2.  Field survey records of Socio-Economic Survey completed in 2002 and 2004  
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Table 1.5 Survey results  of Family Income for Umnogovi Aimag as 2001 - 2003 

№ 
Soums of Omnigobi 

aimak 

House

holds 
Salary Business 

Pension and 

subsidy 

Cashless 

income 
Other Total 

1 Bayan-Ovoo 40 40890.0 9575.0 2637.5 3300.0 1250.0 57652.5 

2 Bayandalai 30 56943.3 3333.3 933.3 7433.3  68643.2 

3 Bulgan 30 36566.7 5500.0 1533.3 25800.0 333.3 69733.3 

4 Gurvantes 30 46633.3 7833.3 1316.7 1666.7  57450.0 

5 Khanbogd 39 37165.1 10205.1 2525.6 5948.7 641.0 56485.5 

6 Khankhongor 30 36833.3 5000.0 1933.3 3566.7 3666.7 51000.0 

7 Khuren 30 48166.7 2000.0 2933.3 4200.0 2200.0 59500.0 

8 Mandal-Ovoo 36 35712.5 8138.9 2519.4 3277.8 3875.0 53523.6 

9 Nomgon 30 44933.3 12966.7 1000.0 2533.3 3500.0 64933.3 

10 Noyon 30 60700.0 8700.0 666.7 3566.7 333.3 73966.7 

11 Sevrei 39 34152.8 9743.6 1359.0 3282.0 1846.1 50383.5 

12 Tsogt-Ovoo 39 46869.2 9923.1 1692.3 1175.6  59660.2 

13 Tsogttsetsii 30 73813.3 1500.0 626.7 1000.0 666.7 77606.7 

 Total (Soums) 433 599379.5 94419.0 21677.1 66750.8 18312.1 800538.5 

 Average of Soums 33.3 46106.1 7263.0 1667.5 5134.7 1408.6 61579.9 

 Dalanzadgad 30 70933.3 10666.7 2633.3 333.3 1666.7 86233.3 

Total (Aimag) 31.7 58519.7 8964.9 2150.4 2734.0 1537.7 73906.6 

Source: 1. Statistic yearbook of Omnigobi Aimak, Dalanzadgad, 2003 
 2.  Field survey records of Socio-Economic Study completed in July and August 2002, June and July 

2003 

 

Access and transportation 

The Oyu Tolgoi Project is located 45 km from Khanbogd Soum and 20 km from Javkhlant Bag. The 

local road network consists of unformed, poorly defined tracks.  Table 6 provides the distances of the 

major access routes to Oyu Tolgoi. 

 

Table 1.6 Road Access to Oyu Tolgoi 

Road Route Distance 

Ulaanbaatar – Mandalgobi – Manlai – Oyu Tolgoi 602 km 

Ulaanbaatar – Mandalgobi – Ulziit – Kharmagtai – Oyu Tolgoi 648 km 

Dalanzadgad – Bayan-Ovoo – Oyu Tolgoi 250 km 

Khanbogd – Oyu Tolgoi 45 km 

Gashuunsukhait – Oyu Tolgoi 102 km 

Kharmagtai – Oyu Tolgoi 150 km 
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Equipment, fuel and other supplies for the exploration activity at Oyu Tolgoi are transported through 

Ulaanbaatar – Mandalgobi – Manlai – Oyu Tolgoi.  Employees and contractors from Ulaanbaatar travel 

by road either to Oyu Tolgoi or on unscheduled aircraft flights to the exploration camp. 

 

Pasture Resources 

The total area of Khanbogd Soum is 1 650 000 hectares. Approximately 1 360 000 hectares of the 

Soum are suitable for pastural use, about 70 000 hectares are unsuitable and 220 000 hectares are 

reserved for special purposes and state conservation reserves. 

 

Within Javkhlant Bag, the locality containing Oyu Tolgoi, camel herds are located at Khulsan, 

Ulaankhushuu, Kharmagt, Dugat, Builsan Huuvriin Us, Daivhin Zag, Tsagaan Ereg and Khargana 

(Figure 1.1). The pasture quality of the region is very dependent on soils, climate and vegetation 

condition. In 1990 the Soum administration implemented a pasture management program aimed at 

reducing overgrazing and improving animal husbandry. The project aimed to schedule grazing use by 

vegetation type and by stock type. Currently, pasture is not used by seasonal assignment. On average, a 

family moves a relatively short distance twice or three times a year. The pasture within Javkhlant Bag is 

considered to be a generally reliable resource in comparison to other areas of the Soum. Pasture 

condition and availability is greater in summer and autumn than in winter and spring. Although the 

pasture is currently sufficient for the stock numbers in Javkhlant Bag, climatic conditions can be extreme 

and result in dramatic loss of animals, as shown by the 40% reduction in stock over the past 4 years. 

 

Water Resources 

Over 350 dug wells and drilled holes currently provide the water supply for the people and stock of 

Khanbogd Soum. The work of maintaining the old wells and the development of new wells has been 

insufficiently managed in the last few years, caused by the lack of planned hydro geological surveys of 

the wells and water resource. The shallow groundwater resource is not managed and each family uses 

the wells at its will. As new wells have not been developed and old wells collapse or dry up, 

overgrazing around existing wells has become a significant concern, resulting in considerable land 

degradation around the remaining wells.  The development of new wells is required to alleviate this 

situation.  
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Households Surrounding the Oyu Tolgoi Project Area 

Herding Households 

A total of 15 households in Javkhlant Bag, Khanbogd Soum live within a 20km radius of Oyu Tolgoi. 

There are 91 people in those households and 37.4% of those are aged under 16, 18.7% are aged 

between 17 and 25, 20.8% are between 26 and 40 years, 14,2% are between 41 and 60 years old, 8.9% 

are aged over 60.  Table 7. provides details of the age demographics for the area surrounding Oyu 

Tolgoi. 

 

Table 1.7 Survey of Local Families Surrounding Oyu Tolgoi (as per, 15 June 2003) 

Source: 1. Field survey records of Socio-Economic Study completed in  June and July, 2003 

 

All of the 15 families around the OT are stock breeding families, who live a traditional nomadic 

lifestyle.  The 3156 head of livestock of these families are grazing as of June 2003, mostly being sheep 

and goats.  The families near the Oyu Tolgoi area access water from 11 shallow wells located in  

ephemeral riverbeds. 

 

There are 14 wells and several shelters existing near the OT Project Area. Table 8 provides details of 

the stock numbers, shelters and wells used by individual families in the project area. 

 

Head of family 

or family name 
Location 

Distance 

from OT 

camp 

/km/ 

No. of 

Members 

in the 

family 

Age Distribution 

1 - 6 17-25 26-40 41-60 >60 

D.Luvsandagva Khaliv    3 mod 6 8 2 4  2  

Ts.Khandsuren Khairtsag aman us 17 9 5 2  2  

I.Sumiya Desget 20 5 2 1  2  

D.Tserenkhuu Ukhaa Tsokhio 22 6 1 2 2  1 

D.Munkhbayar Bor shuvuu 16 5 2 1 2   

D.Namsrai Khukh khad 9 9 3 3 2  1 

Kh.Ganbold Dalai 16 7 5  2   

B.Ukhna Ulaan tolgoi 8 6 2  2  2 

O.Battogtokh Ulaan shuvuu 2 6 3  2 1  

S.Jargalsaikhan Shavag 4 7 4   1 2 

Ch.Khurlee Burkhant 20 7 1 2 2  2 

U.Ser-Od Ugalz 18 2   1 1  

D.Borkhuu Ulziit 15 3   1 2  

Kh.Otsonjav 5 Ovoot 22 4 2  2   

R.Tsend-Ayush 5 Ovoot 22 7 3 2  2  

Total   91 34 17 19 13 8 
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Table 1.8 Capacity of herding families living near the Oyu Tolgoi Project 

№ Head of family 
Location and using 

dug well name  

No. of 

Members in 

the family 

Existing 

shelter 

Number of livestock 

Total 

livestock 

Sheep 

and Goat 

1 D.Luvsandagva Khaliv 3 mod  8 2 384 280 

2 Ts.Khandsuren Khairtsag aman us 9 1 144 114 

3 I.Sumiya Desget 5 1 53 50 

4 D.Tserenkhuu Ukhaa tsokhio 6 1 386 350 

5 D.Munkhbayar Bor shuvuu 5 1 237 170 

6 D.Namsrai Khukh khad 9 1 224 172 

7 Kh.Ganbold Dalai 7 1 198 150 

8 B.Ukhna Ulaan tolgoi 6 1 376 136 

9 O.Battogtokh Ulaan khoshuu 6  135 115 

10 S.Jargalsaikhan Shavag 7 1 130 102 

11 Ch.Khurlee Burkhant 7 1 269 190 

12 U.Ser-Od  Ugalz 4 1 190 150 

13 D.Borkhuu Ulziit 3 1 214 200 

14 Kh.Otgonjav  5 Ovoot 4 1 46 38 

15 R.Tsend-Ayush 5 Ovoot 7 1 170 140 

 Total    3156 2357 

Source: 1. Statistic yearbook of Omnigobi Aimak, Dalanzadgad, 2003 
 2. Field survey records of Socio-Economic Study completed in July and August, 2002, June and July, 

2003 

 

Some local citizens now work for the Oyu Tolgoi Project and sometimes rent their car for Project 

activity. Also, transmigration has begun and people are populating near the OT area. Table 9 provides 

details of the families who have moved to the area and where they came from. 

 

Table 1.9 Coming families to Oyu Tolgoi Area  

№ 
Name of 

Family 
Presently located Originally From 

No. of 

Members in 

the family 

1 O.Battogtokh Ulaan Khoshuu Khangod Soum, Javkhlant Bag 6 

2 B.Galbadrakh Ulaan Khoshuu Bayan-Ovoo Soum, Mogoi Bag 6 

3 G.Mendbayar 4 Kherges Bayan-Ovoo Soum,Mogoi Bag 5 

Source: 1. Field survey records of Socio-Economic Study completed in June and July, 2003 

 

The Oyu Tolgoi Exploration Project Employees 

In July 2003, there were 448 people working for the Oyu Tolgoi Project, 198 of them were working for 

the drilling companies and most of them were under the age of 40. 
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Table 1.10 Oyu Tolgoi Exploration Camps Employees 

№ 
Camp 

Name 

Total 

Employees 

Mongolian 

Employees 

Camp 

Area 

m
2
 

Employees from Neighboring Soums 

Drill 

Rigs 

Khan-

bogd 

Bayan

-Ovoo 
Manlai 

Dalan-

zadgad 

1 Ivanhoe Mines 250 210 120000 - 110 20 10 40 

2 Major Pontil 180 110 45000 15 9 3 1 15 

4 Gobi Drilling 18 16 1000 1 5 2 1 - 

5 Can Asia  98 70 1500 4 10 1 2 - 

 Total 448 336  16 124 25 12 55 

Source:  1. Field survey records of Socio-Economic Study completed in June and July, 2003 

 

Medical Services 

The nearest local settlement, Khanbogd Soum, have a small working hospital that was built in 1968. 

Currently the hospital employs three doctors, seven nurses, two cleaners and a driver. They work full 

time and provide medical services to the people of Khanbogd Soum and others.  

 

Ivanhoe Mines Mongolia Inc., donated an echograph and other medical apparatus to the hospital, which 

was significant support for the local hospital capacity.   

The medical services at Oyu Tolgoi commenced on 5 September 2001.  During this period, 1,777 

consultations have taken place. The medical facility at Oyu Tolgoi provides basic first aid emergency 

help for the camp employees and, in addition, has catered for local emergencies for people living in the 

area, some of whom are not employed at the site. 

 

During summer the most common complaints are gastric infections, while colds, influenza and 

respiratory illnesses are  dominant complaints in winter and spring. 
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1.2 Consultations with local communities and stakeholders 

Consultation with local communities and stakeholders is one of the best ways to identify residents’ 

issues.  Accordingly, IMMI have conducted consultations with local communities and stakeholders, 

commencing in March 2003 and continuing in July & November 2003. (refer Appendix 1.2) Socio-

economic studies and consultations have collected clear knowledge about the local community 

economic capacity, issues and their opinions regarding the Oyu Tolgoi Project development. The March 

and November 2003 consultations covered stakeholder groups ranging from the local communities to 

parliament standing committees.  In the July 2003 consultation process covered just local herdsmen and 

Khanbogd Soum residents. 

 

The most significant social issues identified from the March and November consultation programs are 

categorized and the potential effects summarized under the following headings: 

 

Employment: The employment of Mongolian nationals will provide a significant economic and skills-

development benefit to the region and the country. IMMI will create a rotational workforce and supply 

employee-only accommodation to minimize the social and environmental impacts on surrounding 

communities. Because Omnogovi does not have sufficient available labour resources to meet the labour 

demand, IMMI will attract workers from other regions in Mongolia as well. However, the method of 

recruitment, personnel policies, and the employee rotation schedule will need to be well established to 

avoid secondary impacts such as the inward migration of job seekers to the project area and 

surrounding soums, inequitable hiring policies, and failure to employ local residents. There is also the 

socioeconomic risk that skilled workers will migrate from jobs elsewhere in the economy to take work 

with the project, causing skilled labour shortages in industries less able to pay equivalent salaries  

 

Education & Training: The development of Oyu Tolgoi will result in a higher standard of education 

and a greater skill base among populations in the surrounding communities.  In addition, the provision 

of training to project employees will build capacity that will yield long-term socio-economic benefits to 

local populations and Mongolia.  Ensuring employee and community training opportunities will also 

bolster continued good relations with local communities and authorities. 

 

Environment: Environmental impacts from project activities may conflict with existing local pastoral 

land use patterns.  In particular, the potential impact on local water supplies has the greatest capacity to 

affect the traditional nomadic pastoral lifestyle in the Gobi. Community consultations have revealed 

local concerns regarding water use, loss of grazing land, and dust and noise disturbances from 

construction and operating activities. The early implementation of a residential exclusion zone 

surrounding the project area and the associated voluntary relocation of herders within this zone will 
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remove the immediate land use conflict issues between mining and traditional herding. Furthermore, the 

assessment of environmental impacts associated with groundwater use and access road corridor 

selection demonstrates that potential environmental impacts are manageable through appropriate design 

and implementation of operational controls 

 

Culture and Heritage: Archaeological studies of the project area have found evidence of human 

presence dating back to the Bronze Age. Cultural heritage sites exist throughout the Gobi region and 

include archaeological, cultural, and natural landscape features. Local nomadic herders place cultural 

significance on many environmental landscape sites such as mountains, springs, and rivers. Significant 

cultural impact may result from changes in lifestyle among local people as the economy changes from 

herding-based to mineral resource-based. The disturbance of sites of cultural and heritage significance 

within the project area has been approved in accordance with Mongolian law following detailed surveys 

and consultations with local stakeholders. A cultural and heritage protection plan will be developed for 

such features found in conjunction with the project area and project-related road, power, and pipeline 

infrastructure. Archaeological surveys of infrastructure corridors have been completed, and identified 

sites are avoided where possible. IMMI is continuing to support heritage research projects in the south 

Gobi region through partnerships with the Mongolian Academy of Science, Institute of Archaeology. In 

an effort to mitigate cultural and heritage loss associated with the mine, IMMI created the South Gobi 

Cultural Heritage Foundation to assist in the restoration of Khanbogd Soum’s Demchig Monastery, 

which was destroyed between 1937 and 1938. 

 

Infrastructure: The development of project infrastructure such as energy, roads, communications, and 

water systems can result in socioeconomic benefits to local communities. At the same time, such 

infrastructure can influence local migration and thus increase the need for improved and additional 

social services in neighbouring communities. IMMI has identified the potential for long-term impacts 

associated with regional infrastructure developments on existing communities and will continue to 

liaise with the Mongolian Government to encourage appropriate socioeconomic considerations in 

regional planning. 

 

Refer to Appendix 1 and 2 for the detailed consultation reports with respect to the above section. 
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1.3. Impacts of Oyu Tolgoi Project to the Local Communities and National Economy   

Socio-ecocomic assessment of the project has included the collection of baseline data on communities 

with direct historic, economic, and cultural links to the project site and surrounding area, and those 

communities most likely to be influenced by the project and associated activities.  

 

Information used for impact assessment was drawn from a wide variety of sources, including field 

surveys completed in 2002 and 2003, personal interviews, community consultation, existing records for 

the area, and desktop studies. The economic studies relied heavily on econometric models of the 

national and regional economies. 

 

Community Benefits 

Since 2001, Ivanhoe Mines and the various contractors working at the site have significantly 

contributed to the local economy and community.  Examples of these contributions are: 

 In 2001, donated $1200  for the renovation of the cultural center in Javkhlant Bag. 

 In 2002, donated hospital and agricultural equipment to the value of  $12000 for at Khanbogd 

Soum. 

 In April of 2003 gave $2500 for repairs to the school gym-hall in Khanbogd Soum. 

 

Since November 2001, 220 people from the local region have been employed at Oyu Tolgoi   

Approximately 50 million Tugrugs has been paid in wages to local employees since November 2001. 

The medical and emergency response staff at Oyu Tolgoi also treat local citizens of the Soum who do 

not work at the project.  Between June and October 2003, there were 134 presentations from local 

herders to the Oyu Tolgoi medical staff. This service has had a significant benefit to the local 

community where medical facilities are very limited and access to the Soum hospital is often difficult. 

 

A large Mongolian national tent (12 walled ger) has been constructed by Ivanhoe Mines at “Ikhriin 

Seruun” which is located between Oyu Tolgoi and Khanbogd Soum.  The venue is used for cultural 

events and performing artists.  The events are well attended by the community who rarely get the 

opportunity to see cultural events. 

 

In addition to the above mentioned positive impacts, the local communities living in the OT Project 

Area have the following opportunities: 

 

1. Infrastructure improvements, specifically communication, energy and transport.  Other secondary 

infrastructure is also likely to develop from the project. 
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2. Water supply is likely to be developed that may improve availability of existing water wells and 

water for human consumption. 

3. The profit and living standard of the local communitie will be raised. 

4. Condition of the local development will be improved. 

5. The structure of education, profession and employment is likely to change with a potential 

reduction in animal husbandry and increase in mining related activities.   

6. The development of local support services such as meat, vegetables, milk production and etc., will 

contribute to the Soum economy. 

7. Potential increasing of  local  employment.   

 

Negative impacts are: 

1. Increased level of noise, dust and vibration created while working adjacent to residential area 

during mining activity, which may create stress on local inhabitants and workers. 

2. May have to increase movement of peoples from other regions and may have to result to the 

existing local residential condition, additional stress to the local administration and local services. 

3. Possible increasing of livestocks may have to effect overgrazing of pasture.  

4. Increase the some accidents occurances within area due to increasing peoples, vehicles and varoius 

equipments using Mining and other relating activities. 

5. To relocation households which are living within 10-20km radius from the OT Project Area 

because they may have to effected during mining activities such as blasting, dust emission and 

other impacts.   

 

Local & Provincial Economic Effect 

The main socioeconomic effects of the Oyu Tolgoi project on local communities are expected to be: 

• Impact on Local & Provincial Employment - the project development will bring direct and indirect 

impacts on regional employment.  According to IMMI 2005 estimations, the mine will employ 1,350 

Mongolian workers during operations.  Using 2002 statistics, an Omnogovi worker has 3.97 family 

members, it is therefore estimated that 5,354 people will directly benefit from the mine activities.  Mining 

sector growth also increases demand for output in other industries, thus indirectly contributing to 

employment growth in other industries.  

• Impact on Regional GDP and Government Budget – IMMI estimate that in 2007 (the estimated output 

commencement date of the mine), the provincial GDP will increase more than 12-fold.  In addition, 

regional government revenue was projected to rise with project development forecast through increased 

mining licence, land, and water fees, as well as property and payroll taxes.  Finally, due to increase in tax 

revenue paid by IMMI from payroll taxes Khanbogd Soum’s annual budget revenue will also increase. 

• Impact on Human Development Index (“HDI”) - (HDI) is one of the main indicators of social 
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development used worldwide to monitor quality of life and community well-being. As a result of Oyu 

Tolgoi development, Omnogovi will enjoy higher fiscal revenue, improved employment opportunities, 

infrastructure development, improved access to health and education services, and an overall better quality 

of life, which will ultimately be reflected in a higher HDI rating. 

 

National Economic Effect 

IMMI commissioned three socioeconomic and macroeconomic studies on the impact of the Oyu Tolgoi 

project on Mongolia.  These studies were prepared in 2004 and reflect earlier project data. In mid-

2005, IMMI commissioned a new report to assess the socioeconomic impact on Mongolia of the IDP 

expanded case (nominal 140,000 t/d and 35 year operating period) for the project. 

 

The mine is expected to have significant, long-lasting, and net positive effects on the economy of 

Mongolia in terms of investment expenditures, exports, and jobs. The project is also expected to help 

Mongolia expand its industrial and manufacturing sectors and to bring job-intensive diversification to 

an economy that is currently dominated by agricultural production. 

 

More than 10,000 person-years of construction employment and 38,000 person-years of employment 

will be generated during the 35 year operating period. IMMI aims to have a 90% Mongolian 

national workforce by the fifth year of operation. 

 

Over the life of the project, the average increase in the number of jobs created in Mongolia is 

forecast to be 10.3% per year. It is assumed that sufficient workers are available in Mongolia to 

meet the operational needs of the project, including indirect employment. The largest effects will 

not be seen in the mining industry, but rather in other support industries that are currently under-

utilized. 

 

The real Gross Domestic Product (GDP) of Mongolia is estimated to increase by 

approximately 34.3% from 2002 to 2043. In addition, the project will dominate national economic 

performance during its lifetime and correspondingly, variations in mine production will affect overall 

economic conditions in the country over time. Fiscal effects are indicated by the cumulative 

difference in the government sector's current revenues. The increase from base case revenues is 

projected to US$7.9 billion over the life of the mine, potentially producing a substantial cumulative 

reduction in government debt. Corporate taxes show the largest increase over the project period. 
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Other economic effects include changes to physical infrastructure and human resource capabilities. 

Regional infrastructure will be improved with new road and railway transportation links and 

a new electricity generating station and power transmission lines. 

 

IMMI will also be undertaking training and capacity-building activities on a national scale to assist with 

efforts to reach its employment target for Mongolian nationals on the project and in support of its 

broader social responsibilities. 

 

From the report published in August 2005, the impacts of the expanded case are summarized below. 

 

Table 1.11 Project impacts (2002-2043)-expanded case 

Economic factor 
Average increase 

% 

Cumulative increase 

x 1000 

Real GDP 34.3  

Consumer expenditures 9.3 - 

Exports 71.6 - 

Imports 44.2 - 

Net exports (Tg$ 1995 billions) - 11.2 

Employment 10.3 - 

Labour force participation rate (avg) 5.8 - 

Real per capita disposable income 11.5 - 

Government operating balance excluding debt 
payments (Tg$ 2005 billions) 

 7.85 
 

Source: IDP sections 24.  Impacts, Project Overview of IDP Executive Summary, October,2005 

 

1.4 Mitigation Measures for Negative Impacts 

IMMI plans to implement an integrated set of community assistance and development programs to 

maximize positive social and economic impacts on the surrounding communities and to appropriately 

manage public expectations vis-à-vis project benefits, as follows: 

Community Consultation Plan  

This consultation program was launched in March 2003 to identify stakeholders, understand their 

concerns and needs, and communicate information on project development as well as on IMMI’s 

planned environmental, economic and social initiatives.  The program will continue over the life of the 

project, with quarterly monitoring meetings led by community representatives allowing feedback about 

company-community relations and the progress and impract of community initiatives.  Initial 

consultations with stakeholders, including local families and authorities, focused on Oyu Tolgoi project 

development and the current impacts from past and present minerals exploration. These consultations 

found local and neighbouring communities, including local authorities, supportive of the project and 

appreciative of IMMI’s commitment to understanding, protecting, and supporting local livelihoods. 

Local communities also made clear their interest in regular access to information on the project and its 
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environmental impacts related to water, soil, and pastureland, as well as access to employment and 

training opportunities and overall community assistance programs. 

The preliminary consultation process began early in the project planning phase to understand local 

needs, identify and address issues as they arise, and establish effective and sustainable mechanisms for 

open communications and productive relations with local communities. The consultation program will 

continue over the life of the project, incorporating a variety of culturally appropriate methods for 

soliciting local input and presenting project information that will mutually serve, and benefit, IMMI 

and all stakeholders. 

Herder Support Program  

The Herder Support Program was launched on April 2003 as a result of the community consultations. 

The program aims to ensure livelihood security and development for nomadic herding families 

currently in and near the project site through a comprehensive support package. IMMI’s relocation 

support package includes livestock assistance, education tuition, transportation and accommodation 

support, employment opportunities, and additional training for herder family members. The program 

will continue to follow all applicable Mongolian laws and regulations in accordance with traditional 

and customary cultural and behavioural practices as identified and accepted by those herder families 

who have been relocated. 

In consultation and cooperation with the provincial government, Khanbogd Soum authorities, and local 

herder families, IMMI determined that a 10 km exclusion zone should be established around the project 

site to minimize the impact of increased noise, dust, and traffic resulting from present and future project 

activities. Mongolian herders generally use at least two locations, one for winter and one for summer, 

to raise and herd their livestock. Traditionally, 11 herder families have spent either their summer or 

winter herding seasons within a 10 km radius of Oyu Tolgoi. These 11 families, which account for 55 

people and approximately 1,484 head of livestock, have therefore relocated outside the new exclusion 

zone perimeter. In April 2003, and in accordance with World Bank Operational Policies of Indigenous 

Peoples and Involuntary Resettlement, IMMI’s Herder Support Program began a year-long consultation 

process with these 11 herder families to prepare a resettlement plan. The plan provides social and 

economic benefits as well as cost estimates and procedures for implementation, management, and 

monitoring. 

In addition to assistance with transportation, IMMI, in collaboration with each herder family, 

constructed new timber houses and animal shelters, and refurbished or constructed one well (or bore 

hole) per family sufficient to support their livestock. By May 2005, 10 families have been successfully 

relocated according to plan. 
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Community Assistance Plan 

IMMI has created an integrated set of core community assistance programs, developed by evaluating 

the current status of, and requirements to improve, the conditions, standards, and development 

opportunities for a wide range of education and health professionals, students, and community 

members. The following programs will not only address Mongolia’s existing education and health 

needs, but also build local individual and institutional capacities so that a foundation for self-

generating, sustainable development will be built, and owned, by local communities themselves. 

Integral to this local empowerment approach will be a collaborative IMMI-community design of 

monitoring and evaluation mechanisms (discussed in Section 1.5), which must be participatory while 

also pragmatic and flexible to the evolving needs of both IMMI and local communities over time.  

 

NGO Outreach Program 

Launched in November 2003, this program aims to build strategic relationships and projects with the 

increasing number of active and influential donors and non-governmental organizations (NGO) in 

Mongolia. To date the program has consulted with and established relations with more than 40 donors, 

NGOs, and government-related development organizations. 

 

Community Business Development Program 

Launched in November 2003, this program aims to create supply linkages between IMMI and local and 

national businesses. The program will improve the conditions and standards of existing businesses, and 

will create additional business opportunities for local residents. In 2004, IMMI procured more than 

US$1.2 million worth of goods and services from local businesses, which is a significant figure in 

terms of supporting and strengthening the local economy. 

 

Community Grants Program 

Launched in January 2004, this program receives and reviews proposals for local initiatives focusing on 

economic, educational, social, and cultural development for which IMMI would provide financial 

support. Company-supported projects to date include renovation and expansion of a local kindergarten; 

delivery of warm blankets, clothes, and school supplies to disadvantaged communities and children; 

sponsorship of a river clean-up campaign and a tree planting initiative; and support of disabled 

children. 

 

Community Consultation & Herder Support Program 

Launched in March 2004 and managed by a full-time lawyer, this program aims to communicate and 

manage project development, environment, economic, and social information to local communities and 

government organizations in an effort to minimize impacts. The Herder Support Program described 



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 20 

 

above aims to manage human settlement in land areas around the project in accordance with Mongolian 

law and local and cultural norms. 

 

Community Health Program 

Launched in May 2004 and managed by a full-time medical doctor and public health specialist, this 

program aims to evaluate the current status and forecast the possible needs of communities influenced 

by the project. The program will improve the conditions, standards, and opportunities for a wide range 

of public health and medical professionals, students, and community members. 

 

Community Education & Training Program 

Launched in May 2004 and managed by a full-time teacher and education specialist, this program aims 

to evaluate the current status and forecast the possible needs of communities influenced by the project. 

The program will improve the conditions, standards, and opportunities for a wide range of education 

professionals, students, and community members. 

 

1.5 Monitoring Parameters of Socio-Economic Development 

Table 1.12 provides a summary of the proposed management and monitoring of identified 

socioeconomic issues in relation to overall project planning. This plan consists of policies, procedures, 

and programs required to address socioeconomic impacts as well as community issues. 

 

In relation to the integrated set of community assistance and development programs the following 

monitoring would be required to be undertaken: 

 

Community Consultation Plan 

The program is required to incorporate a variety of culturally appropriate methods for soliciting local 

input and presenting local input and presenting project information that will mutually serve, and 

benefit, IMMI and all stakeholders.  These methods will be co-designed by local communities 

themselves, to ensure local ownership of ways in which IMMI and communities interact and relate.  

Quarterly monitoring meetings, sponsorsed by IMMI but led by community representatives, will allow 

for feedback about company-community relations and the progress and impact of community 

initiatives. 

 

Herder Support Plan 

IMMI is in regular communication with all relocated families to continue monitoring their resettlement 

and to manage and mitigate any adverse effects. In addition, IMMI has made an agreement with the 
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Khanbogd Soum governor to ensure that there are no additional herder families or unauthorized non-

herder settlements within the project’s 10 km exclusion zone from henceforth. 

 

IMMI aims to provide employment opportunities to herder families to assist in regional environmental 

monitoring programs for soil, water, fauna, vegetation, and pastureland. The expanding orebody 

definition and the possibility for groundwater drawdown may result in the need for additional herder 

assistance or relocation over time. Given past successful reestablishments of herder wintering sites and 

ongoing community consultations, IMMI is confident in its ability to assist in future relocations should 

they be necessary 

 

Community Assistance Programs 

The impact of these programs will be measured against baseline data gathered from initial consultations 

and will be reported periodically to local and national authorities, and to local communities themselves, 

as intermediate results. Such interim reporting will allow stakeholders and interested parties the 

opportunity to provide IMMI with feedback and input for modifying and enhancing herder support and 

community development activities as needed over time. This approach aims to achieve maximum and 

sustainable positive impact from IMMI efforts to ensure that local livelihoods are not only secure but 

stand to improve as a result of the project. 

 

Table 1.12 Socio-Economic Mangement & Monitoring Plan 

Socio-Economic 

Factor 
Potential Impacts Management & Monitoring Timeline 

Employment Regional and local migration 

Inequitable selection policies 

Failure to employ locally 

Income inequality 

Dislocation effect 

Legal obligation to hire 
Mongolians and to hire locally 

Employee rotational workforce 

Adhere to hiring policies and 
procedures 

Employees demographic 
updates 

SME support through business 
development program 

Support community services 
through health and education 
programs 

Government relations through 
community consultation 
program 

Ongoing management and 
monitoring 

Monthly HR reports on 
employee demographics 

Environment Water 

Pastoral land 

Soil 

EIA 

Dust and water monitoring 
program 

Monitor surface and 

Refer to Environmental 
Protection Plan 
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Dust groundwater systems 

Manage through community 
consultation and herder support 
programs 

Employment opportunities for 
monitoring vegetation and water 

Infrastructure Improved road access 

Permanent border crossings 

Increased population along 
route to border 

Migration to region and 
surrounding Soums 

Managmeent through business 
development program 

Support from community health 
and education programs 

Rotational workforce 

Government relations through 
community consultation 
program 

Refer to EIA Gashuun 
Sukhait Infrastructure 
Corrider 

Refer to Community 
Development Report 2004 

Health & Safety Impact of migration on 
existing hospital capacities 
and abilities 

Impact of migration on health 
of local communities 
(STD/AIDS) 

Improved quality of and 
access to health facilities 

Government obligation to assist 
with social services 

Management and monitoring 
though community health 
program 

Company employees safety 
program 

Support from NGO liaison 
activities 

Refer to Community 
Health Program Strategy 

Education and 
Training 

Impact of migration on 
existing educational facilities 

Improved skils increase 
economic development 

Recruitment policies and 
procedures 

Management and monitoring 
through community education 
and training program 

Support from NGO liaison 
activities 

Community consultation and 
herder support programs 

Refer to Community 
Education and Training 
Strategy 

Business 
Development 

Increase employment 
opportunities for secondary 
business 

Impact of migration to region 
to start businesses 

Impact on communities due to 
increased businesses on road 

Mangement and monitoring 
through business development 
program 

NGO liaison activities 

Community health and 
education programs 

Government relations through 
community consultation 
program 

Refer to Community 
Development Report 

Mine Closure Loss of employment 

Economic impacts 

Environmental impacts 

EIA 

Recruitment procedures for 
uncontrolled migration 

Small business development 
strategy – economic diversity 

Community Consultation 
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Program 

Education and Training Program 

Biophyiscal 
Environment 

Loss of pastureland 

Further herder support 

Water depletion 

Decrease in water quality 

 Refer to Water EIA 
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Appendix  No- 1. First consultation report with local stakeholders 

 
1. Introduction 

Ivanhoe Mines Mongolia Inc. (IMMI) has entered into development planning for the Oyu Tolgoi 
Project in southern Mongolia. The project development follows an extensive exploration program at the 
site where approximately 500 people are employed and accommodated in a temporary exploration 
camp. The project has been subject to screening for Environmental Impact Assessment by the 
Mongolian government and guidelines have been issued to commence the assessment process. The 
requirement for an assessment of social impacts and the engagement of the community is required by 
the ElA guidelines. 
The community consultation program was formally commenced for the Oyu Tolgoi Project in March 
2003. However, IMMI have engaged in considerable consultations and negotiations at all levels of 
government, community and with NGO groups since the Oyu Tolgoi exploration program commenced 
in 1999. IMMI have contributed to community development programmes and have maintained close 
working relationships at a local level through supporting local produce and through employment and 
training initiatives. 
This preliminary community consultation report is the first formal engagement of community and other 
project stakeholders. Project development planning has commenced and the information provided to 
communities during the consultations was preliminary project concepts. The first stage of consultations 
aimed at establishing communications and identifying stakeholders. Further consultations are planned 
during the project development phase to ensure that accurate project information is delivered and to 
identify significant community concerns and opportunities. 
The consultation program involved public meetings with communities in Oyu Tolgoi, Hanbogd Soum, 
Dalanzagdad and Ulaanbaatar (see Map 1). Meetings and discussions were held with Members of 
Parliament, Aimag and Soum Governors, Government authorities and non Government community 
development organisations. At each opportunity the consultation group sought to engage discussion and 
obtain community views and opinions. Surveys were carried out to gauge community perceptions, 
expectations and issues regarding the Oyu Tolgoi Project. 
Socio-economic information regarding the communities consulted during this program is included in 
the Eco Trade report Oyu Tolgoi Environmental Baseline Study, November 2002. 
 
2. Consultation Objectives 

The community consultation programme will assist Ivanhoe Mines Mongolia Inc. to: 
• Identify stakeholders and their concerns; 
• Communicate  information  on  IMMFs  project  development,  environmental, economic and social 
initiatives; 
• Manage in a sustainable way, the social, cultural and economic changes that will occur in the region 
resulting from project development; 
• Respond to potentially negative perceptions regarding the project; 
• Develop initiatives to enhance positive social aspects of the project and minimise potentially 
negative impacts; 
• Fulfil obligations of EIA according to Mongolian guidelines and law; and 
• Maintain an open communication process with identified key stakeholders providing the basis for 
consultation throughout the life of the project. 
 
3. Methodology 

The consultation programme was carried out in accordance with the guidelines and legal requirements 
of the Mongolia Government. Specifically, the EIA guidelines for the Oyu Tolgoi project issued by the 
Mongolian Government require public debate to be initiated through the EIA and that the opinions and 
concerns of affected people and organizations be recorded within the EIA. 
The consultation program is an integral component of the broader assessment of social impacts that are 
encompassed by the EIA. Asian Development Bank (ADB) guidelines are being used as a general 
method for assessment of social impacts. 
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The preliminary programme was carried out through consultation meetings with various groups and 
representatives as summarised in Table 1. The meeting format for community meetings consisted of: 
1. Opening Introduction: (relevant community leader) 
2. The Community Consultation Process (John Miragliotta, Sustainability) 
3. Oyu Tolgoi Project Presentation (Bat-Erdene, IMMI) 
4. The Oyu Tolgoi EIA process and environmental issues (Dorjsuren Eco Trade) 
5. Open Questions and Answers 
6. Consultation Survey 
7. Meeting Close (relevant community leader) 
The presentation material was presented in Mongolian and provided a broad overview of project 
concepts, including: 
• Mining and process options 
• Descriptions of environmental and archaeological approval process 
• Infrastructure requirements 
• Water exploration program, and 
• Further community consultation 
The presentation was followed at each public meeting by a general description of the environmental 
issues at Oyu Tolgoi by Dorjsuren from Eco Trade Co. 
Open questions were invited from the floor. The minutes of the question and answer sessions were 
recorded and are provided in Appendix 1 of this report. 
In addition to this open meeting format, meeting attendees were asked to complete a survey regarding 
attitudes, experiences and concerns they may have about the project and existing IMMI exploration 
programmes. 
 
4. Consultation Meetings 

Consultation meetings were held with individuals, government authorities, community groups and non 
government organisations (NGOs). Table 1 provides a summary of the consultation meetings held over 
the one month preliminary consultation period. Stakeholder groups and individuals were identified 
through consultation with IMMI, Ministry for Nature and Environment and through discussions with 
regional political representatives. 
 
Table 1. Consultation Meetings with Identified Individuals and Groups 

Name Role/Responsibility Date of Meeting 
B.Bayasgalan Deputy Director Department of Information, Monitoring and 

Assessment, Ministry of Nature and Environment 
11 March 2003 

D.Buyantogtoh Governor of Hanbogd Soum 22 March 2003 
D. Batmunkh Governor of Hatanbulag Soum 23 March 2003 
D. Sumiya Governor of Umnogobi Aimag, Dalanzagdad 25 March 2003 
N.Munkhjargal South Gobi Special Protected Area Inspection Agency 25 March 2003 
Z. Janjaadorj Umnogobi Homeland Committee Representative 2 April 2003 
Ya. Ariunzul State Inspection Agency, Environment 3 April 2003 
Sh.Gungaadorj Member of Parliament, Chairman of the standing committee on 

Environment and Rural Development 
3 April 2003 

Gobi Regional Economic 
Growth Initiative 

NGO coordinating rural economic and social infrastructure 
development in the Gobi regions 

9 April 2003 

 
4.1 Meeting Outcomes 

Key meeting outcomes and summaries of discussions are included for each meeting. Ministry for 
Nature and Environment (MNE) 
The Mongolian Environmental Impact Assessment Procedures require proponents to engage in "public 
debate "regarding the project proposal. 
Specific documentation should be included in the EIA regarding opinions and issues relating to Soum 
and Aimag administrations. 
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Various non Government organisations (NGO) involved in nature conservation and economic 
development should be consulted regarding specific projects that may occur in the region. 
The transport corridor options for access to China pass through a buffer zone for the Small Gobi Special 
Protected Area. Special Protected Area Buffer Zone Committees are established for consultation on 
projects that occur in the protected areas. 
D. Buyantogtoh, Governor of Hanbogd Soum 
The Soum has benefited from the EMMI exploration program to date through support for health, 
education and community development programs. 
The exploration project has employed approximately 20 local employees resulting in a significant 
contribution to the local economy. 
The Soum administration is very supportive of the project development and has enjoyed strong 
cooperation with the Oyu Tolgoi exploration staff and management. 
Recent amendments to the Mongolian land laws allow for the Soum to issue land allocations for semi 
permanent nomadic camps. The allocation is based on applications by herders to the Soum 
administration. The Soum requests information from IMMI on the area of land required for the project 
development prior to issuing land allocations to herders in the Oyu Tolgoi area. 
The Soum administration is aware of minor concerns by some herders adjacent to the Oyu Tolgoi 
project and encourages these to be resolved quickly to maintain the positive community perceptions of 
the project. 
 
Batmunkh, Governor of Hatanbulag Soum 

Hatanbulag Soum (east of Hanbogd Soum) is well removed from the Oyu Tolgoi project and has had 
little information regarding the project. 
The EMMI project transport route option (see Map 1) passes from west to east to the south of the Soum 
and may use the new Chinese border post constructed in the south of the Soum. 
The Soum administration is encouraging the permanent opening of the border post as it will increase 
trade and economic activity in the Soum. 
The Soum has no objections to the proposed transport route and encourages continues consultation on 
the route development. 
The proposed transport route passes through the Small Gobi Special Protected Area buffer zone. 
Proposals within the buffer zone should be discussed with the recently established buffer zone 
committee. The committee member from the South Gobi Protected Area Inspection Agency would be 
the most appropriate contact for consultation on buffer zone issues. 
Large numbers of migratory animals, wild ass and gazelle, move from the SPA northwards across the 
proposed transport route. Fencing of railway lines may inhibit migrations and would need to be 
managed. Fencing of railway corridors is the accepted practice in Mongolia to prevent loss of livestock. 
Sumiya, Governor of Dalanzagdad Aimag 
The Umnogobi Aimag government has a good relationship with the Oyu Tolgoi exploration project and 
has benefited from the contribution to the local economy. 
IMMI have been involved in the sponsorship of local community events including a successful camel 
polo event last year. 
The Aimag has been discussing plans to develop a technical college in the Aimag center for 
development of mining skills. The cooperation of IMMI is sought to develop training course work and 
attract skilled teachers. 
Dalanzagdad has problems with power supply and other basic infrastructure and could benefit greatly 
from the economic potential of the project. 
Existing government and social infrastructure networks already exist in Dalanzagdad and can support 
the Oyu Tolgoi Project.  
The Aimag environmental inspectors have developed a tree planting and nursery project that may be 
useful for the environmental rehabilitation at the Oyu Tolgoi project. 
South Gobi Special Protected Area Inspection Agency 
The Inspection Agency is responsible for all the South Gobi Special Protected Areas and has 
representatives on the buffer zone committees. 
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The inspection agency has had no previous consultation on the project development and is does not see 
any potential conflict with its conservation objectives at this stage. 
The inspection agency can provide comments on the transport corridor routes through the buffer zone if 
formally approached through a letter and map showing the proposed route. 
The fencing of railways may pose a concern for migrating animals from the special protected areas. 
The agency undertakes ecological research of the protected areas and copies of reports are available in 
Ulaanbaatar. Research and reports held by the agency are available for use by IMMI during EIA fro the 
Oyu Tolgoi Project. 
Janjaadorj, Umnogobi Aimag Homeland Committee Representative 
The Homeland Committee represents the community of people originally from Umnogobi Aimag who 
now live or work in Ulaanbaatar. Each Aimag in Mongolia has such a committee, and each committee 
has sub groups representing people from each Soum within the Aimag. 
The homeland committees are primarily social organisations that contribute to the economic, cultural 
and social development of their homeland. Many maintain strong links to family or commercial 
enterprises in their homeland. 
The Umnogobi Homeland Committee has influential commercial and community members who lobby 
political members on behalf of their homeland. 
The Umnogobi Homeland Committee, in particular its members from Hanbogd Soum, are aware of the 
developments that occur at Oyu Tolgoi through the general media in Ulaanbaatar. 
Ariunzul, Chief Environmental Inspector, State Inspection Agency 
The State Inspection Agency is responsible for ensuring compliance with various legal obligations of 
from a wide range of legislation, including environmental legislation. 
The agency includes environmental inspectors at a State level but also trains and employs 
environmental inspectors at the Aimag and Soum levels of government. 
The agency takes part in EIA with the MNE by providing input to the review process. 
The agency inspectors are responsible for ensuring compliance with environmental management and 
monitoring commitments made in the EIA and also will review monitoring results. 
The state inspectors have not yet visited the Oyu Tolgoi exploration site, but do intend to undertake a 
visit prior to the review of EIA. 
The State Inspectors have not received any reports from Soum or Aimag Inspectors regarding the 
exploration project. 
Inspectors have had many concerns regarding other mining operations in Mongolia, particularly at 
Erdenet where significant dust and water pollution issues exist. 
Inspectors are not familiar with many modern mining technologies and environmental management 
practices. It is important that this is taken into account when preparing EIA documentation. 
The inspection agency welcomes consultation during the EIA process to ensure communications and 
expectations are managed, and to ensure that that documentation meets legal obligations. 
State inspectors may advise IMMI of their intention to visit the exploration project in the near future. 
IMMI requested sufficient notice to arrange such a visit and requested that IMMI environmental 
consultants be present during the visit to explain the current monitoring and management programmes. 
Sharav Gungaadorj, Member of Parliament, Chairman of the Standing Committee on Environment and 
Rural Development 
Gungaadorj, as Chairman of the Standing Committee on Environment and Rural Development, is a key 
political figure in the environmental approval process for the Oyu Tolgoi Project. He is also influential 
with regard to government environmental policy and legislation. 
Gungaadorj was presented with a brief summary of the Project EIA process being undertaken and the 
outcomes of community consultations to date. 
He is very supportive of the Project and sees the benefits that this may bring to Mongolia. 
He advises that the EIA process must clearly communicate the impacts to herder communities and how 
these impacts will be managed. He is aware that other mining operations in Mongolia have resulted in 
significant conflict between rural and mining land use. 
The consultation process is encouraged, and should include discussions with NGOs who fund 
environmental and conservation programmes in Mongolia as these groups are often influential. 
Gobi Regional Economic Growth Initiative 
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The Gobi Economic Growth Initiative (GEGI) is a non profit NGO involved in community and 
economic development in the Gobi regions for the past four years. 
The GEGI facilitates the improvement of rural management practices to ensure economic and 
ecological sustainability within the nomadic herder communities. The organisation's original objective 
was to assist in preventing widespread poverty amongst nomadic herders following severe winters and 
dry summers in the Gobi regions. 
GEGI has a network of officers throughout the Gobi Aimags including Umnogobi Aimag. The 
development officer based in Dalanzagdad was present during the meeting. They also have a presence 
in Hanbogd and many other Soums. 
The GEGI communications network reached individual herder families throughout the Aimag through a 
monthly rural newspaper and radio network. 
EVIMI could utilise the existing communications network to facilitate the delivery of project 
information to herder families. 
The GEGI has collected socio-economic data in the Gobi region for four years. This information may 
be very useful for the social and environmental impact assessment. 
 
5. Public Meetings 

Four public meetings were held during the preliminary consultation program. The meeting minutes 
were recorded and are provided in detail in Appendix 1. Table 2 provides a summary of the public 
meeting schedule. 
 
Table 2. Summary of Public Meetings. 
Meeting Date Venue Attendance 
21 March 2003 Oyu Tolgoi IMMI Camp 21 traditional nomadic herders 
22 March 2003 Hanbogd Soum Cultural 

Centre 
Approximately 500 Soum residents 

25 March 2003 Dalanzagdad – Aimag 
Administration Office 

55 Umnogobi administration staff 
and community leaders 

4 April 2003 Ulaanbaatar – Technical 
University 

45 Umnogobi Homeland Committee 
members 

 
5.1 Summary of Issues Raised in Public Meetings 

Oyu Tolgoi Meeting 

Concerns were raised regarding discharge of waste waters from camp ablutions and potential impacts 
on surface and groundwater used by livestock. 
Communications between herders and the Oyu Tolgoi camp management has been very good. Local 
herders have found it easy to approach the camp manager, Sukhbaatar, regarding problems that may 
arise. 
Some local herders have been employed at Oyu Tolgoi for various duties and this is viewed as a very 
positive initiative. 
Rehabilitation of drill sumps was raised as a concern due to the potential for livestock to drink from 
drill sumps and be poisoned or animals being trapped in the mud within the sumps. 
The local herders do not want water to be taken from holes dug in the river bed as they see these as also 
being potential; traps for animals. There was also strong opposition to any use of the surface springs in 
the river for exploration use. 
There is a perception amongst local herders that the water use at Oyu Tolgoi is impacting the nearby 
stock wells. 
Continued consultation with local herders is encouraged and relationships will continue to improve if it 
is seen that local's concerns are addressed. 
The number of roads and tracks used in the exploration site is seen to be contributing to excessive dust 
in the area and may be reducing the available pasture. 
Project development concerns included: 
• The area to be excluded from grazing 
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• The type of camp and facilities to be provided 
• The impacts on the water resources 
• Type of compensation to herders 
• Impacts on peoples health from dust emissions and chemicals used at the mine 
• Opportunities for employment and economic growth in the area 
• The life of mine 
• Impacts on local flora and fauna 
• Rehabilitation of mined areas 
Hanbogd Meeting 
Hanbogd residents voiced general approval and encouragement for the project development. In 
particular, they: 
• encourage further employment of Hanbogd Soum residents at the exploration site and during 

project development; 
• want   further   information   regarding   the   training   and   skills   required   for employment at 

Oyu Tolgoi; 
• appreciate the contributions to local facilities already provided by IMMI; and, 
• support  the   use   of development   the   Soum   infrastructure   during  Project development; 
One incident of alleged excessive force by IMMI camp security services was raised and was seen to 
potentially impact the good relationships between the Soum residents and IMMI. However, this issue 
was addressed at the meeting by the camp manager who advised residents to notify the camp prior to 
visiting relatives or friends who may be employed there. 
Project development issues raised included: 
• Waste disposal of tailings and discharges to the environment 
• Use of chemicals 
• Impacts on water resources 
• Impacts on flora and fauna 
• Management of dust 
• Employment arrangements 
• Camp operation and rosters 
• Opportunities for commercial enterprises at Oyu Tolgoi 
• Railway routes and potential for provision of transport services for Hanbogd 
• Area of land required for the project 
• Rehabilitation of mined areas 
• Provision of power to Hanbogd 
Dalanzagdad Meeting 
Generally the meeting attendees are more removed from the Oyu Tolgoi project than the residents of 
Hanbogd or the local herders. They are interested in learning more about the project and have gained 
some information from local media. The type of information sought during the meeting can be 
summarised as: 
• Economic contribution to the State and Aimag from the Project development 
• Life of the mine 
• Size of the mine and mineral resources 
• Employment opportunities and recruitment policies 
• Employee camp arrangements and rosters 
• Infrastructure requirements and potential shared use of this infrastructure - especially power and 

transport. 
• Potential for further use and development of social infrastructure in Dalanzagdad 
• Potential environmental and social impacts from the Project 
• How environmental issues will be managed 
• Further consultation and access to Project information 
The Dalanzagdad meeting strongly supported the use of regional facilities to support the project. The 
opportunities for a workforce to be sourced from the regional centre are also strongly supported. There 
is an enthusiasm within Dalanzagdad to develop mining technical skills through the regional training 
and education facilities. 
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The development of Project infrastructure is generally seen as an opportunity to improve the 
infrastructure within the Aimag. The existing power and road facilities are deficient and little 
opportunity exists for improvement without significant external funding. 
The meeting attendees raised a number of issues concerning the use of commercial  
infrastructure from Dalanzagdad including contractors, supplies and services. The Aimag 
centre is developing horticultural industries and is a regional livestock marketing centre. There is a 
willingness to access the IMMI market for provision of fresh food, trees and plants for mine 
rehabilitation and other services from existing industries in the town. 
Ulaanbaatar Meeting 
The meeting of the Umnogobi Homeland Committee members raised questions regarding employment, 
infrastructure development and community opportunities fro the region. The attendees mostly have 
families in the Aimag and some wished to return to the area if employment opportunities were 
available. 
Most of the attendees were aware of the project from media and discussions with relatives back home. 
However, most were not from the immediate area have little idea of the scale or type of operation. 
Some of the attendees were previously employed in the mining industry in other parts of Mongolia and 
were very interested in employment opportunities. This resulted in many well informed questions 
regarding potential of other EMMI exploration leases to provide ore to Oyu Tolgoi and the type of 
operation proposed. 
The education and skills requirements for potential employees was raised, in particular the need for 
English training and previous mine experience. Suggestions from the meeting included that IMMI 
should consider student scholarships for engineering and geology student sin Ulaanbaatar. 
Environmental issues raised during the meeting were questions about how EMMI will develop water 
resources without impacting the environment, how rehabilitation will be managed and what will be 
done with wastes from the mine processing. The issue of dust on health was raised in relation to 
existing problems at the Erdenet mine. 
 
6. Survey Results 

Each public meeting attended for the preliminary consultation program included a survey of attendees 
to obtain population data and information on attitudes and concerns regarding the Oyu Tolgoi project 
development. The survey questions and consolidated responses are attached in Appendix 2. 
6.1 Demographics 

The gender ratio at the Oyu Tolgoi meeting was 1:1 while at the Ulaanbaatar meeting, 84% of the 
attendees were male. Dalanzagdad and Hanbogd meetings were attended by slightly more females than 
males. 
The education profile indicates that the Oyu Tolgoi attendees had the lowest level of education with 
most attending primary school only. Hanbogd attendees had a higher level of secondary school 
qualifications, while Dalanzagdad and Ulaanbaatar meetings were mostly represented by tertiary 
qualified people. The profession profile of attendees at each meeting closely follows the educational 
pattern. At Oyu Tolgoi and Hanbogd those surveyed were mostly nomadic herders and labourers, while 
in Dalanzagdad and Ulaanbaatar the meetings were predominantly attended by professional people. 
The age distribution for the meetings was similar for Hanbogd, Dalanzagdad and Ulaanbaatar with the 
major age group being from 41 to 60 years of age. The Oyu Tolgoi attendees were predominantly 
elderly people over 61 years of age. 
6.2 Response to Survey Questions 

Access to Project Information 

The responses to all the survey questions returned during the public meetings are provided in Appendix 
2. The following section discusses the main issues arising form the survey responses. 
With regard to access to project information, the survey responses suggest Oyu Tolgoi residents are the 
least informed of all groups. This may reflect lack of access to media for remote herder families. 
However, this result is significant in consideration of their proximity to the project and that this group is 
the most likely to be impacted by project development. The meeting discussion at Oyu Tolgoi raised the 
issue of community consultation on a number of occasions, and it was evident that this meeting was the 
first opportunity many families had to obtain project information. 
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The Hanbogd residents responded that only limited information on the Oyu Tolgoi project has been 
available, while Dalanzagdad and Ulaanbaatar residents have generally received sufficient information. 
The responses to this question may also reflect educational and professional profiles as much of the 
media information to date regarding the project has been released in local newspapers. 
These responses indicate a demand for information on the project by people who live around the project 
area and in Hanbogd. Provision of this information may involve means other than media releases for 
newspapers and television. These groups are most likely to have the greatest demand for regular 
information on project development as their livelihood and future will be most affected out of all the 
groups consulted. 
Responses from Dalanzagdad and Ulaanbaatar indicate a demand for detailed project information that 
relates to economic and social benefits to Mongolia. The preliminary consultation presentation was 
deliberately broad and non specific due to the level design information available. Meeting minutes at 
both of these locations record a desire for more detailed project data and benefits as pre-feasibility 
studies develop. 
Current effect of Exploration Program 

A total of 18 people, 28%, from the Oyu Tolgoi area and Hanbogd responded in the survey that they 
have family members employed at the exploration project. More than 50% of the Oyu Tolgoi residents 
surveyed consider that the project has had a positive influence on their lives. This response was similar 
at Hanbogd with 40% indicating a positive influence. This was mirrored in meeting discussions where 
the general attitude of the Oyu Tolgoi and Hanbogd meetings was supportive of the current exploration 
project due to the economic benefits from employment and contributions to community development 
projects. 
Only one respondent from Oyu Tolgoi or Hanbogd considered the exploration project has a negative 
impact on their livelihood. However, when asked about the level of concern regarding impacts from the 
exploration program, 65 % of Oyu Tolgoi residents and 32 % of Hanbogd residents responded with 
moderate concerns. 10% of Oyu Tolgoi residents have significant concerns regarding current 
exploration activity. 
This outcome suggests that although local residents have experienced economic benefits from the 
current exploration program, they are concerned about the impacts of exploration on their environment 
and livestock. Meeting discussions at both Oyu Tolgoi and Hanbogd identified waste water emissions, 
lowering of groundwater, dust emissions and loss of pasture as the greatest concern to local herders. 
Perceptions of Project Development 

The responses from the various meetings to questions about the project development were different for 
each meeting. At Oyu Tolgoi, the herding community that surround the project area mostly responded 
that the project development would have significant impact on their camping areas, pasture, wells and 
animals. The Hanbogd responses indicate a much lower number of people who believe the project will 
have a significant impact. The most common response from Hanbogd was that the project would have a 
negligible impact on camping grounds, wells, pasture and animals. 
The responses from Dalanzagdad and Ulaanbaatar to similar questions indicates a different set of 
concerns for those in larger population centres further removed from the project area. In the regional 
and national capitals, the issues of greatest concern are those of infrastructure development and land 
restoration. Employment was also a significant issue to those from Dalanzagdad. The meeting 
discussions from both Ulaanbaatar and Dalanzagdad raised infrastructure and employment issues. In 
particular, the provision of rail and power infrastructure within the Umnogobi Aimag is a significant 
issue due to the current lack of reliable power supply and poor transport infrastructure. 
All meetings and survey responses indicate a significant environmental concern with regard to project 
development. These issues include land restoration, impacts on water and soil, loss of pasture and the 
use of toxic chemicals. Discussions at the meeting often mentioned other mining operations in 
Mongolia and the long term pollution and contamination issues that arise from those operations. In 
particular, the Erdenet copper mine in northern Mongolia where poor environmental management has 
resulted in significant liabilities for the State. 
Responses to questions regarding the economic benefits of the project indicate that a majority of 
respondents from all meetings agree that the project will improve the economic situation of the State 
and region. The positive economic benefits of the project were recognised more from respondents in 
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Dalanzagdad and Ulaanbaatar. Both Hanbogd and Oyu Tolgoi residents generally responded that the 
project will improve lifestyle for residents but will impact on herding activities. The impact on herding 
was also recognised in the larger centres. 
 

General Comments 

Where survey respondents provided general comments on project development, most expressed a desire 
to see employment opportunities provided to people from the Umnogobi Aimag. Other comments 
included the need to conserve the landscape and environmental values of the area and to provide 
infrastructure for use by all people in the region. 
 
7. Outcomes and Actions 

The preliminary consultation program has provided a broad range of issues for consideration for project 
development and continuing mineral exploration. It is evident that the project is well supported within 
the community although this support generally recognises the potential environmental and social 
impacts that may occur. The following outcomes of the consultation program are provided as a 
summary of major issues that require further action. In most cases, these actions have commenced since 
the program was completed or were commenced prior to the program starting. 
7.1 Communication and Consultation Program 

The consultation program was well supported by all communities, individuals and groups involved. The 
level of interest in the project is evident by the numbers who participated and the questions asked 
during meetings. The need for on going consultation is critical to maintaining the positive community 
attitudes that the project has enjoyed to date. Much of the project support within the community is due 
to the support provided to local communities by IMMI at a local, regional and State level. 
The communities most likely affected by project development are aware of environmental and social 
impacts that are associated with large scale mining activities and perceptions are developed from 
existing mining activities in Mongolia. Many of these exiting mines have considerable environmental 
problems associated with dust management, water pollution and failure to restore mined areas. A major 
component of further consultation with communities will focus on providing examples of modern 
mining practices and how environmental management is able to control and mitigate negative impacts. 
This component is required to counter what is perceived to be the poor environmental record of existing 
mining operations in Mongolia. 
In summary, the consultation program will continue to develop over the period of project planning and 
will include: 
• Specific project information relating to environmental protection, economic benefits and 
employment strategies as these develop; 
• Examples of similar modern mining practices where environmental issues are managed in an 
acceptable way; 
• An emphasis on the advantages of providing a rotational workforce and employee accommodation 
only, rather than the establishment of a mine town; 
• Targeted consultation with key government groups and individuals involved with environmental 
approval, community development and education and training; 
• Specific consultation will continue with the South Gobi Special Protected Area agencies to obtain 
formal support for the transport route option through the buffer zone; 
• Identification and consultation with non government organisations who support environmental and 
community development projects within the region to ensure that accurate information is circulated and 
address any specific concerns from these groups; 
• The use of existing communication and media networks within the region to ensure that the 
information provided is well managed and is targeted to those affected groups; 
• Expanding the existing capacity of key members of the EMMI team to be involved in community 
relations and public consultations.    This team will include the EvIMI Oyu Tolgoi camp manager who 
has regular dealings with local herders on day to day issues that may arise. The use of Mongolian staff 
in project liaison is important and the role of senior project staff such as Bat-Erdene (Project Manager) 
and the Eco Trade environmental consultants will be maintained; 
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7.2 Land Use 

The Oyu Tolgoi project will require the management of potential land use conflicts with existing 
nomadic herders who currently occupy and use the existing lease and surrounds. The location of herder 
camps in relation to the current lease area is provided in the attached Map 2. 
It is generally accepted that a currently undefined area of exclusion for grazing and camps will need to 
be applied surrounding the project area. The exclusion area will involve consultations and negotiations 
for those land users affected and the process will comply with all government policies and laws 
regarding relocations, mitigation and compensation. 
Identification of the area of land required for exclusion will consider the potential impacts of the mine 
activity and will ensure a sufficient buffer zone is applied to protect amenity and public health. The 
buffer zone applied will also consider the potential for unauthorised settlements being established 
around the project area. Soum, Aimag and National government authorities will be involved in 
developing boundaries for the project area and buffer zones. 
The consultation process identified the need to liaise closely with the Soum Government regarding the 
land area required for the project and exclusion of grazing and nomadic carnns. Recent amendments to 
the Mongolian land laws allow the local government to allocate land holdings for semi-permanent camp 
sites used by nomadic herders. The identification of land requirements for the project will be 
undertaken as soon as practicable to ensure land use conflicts are avoided from any land allocations that 
are made by the local government. 
7.3 Impacts from Current Program 

The existing exploration program has coexisted with nomadic herding activities for several years at 
Oyu Tolgoi. Although the exploration camp is generally well accepted and supported by local herders, a 
number of specific issues have been raised during public consultation with these neighbouring groups. 
These issues include: 
• The potential for surface water discharges from camps to impact on shallow water resources used 
by herders for livestock watering; 
• The management of dust emissions from roads and machinery; 
• The impact of exploration activity on pasture availability in the local area; 
• The restoration and rehabilitation of soil and vegetation following exploration drilling; and 
• The use of water resources by the exploration program and potential impacts on long term water 
availability. 
Specific actions that have been introduced at Oyu Tolgoi to maintain the excellent relations with local 
herders include: 
• Continuing with the installation of appropriate waste water disposal systems at all camps on site; 
• Employment of a Mongolian Health Safety and Environment officer on site to coordinate  and  
facilitate  the  implementation  of appropriate  environmental management practices; 
• Reviewing the drill contract environmental requirements and commencement of audits against these 
requirements; 
• Maintaining and supporting the role of the camp manager in liaising with the local community,  
addressing specific issues that affect community relations and maintaining regular informal discussions. 
7.4 Employment, Education and Training 

The employment opportunities associated with project management has been identified as a significant 
issue for community consultation and public relations. All communities consulted raised questions 
regarding the skills and educational qualifications required for employment at IMMI. The economic 
impact from existing employment of Mongolian nationals is recognised by communities who wish to 
see this trend continue. However, the expectations of the community regarding employment policies, 
procedures and arrangements needs to be managed. 
A number of initiatives to manage this expectation and provide the basis for the employment of 
Mongolian nationals, particularly from local communities and regional centres, include: 
• Maintaining communications with local communities on employment related issues as the planning 
phase of the project continues.   Particular consultations with regional and local governments will target 
employment and training needs and assessment of existing capacity within these communities. 
• A project to define the skills requirements for the project will be developed during the preliminary 
project scoping phase. The training needs for identified skills will be analysed and training modules  
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developed where required.     The  skills assessment and training needs analysis will be developed in 
close consultation with the project scoping team to ensure that the specific project requirements are 
addressed. 
• An assessment of the existing skills, training and educational capacity within Mongolia will be 
carried out in parallel and in response to the above project. The assessment will focus on existing 
facilities, skills and programmes at a national, regional and local level. 
• Once  skills  and training analysis  and in country capacity assessment are completed, IMMI will 
identify and initiate programs to support existing training facilities and organisations, where 
practicable, to meet the requirements for developing the necessary human resources for the project.   It 
is recognised that this   process   will   involve   a   considerable   lead   period   prior   to   project 
commissioning, and will therefore be commenced as a matter of priority. 
 



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 36 

 

Appendix No- 2. Second consultation report with local stakeholders 
                                      (Completed in November 2003)  

1. Executive Summary 
This report represents the findings of the community consultation meetings and surveys carried out during 
the period of 23-29 November 2003 in Ulaanbaatar, the Soums surrounding Oyu Tolgoi and in the Aimag 
Capital, Dalanzadgad.  
The consultations were aimed at providing current project development information, determining 
community views and opinions, and to develop recommendations for the community issues during project 
planning.  
The sessions engaged public debate regarding the project as required for Mongolian Detailed Environmental 
Impact Assessment (DEIA). Regular consultations provide Ivanhoe Mines Mongolia Inc (IMMI) with a 
forum to gauge community concerns and support regarding existing exploration and development operations 
in the region.  The community meetings presented current project planning options for mining, processing 
and infrastructure; the progress of the DEIA, and information regarding community projects initiated by 
IMMI.  
Initial community consultations took place in March 2003 in Ulaanbaatar, Dalanzadgad, Oyu Tolgoi and 
Khanboghd Soum centre. At that time, the communities requested regular updates on project definition and 
the autumn period was identified as the most suitable for further meetings. A comparison of the consultation 
outcomes with the March outcomes was used to assist in measuring current levels of community awareness. 
The communities consulted included: 

• Umnogovi Homeland Council in Ulaanbaatar ( also in March 2003) 
• Dalanzadgad  ( also in March 2003) 
• Thogttsetsii Soum ( First community consultation) 
• Byan-Ovoo Soum ( First community consultation) 
• Oyu Tolgoi Herder Families, ( also in March 2003) 
• Khanboghd Soum ( also in March 2003),  and  
• Manlai Soum. ( also in March 2003) 

Summary of Issues 
1. People advised that they are unaware of who to contact at IMMI to raise issues, concerns and 

questions.  Community concerns raised have often not been responded to in a timely fashion as 
often these were raised with the wrong people (e.g. contractors). 

2. Local authorities are concerned about the centralization of taxes and fees which effectively removes 
revenue from the Soums and Aimag. Therefore, the Soum authorities are requesting additional 
donations for solutions to socio-economic and infrastructure issues, which are included in their 
governance and development programs.  

3. The assistance and support provided to various community programs by the IMMI exploration 
projects has helped to encourage strong relationships with local communities and representative 
herders. However, it has created competition among these townships for the community donations 
provided by IMMI. The surrounding Soums are also competing for employment opportunities at 
Oyu Tolgoi.  

4. All community groups consulted support the exploration and development at Oyu Tolgoi and hope 
that the socio-economic conditions of their communities improves as a result of development. 
However, their environmental concerns regarding project development are mostly focused on the 
impacts on herders, livestock, pastureland, surface water resources.  The local communities 
recommended that appropriate measures are implemented to minimise and manage environmental 
impacts at the commencement of development. 

5. Herding families settling around Oyu Tolgoi Project area are anxious to know what arrangements 
are proposed for compensation for lost pasture, water and camp sites.  Specific concerns from Oyu 
Tolgoi herders include:   

• The area of land required for the project resulting in lost winter camps, wells and pasture 
• Pastureland degradation due to roads and dust 
• Surface and groundwater impacts due to project development and current exploration 
• Livestock and herders are being disturbed by noise and dust etc 
• Health protection of the residents living downstream of the Umdai River and downwind of 

the mining operations.  
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      However, existing good relationships are being maintained between these groups and IMMI 
management. 

6. All groups consulted raised questions regarding employment opportunities, expected number of 
employees, employment policies and procedures, skills requirements, training opportunities, 
advertising of positions and opportunities for local people. IMMI were generally encouraged to seek 
the support of local administrations in the development and management of future labour 
requirements.  

7. Many of the people attending the meetings were looking for employment and requested 
opportunities for the four surrounding Soums to provide workers 

8. People in Tsogttsetsii, Byan-Ovoo, and Manlai have little understanding about Oyu Tolgoi activities 
and IMMI itself, because, previous discussions were focused on Oyu Tolgoi herding families and 
Khanboghd Soum residents.  

9. The four Soums surrounding Oyu Tolgoi will celebrate their 80 year anniversary next year. Each 
Soum has a community development plan for the anniversary e.g. repairing and expansion of the 
Soum key services such as kindergartens, school, museum, monastery, sport palace, hospital etc. 
and are turning to potential national and international donors for support.     

10. Local communities would like to see IMMI assist in addressing the increasing poverty among local 
herders, some of whom have lost 30% of their stock over the past 3 years. 

11. All Soums want to have reliable power supply and improved road networks with Oyu Tolgoi, Tavan 
Tolgoi, Gashuun Sukhait, and Dalanzadgad. 

12. Bayan-Ovoo Soum has a long-term development plan which includes improvement of the road to 
Oyu Tolgoi and Gashuun Sukhait border point; provide the hospital with up-to-date equipment and 
service, and to establish the biggest trading centre for the surrounding Soums. While Tsogttsetsii 
wants to establish a sophisticated medical service centre for the surrounding Soums.   

13. Majority of the community groups requested similar meetings with IMMI twice a year or once a 
quarter. And they are very interested in receiving more information of the technology to be used at 
Oyu Tolgoi for mineral processing and mining, information relevant to the local communities. 

Recommendations 
1. Information on the structure and external communications procedures for IMMI should be 

communicated to local communities who wish to formally communicate with the company. This 
could be included in project brochures. 

2. Infrastructure development throughout the region is integral to local regional development and 
therefore is a high priority to local authorities.  The development of road and power services in the 
region should be discussed with local and regional governments in addition to the current 
discussions at a National level. Investigation of local Soum and Aimag development plans will 
assist IMMI in the negotiations with government generally on infrastructure issues. 

3. Employment issues should be discussed with local administrations so as to ensure open 
communications and prevent unrealistic expectations that may impact on existing Soum facilities 
(e.g. migration). Each Soum has an employment officer who has information on the skills and 
experience of people within the Soum.  The development of employment and training programs at a 
local level, including all surrounding Soums, will be required for IMMI to meet local project 
employment commitments.  Procedures are needed for the current local employment process at Oyu 
Tolgoi to establish a basis for further employment and training, maintain an open and fair system 
and  manage migration. 

4. Negotiations are to commence with local Governors and community leaders regarding the process 
for agreement on compensation for pasture loss, water loss and winter camp relocations. This is 
likely to commence once project land requirements are confirmed – mid 2004.   

5. Local migration to the project area has commenced with several gerrs being established in recent 
years that are not local herder families.  This issue needs immediate resolution with the Khanbogd 
governor and local authorities to remove recent migrants from the project area and establish a 
formal process to prevent local and regional migrations. 

6. The provision of future community development support from IMMI will need to be broadened to 
consider surrounding Soums.  The development of a regional workforce component using existing 
Soum and Aimag centers will require the support of infrastructure within these surrounding Soums.  
Decisions on community development and support to social services should be made in accordance 
with a strategic plan for the region.  Such a plan will require further gathering of regional socio 
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economic information and the development of strategies based on priority issues and risk 
assessment. 

7. The surrounding four Soums will celebrate 80 years anniversary next year. Each Soum has a 
development plan to mark the anniversary.  It is predicted that IMMI will be approached to support 
each plan in some way and the consideration of each request on an equal basis may assist in 
broadening IMMI support in the region. 

8. The communication of project information and IMMI activities could be improved through the use 
of local media outlets.  The use of local television and radio services in addition to newspapers will 
greatly improve the regional awareness of the project.  IMMI will develop regional media resources 
for use by these outlets.  

9. The requirement for community liaison resources at Oyu Tolgoi is to be examined.  The demands 
on the OT Camp manager and health, safety and environment (HSE) staff in dealing with local 
community have increased with the project. This position may include the management of local 
conflict, problems, local employment procedure and training programs in accordance with 
procedures that are recommended to be developed. 

 

2. Introduction 
The consultation was aimed at determining community views  opinion regarding the  Oyu Tolgoi project 
development process and provide preliminary project information and outcomes of Environmental Impact 
Assessment process.  
The consultations involved public meetings with communities in Ulaanbaatar, Dalanzadgad, Thogttsetsii 
Soum, Byan-Ovoo Soum, Oyu Tolgoi, Khanboghd Soum, and Manlai Soum. Meetings and discussions were 
held mainly with Homeland Council’s Members, Soum Authorities, NGO representatives, and residents.     
Surveys were carried out to gauge current community views and determine any change in views from the 
initial consultation held in March and April of 2003.  The survey targeted attitudes regarding Oyu Tolgoi 
exploration activity, proposed project development including roads, water and energy supply.  
Preparatory work: 

1. The survey questionnaire designed by John Miragliotta, Bat-Erdene were applied.  
2. 250 copies of the questionnaire printed 
3. 1000 copies of the color brochure were printed by the “Khiimori” Printing Company for distribution 
4. 8 display posters taken  

The Group visited Local Communities: 
1. G.Sumiya, Community Officer, IMMI 
2. Ts.Bat-Erdene, Specialist, “Eco-Trade” Co. Environmental Consultants  

Agenda for Consultative Meeting: 
The meeting programme consists of: 

1. Opening Introduction (relevant community leader) 
2. Oyu Tolgoi Project Presentation (G.Sumiya, IMMI) 
3. Environmental Impact Assessment process and Environmental issues (Ts.Bat-Erdene, “Eco-Trade” 

Co., LTD) 
4. Open Questioins and Answers 
5. Consultation Survey 
6. Meeting Close (relevant community leader)  

 

3. Public Meetings 
Homeland Council in Ulaanbaatar, November. 21 
The meeting with Homeland Council was held on November 21 in Ulaanbaatar. A presentation on the Oyu 
Tolgoi Project was made by D.Bat-Erdene, IMMI Project Manager and presentation on EIA by 
Dr.D.Dorjsuren, Ecotrade Company. Ms.Allison Croft, IMMI Business Project presented an introduction to 
the IMMI business development project. 
35 people attended the meeting and 25 completed the questionnaire.  
Participant’s attitudes and opinions from the questionnaire include: 

• Homeland members are concerned about herder’s livestock, pastureland, surface water exhaustion at 
the project site, and recommended to undertake measures to manage these issues 
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• They expect local employment opportunities to be created and small and medium enterprises 
developed to support the project.   

• The development of local and regional training facilities to provide mining skills is supported.  
• Further detailed information on mineral occurrences, ore resources, and water resource is sought. 
• It is recommended for IMMI to provide regular project updates for the public through brochures, 

newspapers and other media. 
• Ts Oyunbaatar, Parliament member for South Gobi, recommended IMMI to submit comments on the 

proposed amendments to the existing Water Law of Mongolia to the Parliament Standing Committee 
for Environment & Rural Development.  

Dalanzadgad, November 24-25 
On November 24, the consultation group met two groups of students and teachers (47 people) of the 
Technical College.  
On the afternoon of November 25, the group left Dalanzadgad as the local authorities and the Heads of 
the government organizations that were to come to the discussion were busy with Soum Governors’ 
seminar before lunch and the opening of the local TV broadcasting in the afternoon. Furthermore, the 
representatives of the Dalanzadgad residents and NGOs did not come to the meeting, although an early 
notice was delivered by B.Zandraa, Head of the Aimag Governor’s Office, through local radio 
broadcasting.  
It is recommended to deliver meeting invitations through an organization that has broad business contact 
with the government organizations and NGOs in Dalanzadgad. The local Newspaper “Mongol Gobi” has 
regular business contact with all organizations, including Aimag Governor’s Office, economic entities 
and NGOs in Dalanzadgad. Advertising in this media will allow improved attendance for the public and 
stake holders in Dalanzadgad. 
A locally based community officer at Oyu Tolgoi would assist IMMI to have regular contact with local 
authorities, communities and OT camp staff who deal with local communities.  This position would allow 
local community issues to be dealt with promptly and provide a single contact for communities and 
government in the region.  

Fifty people attended the meeting at Dalanzadgad, with 47 completing the questionnaire. 
Participants’ responses from the questionnaire include:    

• Project information has been from the teachers, FM radio, TV and newspapers.    
• Main environmental concerns are impacts on pastures, winter camps, water supplies, restoration of 

mining areas, intensified desertification process, ecological imbalance, noise, dust, soil degradation, 
protection of health of local residents from water and air pollution and impacts on wild animals.  

• Employment for the local people and improvement of local living standards.  
• Avoidance of non workforce population concentration at or nearby the project site in order to prevent 

social disorder.  
• Students would like to see Oyu Tolgoi on a study trip. They want to see detailed training materials of 

the equipment and technology being used or will be used for the Oyu Tolgoi Development and obtain 
information on geological prospecting, minerals, extraction and processing technology.   

• Requested support and improvement of the training facility for mining specialists in Dalanzadgad.     

Tsogttsetsii Soum, November 25 
Thirty people attended the consultation meeting in Tsogttsetsii and completed survey questionnaire.  The 
issues raised in responses include: 

• Soum people were interested in what kind of services (milk, milk products, meat, or vegetables etc.) 
can be provided for the Oyu Tolgoi. Communities wish to be kept informed of service requirements so 
they can develop cooperative enterprises with IMMI. 

• The Soum will celebrate 80 years anniversary next year. They have a development plan for the 
anniversary e.g. repairing and expansion of the Soum key service complexes such as kindergartens, 
sport palace, hospital etc. and are turning to the national and  international potential donors for 
donation and support.     

• Tsogttsetsii Soum authorities have previously requested assistance from IMMI to support local 
families who have lost stock during recent harsh winters.  No response has been received from the 
company to this request. Many herding families of the surrounding Oyu Tolgoi Soums including 
Tsogttsetsii have lost up to 30% of their livestock and many families have become poor last 2-3 years.   

• Respondents encourage IMMI to employ local people for the project.  
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• Requesting for assistance in construction of a monastery and rebuilding the local nature and history 
museum.  

Bayan-Ovoo Soum, November 27 
There were 51 people in attendance at Bayan-Ovoo Soum centre and all of them completed the 
questionnaire. Ms.Allison Croft, IMMI Business Project made introduction to the IMMI business projects 
and interviewed NGO representatives on sustainable business initiatives and ideas (Report is attached as 
Annex 3). The main issues raised include: 

• The Soum has lost up to 30% (of 75 000 animals) of livestock last 2 years due to harsh winter-spring 
seasons. Now the Soum has some 42 000 animals. Overall 187 herding families have lost their 
livestock.  

• Eight people from the Soum work at the Oyu Tolgoi site on work such as carpentering, gerr 
construction, exploration drilling etc. The Soum authorities submitted a request to Oyu Tolgoi Camp to 
establish a contract on supply of workers. They were told by OT camp management that approximately 
30% of the available workers at Bayan-Ovoo may be provided with employment depending on skills 
and experience. 

• The Soum has a long-term development plan which includes improvement of the road to Oyu Tolgoi 
and Gashuun Sukhait border point; provide the hospital with up-to-date equipment and service, and to 
establish the largest trading centre for the surrounding Soums.  

• The Soum will also celebrate 80 years anniversary next year. 
• Soum is richer in mineral resources (silver, gold, turquoise, and coal) comparatively with the other 

neighboring Soums.    
• Soum has potentials to cooperate with IMMI & Oyu Tolgoi and provide the services e.g. man power 

and food etc.   
• They have received very little information about IMMI and Oyu Tolgoi exploration to date, as this is 

the first such meeting in the Soum   
• The Soum authorities request the involvement of available workers from the four Soums surrounding 

Oyu Tolgoi to participate in training and skills development for the project requirements. 
• It was recommended that future consultation meetings may attract more interest if it coincides with a 

local sporting or art event when local herders travel to the Soum centre.  

Oyu Tolgoi Camp, November 28 
Thirty six local herders surrounding the Oyu Tolgoi project area attended the meeting at Oyu Tolgoi on 28 
November 2003.  Presentations on the Oyu Tolgoi Project were made by D.Bat-Erdene, IMMI Project 
Manager and a presentation on project EIA by Dr.D.Dorjsuren, Ecotrade Company. Ms.Allison Croft, IMMI 
Business Project, presented an introduction to the IMMI business project and interviewed some people on 
sustainable business initiatives and ideas (Annex 3).  
Participant responses to surveys provided during the session include: 

• All herders support the mineral exploration and development project at Oyu Tolgoi  
• Those who have to move from the project site, requested to be compensated 
• Herders were interested in project recruitment procedures and criteria at Oyu Tolgoi or for contracting 

companies. The availability of skills training for local families was a significant interest to Oyu Tolgoi 
herders.      

• Those herders who may be relocated request more information on the process that will be initiated by 
IMMI. Herders advised that land allocation for settling or possession should be granted and arranged 
by the Soum Governor.  

• Herders and livestock are being disturbed by dust and noise associated with roads within the project 
area. 

• The herders demanded that protection be provided for all excavations and drill holes to prevent injury 
to livestock.  

• It was requested that IMMI examine the possibility of local trading for services and supplies to the 
Oyu Tolgoi Camp. 

Khanboghd Soum, November 28 
There were approximately 200 people who attended the Khanbogd Soum meeting and 43 responses to the 
questionnaire were received. Khanbogd Soum has been consulted previously and the community has regular 



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 41 

 

interaction with the project due to social and cultural events, and the employment of Khanbogd residents at 
Oyu Tolgoi.  The major issues discussed in the meeting and through the survey response include: 

• Residents recommended that the recruitment procedure and criteria used for selection of local people at 
Oyu Tolgoi should be open in order to avoid the current misunderstanding and complaints regarding 
the process. Every Soum community has an Employment Officer who should assist in the local 
employment process.  Therefore, it is recommended that IMMI cooperate with community 
administrations on the employment issues and communicate the employment requirements and 
procedures more clearly.    

• There is general  support for the project in Khanbogd  and a significant expectation for more 
employment opportunities for the Soum people, and the involvement of local youth in training projects   

• Residents want to see the project development result in improved infrastructure for the Soum, 
including reliable power supply and upgraded kindergarten. 

• Concern was raised regarding the impacts of the exploration on soil and vegetation surrounding the 
project area from road use and the increasing number of roads. 

•  Mr.N.Baatarchuluun, Javkhlant Bag Governor complained that he has never been able to see the Bag 
people who work at Oyu Tolgoi and even to see and talk to Oyu Tolgoi Chief Manager. The Oyu 
Tolgoi Camp seniors are kindly recommended to be closer to the local administrators to gain their 
assistance in solution and management of any problems and conflict with local herders. Several people 
requested to improve the relations of the Oyu Tolgoi Camp Manager to the local people.   

• Those whose family member works for the Oyu Tolgoi are very satisfied and feel the benefit from the 
IMMI activity at Oyu Tolgoi. 

• Employment opportunities for poorer families should be provided to alleviate immediate social needs. 
• People have obtained sufficient information about IMMI and Oyu Tolgoi activities from the meeting-

discussions and Soum authorities. The Soum authorities have to support IMMI and assist in factual 
information dissemination to the public, since IMMI has supported and donated much to the Soum.   

• Concerns were raised about the need to protect the drill sumps and pits from wandering livestock. 
• The community generally supports the development of small and medium enterprises to service and 

support the project. 

Manlai Soum, November 29  
The meeting in Manlai Soum attracted 30 people who completed 26 questionnaires.  The major issues raised 
include: 

• Exploration and project development is generally supported by the local community. 
• Residents are concerned about surface water resources particularly drinking water resources at the 

project site 
• IMMI are requested to consider an employment opportunity for the Soum people including disabled 

people and the unemployed.       
• People obtain very general information about the project from TV, radio, and travelers.  
• People worry that the roads will negatively impact on the migration of the wild animals and 

pastureland and winter camps 
• People want to have reliable power source for the Soum 
• Those whose family member was employed at the Manlai exploration camp are concerned about 

IMMI’s compliance with Mongolian labour laws as many local people were dismissed when 
employment fell from 50 top approximately 8 people.  It was suggested that IMMI communicate the 
employment requirements and procedures more clearly as many people do not understand reasons for 
dismissal.  An employment officer who works with local communities is recommended to resolve 
these issues.  



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 42 

 

Annexes for first consultation: 

• Annex 1: Minutes of consultation meeting 
• Annex 2: General information regarding survey participants 
• Annex 3: Results of Survey Questions from Oyu Tolgoi and Hanbogd 
• Annex 4. Survey Results from the Dalanzadad Meeting 
• Annex 5. Results of survey questions from the Ulaanbaatar meeting 

 
Annexes for first consultation 

Annex 1. Minutes of consultation meeting 

Meeting of 21 March 2003 with the community who live in or near the Oyu Tolgoi exploration lease at 
Present, Community: 
1. Okhinduu Batiin 
2. Shoovdor Galsankhuugiin 
3. Dolgor Nasangiin 
4. Khandsuren Tserendorjiin 
5. Chuluunbaatar Dashiin 
6. Luvsandagva Dolgoriin 
7. Namsrai Dolgorsurengiin 
8. Sosorbaram Lochingiin 
9. Urgamaltsetseg Khaidaviin 
10. Battushig Jijigiin 
11. Oyuntulga Boloojiin 
12. Battogtokh Uuliin 
13. Tsenddoo Dolgoriin 
14. Luvsandagva Dolgoriin 
15. Tsagaan Tserenkhuugiin 
16. Tsevelmaa Dodoogiin 
17. Sumy a Dolgor surengiin 
18. Erdenejargal Batiin 
19. Dulamsuren Vaanchigiin 
20. Munkhbayar Tsedengombiin 
Present, IMMI Representatives: 
1. Bat-Erdene (EVIMI) 
2. Ragzedmaa (IMMI) 
3. Sukhbaatar (IMMI) 
4. Dorjsuren (Eco Trade) 
5. John Miragliotta (Sustainability) 
Issues raised during consultations. 
Questions and answers: 

Q. Waste waters from camp ablutions are polluting the Umdai river and springs. The livestock drink at 
these rivers and we are using meat and milk from these animals. The company is urged to stop any 
further discharges to the river. 
A. The discharge of waste water from the camps or any operations in a manner that threatens water 
quality will be ceased. All IMMI camps and drilling camps will be advised to construct septic tanks for 
all waste water. IMMI have been monitoring water quality of wells and springs to ensure no pollution 
has occurred. However, it is recognized that the surface discharge of waste water from camps must 
stop. 
Q. On 16 November 2002, approximately 60 people arrived at Oyu Tolgoi in response to 
advertisements for employees. However, none of these people were employed and had nowhere to stay. 
They stayed in local herder's camps which depleted winter food supplies. The company is asked to 
ensure correct information is provided regarding employment and not to turn people away without 
accommodation or food. 
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A- It is not clear who released the information regarding employment, but some misunderstanding 
occurred. Ivanhoe Mines are commencing formal community consultations to address the problems 
caused by misinformation, and we hope this situation will not arise again. 
Q. There are too many roads in the exploration area which is degrading pasture due to the dust. Water 
supplies in the wells in the area are also degrading as a result of the exploration. 
A. It is inevitable that roads will be constructed when a new drill site is located and developed. 
However, efforts are being made to reduce the number of tracks and prevent making unnecessary 
tracks. Water binding and other methods are being used to try and minimize the dust on the roads. 
Further work will be done to upgrade roads in the licence area once a project is developed. 
Q. Many important people, including the President and parliamentarians, come to OT to visit the mine 
and talk to the company. But they are never interested in what the local community think and never ask 
our opinion. 
A-Your concerns will be passed on and it is accepted that communication with the local community 
around Oyu Tolgoi could be improved. The current consultation program aims to address this issue. 
Q. Please provide more employment opportunities for our children. 
A- Employees will be selected on skill and experience and a wide variety of work may be available 
during project construction and operation. Ivanhoe will be working with the 
Soum and Aimag authorities to provide language and skills training prior to project development. 
Q- What distance from the mining operation can local herdsmen live? 
A. The operating mine will have particular safety issues that will prevent people living close to 
operations. At this stage it is proposed to fence the area where it will be unsafe to live or travel. The 
area to be fenced off has not been determined yet as the current engineering studies will develop the 
area required for facilities etc. We expect to be able to provide more details in further public meetings 
in autumn of 2003. 
Q- Where will the miner's camp be located? 
A- The exact location of the miner's camp will be determined during the engineering studies. However, 
it is envisaged that a mine workers village will be located inside the mining lease and in close proximity 
to the workplace. The village will provide accommodation, meals and facilities for the workforce only. 
Workers will live at the work village and work on a rotational basis. They will travel home during break 
periods. Families will not be located at the mine workers village. 
Q- This area is very dusty during the spring when we experience strong winds. The mining operation 
may make the dust worse than it is already. How will the mine control the dust? 
A- The current engineering and environmental studies will be examining closely how dust can be 
managed at the site. We do expect to be able to minimize dust emissions from the mine through design, 
treatment and planning. Further details of how to achieve this will be provided at the end of the current 
investigations. We will be monitoring natural dust levels over the spring period to determine the 
existing background levels. 
Q- Will the mine be using explosives? How will the blasting affect local people? 
A- It is likely that explosives will be used during mining operations. The area required for exclusion of 
residents will be partly dependent on blasting requirements. Modern use of explosives in mining has 
reduced impacts on people and the environment. 
Q- Will you build the plant after the engineering study? 
A- The schedule for construction will be determined during the feasibility study. A significant 
investment is required to develop such a large project and details of timing will be communicated when 
available. 
Q- Ivanhoe had pumped water from springs along the river and dried them out. The springs are 
important fro us and out livestock. 
A- No water should be taken from the natural springs, river bed or shallow wells during the current 
exploration program. We will ensure that this does not occur again. However, some springs may be 
effected during mining development due to river diversions of excavations. Further details will be 
provided when available and will include management options to maintain water supplies. 
Q- Can we use groundwater bores drilled during the hydro geological study? 
A- This request will be discussed with the water exploration team and where suitable, bore holes could 
be made available for use by local herders. However, it is unlikely pumps will be made available. 
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Q- What is the main direction of wind at Oyu Tolgoi? 
A- From North West. 
Q. I heard that workers at Erdenet mine have pulmonary disease. How do you plan to protect people? 
A. The Oyu Tolgoi mine proposes to use modern mining and occupational health and safety procedures. 
The mine will monitor and manage dust and the health of our workers. The Erdenet mine is not a good 
example of modern practices and we will establish appropriate criteria to protect health in accordance 
with international standards. 
Q. Many wild and domestic animals inhabit the area around Oyu Tolgoi. Will these animals migrate 
from the area once mining starts due to things like blasting? 
A. Wild animals migrate through the area depending on water supplies and grazing pasture. It is 
difficult to determine how the migrations will be effected by the mining operation at this stage. 
However, the experience from exploration suggests that the animals will not venture near the operation 
due to noise and lights. But they will continue to inhabit the surrounding areas. It is proposed to exclude 
domestic stock from the Project Area through fencing. 
Q. Can you tell me how the mineral resources at Oyu Tolgoi deposit compare to those at the Erdenet 
mine? 
A. The exploration at Oyu Tolgoi indicates an estimated inferred resource of approximately 9 million 
ounces of gold and 22 billion pounds of copper. The proposal is to process ore at a rate of up to 100 000 
tonnes per day. The Erdenet mine is currently operating at about 75 000 to 80 000 tonnes per day. 
 
Minutes of consultation meeting 

Meeting of 22 March 2003 with the Khandbogd community at the Khandbogd Soum Cultural Center. 
Approximately 200 townspeople attended the meeting that was chaired by the Governor of Khandbogd. 
The meeting was attended by Bat-Erdene (IMMI), Regzedmaa (IMMI), Sukhbaatar (IMMI), Dorjsuren 
(Eco Trade) and John Miragliotta (Sustainability). 
The meeting was opened at approximately 11.30 am with a short introduction by John Miragliotta 
followed by a presentation of the Oyu Tolgoi project by Bat-Erdene. Dorjsuren then provided a brief 
summary of the environmental issues, approval process and monitoring being carried out at the Project 
Area. 
Attendees were asked to complete a questionnaire regarding their attitudes and concerns with the 
project. Open questions were also invited from the meeting and are summarized below with the answers 
provided. 
Questions raised during consultation and summary response by IMMI representatives. 
Questions and Answers: 

Q. The security guards employed at Oyu Tolgoi had trounced on, searched and detained local people 
from Hanbogd who were visiting relatives employed at Oyu Tolgoi. The guards used excessive force 
and the visitors had done nothing wrong. 
A. (Sukhbaatar - IMMI Camp Manager) Advised people that they should seek permission before 
visiting the camp and this could be done through a letter to the camp manager. 
Q. How do people get employed at Oyu Tolgoi? 
A. Approximately 500 people are currently employed at the exploration site. People are employed 
based on skills and experience. The planning for the project has identified the need to improve English 
and other skills of people who live in the region. IMMI are currently investigating the opportunities to 
support such education programs in preparation for project development. 
Q. What water resources will be used for the project? 
A. Water resources are continuing to be investigated at a number of locations in the area. It is proposed 
to access deep aquifer groundwater in a way that will minimize impacts on shallow water used for local 
wells. 
Q. How long will the miners work at the site before being able to see their family? 
A. At present the exploration workers are on site for 30 days before having a 7 to 10 dat break when 
they return home to their family. The work rotations have not been confirmed for project development 
or operation at this time. This method of working is common in other mining countries where people 
are employed a long way from their homes. This method is also preferred by IMMI as the construction 
of a township is not feasible for a mine with a finite life. 
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Q. Will you use toxic chemicals in the project? How will you manage their impacts? 
A- The mining process proposed uses accepted crushing and grinding of ore, gravity separation of gold 
and flotation of copper concentrate. No toxic chemicals are proposed to be used in the processing of 
ore. Cyanide is often used in other large gold mines, but is not planned to be used at Oyu Tolgoi. The 
heap leaching of copper ore may be used and this involves the leaching of copper with dilute sulphuric 
acid. However, the acid can be managed through using impermeable liners to protect groundwater and 
soil. 
Q. How will the project impact on the elm trees? 
A. The environmental investigations currently being carried out will determine impats on the 
vegetation. We will research methods that have been successful in growing elm trees in similar 
environments in China. 
Q. If you plan to use deep aquifer water, how will this influence the water level of wells? 
A. Investigations to date have indicated that the deep aquifer is not connected to shallow groundwater 
and that deep water can be extracted without reducing the water level of wells. However, we will 
continue to monitor shallow wells and if the project impacts on these wells, then alternative resources 
for stock will need to be provided. 
Q. What will happen to waste water from the project? 
A. The processing technology proposed will use considerable volumes of water but will also require the 
recycling of this resource as the water is very valuable. The water will be discharged with mine tailings 
to a contained tailings dam. Most of the water will be recovered from the tailings dam and much will be 
lost to evaporation. No waste water will be released to the environment. 
Q. What area of land will be required to be fenced at Oyu Tolgoi? 
A. It is proposed to fence off the area required to maintain safe mining operations. Until the engineering 
studies are completed, it will be difficult to determine the area required. Q. Do you plan to construct a 
railway? Can this be built to provide services to and from Tavan Tolgoi? 
A. The proposed transport routes and the method of transport are still preliminary. The use of the 
transport infrastructure by others is yet to be determined. Further information should be available for 
meetings with the community in autumn. 
Q. How far will people need to live away from Oyu Tolgoi? 
A. The exclusion zone for residents will be determined on the basis of a safe operating area for the 
mine. This will be confirmed through the current studies and further information will be presented 
following these studies. 
Q- You plan to mine in a relatively concentrated area of people and livestock. How will you deal with 
the needs of local people? How will you restore the pasture that will be lost from mining? 
A. Ivanhoe has already commenced discussions with the local people who live around Oyu Tolgoi. It is 
expected that only several families will be affected and negotiations will be made with these families 
once the final mine area is determined. 
Native grasses and perennial vegetation will be restored to the mined areas, either through seeding or 
direct planting. Research into revegetation techniques is continuing. 
Q. The water drilling program is looking at taking water from the upper reaches of the Umdai River. 
How will you manage impacts on the Elm trees? 
A. During the water drilling program, the shallow groundwater level will be monitored. It is not 
expected that significant draw down will occur. However, environmental impact assessment will be 
used to clarify the impacts and initiate measures to mitigate or manage those impacts. 
Q. Have you started EIA? 
A. The EIA process has just commenced. 
Q. We have limited power available in Khanbogd. Will it be possible to access power from Oyu Tolgoi 
for the town? 
A. At this time it is too early to say as the position of the power plant and transmission lines is still 
being determined. 
 
Minutes of consultation meeting 

Meeting of 25 March 2003 in the Aimag capital Dalanzagdad with community representatives. 
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Approximately 50 community leaders attended the meeting that was chaired by the Governor of 
Dalanzagdad. The meeting was attended by Bat-Erdene (IMMI), Regzedmaa (IMMI), Sukhbaatar 
(IMMI), Dorjsuren (Eco Trade) and John Miragliotta (Sustainability). 
The meeting was opened at 1530 with a short introduction by John Miragliotta followed by a 
presentation of the Oyu Tolgoi project by Bat-Erdene. Dorjsuren then provided a brief summary of the 
environmental issues, approval process and monitoring being carried out at the Project Area. 
Attendees were asked to complete a questionnaire regarding their attitudes and concerns with the 
project. Open questions were also invited from the meeting and are summarized below with the answers 
provided. 
Questions and answers: 
Q- How big is the resource of copper and gold deposits at Oyu Tolgoi? 
A- Full exploration of the ore body is not yet complete. But initial results have indicated an ore body in 
excess of 2 million tonnes. 
Q. What function has other companies like Monrud and Gobi drilling companies? 
A- Ivanhoe Mines are managing the exploration project and contract the drilling and other tasks to other 
companies. 
Q. How will the project development at OT improve the education, health and welfare of the local 
community? 
A. Oyu Tolgoi is a large project that can deliver significant revenue to the state through taxes and 
royalties. The income generated through employment of nationals will also contribute significantly to 
the local economy. Ivanhoe Mines has already demonstrated its commitment to cooperation with local 
communities through numerous contributions to health, education and social infrastructure in the 
region. 
Q- What product will be produced at Oyu Tolgoi? 
A- The flotation plant will produce 3-5% copper concentrate that will most likely be sold through 
export to China. If heap leaching of copper ore is used, this will produce cathode copper plate for 
export. 
Q. Will the project export all the resource during the 30 year mine life? 
A. At present the exploration is continuing. It is unsure exactly what the final mine life will be and 
more detail can be provided at the end of the engineering studies. 
Q. How much money will be provided to the State budget from the Oyu Tolgoi Project? 
A. The current studies are being commenced to answer such questions. We do not have enough detail at 
this stage. It is proposed to have secondary consultations once this information is available. The 
economic benefits to the State will be summarized within the EIA documentation. 
Q. There are several winter places and dug wells existing near Oyu Tolgoi. How will the project impact 
on them? 
A. The project may impact some winter camps and wells. The extent of impact will be identified during 
the current engineering studies. Ivanhoe recognize the obligations to negotiate and compensate as 
necessary any loss of livelihood to local people. 
Q. What is the size of OT exploration field? 
A. In present time, 3 km x 4 km square. 
Q. Does Ivanhoe Mines have a website with information regarding the project? 
A. Information regarding Ivanhoe's operations in Mongolia and other parts of the world can be found on 
ivanhoemines.com. 
Q. I believe this project can bring big changes to people of the Gobi. It may be possible for service 
industries to provide food and vegetables from intensive farm production. Is it possible for cooperation 
between local initiatives and the mine on developing local produce? 
A. Ivanhoe sees many advantages in cooperating with local communities and service industries. The 
current exploration project has contributed towards horticulture production in Hanbogd Soum and will 
be able to benefit from fresh produce as a result of this cooperation. 
Q. I believe that the project will take many resources from Gobi peoples and our future generations. 
But, I can't see many advantages for our people. What specific infrastructure and benefits will the 
project deliver? 
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A. The project will be a very significant investment in the region and its people. The economic benefits 
will come from taxes, royalties and the employment of nationals. Construction of infrastructure is 
necessary as little infrastructure exists in the region. The specific economic benefits and infrastructure 
arrangements will be communicated as the development planning progresses. It would be inappropriate 
and perhaps misleading to provide further specific information on economic benefits at this stage as 
many issues are yet to be resolved. However, Ivanhoe is committed to consultation with the community 
and will continue to provide information as it becomes available. 
Q. Mine camps are just for employees. What about their families? 
A. The use of employee accommodation and rotational workforce is used in many situations around the 
world where projects exist in remote areas. It is proposed that workers will live in mine accommodation 
while on site and travel back to their homes and families for break periods. The specific rotation rosters 
have not yet been developed. However, family commitments and responsibilities will be considered 
when developing the work/break regime. 
The development of a mine town is not proposed at the project due to the isolation of the site, and the 
social issues that exist when the mine resource is depleted. Ivanhoe prefer to use existing social 
infrastructure for provision of services rather than construct new ones. This approach is more 
sustainable in the long term. 
Q. What relationships are proposed between OT and Dalanzagdad? 
A. Ivanhoe are currently having discussions with the government and authorities in Dalanzagdad 
regarding provision of educational facilities; In particular the plans by the government to develop a 
mine technical college. Dalanzagdad is considered an important centre for the provision of services and 
potential employees for the project and will therefore play an important role in the future of the project. 
Cooperation between Ivanhoe and the Aimag authorities will continue in regard to social infrastructure, 
services and regional government requirements. 
 
Minutes of consultation meeting 

Meeting of 4 April 2003 in Ulaanbaatar with members of the Umnogobi Aimag Homeland Committee. 
Approximately 40 members of the Umnogobi Homeland Committee attended a community consultation 
meeting held at the Mongolian Technical University, Ulaanbaatar. The Homeland Committee 
represents city residents who have family or economic interests in Umnogobi Aimag and most were 
originally from the region before moving to Ulaanbaatar. The meeting was opened by Gungadorj from 
the homeland committee and was attended by Bat-Erdene (IMMI), Regzedmaa (EVIMI), Dorjsuren 
(Eco Trade) and John Miragliotta (Sustainability). 
The meeting was opened at 1630 with a short introduction by John Miragliotta followed by a 
presentation of the Oyu Tolgoi project by Bat-Erdene. Dorjsuren then provided a brief summary of the 
environmental issues, approval process and monitoring being carried out at the Project Area. 
Attendees were asked to complete a questionnaire regarding their attitudes and concerns with the 
project. Open questions were also invited from the meeting and are summarized below with the answers 
provided. 
The open discussion is summarized below in question and answer form. 
Questions and Answers: 
Q. What is the process for heap leaching and what do you leach the copper ore with? 
A. Heap leaching is currently being considered for the project and some test work is being carried out to 
determine viability. Copper ore is leached by passing dilute sulphuric acid through crushed ore and 
collecting the leachate. The leachate contains dissolved copper sulphate solution which is processed 
into copper plate using a solvent extraction and electro-winning technology. However, the majority of 
ore is most likely to be treated using crushing, grinding and flotation technology that will produce 
copper concentrate for export to Chinese copper smelters. 
Q. Are you exploring other deposits near Oyu Tolgoi? I think it would be good for other areas to supply 
ore to the processing facilities. 
A. Ivanhoe Mines have many other exploration programs in Umnogobi Aimag and throughout 
Mongolia. It may be possible to treat ore from other mineral fields at Oyu Tolgoi and exploration will 
continue during and after the Oyu Tolgoi development. 
Q. Why not build mine town at Oyu Tolgoi? 
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A. Ivanhoe Mines propose to provide a mine camp for mine workers only. Workers will work on site on 
a roster basis having a break after a scheduled period of work. They will return home to their families 
during the break period. This system is commonly used around the world for mining projects in remote 
locations. Ivanhoe have preferred not to build a town as it is preferred to support existing social 
infrastructure in the Soum and Aimag centres. Mine operations are for a limited period and many social 
problems may occur once the mining resource is depleted. 
Q. How will you provide the water supply? 
A. A water exploration program is continuing at Oyu Tolgoi. It is proposed to access deep aquifer 
groundwater, much deeper than the shallow groundwater that supplies herder wells. Further information 
will be provided regarding the water supply once the current investigation is completed. Water may 
have to be pumped considerable distances to Oyu Tolgoi. 
Q. Are there other minerals that can be mined and processed at Oyu Tolgoi? 
A. At this stage, it is proposed to process copper concentrate and extract gold through a gravity 
separation process. The deposit has some other minerals that are not viable to extract at this stage. 
Q. I work as director of Tourist Company. How can I cooperate with your company to provide facilities 
in the region? 
A. Ivanhoe Mines recognise that other industries, including tourism, will be operating in the area. 
During the project development phase, it is planned to incorporate information regarding other 
industries to formulate a social impact assessment. You may wish to maintain communications through 
this consultation program. It is likely that other industries will be developed in the area due to the 
economic development of the Aimag. Tourism facilities in the area may be improved as a result of this 
economic development. 
Q- What employment criteria will Ivanhoe use for the project? I am an experienced mine worker and 
would be interested in working at the mine. 
A. The project planning phase of the project will be identifying the skills required for project 
employees. It is likely that some minimum skills and experience will be required for workers and that 
Ivanhoe may assist the existing educational facilities to provide these skills to the potential workforce. 
For example; a mine plant operator may be required to have basic English skills as the equipment 
manuals may all be written in English. 
Ivanhoe will apply its employment policies and procedures and will advertise in the local 
media when vacancies arise. 
Q. Will Ivanhoe be constructing a railroad from Tavan Tolgoi to Oyu Tolgoi? 
A. The energy requirements and potential energy source for the project will be developed in the 
engineering and pre feasibility studies currently being undertaken. A railroad or road from Tavan 
Tolgoi may be required depending on the outcome of these studies. 
Q. Is there any plan to link Oyu Tolgoi with Kharmagtai and Shuteen? 
A. If other current exploration fields are viable, it is possible that they may supply ore to Oyu Tolgoi. 
Q. What are resources and expected mine life at Oyu Tolgoi? 
A. The exploration at Oyu Tolgoi indicates an estimated inferred resource of approximately 9 million 
ounces of gold and 22 billion pounds of copper. The expected rate of ore processing is 100 000 tonnes 
per day over a 20 to 30 year mine life. 
Q. Are there any losses of value of the resource when exporting to China? 
A. China is already a large copper producer and imports concentrate from other countries. China is also 
very close to the Oyu Tolgoi deposit. The transport costs are expected to be very low due to the 
proximity so it is expected that China will provide the most viable option as the market for concentrate. 
Q. How will Ivanhoe obtain the water requirements for the mine? 
A. Water resources are continuing to be investigated at a number of locations in the area. It is proposed 
to access deep aquifer groundwater in a way that will minimize impacts on shallow water used for local 
wells. 
Q- How will you mitigate the impacts of waste water polluted by toxic chemicals? 
A- The mining process proposed uses accepted crushing and grinding of ore, gravity separation of gold 
and flotation of copper concentrate. No toxic chemicals are proposed to be used in the processing of 
ore. Cyanide is often used in other large gold mines, but is not planned to be used at Oyu Tolgoi. The 
heap leaching of copper ore may be used and this involves the leaching of copper with dilute sulphuric 
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acid. However, the acid can be managed through using impermeable liners to protect groundwater and 
soil. The mine does not plan to discharge any waste water to the environment. 
Q. Gobian soils are very vulnerable. How do you plan to restore disturbed soils from roads and mining? 
A. The mine will use accepted restoration techniques to conserve soil and revegetate and stabilise 
disturbed land. Roads will be constructed to a high standard to reduce dust levels and improve safety. 
Q- Will geological and engineering students be able to get work experience at the mine? 
A- Few students had worked at the exploration site last year to gain experience under arrangements 
with various institutions. This may be continued during project development but details are not 
currently available as to how this is operated. Ivanhoe are currently examining educational requirement 
and will be having discussions with a number of institutions and government authorities regarding 
training and experience. 
 
Annex 2. General information regarding survey participants 

 
SEX 
 OT % Khanbogd % DZ % UB % 
Male 10 50.0 25 37.9 23 42.6 33 84.6 
Female 10 50.0 41 62.1 31 57.4 6 15.4 
 20 100.0 66 100.0 54 100.0 39 100 
 
EDUCATION 
 OT % Khanbogd % DZ % UB % 
Primary 8 40.0 3 4.5 0 0.0 0 0 
Lower secondary 4 20.0 13 19.7 1 1.9 2 5.1 
Secondary 3 15.0 17 25.8 2 3.7 2 5.1 
Secondary(1st level) 4 20.0 8 12.1 0 0.0 1 2.6 
Technical 0 0.0 5 7.6 2 3.7 3 7.7 
Tertiary 0 0.0 14 21.2 47 87.0 30 76.9 
No response 1 5.0 6 9.1 2 3.7 1 2.6 
 20 100.0 66 100.0 54 100.0 39 100.0 
 
AGE 
 OT % Khanbogd % DZ % UB % 
20-30 3 15.0 14 21.2 14 25.9 2 5.1 
31-40 4 20.0 16 24.2 14 25.9 9 23.1 
41-60 4 20.0 28 42.4 19 35.2 18 46.2 
Over 61 8 40.0 4 6.1 2 3.7 10 25.6 
No response 1 5.0 4 6.1 5 9.3 0 0 
 20 100.0 66 100.0 54 100.0 39 100.0 
 
PROFESSION 
 OT % Khanbogd % DZ % UB % 
Herdsman 5 25.0 5 7.6 0 0.0 0 0 
Worker 4 20.0 18 27.3 4 7.4 4 10.3 
Engineer 0 0.0 0 0.0 12 22.2 17 43.6 
Accountant/eco. 0 0.0 8 12.1 17 31.5 5 12.8 
Doctor 2 10.0 3 4.5 3 5.6 4 10.3 
Teacher 0 0.0 8 12.1 6 11.1 2 5.1 
Lawyer 0 0.0 0 0.0 0 0.0 1 2.6 
Agricultural specialist 0 0.0 4 6.1 4 7.4 2 5.1 
No profession 8 40.0 7 10.6 3 5.6 0 0 
Politician       2 5.1 
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no respond 1 5.0 13 19.7 5 9.2 2 5.1 
 20  66 100.0 54 100.0 39 100.0 
 
OYU TOLGOI (OT) 
DALANZADGAD (DZ) 
ULAANBAATAR (UB) 
 
Annex 3. Results of survey questions from Oyu Tolgoi and Hanbogd 

 
Table 3.1. 
Questions: What information have you 
received regarding the OT project? 

OT % Khanbogd % 

No information to date 12 60.0 28 42.4 
Limited information 5 25.0 6 9.1 
Received satisfactory information 3 15.0 27 40.9 
No response 0 0.0 5 7.6 
 20 100.0 66 100.0 
 
Table 3.2.  
Questions: Does someone from your family 
work at OT deposit? 

OT % Khanbogd % 

Yes 6 30.0 12 18.20 
No 13 65.0 53 80.30 
No response 1 5.0 1 1.50 
 20 100.0 66 100.00 
 
Table 3.3.  
Questions: How does the activity of 
Ivanhoe Mongolia influence your life? 

OT % Khanbogd % 

Positive 10 50.0 27 40.9 
Negative 1 5.0 0 0.0 
No influence 4 20.0 37 56.1 
No response 5 25.0 2 3.0 
 20 100.0 66 100.0 
 
Table 3.4. 
Questions: Do you consider that during 
development of the project there will be any 
affect on your winter or summer camps, 
pastures or wells? 

OT % Khanbogd % 

Significant impact 11 55.0 16 24.2 
Moderate impact 5 25.0 15 22.7 
negligable impact 4 20.0 26 39.5 
no response 0 0.0 9 13.6 
 20 100.0 66 100.0 
 
Table 3.5.  
Questions: Do you have concerns regarding 
the impacts from current exploration 
activity? 

OT % Khanbogd % 

Significant concerns 2 10.0 6 9.1 
Moderate concern 13 65.0 21 31.8 
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Negligible concern 5 25.0 33 50.0 
no respond 0 0.0 6 9.1 
 20 100.0 66 100.0 
 
Table 3.6.  
Questions: How many kilometers from the 
project do you live? 

OT % Khanbogd % 

1-10 km 9 45.0 2 3.0 
11 -30 km 6 30.0 3 4.6 
31 -50 km 5 25.0 52 78.8 
over 50 km 0 0.0 7 10.6 
no respond 0 0.0 2 3.0 
 20 100.0 66 100.0 
 
Table 3.7.  
Questions: Do you currently have the 
ability to move away from the project area? 

OT % Khanbogd % 

Yes 3 15.0 16 24.2 
No 16 80.0 31 47.0 
No response 1 5.0 19 28.8 
 20 100.0 66 100.0 
 
Table 3.8.  
Questions: What do you consider to be the 
main environmental and social issues for 
project development? 

OT % Khanbogd % 

Protect water and pasture 14 70.0 39 59.1 
Local residents 1 5.0 10 15.2 
Opportunities to sell meat, milk, wool, 
cashmere 

1 5.0 0 0.0 

Opportunities to grow vegetable crops 1 5.0 0 0.0 
Education and health care 2 10.0 0 0.0 
No response 1 5.0 17 25.7 
 20 100.0 66 100.0 
 
Table 3.9 
Question: What questions do you have for 
project management? 

OT % Khanbogd % 

Employment opportunities 13 65.0 33 50.0 
Development of new wells 1 5.0 0 0.0 
Purcahsing of meat, milk, wool 1 5.0 0 0.0 
Support for vegetable crops 1 5.0 0 0.0 
Continued consultations 1 5.0 0 0.0 
Develop training for locals 1 5.0 5 7.6 
More attention on relationship with locals 1 5.0 5 7.6 
Infrastructure development 0 0.0 5 7.6 
no response 1 5.0 18 27.2 
 20 100.0 66 100.0 
 
Table 3.10.  
Questions: Do you support the project OT % Khanbogd % 
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development? 
Yes 20 100.0 63 95.4 
No 0 0.0 3 4.6 
 20 100.0 66 100.0 
 
Table 3.11.  
Questions: Do you want further 
information regarding mine development? 

OT % Khanbogd % 

Yes 20 100.0 59 89.4 
No 0 0.0 7 10.6 
 20 100.0 66 100.0 
 
Table 3.12 
Comments OT % Khanbogd % 
Provide more employment opportunities to 
locals 

1 5 10 15.2 

Preserve natural landscape 3 15 1 1.5 
Reduce water requirements of the project 0 0 1 1.5 
Consider provision of infrastructure 0 0 1 1.5 
Establish vegetable and tree crops 0 0 1 1.5 
no response 16 80 52 78.8 
 20 100 66 100 
 
Annex 4. Survey Results from the Dalanzadad Meeting 

 
Table 4.1.  
Questions: What information have you received regarding the 
OT project? 

Responses % 

No information received 8 14.8 
Limited information 4 7.4 
Received sufficient information 42 77.8 
No response 0 0 
 54 100 
 
Table 4.2.  
Questions: Where have you obtained this information? Responses % 
Newspaper, TV, radio 32 59.26 
From local administration 17 31.48 
No response 5 9.26 
 54 100.00 
 
Table 4.3.  
Questions: What other project information do you require? Responses % 
Employment opportunities 6 11.1 
More detailed information on project economic benefits 41 75.9 
Infrastructure development 2 3.70 
No response 5 9.3 
 54 100 
 
Table 4.4.  
Questions: What concerns do you have regarding the project Responses % 
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development at Oyu Tolgoi? 
Implemention and use of modern technology 2 3.7 
Land restoration 10 18.5 
Providing employment to locals 9 16.6 
Infrastructure development 25 46.2 
No response 8 14.8 
 54 100 
 
Table 4.5.  
Questions: What information have you received regarding the 
OT project? 

Responses % 

No information received 8 14.8 
Limited information 4 7.4 
Received sufficient information 42 77.8 
No response 0 0 
 54 100 
 
Table 4.6.  
Questions: Where have you obtained this information? Responses % 
Newspaper, TV, radio 32 59.26 
From local administration 17 31.48 
No response 5 9.26 
 54 100.00 
 
Table 4.7.  
Questions: What other project information do you require? Responses % 
Employment opportunities 6 11.1 
More detailed information on project economic benefits 41 75.9 
Infrastructure development 2 3.70 
No response 5 9.3 
 54 100 
 
Table 4.8.  
Questions: What concerns do you have regarding the project 
development at Oyu Tolgoi? 

Responses % 

Implemention and use of modern technology 2 3.7 
Land restoration 10 18.5 
Providing employment to locals 9 16.6 
Infrastructure development 25 46.2 
No response 8 14.8 
 54 100 
 
Table 4.9.  
Questions: What do you consider are the main impacts from 
project development ? 

Responses % 

Environment 39 72.3 
Social 9 16.6 
Economic 3 5.55 
All 3 5.55 
 54 100 
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Table 4.10.  
Questions: Do you believe the project will improve the local 
economy? 

Responses % 

Significant improvement 40 74.1 
Moderate improvement 13 24 
Negligable improvement 0  
No response 1 1.9 
 54 100 
 
Table 4.11.  
Questions: What do you consider are the main advantages for 
development? 

Responses % 

Infrastructure development 20 37 
Improved living standard in the region 24 44.4 
Increase in employment 6 11.1 
No response 4 7.4 
 54 99.9 
 
Table 4.12.  
Questions: What do you consider to be the major 
environmental issues for project development? 

Responses % 

Impacts on water resourses and quality 8 14.8 
Soil destruction, desertification and dust 17 31.5 
Environmental protection, restoration, rehabilitation 18 33.3 
Protection of flora and fauna 8 14.8 
No response 3 5.6 
 54 100 
 
Table 4.13.  
Questions: What do you consider will be the effect of 
development on residents surrounding the project? 

Responses % 

Positive impact on lifestyle 14 25.9 
Negative impact on herding 17 31.5 
Effects can be managed if consideration given to water and 
pasture 

13 24.1 

No response 10 18.5 
 54 100 
 
Table 4.14.  
Questions: What type of further project information do you 
require? 

Responses % 

Monthly meetings 4 7.4 
Quaterly meetings 5 9.3 
Local mass media, TV, newspaper, internet 15 27.8 
Combination of consultations and media 18 33.3 
Colourful, informative presentations 6 11.1 
No response 6 11.1 
 54 100 
 
Table 4.15.  
Comments Responses % 
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Preserve natural landscape 2 3.7 
Give priority to employing local people 1 1.9 
The project won't contribute to local economy 2 3.7 
Railway is necessary 1 1.85 
Attantion required for education and health care 1 1.85 
No response 47 87 
 54 100 
 
Annex 5. Results of survey questions from the Ulaanbaatar meeting 

 
Table 5.1.  
Questions: What information have you received regarding 
the OT project? UB responses % 
No previous information received 2 5.1 
Limited information 32 82.1 
Received sufficient information 3 7.7 
No response 2 5.1 
 39 100 
 
Table 5.2.  
Questions: Where have you obtained this information? UB responses % 
Newspaper, TV, radio 18 46.20 
From locals and administration 11 28.2 
No response 10 25.60 
 39 100.00 
 
Table 5.3.  
Questions: What other information would you like to 
receive? 

UB responses % 

Employment opportunities 3 7.7 
More detailed information on the OT project (ecenomic 
data) 

17 43.6 

Geological exploration 8 20.5 
Infrastructure 0 0.00 
No response 11 28.2 
 39 100 
 
Table 5.4.  
Questions: What concerns do you have regarding the 
project development at Oyu Tolgoi? 

UB responses % 

Implemention and use of modern technology 0 0 
Commence restoration of land 8 20.5 
Providing employment to locals 2 5.1 
Infrastructure development 20 51.3 
No response 9 23.1 
 39 100 
 
Table 5.5.  
Questions: What do you consider are the main impacts 
from project development? 

UB responses % 

Environment 22 56.4 



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 56 

 

Social 6 15.4 
Economic 3 7.7 
All 8 20.5 
 39 100 
 
Table 5.6.  
Questions: How much of an impact do you believe the 
project will have on the Mongolian economy? 

UB responses % 

Significant impact 33 84.6 
Moderate Impact 3 7.7 
No Impact 0 0 
Negative Impact 1 2.6 
No response 2 5.1 
 39 100 
 
Table 5.7. 
Questions: What do you consider to be the main 
advantages of development? 

UB responses % 

Infrastructure development 11 28.2 
Improvement of living standard in the region 25 64.1 
Increased employment 3 7.7 
No response 0 0 
 39 100 
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Annexes for second consultation Report 

 

• Annex 1: Summary of Questions and Answers. 
• Annex 2: Community Survey Results  
• Annex 3: Local business survey in Bayan-Ovoo, Oyu Tolgoi and Khanboghd  
• Annex 4: Trip Plan and Schedule and contact people 

 
Annex 1. Summary of Questions and Answers 

Ulaanbaatar Homeland Committee 

Q: How would you supply the mine with enough water, if the ore will be extracted more than 

expected? How would you address the problem if ecological imbalance will occur due to over 

exploitation of the ground water? 

A: We think a way to use the deep ground water without negative impact on the ecology and efficiently. 
IMMI will conclude a contract with the Mongolian Government under the conditions to use the ground 
water without negative impact on the surface water resources and ecology as a whole. IMMI does not 
intend to construct a dam which would be destructive for the ecology. And does not intend to transfer 
the water from the rivers in northern part of the country. Because, the transfer will require a huge 
investment that increases the cost of water at Oyu Tolgoi and the mine will be economically inefficient.    
Q: Oyu Tolgoi will use twice times much water than Erdenet uses if the ore resource is doubled. 

How would you return the used water back?  

A: It is obvious that the use of underground water for the mining process would be optimal. The ground 
water aquifer of 200-300 m thick in Galbyn Gobi which was located by the Russian and Mongolian 
geologists would be used for mining activities. After long extraction it may influence on the surface 
water resource. In this case we will have to take immediate measures and arrange the water problem. 
IMMI will establish a contract on effective and proper use of the ground water with the Mongolian 
Government. There are few people and livestock, only 13 wells in the Galbyn Gobi. However, IMMI 
will be able to manage the drinking water issues. 
We will apply recycling or waste less technology for the water supply and a way to minimize the 
evaporation will also be applied as the mining activities will be run in an extremely dry climate 
conditions. This means the water will be recycled as much as possible. A big reservoir or pond with a 
dam that may cause imbalance will not be constructed there.    
Q: How would you control radiation level in the air that can move over China by the wind?  

A:  Dust storms are common in the Oyu Tolgoi area in spring. We will put monitoring on the dust at the 
site in order to determine natural dust background. It is obvious that the dust will rise from the mining 
activities. Furthermore, much water will be required for reclamation; therefore, we have to develop 
alternative dust minimizing methods. After the mining will follow restoration of the mined area. That 
will include spreading stones over dumps and restore vegetation cover there etc. IMMI may co-operate 
in dust control with the joint project on monitoring of natural dust level over Asia, implemented by 
Mongolia, China, and Japan.  
Q: How families and people will be managed and controlled at the Oyu Tolgoi when the 

development started? Because, they will cause degradation of environment there.  

A: The current plan is not to develop a large mining city at Oyu Tolgoi.    In accordance with 
international experience, a rotational workforce will be used to manage social and environmental issues, 
especially those issues which arise at the closure of the mine. IMMI follow a policy to recruit more 
people from local affected communities. However, those who can meet the recruitment criteria or 
requirements will be hired. And also skills trainings will be provided for the local personnel.    
Q:  How many livestock and people may settle at Oyu Tolgoi area?  

A:  The coexistence of livestock and people within the Oyu Tolgoi mining area will be established 
during the EIA process and informed to the local authorities.  
Q: Japan, Korea, and Russian are interested in Oyu Tolgoi (products, export 

destinations/markets, when the first production, etc). Will there be a possibility to possess them a 

shareholding?   
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A: Anyone can purchase Ivanhoe Mines shares and participate in the project.  The product is most 
likely to be sold to China due to the huge demand in China and the proximity of the project to the 
Chinese border.  However, IMMI will consider all markets.  International participation may also occur 
through tenders for construction and operational components of the project.  
Q: It is not expected that groundwater will meet all the needs of the project over the mine life. An 

NGO has been formed to investigate the development of a water pipeline from the Kherlen River 

to the Gobi. IMMI should consider this water resource carefully.  The NGO is ready to co-

operate with IMMI to supply the Oyu Tolgoi with surface water from the northern rivers.    
A: IMMI have discussed the use of surface water pipelines with these project proponents in the past.  
The issue of construction timing, cost and reliability of water supply is yet to be fully examined by 
IMMI.   
Ts.Oyunbaatar, Parliament Member-Policy on Oyu Tolgoi is being developed at the Government 
level and is still open.  Oyu Tolgoi will promote development of not only Umnogovi, but Mongolia in 
the 21st century. Tourism will be developed in the region and Mongolia will be recognized in the world. 
IMMI contributed to the protection of Gobi camels through the “Camel Polo”.  IMMI has provided 
people with employment.  The Mine School in Dalanzadgad where 60 students study as future 
personnel for the Oyu Tolgoi, will be developed in co-operation with IMMI. And the School will be 
expanded for specialists in ecology and nature protection. IMMI is working on environmental friendly 
mining activities in Mongolia.  
An environmental NGO “Eco- …” has been established in Dalanzadgad that has branches in all South 
Gobi Soums and Ulaanbaatar. The NGO will implement environmental projects with support of foreign 
donors. IMMI is potential to co-operate with.   
In terms of small business, local people should themselves initiate opportunities. Could be farming or 
private business etc.    
In terms of Gashun Suhait Border Point, the Government has already decided to improve and develop 
the Customs point.  There should not be issue to change or move the Gashuun Suhait. However, nature 
protection measures could be considered.  
In terms of the proposed amendments to the Water Law of Mongolia, IMMI should submit comments 
on the amendments to the Parliament Standing Committee on Environment and Rural development for 
support. This committee will discuss the amendments in detail. 
 

Dalanzadgad 

Q: What stage is the exploration at and what is the outcome? 

A:  Exploration is continuing at Oyu Tolgoi and a decline has commenced for further exploration of 
underground resources. At the moment, certain information and results that should be used for the 
design of development project have been obtained. We will provide you with new information and hold 
discussion to exchange opinion at each phase of the development project.  
Q: Are there local people working at Oyu Tolgoi? 

A: There are more than 500 people working at Oyu Tolgoi, 90% of them area Mongolians.   
Q: What employment opportunities are there for local people? 

A: IMMI is eager to provide employment opportunities for the local people. However, IMMI has own 
human resource strategy (employment and recruitment procedure, and recruitment criteria etc) which 
should also be followed. These procedures require advertisement and selection processes to be 
followed.   
RE: We are interested in how many and what specialists will be required at different stages of the 

project progress at Oyu Tolgoi. This information should be provided as early as possible i.e. 3-5 

year ahead.  Since the Professional School has become a Mining College, then it could be able to 

plan enrolment of new students in different specializations who would work at Oyu Tolgoi. 

 

Tsogttsetsii Soum 

Q: What arrangements are being made for herding families and their winter camps at Oyu 

Tolgoi? 

A:  Some Herders, livestock, and livestock shelters have to be moved out from the immediate mining 
development area to ensure mining security.  
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Q: Will a big city be developed? 

A: A big city like Erdenet will not be developed because of the social and economic problems that 
occur and the issues that arise at mine closure. The mine will house workers who will travel home on a 
roster basis.  Local services will be provided form existing towns and cities where required. 
Q:  How to support the workers’ families whose social issues include kindergartens, schools etc. 

during the period of 25-30 years of mine lifetime?        

A: The miners will work on a revolving basis. After working for some time, the miners travel to their 
home for a break. Therefore, there is no need to construct kindergartens and schools at the mining site. 
IMMI will not develop a big city. 
Q: In terms of business initiatives, we don’t know what kind of business and services IMMI wants 

to co-operate in with the local communities?  Soum business units are able to provide with milk, 

diary products, meat, vegetables etc.  

A: IMMI intends to support the development of local business which will play an important role in the 
local economy. Now we are conducting a preliminary survey to locate the existing successful business 
and business initiatives, and ideas. The business project will link the identified business initiatives with 
the resources and skills of potential national and International donor-NGOs.  
RE: The Tsogttsetsii Soum residents have previously obtained very little information about 

IMMI and the Oyu Tolgoi Project. This is the first such information session provided. We expect 

the mined area properly restored, the dug pits and drill holes protected and restored. The Soum 

authority requested IMMI to assist in restocking of poor herders following recent harsh seasons. 

We have not yet received a respond to this. It seems that something visible should be done in 

order to gain the support of local people.            
 

Bayan-Ovoo Soum 

Q: How will a big city be developed when the mining commences? 

A: A big township will not be developed. The mine will be operated using a rostered workforce who 
will travel home on a regular basis. Only miners and factory workers will stay at the Oyu Tolgoi during 
their work shift. Therefore, IMMI is planning to recruit as many as possible people from the local 
communities.       
Q: How much area is covered by the exploration and extraction? 

A: Both the exploration and expected extraction activities will cover  10 x 9 km area at Oyu Tolgoi site. 
Development of the mine and processing will occur within this area generally. The water exploration is 
being carried within the radius of 200 km from the Oyu Tolgoi. The Nariin Zag area with ground water 
resources discovered is located in Byan-Ovoo Soum.      
Q: Oyu Tolgoi will definitely influence the livelihood of the Gobi people. We want the local young 

people provided with a job. We would like information provided more often.  

A: New information will be provided regularly. IMMI prefers to recruit the workers from local 
communities. This issue is being discussed at the Government level and Aimag Governor’s level. 
However, IMMI will apply its own employment strategy and recruitment procedure and criteria. 
Q: We consider that infrastructure (roads and electricity) in the Gobi has to be developed thanks 

to the Oyu Tolgoi development. The development of Oyu Tolgoi deposit must facilitate 

infrastructure development in the South Gobi.  

A: The infrastructure issue is still being discussed at different levels. IMMI can not decide this issue 
independently and can not construct a railroad by its own. This issue is dependant on the other projects 
and companies who are working for the socio-economic development of the Gobi Region. The issue 
will be decided at the Government level, by a joint efforts and cooperation among them. By the way, 
decisions and opinion of the local authorities and residents will play important role. This is why we are 
holding a meeting-discussion with you.     
 

Oyu Tolgoi 

Q: Do you recruit workers at Oyu Tolgoi?  

A: So far, about 50 people have been hired at Oyu Tolgoi. They execute auxiliary works such as 
carpentering and other support works. We provide them with accommodation and food. But transport to 
and back is not covered by the Camp. We pay 10 000₮ per day. A few people from Manlai have been 
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hired here. However, IMMI exploration camp in Manlai has provided some people with a job. IMMI’s 
criteria are strict regarding alcohol. Violation of these requirement leads to dismissal. For example, 
some of the workers from Bayan-Ovoo and Khanbogd were drunk and drove from the Camp. They 
were dismissed. The “Geo Mandal” Company knows how many service people are required for them. 
Mr.Sukhbaatar is responsible for IMMI personnel. Many different work skills are expected in the 
future.   
Q: I am requesting to provide my daughter with a job at Oyu Tolgoi? It is really difficult to get a 

job for a female.  

 A: We are providing the local people with a job on a revolving base according to a waiting list. 
Q: When we come to see the relatives employed here, often have conflict with the security guards. 

The guards search and detain them, particularly, when they driving a motorbike.      

A: You should make record on the date and time then it can be accepted for settling with those who 
were on duty. In other words, a complaint should be documented. The local policemen have an extreme 
power to search and arrest anybody if you approach them.  
Q: The herding families living around Oyu Tolgoi and along the roads will have to move when 

extraction starts. How the Ivanhoe Company would provide support for them? 

A: The Company will negotiate relocation and compensation arrangements with affected herders in 
consultation with the Soum Governor and in accordance with Mongolia’s legal requirements. 
Q: How have you decided the road issue?     

A:  At the moment, IMMI has established a preferred road option towards the Gashuun Suhait Border 
Point. If it will have to be expanded further, then other road version will be talked about. This issue will 
be decided with The Government of Mongolia.  
Q: How long will you construct the roads?  

A: First, the roads should be improved by grading. Then, further upgrading as the project development 
proceeds, perhaps within 2 years. 
Q: Will you start road construction by 2004?  
A: This issue should be agreed with the Government and its decision. Road improvements will be 
requires soon as more trucks will be used for delivery of equipment from China.   
Q: Is there possibility to provide the disabled people with a job at Oyu Tolgoi? 

A: We are still investigating this issue. The workers will be selected through special criteria. Oyu 
Tolgoi can not provide all local people with a job. The issue might be considered when the 
development starts. Although IMMI intends to recruit from local people, they will have to be selected 
according to the recruitment procedure and criteria.  
Q: Can you provide a scholarship for a child who completed secondary school to study in a 

mining school?  

A: Right now can not promise something. There are mine training facilities in Dalanzadgad and 
Erdenet. We will submit the issue to the leaderships for a decision.      
Q: There is a place with the green rocks like here at Oyu Tolgoi. Do you carry out exploration 

there? 

A: IMMI is carrying out exploration in the license area which stretches as far as the state frontier. 
Q: My family is located 5 km away from here. Pasture is being covered with much dust due to the 

blasting. The livestock has been adopted here to graze. We possess the winter shelter on a 

contract.   Where would you like to move us?  Last year we requested to give us generator 

“Honda” for watering the livestock.   

A: We will talk about this to the Soum authorities and will decide.  
Q: Many roads pass by our family, giving much noise and frighten the livestock away.  

A: We will discuss the issue and will manage it.           
 

Khanboghd Soum 

Q: When will the Oyu Tolgoi mine commence production? When a product will be produced? 

It is currently expected that production would commence by 2006 or 2007.  
Q: When the road issue is decided? 

A: We will proceed with the road issue in 2004. Firstly the existing roads should be improved. It is 
enough to construct unsealed roads initially.  
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Q. When will the electricity supply issue be decided?  

A: Three options are being discussed. (1) Link to the national network (2) Import from China (3) 
Import from Russia.  
Q: How would you further access the underground deposit from the box cut?   

A:  A box cut allows access to underground ore via a decline tunnel.  This will be used for obtaining 
more information about the ore body so that development plans can be completed.  
Q: How would you transfer the water? 

A: Through a pipeline with use pump stations. The water will be used to minimize waste with as much 
recycling as possible. The water deep groundwater in the Galbyn Gobi is salty. It can be used for the 
processing technology. Water Exploration is being conducted in the Galbyn Gobi, Narin Zag and Gunii 
Hoolooi . 
Q: How would you manage the herding families, winter shelters, and livestock?    
A:  Negotiations will commence once the project area definition is completed. Negotiations will involve 
the Soum Governor and take place in accordance with Mongolian law. 
Q: How much have you invested in the activities at Oyu Tolgoi?  

A: IMMI is expending some 4-5 billion Tugrug per month. Totally, it has made investment of 80 
million dollars for this half year alone. 21 million tugrug have been allocated for only salaries at Oyu 
Tolgoi. 
Q: How about shareholding?  

A: Ivanhoe Mines is a public listed company and people can purchase shares. 
Q: When will the first product be produced? 

A: It is hoped that production will commence by 2006 or 2007 but final development and 
commissioning plans are yet to be finalized.           
 

Manlai Soum 

Q:  Does IMMI respect and follow Mongolian Laws particularly, Labour Law? Because 50 people 

were employed by the Manlai Camp and then dismissed and now only 8 or 9 people are working. 

A: If a temporary employment contract terminated and work is completed then IMMI can not continue 
to maintain employment of the worker. Exploration at Manlai is seasonal and workers employed on 
short term contract as required.  This is in accordance with Mongolian law.  IMMI are considering 
greater participation of local authorities in local employment issues to assist in communication of 
policies and employment criteria etc.   
Q: Why not to develop a big city? 

A:  IMMI consider that the local environment at Oyu Tolgoi is not suitable for the establishment of a 
big city.  For example, water is limited in availability and considerable effort is required to develop 
water resources.   The environment is very different to that at Erdenet. Mine cities also result in many 
social and economic issues, particularly if the mine should close.   
 
Annex 2. Community Survey Results  

In the survey were involved totally 232 people form 7 communities.  
1. Oyu Tolgoi – 30 
2. Khanboghd – 42 
3. Byan-Ovoo – 50 
4. Ulaanbaatar - 20 
5. Dalanzadgad – 47 
6. Tsogttsetsii – 17 
7. Manlai – 26  

    
Survey at Oyu Tolgoi, Khanboghd, and Bayan-Ovoo Soums. 

Question 1: What information have you received regarding the Oyu Tolgoi? 

In the previous survey, of the 20 people at OT  15% (3 people) answered they received satisfactory 
information and  60% (12 people) answered they did not receive information.   
At this time, of the 30 people, 33% (10 people) received satisfactory information and 3% (1 person) no 
information received.      



Oyu Tolgoi Project Mining and Processing EIA  
 

 

Prepared by ECO-TRADE LLC.,Environmental Consultants, Mongolia Client: Ivanhoe Mines Mongolia Inc(IMMI) XXK 

 
Part IV. Chapter 1. Page 62 

 

Whilst  36% of the 42 people in Khanbogd received limited information, 24% satisfactory information. 
In Bayan-Ovoo 46% of the 50 people did not receive information, 44% received limited information.     
Question 2: Does someone from your family work at Oyu Tolgoi? 

8 people from Oyu Tolgoi, 12 people from Khanboghd, 2 people from Bayan-Ovoo answered someone 
from their family worked at Oyu Tolgoi.  
Question 3: How does the activity of Ivanhoe Mongolia influence your life? 

36-43% at OT and Khanboghd answered IMMI activity influenced positively on their life. Whilst, 96% 
in Byan-Ovoo answered it did not influence on their life. Those from whose family somebody works at 
Oyu Tolgoi, are very satisfied and recognize the positive influence.    
Question 4: Do you consider that during development of the project there affect on your winter 

or summer camps, pastures or wells? 

During the previous survey,  55% (11 people) of the 20 people at Oyu Tolgoi answered significant 
influence, 25% (5 people) moderate, and 20% (4 people) negligible influence.   
At this time, 23% (7 people) of the 30 people answered significant impact, 27% (8 people) moderate, 
and 50% (15 people) negligible impact. 
All the people involved from Khanboghd and Byan-Ovoo did not concern the question as they lived far 
away from the project area.  
Question 5: Do you have concerns regarding the impacts from current exploration activity? 

At this time, 17% (5 people) of the 30 people at OT answered significant concern, 27% (8 people) 
moderate, 40% (12 people) negligible concern. 
All the people involved from Khanboghd and Byan-Ovoo did not concern the question as they lived far 
away from the project area.  
Question 6: How many kilometers from the project do you live? 

According to their answers, 9 herding families are located within 12 km from the OT. Of them, 7 are 
within 1-6 km, 2 are at 12 km. And other 2 families at 14-15km, and 5 families at 18-19 km.   
People in Khanboghd and Bayan-Ovoo did not concern this question as they live in Soum Centers at 50 
km. 
Question 7: Do you currently have the ability to move away from the project area? 

Two of the above 9 families, 2 families probably living at 12 km answered they were able to move 
away. The other 7 families who live within 1-6 km were not able to move at own. This means they are 
requesting assistance in their relocation.      
Question 8: What do you consider to be the main environmental and social issues for project 

development? 

As for this question, more concerns by the people (122 people) involved, were for environmental 
protection (ecological equilibrium) and rehabilitation of mined area at the project area. Several people 
expressed their concern on water resources use and land management in the area. A few people (1-6 
people) mentioned about environmental pollution, local economy, natural resource use, education and 
health, and small & medium enterprises.      
Question 9: What questions do you have for project management? 

60% insist the development to create more employment opportunities, 13% at OT to manage the roads 
and control dust emission,  7-10% for living standards improved, up to 12% for infrastructure 
development including rail roads and electricity.  Few people mentioned about development of small 
services and businesses, strengthening of public order and work place safety etc.   
Question 10: Do you support the project development? 

All the people involved in the survey supported the project development.    
Question 11: Do you want further information regarding mine development? 

50-80% wanted to get information further.   
Comments: Local authority and the people gave importance to the employment opportunity for the 
local people and development of infrastructure including rail roads and electricity. 
 

Survey at Ulaanbaatar, Dalanzadgad, Tsogttsetsii, Manlai Soums. 

Overall, 110 people were involved in the survey from 4 communities.   
Question 1: What information have you received regarding the Oyu Tolgoi? 
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Of the 110 people surveyed, 25-17% have not received information, 45-66% received limited 
information.  However, 23-30% of the people in Ulaanbaatar and Dalanzadgad received sufficient 
information. The students of the Technical Professional School obtain the information from their 
teachers.  
Question 2: Where have you obtained this information? 

62-74% receive the information from the media (Radio, TV, central and local newspapers). 
12-23% hear from other people.  
At OT (10-15%) they obtain information from IMMI and OT people.   
Question 3: What other project information do you require? 

More people were interested in employment opportunities and detailed information on further activities 
and mine development. Few people were interested in economic benefit, water resource use, and 
mineral resources.  
Question 4: What concerns do you have regarding the project development at Oyu Tolgoi? 

More people expressed their support for OT development and recommended to consider the issues: 
more employment opportunities for the local residents and infrastructure development in the region.  
Few people concerned about rehabilitation, use of the modern technology.    
Question 5: What do you consider are the main impacts from project development? 

Majority of the people consider the development will impact on environment and economy of the 
region.  
A few people consider the impact on social and all the issues.   
Question 6: Do you believe the project will improve the local economy? 

Nearly all people (90-95%) believe that the development would significantly support the economic 
development of the region.  
Question 7: What do you consider are the main advantages for development? 

About 40% considered the development would be an advantage for the local economy. And 20-30% 
believe that the project would develop infrastructure, improve living standards and provide employment 
opportunities.      
Question 8: What do you consider to be the major environmental issues for project development? 

Majority of the people (30-50%) consider the pasture destruction, dust leading to desertification and 
ecological imbalance, rehabilitation as main environmental issues. 
55% of the OT people consider the water resources use and drinking water quality as major 
environmental issues for them.  
Few people deal with flora and fauna of the region.    
Question 9: What do you consider will be the effect of development on residents surrounding the 

project? 

Majority of the people 20-30% considered the development would positively impact on lifestyle of the 
local residents and negatively impact on pasture and water use.  
Quite many people considered it would impact on public concentration at OT and Khanbogd even in 
other surrounding OT Soums.  
OT people concentrated on the management of the pasture and water resources.   
Question 10: What type of further project information do you require? 

Majority of the people equally want to have monthly or quarterly meeting-discussions. People in 
Ulaanbaatar and Dalanzadgad  prefer to obtain the information through the media (central and local 
radio, TV, newspapers).   
Few people want combination of meeting-discussions and the media. And they recommended IMMI to 
have own newspaper or brochure for information dissemination.   
Question 11: Comments.  The members of the community surrounding OT are very supportive of 
employment opportunities for the local residents and support & co-operation with the surrounding 
communities.  
People in Ulaanbaatar and Dalanzadgad  recommended paying more attention to the local economy, 
education, and health issues of the local communities.  
The students of the Technical professional school in Dalanzadgad requested to make study trip to the 
OT.     
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Annex 3. Local business survey in Bayan Ovoo, Oyu Tolgoi, and Khan Bogd  

by Ms.Allison C. Croft 

Following presentations to local communities by G. Sumiya and Bat-Erdene, a brief introduction to the 
Ivanhoe Community Enterprise Project was conducted.  After answering general questions, the 
audience was invited to talk with the presenters individually. The following summarizes the initial 
interest in and problems with doing business in each Soum visited. 
 

Khan Bogd 

Perceived Problems with Business 

• Lack of capital 
• Lack of skill/knowledge/information 
• Lack of support from state and other organizations 

Business Sector Interest 

• Agriculture:  Several community members are interested in building a greenhouse.  There are a 
few people who have agriculture experience in the area.  

• Forestry:  Interest in planting trees or sea buckthorn to combat desertification.  Sea buckthorn 
berries can be exported.  There is a GTZ funded project working on reintroducing this plant to 
the Gobi. 

• Pharmacy:  Accordingly to a community member, there is an old pharmacy currently without 
supplies.  Needs further research to determine the role of hospital vs. pharmacy. 

• Meat:  Is there a need for camel meat and milk at OT?  This is a difficult area to pursue due to 
hygiene standards. 

Discussion with Governor 

• There are currently 400 kindergarten-aged students and only one kindergarten for 50 children.  
The parents are forced to bribe the school administration to get their children enrolled. 

• The governor has requested assistance from the government to create an additional kindergarten 
holding 50 more children.   

• The plan is to renovate the first floor of an existing building.  However, other options such as 
an expansion of the current kindergarten and building a new kindergarten were discussed. 

• A follow-up to this discussion will be conducted on Monday, December 8, when the governor 
is in Ulaanbaatar.  A complete list of questions will be given to the governor at that time.   

• The Soums only doctor has left the hospital to start another business in the area, complaining 
her salary was too low (T60,000-70,000).   

 

Bayan-Ovoo 

Perceived Problems with Business 

• Lack of skill/knowledge/information 
• Lack of capital  
• Lack of viable market 

Business Sector Interest 

• “Elbegsan” Trading Company is most successful business in Bayan-Ovoo.  Has potential to 
service/work with OT, possible middleperson with China trade. 

• Tourism:  Bayan-Ovoo has 3 different Gobi terrains.  Thought of using this fact as a tourist 
attraction. 

• Agriculture:  There is a history of vegetable growing in Bayan-Ovoo and the community feels 
the soil is suitable for land cultivation. 

Discussions with NGOs 

Women’s NGO 
• Started Dalanzadgad branch of Women’s NGO five years ago to promote women’s interests 

and issues.  They now have 80 members. 
• They received T50,000 from the local government and were able to get T20,000 more in 

donations from local businesses.   
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• They have spent most of the money on activities such as art competitions.  Have attempted to 
make money by doing raffles.  These were unsuccessful. 

• Members have vegetable growing and felt making experience.   They are thinking of 
establishing a small sewing shop for souvenirs (felt) and uniforms. 

Trade Union 
• Currently have 100 members and focus on employment, labor and social security issues. 
• Have T500,000 budget, 10% from membership fees, the rest from contributions. 
• Trade Union has a list of current unemployed people with their skills.  Can provide this to OT 

for possible employment opportunities.   
Youth Organization 

• 54.6% of the population is between 15-25 years old.  Organization represents youth and 
promotes training for future success.  Activities include organizing sport and art competitions. 

• Local government contributed T40,000.  Other donations from the community have been made. 
Discussion with Deputy Governor  

• There is one hotel that holds 10 guests, and one restaurant (guanz) that holds 40 people.    
• 33 Bayan-Ovoo residents now study in UB universities, but none are enrolled in mining related 

studies.  Therefore, the government wants to send some students to university in the mining 
field, perhaps through a scholarship program (T300,000/year). 

• Soum has 1600 residents, 80 of these are considered poor, most pressing problem is being 
unable to send their children to university.  Again, a scholarship program was suggested. 

• Interest to renovate the sports hall where competitions for eastern soums could be organized.  
Estimate cost is T28 million.  In addition, there is an interest to renovate their cultural center in 
order to strengthen Mongolian culture and provide entertainment.  Estimate cost is T15 million. 

• The local hospital has received equipment and supplies through the World Bank’s Sustainable 
Livelihoods Program.  Needs further research to see if other Soums could benefit from same 
program. 

• Interest in eventually receiving power from Tavan Tolgoi or Oyu Tolgoi.  The deputy governor 
feels the power shortage limits the productivity and profitability of the town.   

 
Oyu Tolgoi 

• Much of the focus at the OT presentation was on employment and training for themselves or 
their children. 

• One herdsman is a blacksmith and able to make silver jewelry, cups, and locks.  He currently 
doesn’t have the capital to buy the resources needed.  Is there a potential tourist market to buy 
such items? 
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Photo 1. Local families representatives of Oyu Tolgoi Area.  
 

 
 
Photo 2. During the EIA process had organized consultation with stakeholders few times. They came to 
first consultation with local communities. 
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Photo 3. Several herder families have living near and surrounding area of Oyu tolgoi. They traditional 
life style is herder livestock specially, in this area camel, coat and sheep are more suitable. 
 
  

 
 
Photo 4. Mr. Luvsandagva and their family was lived long time near the Oyu tolgoi, their dug well 
locating about 3 km from OT Exploration camp. 2004 they are removed through the relocation program  
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Photo 5. Oyu Tolgoi located in the Khanbogd Soum territory of Omnigobi Aimag. Soum peoples 
interesting the current exploration and future development of Oyu tolgoi and wondering coming future. 
 
 

 
 
Photo 6.  Young Gobians. They need more help from project implementers for their education, health 
and business.    
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2. ARCHAOLOGICAL AND HISTORICAL REMAINS AND FOSSILS 

 

2.1 Main historical remains and cultural assets within OT Project Area  

 

In 1998, a Mongolian geologist undertaking exploration work at Oyu Tolgoi unearthed Palaeolithic 

and Bronze Age stone tools. These artefacts were provided to the Mongolian Academy of Science, 

Institute of Archaeology (MASIA) in Ulaanbaatar. Further investigation by MASIA concluded that the 

tools were related to mining from shallow pits for production of bronze and jewellery. The discovery 

of the Bronze Age mines within the Oyu Tolgoi licence area focused the attention of the National 

archaeological community, which found other sites of significance in the surrounding area. Initial field 

surveys in 2002 were undertaken by the Institute of Archaeology and funded by IMMI.  

 

Cultural heritage value is determined through an approval process undertaken by the Ministry of 

Education, Culture and Sciences. With regard to archaeological items and sites, the authority to 

undertake research, collections, and classifications is provided through authorized institutions. The 

MASIA is the approved organization that has undertaken archaeological research, including 

excavations, and provided recommendations to IMMI for the development of the Project.  

 

 

The surrounding mountains and low hills revealed many petroglyphs, graves, and bronze smelting 

sites with archaeological significance within a 50 km radius of Oyu Tolgoi. Substantial surveys of 

these sites have been undertaken to identify and define the cultural and archaeological significance of 

area and to develop a process for approval and management of archaeological and cultural heritage 

during project development.  

 

The regulation of cultural heritage protection in Mongolia is prescribed in the Law of Mongolia, 

Protection of Cultural Heritage of June 2001, with amendments of 2004. The law regulates for the 

protection of physical and intellectual items of historical, cultural, and scientific significance, which 

may represent any particular period, regardless of ownership. Items of cultural significance include 

archaeological findings, sites, tombs, rock carvings, and remains of mining, processing, or industry. 
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Results of Archaeological Surveys 

MASIA commenced initial archaeological surveys of the mine license area, including the wider area 

around the Oyu Tolgoi site, in November 2001. The results indicated the presence of numerous 

petroglyphs in the hills surrounding the project area, with a vast concentration at Javkhalant Mountain, 

17 km southwest of Oyu Tolgoi. The survey found four old copper diggings on the low hills of Central 

and South Oyu within the Oyu Tolgoi licence. These had  filled with sediment and were known only 

from the initial record from Garamjav, an IMMI geologist, who first found the stone tools in the area 

in 1998. Two more petroglyphs were found on the western boundary of the mine license area. Detailed 

excavations of the four shallow mines were commissioned in 2002, as these sites were found to be 

within the mineralized zone of Central and South Oyu and would be destroyed with the development 

of open pits. The results of the excavations and research are reported in Tseveendorj et al. (2002) (see 

Appendix 24.8). The report describes the various layers of mine diggings within each separate mine 

which are approximately 10 m x 10 m in area at the surface and extended up to 2.8 m in depth. The 

excavation included stone mining and digging tools, animal bones, and more recent artefacts from the 

18th and 19th centuries. The artifacts from the four mines have been removed and catalogued by 

MASIA and relocated to the Institute in Ulaanbaatar. Two stone structures were also excavated in the 

northern sector of the mine license area. No human remains were found at these sites and the report 

concluded that these were likely to be animal sacrifice sites associated with a religious ceremony. The 

report advised that similar sites are found throughout the territory, although they are not necessarily 

common. 

 

A letter from MASIA provided to IMMI on 3 September 2002 advises of no objection to proposed 

mining development at Oyu Tolgoi and the consequent destruction of these sites. The advice meets the 

requirements of the Mongolian Protection of Cultural Heritage Law. The shallow mines, sites 1 to 4, 

all exist within the proposed open pit and waste rock locations for South West and Central open pits. 

The two rock structures, sites 5 and 6, are located within the footprint of the proposed processing plant 

site. The two petroglyphs, sites 7 and 8, are located in the far northwestern corner of the mine licence 

area and at this stage no disturbance is planned and the protection of the sites will be included within 

the proposed Oyu Tolgoi Cultural and Heritage Protection Plan. In the event that project development 

will require the disturbance of these sites, and no feasible alternative exists, advice will be obtained in 

accordance with law on the relocation of these artefacts. IMMI commissioned MASIA to undertake a 

detailed field survey of the Javkhalant Mountain area between 2002 and 2003. The mountain is a 

prominent landscape feature and holds cultural significance to the people of the area. A large stone 

“Oboo,” a rock pile with blue flag, is located at the peak of Javkhalant and has religious significance. 

Smaller Oboo are found on many hilltops throughout the region and are an important component of 

the traditional culture. There are over 200 petroglyphs containing over 300 figures at the peak of 
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Javkhalant. These have been documented in a publication “Petroglyphs of Javkhalant Mountain,” by 

MASIA and sponsored by IMMI. Many of the figures and artwork recorded from Javkhalant have not 

been found elsewhere and represent a substantial period of time from the Neolithic to the Bronze Age. 

The protection and long-term management of this significant archaeological and cultural feature is 

planned through cooperation of the local administration, MASIA, and IMMI. A survey of potentially 

significant archaeological sites within the access road corridor was completed by MASIA in 

November 2003, Appendix 24.9 (Tseveendorj et al., 2003). The report identified numerous gravesites 

within the corridor. The area of Javkhalant Bag centre and the low hills immediately north of Tsagaan 

Khad are the areas of highest concentration of gravesites. Several are located within 20 m of the 

existing access track to Javkhalant Bag centre. However, the majority of the road and power line 

routes traverse the broad flat Galbyn Gobi plain where no graves have been identified. The 

construction of the road and power line within the access road corridor has the potential to disturb sites 

of archaeological and cultural significance if identified sites are not adequately protected or if 

unidentified sites are uncovered during construction activities. “Chance find” procedures are to be 

included in the Cultural and Heritage Protection Plan.  
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2.2 Impacts of Project 

 

Positive impact are: 

1. Enriching archaeological and historical data fund and scientific records of this area. May have more 

interested artifacts can be registered in the international historical data fund and available to use 

scientific research to the scientists and students of universities.     

2. May have to possibilities to clarify more fossils within the sediments in the depth as before not 

reached. If discover such fossils then will be very helpful for scientists and for Mongolian and 

International knowledge about the previous natural features and biological diversities which living in 

the various geological period. Specially, will be important for clarify long past history of Gobi area.        

 

Negative Impacts are: 

1. Disturbance of archaeological and historical remains during the mining operation. During 

the archaeological surveys of the mine license area in November 2001, registered following 

archaeological sites and remains. The current inventory of archaeological artifacts that could 

be disturbed by project development is listed in the following tables.  

 

Table 2.1 Identified Archaeological Sites within the OT Project Area 

Location * Site Description 

651361  
4765015 

Site 1 Oyu Tolgoi Mine 1 Excavated copper mine with stone tools (likely Bronze 
Age)  
Artefacts recovered to Ulaanbaatar 

651393 
4764994 

Site 2 Oyu Tolgoi Mine 2 Excavated copper mine with stone tools (likely Bronze 
Age)  
Artefacts recovered to Ulaanbaatar 

651461 
4764916 

Site 3 Oyu Tolgoi Mine 3 Excavated copper mine with stone tools (likely Bronze 
Age) and 18th or 19th Century artefacts 
Artefacts recovered to Ulaanbaatar 

651477 
4764906 

Site 4 Oyu Tolgoi Mine 4 Excavated copper mine with stone tools (likely Bronze 
Age)  
Artefacts recovered to Ulaanbaatar 

648154 
4766533 

Site 5 Stone Structure 1 Excavated ancient animal sacrifice site, age unknown 

648234 
4766533 

Site 6 Stone Structure 2 Excavated ancient animal sacrifice site, age unknown 

646314 
4765425 

Site 7 Petroglyph 1 Wolves etching on rock – near western border of OT 
License 

646267 
4766149 

Site 8 Petroglyph 2 Tibetan script (approximately 200 years old) –  “Hail to the 
Jewel in the Lotus” 

* Coordinate locations in UTM Zone 48, Northern Hemisphere (WGS 84) 
Source: Tseveendorj et all. Archaeology Survey Report completed in OT Project Area, UB. 2002 
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From them, first 6 sites are as excavated and archaeologists worked on these artifacts collected by 

them and recovered to UB. It means archaeological findings and artifacts are identified and registered 

in the special data fund. But, remainder 2 sites are etched on the rock and located in the western border 

of OT Mine License Area. Sites will not disturb during the Mining and Operation activity.    

 

2. Disturbance of the paleontological Cretaceous and Paleocene fossils existing in the geological 

sediments. OT area belonged to the interesting area for fossils of above mentioned period. There was 

found about 7-9 dinosaur eggs during the shaft sinking. Furthermore, have high possibilities to occur.         
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2.3 Impact assessment 

 

Table 2.2   Qualitative assessment of impacts to the Archaeological and Paleontological findings   
 

 

 

N 

 

                     Impacts 

                Qualitative assessment of Risk 
Insignificant 

I 

Minor 

II 

Moderate 

III 

Major 

IV 

Catastrophic 

V 

Positive impacts  
1 Enriching archaeological and historical data 

fund and scientific records of this area 
   

X 

  

2 May have to possibilities to clarify more 
fossils within the sediments in the depth as 
before not reached 

   

X 

  

Negative impacts 

3 Disturbance of archaeological and historical 
remains during the mining operation 

 

 

 

X 

  

 

 

4 Disturbance of paleontological Cretaceous 
and Paleocene fossils  

  

X 

  

 

 

Case conclusion: Generally, 50% of all impacts are positive. And, the 100 
% of impacts are considering as Minor rate.  Based on 
these, OT Project will effect to the archaeological 
remains and paleontological fossils with minor negative 
impact    
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2.4 Mitigation measures for negative impacts 

 

The Protection of Cultural Heritage Law requires archaeological findings to be reported and the results 

of research, exploration, and excavation to be provided to the respective Soum Governor. The Soum 

Governor takes responsibility for excavated sites following completion of research.  The land and 

subsoil where items of historical, scientific, and cultural value are located fall within State protection, 

and any archaeological findings become State property. The law establishes the principle that 

archaeological and cultural heritage items should be preserved within their natural place wherever 

possible. Where sites or items of significance are at risk, an approved research organization can 

remove identified items.  

 

At Oyu Tolgoi, items found to be within the path of the open pit mine were removed by the MASIA to 

its laboratories in Ulaanbaatar. The law allows the government to establish protection zones 

surrounding areas of identified cultural or historical value. Activities of potential disturbance within a 

protection zone are prohibited. The protection of archaeological and culturally significant sites in the 

project area began in 2002 when IMMI commenced initial archaeological surveys of the area.  

 

The mining and mineral processing developments at Oyu Tolgoi will affect six known sites as before 

discussed. These sites have been excavated and removable items of significance excavated. The 

process for clearing and final destruction of these sites has followed the relevant laws and has been 

communicated to the residents of the area and local authorities. The protection of sites not directly 

affected by the project will require the development of a Cultural and Heritage Protection Plan in 

consultation with relevant local and state authorities, local communities, and MASIA. The plan will be 

completed and implemented prior to commencement of Project construction. 

 

Law limitations  

Section 17 of the Protection of Cultural Heritage Law requires that an authorized organization 

undertake archaeological exploration and survey prior to commencing mineral exploration or mining 

development. These activities cannot proceed without a permit from the authorized archaeological 

organization. In the event that items of cultural or heritage value is discovered and may be at risk from 

mining or exploration development activity, the law requires immediate notification to the Governor, 

and, if possible, protection of the site as appropriate. The law prohibits the excavation, relocation, or 

destruction of immovable items of cultural or heritage value without authorization issued by the 

Ministry for Education, Culture and Sciences. 
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1. ENVIRONMENTAL PROTECTION PLAN 

 

1.1  Objectives for Environmental Protection Plan 

 

The Environmental Protection Plan (EPP) provided here is a summary of proposed actions and 

commitments to manage the environmental impacts of the proposed mining, processing and other 

related activities within the Oyu Tolgoi Project Area.  The EPP is developed to meet the requirements 

of the Mongolian Environmental Impact Assessment Procedures and the specific guidelines for the 

Oyu Tolgoi Project issued by the Ministry of Nature and Environment (MNE) in March 2003 and as 

attached in Appendix 1 to Part I of this report. 

 

This plan establishes the objectives and schedule of activities to mitigate negative impacts and the 

environmental protection measures required to protect the identified environmental values from the 

risks posed from mining and processing activity.  This EPP includes the measures proposed for local 

communities that are potentially impacted by the project and the relevant local administrative unit.  

 

In consultation and cooperation with the provincial government, Khanbogd Soum authorities, and 

local herder families, IMMI determined that a 10 km exclusion zone should be established around the 

project site to minimize the impact of increased noise, dust, and traffic resulting from present and 

future project activities. Mongolian herders generally use at least two locations, one for winter and one 

for summer, to raise and herd their livestock. Traditionally, 11 herder families have spent either their 

summer or winter herding seasons within a 10 km radius of Oyu Tolgoi. These 11 families, which 

account for 55 people and approximately 1,484 head of livestock, have therefore relocated outside the 

new exclusion zone perimeter. In April 2003, and in accordance with World Bank Operational 

Policies of Indigenous Peoples and Involuntary Resettlement, IMMI’s Herder Support Program began 

a year-long consultation process with these 11 herder families to prepare a resettlement plan. The plan 

provides social and economic benefits as well as cost estimates and procedures for implementation, 

management, and monitoring. 

  

The EPP is based on the design parameters of the Project as initial 70000-85000 per day stage 

development plan.  Further expansion of the Project capacity from the nominal rate will require further 

environmental assessment. Expansion of the underground mining of the Hugo North deposit will have 

implications for potential mine subsidence and mine dewatering impacts 

 

Much of this EPP relates to the Environmental Monitoring Plan (EMP) which includes: the monitoring 

of landform changes; surface and groundwater (including shallow herder wells existing in the 
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surrounding area and those wells downstream in the Umdai River bed); soil quality; vegetation, and; 

fauna over the period of the Project life and after mine closure. 

 

The EPP provided is a summary of environmental commitments and should be reviewed and updated 

as required on an annual basis or as required to respond to the outcomes of the environmental 

monitoring programs.  The annual review of the EPP will require an assessment of all negative 

changes in the Project and surrounding areas in addition to the assessment of the environmental 

monitoring results.  The annual review of the EPP will consider the outcomes of consultations with the 

relevant government, environmental agencies and local communities. 

 

The estimated forecast expenditure for each item is provided in accordance with the guidelines.  These 

estimates are for works directly related to environmental protection and do not include the costs 

associated with design outcomes that have environmental benefits or that reduce impacts. 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

1 Air Quality Potential for dust emissions from 
mining operations to exceed 
ambient air quality standards outside 
the Project Area 
 
Potential for mine dust emissions to 
contribute to a worsening of 
localised airborne dust 
concentrations  during dust storm 
conditions 
 
Potential for health impacts from 
contaminated dust emission from 
wind erosion of mine waste 
structures 
 
Potential for soil, surface or 
groundwater impacts from dust 
emissions from erosion of mine 
waste structures and open and 
underground blasting activity 

Use of engineering design criteria that 
includes objectives to prevent emissions 
at the potential source 
 
Integration of effective and practical dust 
control contingencies and strategies in 
operational procedures for all aspects of 
the site operations 
 
 
The management of dust from mining 
operations, stockpiles, waste structures, 
roads, blasting and open areas will 
include: 
• Suitable design of structures and 

stockpiles to minimize dust lift off 
during strong winds 

• Stabilising exposed areas through 
progressive mine restoration 

• Treating loose surfaces with dust 
suppressants, rock armoring or 
revegetation 

• Maintaining dust treatments, 
predominantly water on road 
surfaces and open mining areas 

• Managing tailings surfaces to 
maintain sufficient moisture to 
prevent dust lift off as much as 
practical 

 
Develop acomprehensive dust 
monitoring plan and program that will 

During detailed design and 
operation stages 
 
 
During the operation stage 
 
 
 
 
Pre-operational and during 
operation stages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During the operation, mine 
closure and rehabilitation 
stages 

No direct costs 
 
 
 
No direct costs 
 
 
 
 
 
 
 
 
 
No direct cost 
 
 
Included in 
rehabilitation 
costs 
450.000.00 
 
500.000.00 
 
 
500.000.00 
 
 
 
 
 
600.000.00 
 

Law on air  and air 
pollution 
 
MNS 0017-2-3-
16:1998 (at 
residential areas) 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

quantify the effectiveness of control 
strategies and clearly identify the 
emissions associated with the Oyu 
Tolgoi operation from other regional 
sources 

2 Landform Changes to landform resulting from 
open pits, underground shafts,  
stockpiles, tailings deposition and 
related facilities  
 
Surface mining, underground  
mining, stockpiles and tailings 
deposits will disturb subsoil within 
the Project area 
 
Safety risk of final voids to people 
and animals 
 
Risk of instability of underground 
mine subsidence zone 

Minimising land disturbance to those 
areas required for mining and associated 
infrastructure 
 
Develop and implement the site 
restoration plan that will include:  

• progressive restoration of 
waste and tailings facilities 
during project implementation 

 
• Maintanence of the profile of 

all elevated waste structures to 
ensure stability of structures 
and achieve mine closure and 
rehabilitation objectives 

 
• Treating final void surfaces to 

achieve long term stability 
 

• Maintaining sufficient 
protection of potentially 
unstable or unsafe voids or 
waste structures during 
operations and after mine 
closure  

 
• Monitoring of post mining 

During construction and 
operation stages 
 
 
During operation, mine 
closure and rehabilitation 
stages 
 
During operation, mine 
closure and rehabilitation 
stages 
 
 
During operation, mine 
closure and rehabilitation 
stages 
During operation, mine 
closure and rehabilitation 
stages 
 
 
During mine closure and 
rehabilitation stages 
 
 

No direct costs 
 
 
 
Included in 
rehabilitation 
cost 
 
400.000.00 
 
 
 
 
630.000.00 
 
 
100.000.00 
 
 
 
 
Included in 
mine closure 
costs 

1. MNS 4915-2000 
Replenishing of the 
land damaged 
during the process of 
using the gold 
deposit as an open 
pit 
2. MNS 4920-2000: 
Side slope of the 
damaged land 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

landform stability and safety to 
ensure objectives are being met 

3 Surface Water 

Resources 

Umdai River bed will be diverted 
with the loss of approximately 2 km 
of river bed environment 
 
Bor Ovoo and Daats springs will 
disappear  due to river diversion and 
open pit development. 
  
Potential for impacts on other 
springs downstream within the 
Umdai River bed such as Khukh 
Khad, Maanit and Burkhant springs 
 
Potential contamination of surface 
water  from hazardous chemicals, 
fuel spills, leaks and uncontrolled 
storm water release 

Downstream water resources can be 
protected and maintained through 
effective diversion of flow and 
prevention of off site contamination 
from project activities 
 
Develop and implement the Umdai River 
diversion plan that will:  
 

• minimise and manage the 
impact of the diversion  by 
ensuring that the diverted flows 
are returned to the river bed 
downstream so as to maintain 
surface and subsurface water 
flows within the system 

 
• The subsurface flow must be 

diverted via pipelines to ensure 
no loss from evaporation.  
Subsurface and surface flows 
will be returned back to the 
river bed to minimise the 
distance of affected river bed 

 
• The design and management of 

the diversion must ensure that 
materials used for the 
construction of the diversion 
dam and channels are non acid 

Pre-operational 
 
 
 
 
 
Pre-operational and  
implement during 
operation stages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

150.000.00 
 
 
 
 
 
170.000.00 
 
 
 
 
 
 
Included in 
EMP 
 
 
 
 
 
No direct cost 
 
 
 
 
 
 
 
 
125.000.00 
 

Law on water  
…33.2 In the event 
that the natural 
process of water 
restoration and 
purification is in 
decline, based on a 
conclusion of a 
qualified 
organisation, Soum 
and District 
Governor shall 
prevent use of water 
for industrial 
purposes, and take 
measures to 
rehabilitate 
surrounding 
environment of 
water in cooperation 
with water user. 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

generating.  If waste rock is to 
be placed on the diverted 
sediments downstream of the 
diversion channel, these shall 
be non acid generating 

 
• Need the storm water drainage 

system in the project area so 
that chemicals, fuels and other 
pollutants cannot flow into the 
diversion channel and existing 
river bed 

 
Develop and implement the water 
monitoring program to include the 
monitoring of  the shallow springs 
downstream of Umdai River such as 
Khukh Khad, Maanit and Burkhant 
springs on a monthly basis.   
 
Include samplingof  undiverted 
ephemeral creeks from the Project Site 
that discharge  to the Umdai River bed 

 
 
 
 
 
 
 
 
 
 
 
 
Prior to operations 
 
 
 
 
 
 
Pre and during the 
operation stages on a 
seasonal basis 

 
 
 
 
 
 
 
 
 
 
 
 
Included in 
EMP 

4 Groundwater Reduction in local groundwater 
levels within and surrounding the 
project area as a result of mine 
dewatering 
 
Pollution of shallow ground water 
aquifer from spills or leaks of fuel, 
oil, chemcials or sewage water 
 
Potential impact on the groundwater 

Confirm aquifer parameters and 
drawdown estimates within and 
surrounding the project area through 
detailed data collection during the first 5 
years of operation.  The monitoring plan 
will include the monitoring of 
groundwater dependent vegetation and 
Siberian elms, within the zone of 
predicted drawdown from dewatering 
 

First 5 years of operation 
 
 
 
 
 
 
 
 
 

20 000 
 
 
 
 
 
 
 
 
 

Law on water /2004-
4-16/, Law on water 
and mineral water 
use fees /1995-5-22/, 
Government 
resolutions No154 
/1995-8-25/, No51, 
96, 3, 6 
Water on law 
…31.1 Water user is 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

dependant vegetation within the area 
of groundwater drawdown form 
mine dewatering 
 
Potential impact on water quality 
from acid leachate within the waste 
rock and seepage form the TSF 

The dewatering program, based on 
detailed monitoring data and 
groundwater levels, must be reflective of 
the open pit and block caving levels for 
that year 
 
Revise the dewatering plan if impacts to 
groundwater dependant vegetation, 
landform, shallow wells or groundwater 
resources is substantially greater than 
that predicted in the impact assessment.  
 
Develop and implement the groundwater 
management plan to include:  

• Collection and monitoring of 
seepage form the tailings 
storage facility 

• Prevention of contamination 
from acid rock drainage 

• Collection and treatment of 
leachate from putrescible waste 
disposal facilities 

• Management of wastewater 
treatment plant. 

 
Monitor shallow wells existing in the 
project and surrounding areas and 
downstream through the Umdai river bed 
 
Undertake annual review of monitoring 
data in consultation with stakeholders 
 

Within first 5 years of 
operation 
 
 
 
 
During operation 
 
 
 
 
 
During construction and 
operational stages 
 
 
 
During pre-operational, 
operational and mine 
closure stages 
 
 
During pre-operational and 
operational stages 
 
During the operation stage 
every year 

No direct costs 
 
 
 
 
 
Included EMP 
 
 
 
 
 
250.000.00 
 
 
 
 
25.000.00 
 
 
 
 
40.000.00 
 
 
40.000.00 
(water fee must be 
determined by law 
and government 
regulations) 

obliged to leave an 
amount of water 
required for keeping 
an ecological 
balance 
 
Law on water  
…33.2 In the event 
that the natural 
process of water 
restoration and 
purification is in 
decline, based on a 
conclusion of a 
qualified 
organization, Soum 
and District 
Governor shall 
prevent use of water 
for industrial 
purposes, and take 
measures to 
rehabilitate 
surrounding 
environment of 
water in cooperation 
with water user. 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

Prepare annual groundwater report for 
relevant agencies and pay fees in 
accordance with water contracts and 
agreements 

5 Soil 412.64 ha of soil will be removed 
and 519.5 ha of soil will be 
suppressed under WRD, TFS and 
other stockpiles 
 
1,599.08 ha of soil will erode in 
relation to transport, construction 
and other activities 
 
Increasing soil erosion and 
degradation in the project and 
surrounding areas due to increasing 
transport and other human activity 
 
Dust emission from fragile sandy 
soils from the mine excavation, 
blasting, internal roads and 
construction 
 
Risk of soil pollution from eroded 
tailings surfaced and concentrate 
stockpiles and transportation.  
 
 
Risk of soil contamination from 

hazardous chemical , including 

hydrocarbons.  

 

Risk of soil contamination from acid 

Develop and implement the restoration 
plan to include: 

• removal of relevant  topsoil 
before surface mining and other 
grond disturbing activities 
commence.Conserve excavated 
topsoil in special stockpiles 
before and during mining 
activity 

 
• Progressive restoration of soil 

cover during operation and after 
mine closure 

 
Develop and implement the dust 
management plan to ensure: 
 

• The use of water trucks during 
construction for the suppression 
of dust from earthmoving 
equipment and vehicles 

 

• Limit vehicle speed on unsealed 
roads and progressively seal the 
main internal road during 
operation 

 
• The surface of the TSF is 

During pre-operational and 
operational stages 
 
 
 
During pre-operational 
stage 
 
 
 
During operation 
 
 
 
During pre-operational and 
operational stages 
 
During pre-operational and 
operational stages 
 
 
 
During operation 
 
 
 
 
During pre-operational and 
operational stages 

360.000.00 
 
 
 
 
Included in 
previous item  
 
 
Included in 
rehabilitation 
cost 
 
 
400.000.00 
 
 
2000.000.00 
 
 
 
 
No direct cost 
 
 
 
Included in 
EMP cost 
 

Law on land 
…50.1.1. to keep 
existing condition 
and quality of land 
and take 
measurements to 
protect soil against 
degradation, erosion, 
lack of humus, loss 
of vegetation cover, 
desiccation, 
marshiness, salting, 
pollution and 
contamination, 
which may caused 
by human activity or 
natural process, by 
own expense; 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

rock drainage in waste rock and 
tailings facilities. 

maintained with sufficient 
moisture or otherwise treated to 
erosion of tailings 

 
Implement a hazardous materials 
management plan to prevent soil 
contamination from the use, transport , 
handling and storage of hazardous 
material. 
 
Develop and implement the mine waste 
rock management plan and the tailings 
storage facility management plan to 
prevent the contamination of soils form 
leachate or long term acid generation in 
the mine waste.  

 
 

 

During pre-operational, 
operational and mine 
closure stages 
 
During construction and 
operational stages 

 

 

 

200.000.00 
 
 
 
1000.000.00 

6 Vegetation Disturbance and permanent loss of 
932.14 ha of vegetation cover 
during the development of the open 
pits, waste rock stockpiles and 
tailings storage facility. 
 
1599.08 ha of vegetation cover will 
be impacted by road and 
infrastructure in the surrounding 
area 
 
Dust emissions from project 
activities, including vehicle 
movements, stockpiles and waste 
disposal may deposit on vegetation 
foliage and result in vegetation 
deaths in the long term 

Develop and implment the vegetation 
managemnet plan to include: 
 

• Effective delineation of areas 
where vegetation will be 
removed and areas of no 
disturbance 

 
• Preventing unauthorised 

vehicles or machinery access to 
areas of undisturbed vegetation 

 
• Fencing of the site boundary to 

prevent grazing of undisturbed 
vegetation and revegetated 
sites.  Fencing will also contain 

During pre-operational and 
operational stages 
 
During the construction 
and operational stages 
 
 
 
During the construction 
and operational stages 
 
 
During the operational, 
mine closure and 
rehabilitation stages 
 
 

No direct cost 
 
 
700.000.00 
 
 
 
 
900.000.00 
 
 
 
No direct cost 
 
Included in 
Rehabilitation 
cost 

31.2.1. construction 
of buildings and 
facilities, land 
cultivation, blasting, 
mineral exploration 
and extraction, 
cutting of trees, 
bushes, shrubs and 
reeds, taking of 
sand, gravel and 
stones, collecting of 
plants for medicinal, 
consumption and 
profit-making 
purposes in the 
special protection 
zone is prohibited 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

 
Potential impact from groundwater 
drawdown in the project area on 
groundwater dependent vegetation 
 
Loss of vegetation associated with 
surface water features, including 
Bor Ovoo Spring and vegetation 
communities associated with the 
temporary flow of the diverted 
section of the Umdai River with 1.5 
ha 
 
9 of 15 rare and very rare plant 
species must be removed or 
relocated before project activities 
commence 

mining and associated activities 
to the project area 

 
• The rehabilitation of vegetation 

on waste rock stockpiles and 
tailings storage facilities will 
occur progressively throughout 
the life of mine in accordance 
with the Rehabilitation Plan 
prepared during mine 
development 

 
• Rehabilitation of some unused 

roads and areas disturbed from 
exploration activities may occur 
during the initial mining 
development period where 
those areas will not be used for 
other project activities or 
infrastructure 

 
The dust managemnet plan will include 
measures to protect against and monitor 
dust impacts on vegetation  (included in 
the air quality section of this EPP) 
 
Manage and monitor the  shallow 
groundwater lowering that is expected to 
occur from the mine development in the 
vicinity of the elm groves near the project 
area’s eastern boundary to prevent 
impacts to Siberian elm groves from 

 
 
 
 
 
 
 
 
 
 
 
As required 
 
 
 
 
 
 
 
 
During pre-operational and 
operational stages 
 
 
 
During operation 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
500.000.00 
 
 
 
 
 
 
 
 
Included in air 
quality section 
 
 
 
No direct cost 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

mine activities. 
 
Monitoring of downstream vegetation 
communities along the Umdai and other 
streams south of the project area is 
included in the Vegetation Monitoring 
Plan 
 
Implement the rare flora management 
plan to ensure that identified plants that 
may be subject to disturbance are 
removed or relocated in accordance with 
the law and the advice from the 
Mongolian Academy of Science, 
Institute of Botany. 

During pre-operational and 
operational stages on an 
annual basis 
 
 
 
During construction 

200.000.00 
 
 
 
 
 
65.000.00 

7 Fauna Loss of habitat associated with 
mining activities and infrastructure 
within and surrounding the project 
area 
 
Potential impact on downstream 
spring water and creeks from mine 
discharges – will lead to animals 
searching for new sources of water 
 
Some animal species such as wild 
ass, gazelle and birds may be 
disturbed by mining activities – e.g. 
blast, noise, light and vehicle 
activity, etc 
 
May have an increase in the number 
of species of insects in relation to 

Develop and implement the fauna 
management plan and fauna monitoring 
plans.  These will include measures to: 
 

• Identify and maintain water 
sources used by wildlife 
surrounding the project area 

• Undertake long term 
monitoring of local fauna in 
cooperation with national 
institutions 

 
 

• Once mining has ceased, the 
restoration of vegetation cover 
needs to include local or 
endemic plants which were 

If required 
 
 
 
During pre-operational and 
operational stages  
 
 
 
 
 
During pre-operational and 
operational stages 
 
During construction and 
operational stages 

No direct costs 
 
 
 
65.000.00 
 
 
 
 
 
 
350.000.00 
 
 
220.000.00 

Law on animals 
 
6.1.7 Save animals 
from the impacts of 
production and other 
activity 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

the technology and human formed 
environment (insects attracted to 
lights) 
 
May have an increase in the illegal 
hunting of wild animals when more 
people move to the OT surrounding 
area for work purposes.  Some 
mining or service people may 
partake in illegal hunting during 
their free time 

originally found in that area.  
This will support rehabilitation 
of endemic insect species such 
as Curculionidae, 

Chrysomelidae, Nocbuidae and 

Acrididae 

 

• enforce a no firearms and 
hunting policy for project 
employees and contractors 

8 Local 

Community 
Increasing levels of noise, dust and 
vibration while working adjacent to 
residential dwellings 
 
 Increased public safety risk and risk 
to domestic animals 
 
Impacts on local communities who 

use and live in within 10km of the 

project site form noise, vibration, 

dust and loss of land 

 
Impacts to cultural and 
archaeological heritage from 
disturbance of sites in and 
surrounding the project area. 

The design and construction of the mine 
site and other offsite structures, to meet 
the relevant noise criteria. 
 
A fence is required around the mine site 
and related constructions such as TSF 
and WRD, etc., 
 
Implement the socio economic 
management plan to include: 

• Resettlement of  the herding 
families existing near the OT 
Project area.  Provide transport 
to their new place, assistance 
with the construction of 
shelters, provision of a water 
supply and financial support. 

 
• On the basis of the registration 

of the surrounding local herder 
families, employ those family 

During the design and 
operational stages 
 
 
During the pre-operational 
stage 
 
 
Before construction 
 
 
 
 
 
 
 
 
 
Before construction 
 
 
 

No direct costs 
 
 
 
120.000.00 
(11 families) 
 
 
 
 
 
 
 
 
 
 
 
 
650.000.00 
 
 
 

From the Law on 
Water 
…19.1 In order to 
involve local 
citizens in water 
management aimed 
at protection, 
restoration and 
sustainable use of 
water reserves, 
River Basin 
Committee 
(hereinafter, the 
“Committee”) shall 
be established and 
operated, 
 
19.6  The 
Committee has the 
following rights and 
responsibilities 
19.6.1. conclude on 
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Table 1.1 Environmental Protection Plan 

No. 
Environmental 

Factor 
Potential Impact Management Actions Period or Frequency 

Preliminary 

Estimation 
(Thousand MNT*) 

Legal or Policy 

Obligations 

members who are able to work 
on the Project. 

 
support local stakeholder initiatives for 
developing their economic capacity in 
providing services and products to the 
Project. 
 
Develop and implement the Cultural and 
Historical Site Protection plan to meet 
the requirements of the law and to 
promote the protection and research of 
historical and other significant sites in 
the local area. 

 
 
During construction and 
the operational stage 
 
 
 
 

 
 
1000.000.00 

water user’s 
compliance with 
contractual 
responsibilities and 
paragraph 23 of this 
law 

Estimated cost of Environmental Protection Plan for Mining and Processing within the Oyu Tolgoi Project Area  
12730.00 Million. MNT or 

 10.43 Million USD  
 

Note: MNT- Mongolian National Bank Note- Tugrug   1 USD = 1220 MNT (December,15.2005) 
 Thousand MNT* - Thousand Tugrug 

 



 Oyu Tolgoi Project Groundwater Resource Use from the Gunii Hooloi and Galbyn Gobi Regional Aquifers 
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2. ENVIRONMENTAL MONITORING PLAN 
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2.1  Objectives of the Environmental Monitoring Plan 

 

The Environmental Monitoring Plan (EMP) is described in Table 2.1 and includes a description and 

schedule for the measurement of environmental parameters required to ensure that IMMI’s activities 

in relation to the Oyu Tolgoi Project Area are within the criteria, standards and limits established in 

the EPP and EIA.  The EMP for the Oyu Tolgoi Mining Project is an essential component for 

environmental management and protection of identified environmental and socio-economic values of 

project area.   

 

This plan summarizes the monitoring detailed in the individual impact assessment chapters.  

Monitoring procedures and prescriptions will be produced as and when required.  Detailed monitoring 

procedures for water and dust monitoring have already been developed to meet the ongoing baseline 

monitoring requirements.  

 

The prediction of potential impacts and the criteria for environmental protection developed in this EIA 

are founded on the measured environmental characteristics as determined over last three years 

investigations.  The continued monitoring of environmental parameters during the construction and 

operational period of Oyu Tolgoi Project will refine the understanding of the Gobian ecosystem and 

the relationships with vegetation, soil cover, surface water and groundwater and other ecosystem 

compositions.  The annual review of monitoring data will assist in the refinement of environmental 

protection plans and to ensure continued protection of existing users and the environment.  The 

monitoring review will also be used to refine the monitoring programs to ensure objectives are being 

attained. 

 

The management of process water, tailings waste and waste rock at Oyu Tolgoi is designed to ensure 

that there are no emissions of mine waste or waste water from the operation.  The monitoring 

objectives for mine wastes and process materials are to measure specific parameters that will allow 

operational control of mine wastes and process streams to prevent discharge and to minimize the 

impacts associated with emergency or unforeseen environmental incidents.  The environmental 

monitoring program is designed to be integrated with the operational monitoring of mining and 

processing parameters where possible. 

 

.The surface and groundwater monitoring programs commenced in 2003 at Oyu Tolgoi and 

surrounding area. The early commencement of the environmental monitoring program is aimed at 

establishing a sufficient baseline data from which future monitoring can be compared to indicate long 

term trends and impacts from mining activity.  Long term baseline monitoring is necessary to obtain 
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an accurate understanding of environmental features in an arid environment that is subject to drought 

cycles and wide seasonal variations in rainfall. 

 

Regional vegetation and fauna monitoring programs have been discussed in Volumes I and II of the 

Project EIA for the road corridor and water supply.  These regional environmental values are also 

relevant to the mining and processing environmental monitoring considerations and will be 

consolidated monitoring programs.  Regional vegetation and fauna monitoring are planned to  

cooperative programs with Mongolian research institutions and government agencies where relevant.  

 

Long term monitoring at Oyu Tolgoi and the surrounding environment will use a combination of 

methods to detect trends in ecological condition and populations of the Gobi area.  A multi-disciplined 

monitoring team will be developed to obtain further information on key regional problems including:   

 

• deep rooted vegetation species and their inter relationships with shallow groundwater  

• regional dust storm events   

• desertification  

• re-vegetation of  desert species 

• population and migration studies of key large mammal species  

 

IMMI commenced regional monitoring of this region in 2003 using vegetation mapping from ground 

surveys.  The vastness of the areas involved required the use of satellite imagery to validate and 

support the ecological monitoring.  High definition, 0.3m, satellite imagery has been collected for OT 

Project and surrounding areas. The imagery provides a snapshot of the existing condition of 

vegetation, landform and drainage within the mine license, transport corridor and water resource areas 

and it is planned to collect similar data at regular periods to assist in identification of environmental 

trends. 

 

In accordance with Mongolian Law on Environmental Protection, Law on Environmental Impact 

Assessment and Minerals Law, IMMI will undertake monitoring at its own expense using approved 

methods and accredited facilities.  The monitoring information will be submitted to relevant Soum, 

Aimag and Central Government Organizations (Ministry) on an annual basis for review.   As the 

development of Oyu Tolgoi Project has the potential to impact local communities, it is proposed to 

include a process for surrounding land and water users to participate in the annual monitoring review 

process.  Annual environmental monitoring reports for exploration activities at Oyu Tolgoi have been 
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completed and submitted to the relevant agencies on an annual basis in accordance with the Minerals 

Law.  

 

Environmental monitoring procedures have been developed by IMMI to ensure that sampling, 

equipment and analysis are undertaken in a manner that provides confidence in results.  Monitoring 

data is currently being entered into a spatial geographic information system (GIS) database for the 

Oyu Tolgoi Project. The GIS provides a tool for detecting long term trends in water quality, depths 

and production rates. Training of environmental monitoring review of local soum, Aimag and Central 

Government organizations has been included in the training program for the Oyu Tolgoi Project. 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

1 Site climate 

 

 Meteorological parameters:  
(Temperature, reletive humidity 
, wind speed ,  and direction, 
solar radiation, rainfall, 
evaporation and snowfall)  
 

Air Quality: 

 

Ambient Dust Monitoring 

Total Suspended Particulate 
(TSP), PM2.5, PM10  
 
 
 

 

 

 

 

 

 

 

 

Dust deposition (fall out) 

 

 

 

 

Point source emissions: 

TSP SO2, NOx, CO 
 
 

-At mine site 
 
 
 
 
 
 
 
1.Within 1km of the northern 
and southern site license 
boundary  
 
 
 
-2.Mine site dust monitoring 
sites to be selected following 
basic engineering 
 
 
 
 
 
 
At 4 locations on each site 
boundary and one control 
located more than 2km from 
the project 
 
 
Point source emissions from 
heating boilers,   

-Continuous 

 

 

 

 
 
 
 
 
 
 
-Dust Monitoring: Each 6 days during 
baseline period, construction of the mine 
and processing facilities.  Continue for at 
least one year of operations. Review after 
one year of operational data. 
 
 
Each 6 days during baseline period, 
construction of the mine and processing 
facilities.  Continue for at least one year 
of operations. Review after one year of 
operational data 

  

-Continuous deposition monitoring with 
sampling every month 
 
 
 
During commissioning and as 
determined following finalising of power 
options  

120  
 
 
 
 
 
 
 
 
 
 
400  
 
 
 
 
 
 
 
 
200  
 
 
 
48  
 
 
 
120  

Automated weather 
station and computer 
system required (Working 
since 2003). 
 
 
 
 
 
 
 
MNS 4585-98, 
MNS:3384:1982 for the 
sampling,   
 
 
 
 
 
MNS:4048:1988 for the 
dust analyses.   
 
 
 
 
 
 
 
MNS 4585-98, 
MNS:3384:1982 for the 
sampling 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

2 Soil condition and quality 

For the soil condition and 
erosion potential : 
1. To record disturbance or 
erosion of monitoring plots 
during development and during 
operational period 
 
2. Parameters must be surveyed 
in the field and analyzed in the 
lab: Soil stratum thickness, cm, 
Erosion situation,  fertility %, 
pH, TDS mg/l , Moisture % and 
Pollutants contents as Pb, As, 
Cd, Hg and Cu    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-Monitoring locations plots: 
1. N 648165 
     E 4767018  
                             1161m ASL  
2. N 654026 
    E 4768014  
                            1161 m ASL; 
3. N 653612 
    E 4767380  
                            1158m ASL; 
4. N 655629 
   E 4759845  
                             1147 ASL ; 
5.N 647516 
E 4759617 
                              1167 ASL; 
 

-Annually during the Project operation 
period  and Mine Closure Stage 

160  MNS:3297:1991 for 
sampling soil, 
 
Moisture weight method 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

3 Vegetation: 

Plants species, coverage, %; 
quantity of species and quantity 
of individuals per monitoring 
sites with size 25m x 25m 
(remarked during existing 
survey); average heights of 
plants, cm; biomass of plants 
which growing upper ground 
surface, kg/ha;   
 
 
 
 
 
 
 
 
 
 
 
Revegetation of disturbed areas 
 
 
 
 
Elm Groves east of the Project 
Area boundary – tree health and 
population. 
 
Rare plant population and 
condition 

1.NW Site #1 
(648165/4767018)-in front of 
construction camp, 
2.NE Site #2 
(654014/4768002) -in the east 
side Hugo North,  
3.East Site #3 
(653602/4767396)- on the SE 
side of Hugo north,  
4.SE Site #4 
(655983/4758952)-in the SE of 
existing waste water disposal 
site, 
5.SW Site #5 
(647500/4759625)- SW of 
Umdai river, 
6. West Site#6 
(647415/4767468)- near the 
Khers well 
 
 
-Tailings dam embankments, 
waste rock, closed roads and 
other areas subject to re-
vegetation. 
 
-As indicated in the vegetation 
management plans 
 
 
-As identified in the vegetation 
management plan 
 

-Annual basis (July20-August 20 period 
of year more available) during the 
Project Implementation and in the Mine 
Closure Stage and Rehabilitation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-Annually 
 
 
 
 
Annually 
 
 
 
-Annually 

 
450  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
120  
 
 
 
 
45  
 
 
 
45  
 

Instruction for field 
survey records of plants, 
Institute of Botany, 1992, 
Eco-Trade, 2004 
Questionnaire for field 
records  
 
And compare parameters 
initial parameters of 
vegetation determined 
during baseline, and 
construction period 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

4 Surface water springs and   

Shallow dug wells  

 

Standing water depth and 

depth to water. 

Springs : Bor Ovoo, Khikh 
Khad, Maanit and Burkhant  
 
- Shallow dug wells: Khers, 
Khaliv shand, 2 Mod, Khukh 
Khadnii, Maanit (All wells 
within the water resource areas 
and predicted drawdown areas) 
 
 
Mine dewatering bores (to be 
included in design) 

 
-Monthly basis in a year during the 
operation  and mine closure  
 
 
 
 
 
 
 
Pre operational and monthly during 
operations 

 
150 
 
 
 
 
 
 
 
 
-160  

MNS(ISO):4867:1999 for 
sampling and storing 
samples,  
MNS 4586:1998 for water 
quality,  
MNS(ISO):5667-14:1998 
for sampling and 
transportation guidelines.  
MNS 13.060.50 
Standards for chemical 
contents of water 
 
 

5 Surface and Groundwater 

Water Quality: 
pH, TDS (total dissolved salt 
(grav)) , total Hardness 
(CaCO3) Dissolved Oxygen 
BOD, SOD and  Ca, Mg, Na, K, 
SO4, NO2, NO3, NH4, As, Cd, 
Cu, Hg, Pb, Zn, Cr, Fe, Ni, 
Taste, smell, color 

 
-spring: Bor Ovoo, Khukh 
Khad, Maanit and Burkhant 
Springs., 
 
 
-shallow wells: Khers, Khaliv 
shand, 2 Mod, Khukh Khadnii, 
Maanit shallow wells 
 
 
Tailings Monitoring Bores ( to 
be included in design) 
 
 
 
Landfill monitoring bores ( to b 
included in design) 
 
 

 
 
-Quarterly during project construction, 
operation and Mine Closure stage    
 
 
 
 
 
 
 
Initial complete analysis prior to 
operation;  Quarterly water quality and 
depth during operations. 
 
 
Initial complete analysis prior to 
operation;  Quarterly water quality and 
depth during operations 
 

 
 
320 
 
 
 
 
 
 
 
 
315  
 
 
 
 
110  
 

MNS 4586:1998 for water 
quality  
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

6 Fauna:  

 
Species population dynamics , 
migration, habitat usage    

Local migratory species:  
On the Ulaan tolgoi, 
Ulaantolgoi spring , Khukh 
khad spring, Maanit (Burkhant) 
dug well and  Big ger, 
    
-For the Reptiles and  Rodents:   
Within the Project Area, Dugat 
well and surrounds 
 
-Invertebrate monitoring 
throughout the project site 
 
Bird monitoring throughout the 
site and regionally  

 
 
-Annually for the first 5 years of 
operation and then subject to review. 
 

 
 
170 

To make record of 
observation through the 
project area and 
occurrence during the OT 
project implementing 
period. (within the 
observation area) 
-Inter all results of 
monitoring to the 
environmental data base 
 
-Instruction for field 
survey records of wild 
animals, Institute of 
Biology, 1992, 
Questionnaire for field 
records 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

7 Noise and Vibration : 

 
Ambient noise 
 
 
 
 
 
 
Air blast over-pressure 
 
 
 
 
 
Ground vibration 
 
 
 
 
 
Occupational Noise exposure 
 
- 

 
 
At the  nearest permanent or 
semi permanent  residences, if 
any.  If no residences then at a 
minimum distance of 2 km 
form the site boundary. 
 
 
-Monitoring at nearby 
residences ( if any) and 
accommodation locations on 
initial blasts and  then as 
required  
 
-Measure ground vibration 
during blast activity at nearby 
residences ( if any) and 
accommodation areas. 
 
 
-Workplace noise monitoring 
to be completed at locations 
determined following 
commissioning 
 
 
 
 
 
 
 
 

 
 
Initial baseline ambient noise monitoring 
prior to operations 
- 
 
 
 
 
-Initial blasts to be monitored at nearby 
accommodation areas and then as 
required 
 
 
 
-Initial blasts to be monitored and then as 
required 
 
 
 
 
-Initial testing during commissioning 
period and then annually or as required. 

 
 
 
35  
 
 
 
 
 
55  
 
 
 
 
 
55  
 
 
 
 
 
85  

1. Taking photographs of 
structures expected to be 
damaged 
A detailed plan and 
description of the 
structures is to be 
completed especially 
noting pre-existing 
cracks, broken windows 
and damage to interior or 
exterior 
2. The monitoring station 
location in relationship to 
the blast area, 
-The date and time,   
-A photographic record or 
film of the blast where 
possible, 
-Air blast, 
-Ground vibration,  
-Fly rock numbers size 
and distance, 
-A brief description of the 
geological structures 
within the blasting zone 
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

8 Health and Safety 

Monitoring: 

 

-pre-placement health 
examination 
 
 
- periodic health examination 
 
 
 
-workplace condition (air, light, 
dust, heat, moisture, odor, noise 
and other parameters as 
required. 
 

 
 
 
-N/A  
 
 
 
- N/A 
 
 
 
At all work places 

 
 
 
-pre –employment and as required  
 
 
 
- at least annually for underground 
workers and every three years for surface 
workers 
 
-Initially at commissioning and annually 
during operations 

 
 
 
-unclear 
 
 
 
 
60 
 
 
45  

-Mongolian National 
Standard  (MNS) for work 
place condition, Hygiene 
and Safety rules of labor    
 
-see Health and Safety 
program 

9 Socio Economic  

 

-Economic paraments 
 
-water levels in wells 
 
-Pasture degradation  
 
Livestock condition 
 
 
 
 
 
 
 
 

 
 
 
- Herder families occupying 
a45 km  radius area from the 
mining operation site including 
11 families which have 
relocated before operation  
 
 

 
 
 
-annually during operation – to be 
reviewed after 5 years 

 
 
 
125  

 
 
 
-Questionnaire for field 
records available for 
Social and Environmental 
Data base  
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Table 2.1 Environmental Monitoring Plan 
 

 

No 

Monitoring Parameters Recommended Location of 

monitoring 

Period and Frequency of monitoring Preliminary 

Cost Estimate 

(Million. MNT) 

Standards and Methods 

10 Training: 

 

Provide monitoring data results 
and resources for local 
administrative and non 
government organizations and 
local community representatives   
to improve their environmental 
knowledge  capacity  
 
Skills training of local residents 
employed at the Project 

 
 
- Herder families occupying in 
45 km area from the mining 
operation site including 11 
families which have relocated 
before operation   
- Khanbogd Soum Governor 
Staff and organizations, 
-Relating non government 
organizations 
-Relating Aimag and State 
organizations 

 
 
-Training and information of annual 
environmental to be implemented during 
construction , operation and  Mine 
Closure Stage. 

 
 
80  

 
 
-Training programs to be 
developed in consultation 
with regulatory agencies 
to meet international 
groundwater modeling 
methods 

11 Geochemistry: 

Monitoring of waste rock and 
tailings geochemcistry to 
validate acid rock drainage 
managemnet programmes 

Waste rock stockpiles; 
 Tailings storage facility; 
borrow pits; quarries; low 
grade ore stockpiles. 

Frequency is in accordance with ARD 
management program and will be 
dependent upon activity. 

280  

12 Tailings Facility Stability: 

Visual and geo-technical 
assessment of TSF embankment 
walls 

TSF embankments and 
perimeter 

Daily visual inspections and annual 
geotechnical assessment 

30 Assessment in accordance 
with relevant guidelines 
in ICOLD 

Total Estimated cost for environmental monitoring plan during Oyu Tolgoi Mining and Processing  Project 

during 40 years.  

3 793 Million 

MNT 

(Or 3.109 

Million US) 

30% of the annual monitoring 
program will be executed 
through the Gov.Organiztion 
(CEMA). 
Order No3339 of MNE  

Note: 1. 30% of the annual monitoring program will be executed through the relevant Government organization with legal responsibility for monitoring 
compliance  and the licensed  Environmental Impact Assessment consultants in accordance with the Special Order of the Minister for Environment No 3339 to 
establish a central ecological monitoring authority,  dated 11 February 2005. 
          2. Details of monitoring program for each subjects provided in the relating chapters    
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Chapter 1. LEGISLATION ENVIRONMENT of OYU TOLGOI PROJECT 

 

1.  RELEVANT LEGISLATION ENVIRONMENT IN MONGOLIA 

There are several relevant environmental laws related during construction and operational period Oyu 

Tolgoi Project.  

 

1.1 LAWS 

There has been a veritable explosion of legislative efforts directed at environmental management in 

Mongolia since 1994.  

 

As of now, there are 29 laws relating to environmental management in Mongolia.  

There are two laws best described as general, i.e., Law on Environmental Protection (1995) and Law on 

EIA (1998). For example: Law on EIA is broadly in line with the international practice, providing for 

an initial assessment of impacts (general EIA) and subsequent decision whether a detailed EIA is 

needed or not. The terms of the Law apply to all new projects as well as modernization or expansion of 

existing facilities. Depending on the type and size of the project, either MNE or local government is 

responsible for EIA’s conduct. (From the report of ADB’s operations for the Mongolia’s Environment 

Implications. 10.2002)  

 

The rest of the laws govern the use of the particular resources or areas of environmental management. 

There are 23 laws, orders, regulations, requirements or standards governing the use of water resources; 

5 governing the use of plant resources, 20 for mineral resources, 18 for protected areas, 9 for wildlife 

resources, 19 for toxic chemicals, 41 for the forest resources. Of the total 135 legislative and regularity 

documents as of mid-2001, only texts of laws were available in translation. The acting environmental 

laws and related articles in the list as follows: 
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    Table 1. Relating environmental law articles and their action character to the OT project 

No 
Acting Environmental laws in 

Mongolia 

Related part and 

articles 

Acting character 
Sanction 

Limitations Prohibition 

1 Constitution of Mongolia Article-6, - 1,2,3,4,5; 
Article-10 - 4; Article-18 
- 1,2,3,5 

Article-6. - 
1,2,3, 

Article-6 - 4 
Article-10 - 
4; 

 
---- 

2 Law on Environmental Protection: 

This Law consists of  39 articles with  
chapters entitled: General Provisions; 
Environmental, Databanks  and 
Research; State Organization Plenary 
Rights on Environmental Protection; 
General Measures on Environmental 
Protection; Use and Restoration  of 
Natural Resources; Environmental 
Monitoring Protection; Obligations of 
Economic Entities; Organizations for 
Environmental and Natural Resource 
Protection; and, Miscellaneous. The 
law was enacted in March 1995 and 
effected June 1995. 

Article-3 - 1, Article-6 - 
1,2; Article-7 - 1-4; 
Article- 8 , --4; Article-9, 
- 4, Article-19, - ,2; 
Article-20 - 1-3; Article- 
21 - 3-4; Article-24 - 1,2; 
Article- 25 - 1,2; Article- 
31, Article-37, Article-38 
 

Article-6 - 1, 
Article-7 - 2 
Article-9, - 4, 
Article-19, - 
2., 
Article-20, - 
1-2, 
Article- 21 - 
3-4; 
Article- 25 - 2 

Article-19, - 
2.1 
Article-20, - 
3 
 

Article-38 

3 Law on Environmental Impact 

Assessment: 

The Mongolian Law on EIA was 
enacted January 1998, and the Law 
consists of thirteen articles within four 
chapters of: General Provision ; (EIA); 
Rights and Obligations of Participants 
in EIA; and Miscellaneous.  
There are defines two types of general 
and detailed EIA, Environmental 
Protection and Environmental 
Monitoring Plans and Methodological 
Guidelines and Procedures and etc. 

Article -4;  
Article- 5.4; 5.5; 5.6;  
Article- 6;  

Article -4; 
Article -5; 

  

4 Law on Air: 

This Law consists of 21 articles with 
chapters entitled: Quality Control and 
Information on Air Protection; and, 
Measures on Air Protection. The Law 
was enacted in March 1995 and 
effected June1995. 
 

Article-8 - 1-4; Article-9 - 
1-3; Article- 10 - 1-6; 
Article-11 - 1-3; Article- 
13 - 1-2; Article-19    

Article- 10 - 
1-6; Article- 
13 - 1-2; 
 

- Article-9 - 
1-3; 

5 Law on water: 

This new Law consists of 38 articles 
for the protection and restoration of 
water and water use. The Law was 
enacted in April 2004 and effected 
June 2005. 
 

Article-4.3,4: Water 
resource 
Article -21.1,2,4; Purpose 
of water use 
Article- 23.1,2,3,4: Water 
user  
Article -24: Requirements 
for water use 
Article-25: Application 
for water use 
Article-26: Issuing 
Conclusions on water use 
Article-27: Water use 
contract 
Article-30: Fees for water 
use and water pollution 
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Article -31, 32, 33, 34: 
Conservation of water 
resources and 
rehabilitation of water 
environs   
Article-36: Water 
facilities 

6 Law on mineral: 

This law consists of 65 articles and was 
enacted in June 1997 and effected July 
1997. 

Article-10.1,2; 11.1,2; 
Article-12; 13; 16; 17; 19; 
20; 21; 24; 25 
Article-26; 27; 28; 29; 30; 
31; 32; 33; 34; 
Article-36; 38; 39; 40; 41; 
42; 43; 44; 45; 46; 59; 61; 
62 
 

Article 30  - 1-
12; Article 31  
- 1-3; 

- Article 52  - 
1.6; 

7 Law on subsoil: 

This law consists of 60 articles and was 
enacted in November 1988 and 
effected 1999.   
 

Article-3: The subsoil of 
Mongolia is the property 
of the State 
Article-9.1,2: Users of 
subsoil 
Article-10.1,2;3: The 
purpose of using the 
subsoil 
Article-15.1,2,3,4,5,6: 
Giving the subsoil for 
purposes other than 
mining 
Article-18: Rights of 
companies to mine 
common minerals 
Article-41; 41’.1,2,3,4: 
Protection of subsoil  

Article 41'  - 
1-4; 
Article 55  - 1-
3; 
 

Article 41  -  
3 Article 43  
- 1; 
 

Article 58;   
Article 59;   
Article 60;    

8 Law on land: 

This Law consists of  65 articles with  
chapters entitled General Provisions, 
The Unified Land Territory of 
Mongolia and Its General 
Classification, Special Need Land State 
and Local Self- Governing 
Organizations Plenary Rights on Land 
Relations,  Land Management, Records 
and Reports on Unified Land Territory, 
Land Possession and Efficient Use and 
Rational Land Use and Protection, and 
Miscellaneous. The Law was enacted 
in November 1994 and effected April, 
1995. 
 

Article-3. 1.7; 3.1.8: 
Definitions 
Article-6.3:Land 
possessors and users 
Article-7.1; land fee 
Article-44.1,5: Use of 
land 
Article-50.1.2;1.3; 1.4: 
Common requirements 
for use of land and its 
protection 
Article-55.2,3,4,5: 
Rational use and 
protection of underground 

Article-6  - 
6.3; Article-44 
- 1,5 

  

9 Law on natural plants: 

This Law consists of 22 articles and 
covers the protection and use of native 
flora and includes the list of 133 “very 
rare” plant species. The Law was 
enacted in April 1995 and effected 
June 1995. 
 

Article-10; Article-
11.1,2;  
Article-12;  
Article-13.1,2,3;  
Article-17.1,2 

Article-10; 
Article-11 - 1; 
Article-13 - 1-
3; 

Article-11 - 
2; Article-17 
- 2 

 

10 Law on Plant Protection: 

 

Article-8    
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11 Law on forest: 

This Law consists of 33 articles with 
chapters covering forest protection, use 
and restoration. The Law was enacted 
in March 1995 and effected June 1995. 
 

Article-26.1 Article- 26 - 1   

12 Law on prevention of steppe and 

forest fires: 

This law consists of 14 articles with 
purposes fire prevention, suppression 
and restoration efforts.  
The law was adopted in May 1996. 
There are three accompanying pieces 
of regulation: 

1. Cabinet Ministry Resolution 
#107, 1997-Procedure for 
announcing the mobilization 
of people and equipment for 
fire suppression; 

2. Appendix 1 (same resolution) 
–List of provisions Regarding 
information Citizens who are 
to be mobilized should learn 
concerning fire events; and  

3. Cabinet Ministry Resolution 
#2, 1997-Guidelines for 
assessment of adverse impacts 
caused by Fire; 

Article-3;  
Article-4.1,2,3;  
Article-6.1,2,3;  
Article-7.1,2, 

   

13 Law on Hunting: 

This Law consists of 29 articles 
covering the hunting and trapping of 
animals. The Law was enacted in April 
1995 and effected June 1995. 
 

Article-6.1,2; Article-
9.1,2; Article-
10.1,2,3,4,5; Article-
11.1,2; Article-13.1,2,3; 
Article-14. 
1.1,1.2,1.3,1.4,1.5,1.6,1.7,
1.8; Article-15.1 

Article-6 - 1-
2; Article-9 - 
1-2; Article-10 
- 1-5; Article-
11 - 1-2; 
Article- 13 - 
1-3; 

Article-14 - 
1.1-1.8; 
Article-15 - 1 

 

14 Law on special protected area: 

This Law consists of 44 articles with 
chapters entitled: General Provisions; 
Strictly Protected Areas and their 
Protection Regime; National 
Conservation Parks and their 
Protection Regime; Nature Reserves 
and their Protection Regime; 
Monuments and their Protection 
Regime; Plenary Rights of State 
Organizations for Special Protected 
Areas; Land Use Research and 
Investigation Activities in Special 
Protected Areas; and Miscellaneous. 
The law was enacted in November 
1994 and became effective in April. 
1995. 

Article-12;  
Article-18;  
Article-21.1,2;  
Article-24.2;  
Article-33.1,2,3;  
Article-38.1,2;  
Article-39.1,2;  
Article-40.1,2 

- Article-12; 
Article-18; 

 

15 Law on buffer zone protected area: 

This law was adopted in October 1997 
with 11 articles. Its purpose is to set out 
the procedures for establishing and 
managing buffer zones around 
Mongolia’s Special Protected Areas.  

Article-9.1 Article-9.1   

16 Law on protection of cultural Article -11.5: Article-17 -- Article-17 -- Article-17 - 
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heritage: 

This law consists of  23 articles for the  
There is one accompanying piece of 
regulation: 

1. Resolution No.37 of the 
Minister of Education, Culture 
and Science, Feb, 2005. 
Regulations on conducting of 
archaeological exploration, 
excavation and surveying. 

 

Archaeological 
exploration,  excavation 
and survey 
Article-17.1, 9, 12, 13: 
System for handing 
down, protection, 
preservation of Cultural 
Heritage. 

6,8,9, 7,10,11,12,13 7,10,13 

17 Law on protection from toxic 

chemical: 

This Law consists of 19 articles for the 
protection from and use of hazardous 
chemicals and was enacted in April 
1995 and effected June 5, 1995. 
 

Article-4.2.2,2.8,2.10,3; 
Article-6.1,2; 
Article-8; Article-9.1,2; 
Article-10.1,2; Article-
12; Article-14.1,2,3,4,5;  
Article-15.1,2;  
Article-16.1,2,3 

Article-4 - 2.2, 
2.8, 2.10,3; 
Article-6 - 1,2; 
Article-8, 
Article-9 - 1,2; 
Article-10, - 1; 
Article-12; 
Article-14 - 1-
5; Article-15 - 
1; Article-16 - 
1,2,3 

Article-10 - 
2;  
Article-15 - 
2; 

 

18 Law on household and industrial 

waste:  

This law consists of 23 articles for the 
ownership of waste, rights and 
responsibilities of organizations, 
disposal, collection, transportation, 
burying and was enacted in November 
2003 and effected July 1, 2004.  

Article- 5.1,3,4: 
Ownership of waste 
Article- 10.1,2,3: Rights 
and responsibilities of 
citizens, entities and 
organizations with regard 
to waste 
Article- 11: Disposal and 
burying of waste 
Article- 12.2: Waste 
collecting and 
transportation 
Article- 15.1: Locations 
where designation of 
waste disposal points is 
prohibited 
Article- 20: Fees for 
producing waste 

Article- 22.4.1: Control 
on implementation of 
legislation on waste 

   

19 Law on fees for the use of water and 

mineral water resources: 

This law consists of 13 articles and it 
was enacted in May 1995 and effected 
July 1995. The some paragraphs are 
added in the articles of 4, 6 and 7 of 
this law by the amendment of 
December 2004.   
There is one accompanying piece of 
regulation: 

1. Resolution #7of Government 
of Mongolia, 12 Jan 2005. 
Determining the fee rates and 
amount 

 

 
 
Article-6.1,2,3: 
Assessments of water 
reserves 
Article-7.1,2,3,4,5,6:Fee 
rates and amounts 

   

20 Law on land fees: Article-6.1.1, 1.2, 1.3, Article-6 -   
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This law consists 13 articles. The law 
was enacted in April 1997 and effected 
July 1997. There are two 
accompanying pieces of regulation:  

1. Resolution No 152 of the 
Government of Mongolia, 
June 25, 1997. On some 
measures for the 
implementation of the Law on 
Land fees. 

2. Order No 123 by the Minister 
of Environment of Mongolia, 
Sep 8, 1997. On approval of 
methodological instructions. 

 

2,3,4,5: Indicators used in 
estimating land fees and 
determining the indicators 
 Article-
7.1.1,1.2,1.3,2,3,4,5,6,7,8
: Amount and percentage 
of land fee 

1.1-1.3, 
 Article-7 - 2-
8 

21 Law on reinvestment of natural 

resource use fees for conservation 

and restoration of natural resources: 

Article-3.1,2,3;  
Article-4.1,2 

Article-3 - 2,3; 
Article-4 - 2 

  

22 Law on natural plant use fees: 

This law consists of 13 articles and was 
enacted in May 1995 and effected July 
1995.  
 

 Article-6.1,2, Article-6 - 1,2   

23 Law on fees for the harvest of timber 

and fuel wood: 

This law consists of 13 articles with 
forest use fees. The law was enacted in 
May 1995 and effected July 1995. 
 

Article-5;  
Article-6.1,2,3,4 

Article-5; 
Article-6 - 1-4 

  

24 Law on hunting resource use and 

hunting and trapping permit fees: 

This law consists of 12 articles 
controlling the licensing and 
authorization of hunting. It was enacted 
in May 1995 and effected July 1995.  
 

Article-
4.1.1,1.2,1.3,1.4,2.1,2.2,2.
3;  
Article-
5.1.1,1.2,1.3,1.4,1.5, 
5.2.1,2.2,2.3,2.4,2.5,3 

Article-4 - 
1.1-1.4 ,2.1-
2.3; Article-5 - 
1.1-1.5,     2.1-
2.5, 3 

  

25 Mongolian Law on wildlife animal: Article-3, Article-9 - 1,2; 
Article- 10 - 1,2; Article-
15 - 1-6; Article-18, 
Article-41 - 1-4;  
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1.2 LAWS ON NATURAL RESOURCES USE FEE PAYMENT 

 

Since 1995, five separate acts which established the various fees to be paid for natural resource uses 

like forest, water, natural plant, land and hunting. The names are as follows: 

• Law on fees for the use of water and mineral water resources; 

• Law on land fees;   

• Mongolian law on reinvestment of natural resource use fees for conservation and 

restoration of natural resources;  

• Law on natural plant use fees; 

• Law on fees for the harvest of timber and fuel wood and 

• Law on hunting resource use and hunting and trapping permit fees. 

 

1.2.1 Law on fees for the use of Water and Mineral Water Resources 

 

The actual rates and amounts for water use fees are to be determined by the Government of Mongolia 

within the set out in the table below. Determining the rate for mineral water use fees is responsibility of 

the Aimag or Capital City Citizens’ Khural within the limits set out in the table.  

 

Exemptions are required for drinking water or water used for household needs, livestock and family 

vegetable gardens, extinguishing fires and fighting other natural disasters, and reuse of water for 

“industrial technological” needs. Discounts may be authorized by the Government of Mongolia where 

mineral content of the water is reduced during use or for the rehabilitation of natural resources.  
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Table 2. Maximum and minimum fees for water resource use 

Water subject to the fees Unit 

Fee limits 

Surface water Ground water 

minimum maximum minimum maximum 

1. Income earned from the 
production or services such as 
hydroelectric power stations, 
water shipment, breeding of 
commonly distributed water flora 
and fauna, travel and sport. 

% SI 
/sales 

income / 
1.0 5.0 - - 

2. Per cubic meter for potable 
water and water used for 
household purposes. 

MNT/m3 - - 1.00 30.00 

3. Per cubic meter of water used 
for production, services or 
commerce by citizens, economic 
entities and organizations. 

MNT/m3 10.00 20.00 30.00 50.00 

4. Per cubic meter of water used  
for mining operations and 
production: 

     

a) Gold and tin extraction MNT/m3 50.00 100.00 100.00 150.00 
b) Oil mining, zinc and lead 
dressing/processing, 

MNT/m3 
50.00 100.00 100.00 150.00 

c) Copper and fluorspar dressing. MNT/m3 20.00 80.00 50.00 150.00 

 

Table 3. Maximum and minimum fees for mineral water resource use 

Mineral Water subject to the 

fees. 
Unit 

Fee limits in MNT, local currency 

Hot  Cold 

minimum maximum minimum maximum 

1. For use in medical treatments 
and for health purposes. 

Person 
(per 
day) 

10 50 5 40 

2. For use as primary or 
supplementary commercial raw 
material. 

Cubic 
meter 

500 1500 1000 3000 

 

Table 4. Appendix to the Resolution No7 of the Government of Mongolia (Jan 12, 2005) 

No Purpose of water use (centres) Unit Water use fee 

Surface water Underground 

water 

6 

Entities, organizations and individuals 
conducting production and service 
businesses  for the purpose of profit-
making  

 
 
 
 
 
 
 

MNT/m3 

  

1/ Ulaanbaatar, Darkhan and Erdenet 
cities 

10.0 30.0 

2/ Bayan-Ulgii, Khovd, Uvs, Khuvsgul, 
Bulgan, Selenge, Tuv, Zavkhan, 
Arkhangai, Uvurkhangai, Dornod and 
Khentii aimag centers , other towns  

 
 
 

10.0 

 
 
 

10.0 
3/ Bayankhongor, Dornogobi, 
Dundgobi, Sukhbaatar, Gobi-Altai, 
Umnugobi/Southgobi aimag centers, 
other towns and settlements  

 
 

10.0 

 
 

30.0 
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1.2.2 Law on land fees: 

 

In general, the law requires the determination of a base assessment using specified indicators depending 

upon the type of land involved which is then multiplied either by a given percentage per hectare, the 

number of sheep units grazing the land, or amount per kilometer and which may then increased or 

decreased based on other defined factors. 

 

The land use fees for the mineral exploration, except for the oil, gas and water, shall be paid in 

accordance to the article 24.2 of the Mineral Law. There will be no double payment. 

 

The fee of mining operation field shall be set twice as high as that of the zone of agricultural land 

rating, or city, village, or other settled place existing on the field prior to the start of mining. (See 

attachment 1) 

 

1.2.3 Mongolian law on reinvestment of natural resource use fees for conservation and 

restoration of natural resources: 

 

The fees collected pursuant to the five natural resource use fee laws described in the preceding 

paragraphs must be comply with the requirements of this law.  

 

Table 5. Natural resource use fee reinvestment percentage 

Type of natural resource use fee revenue Percentage 

Natural Plant use fee revenues 30 
Hunting Resource use Payment 50 
Land fee Revenues 30 
Timber and Fuel wood Harvesting fee revenues 85 
Water and Mineral water use fee revenues 35 

 

1.2.4 Law on natural plant use fees:  

The fee amount defined by this law is based on weight at time of collection. Exemptions to fees are to 

be given for household collection of abundant species, collection of any natural plant for hay and 

collection of Abundant and Rare species for research purposes. Fees are to be paid directly to the Soum 

or Duureg government budget as the case may be. 

1.2.5 Law on fees for the harvest of timber and fuel wood: 

Forest fees are divided into three basic categories including:  

1/ harvesting live trees fore fuel wood and timber 

2/ salvaging stumps, fallen tree parts, tree tops and branches for fuel wood and 
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3/ collecting saxaul for fuel wood. 

 

The planned coal mining is located in the Gobi region of Mongolia. So there are only saxaul trees. The 

third category is measured by the ton. Its harvesting for fuel wood and timber is to a fee of 2-10% of the 

ecological and economic assessment /E.E.A. / 

An additional set of variable rates has been established by the Government of Mongolia for harvest of 

timber and fuel wood depending on the economic and ecological assessment, the transportation distance 

and the type of tree. Exemptions are available for protecting afforestation areas or spring sources or for 

building officers for rangers in border areas. 

 

Table 6. Fees for harvest of timber and fuel wood 

Forest resource subject to fees Unit Fee amount 

Harvest of live trees for fuel wood Dense m3 6-30% E.E.A 
Harvest of live trees for timber Dense m3 6-30% E.E.A 
Harvest of stumps for fuel wood Scare m3 2-10% E.E.A 
Harvest of fallen tree parts for fuel wood Scare m3 2-10% E.E.A 
Harvest of tree tops and branches for fuel wood Scare m3 2-10% E.E.A 
Harvest of Saxaul for fuel wood Ton 2-10% E.E.A 

  

1.2.6 Law on hunting resource use and hunting and trapping permit fees 

The fees may be given for trapping animals for the purpose of reintroduction to other areas, for culling 

of animals pursuant to the MNE or Ministry of Health order to eliminate disease, for hunting wolves to 

protect livestock and people and for the temporary trapping of animals for research. Fees for hunting by 

foreigners or for exportation of live animals go directly to the MNE who is responsible for transferring 

the reserve use fees to the central budget and the licensing fees to the Soum or Duureg budget. 
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1.3 RELATING REGULATIONS AND STANDARDS 

 

There are 3500 national standards and over 10 international standards applied in Mongolia. These can 

be found in the Catalogue of Standards of the Standardization and Measurement Center /SMC/.   

 

Near 140 of them belongs to the environmental standards, about two thirds of them adopted before 

1989 and rest added since. The majorities of them define, provide general requirements, or specify the 

method of measurement. Only 8 standards are ambient or discharge standards. Ambient standards exist 

for air, drinking water, surface water and soil. Discharge standards exist for selected air pollutions and 

wastewater entering centralized treatment plants. 

 

There are six national standards related to environmental reclamation and re-vegetation since 2000. For 

example: Most of the  Mongolian air ambient standards (largely copied from the USSR practice) are 

slightly more stringent that, for instance the average of Asian and South East Asian Nations (ASEAN) 

countries’ corresponding standards.   

 

The ambient surface water quality standards specify 18 parameters (biochemical demand of oxygen 

/BOD/, SS, pH, etc) with values similar to those used by other countries for non-drinking water. 

 

Drinking water standards specify 25 parameters.  

The standards for industrial wastewater discharges into sewers are not very different from those used 

too. The environmental standards are in the list as follows: 
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Table 7. Relating standards to the OT project construction and operation period    

No Acting Environmental Standards 

1 MNS 4915:2000 Environment. Rehabilitation of disturbed lands during geological exploration. 
Techical requirements. 

2 MNS 4916:2000 Environment. Rehabilitation of distrurbed lands during open mining of ore gold 
deposits. 

3 MNS 4917:2000 Environment. Requirements for determination of the fertile soil layer standard 
disposal while performing earth-moving 

4 MNS 4918:2000 Environment. Basic requirement for re-plantation of destroyed land 
5 MNS 4919:2000 Environment. Requirements for covering soil of destroyed land for re-vegetation 
6 MNS 4920:2000 Environment. Requirements for covering soil of destroyed land for re-vegetation 
7 MNS 0017-0-0-06:1979 Environmental protection standard system 
8 MNS 0017-5-1-13:1993 Rehabilitation of destriod lands. Terminology and determination. 
9 MNS 0017-5-1-18:1983 Rehabilitation. Classification of distrurbed lands. 

10 MSN 0017-5-1-19:1992 General requirements for rehabilitation of  disturbed lands. 
11 MNS 3473:1983 Environment. Land. Land use. Terminology and determination. 
12 MNS  4191:1993 Environmental protection standard system. Climate of Mongolia. Main parameters. 
13 MNS 4219:1994 Environmental protection standard system. Ecological pasport for enterprises. Main 

rules. 
14 MNS (ISO) 4226:2000 Air quality. General subject and General requirements. 
15 MNS 4585:1998 Air quality parameters. General requirements. 
16 MNS 0017-2-3-16:1998 Air. Rules of air quality monitoring of city and settlements. 
17 MNS 4586:1998 Indicator of water environment quality. General requirements. 
18 MNS (ISO) 4867:1999 Water quality. Sampling third part. Recommendation for storage and 

protection 
19 MNS 3342:1982 General requirements for protection underground water  
20 MNS 3597:1983 General rquirements for protection surface and underground water from fertilizer. 
21 MNS (ISO) 5667-11:2000 Water quality. Sampling. Sampling rules from underground water. 
22 MNS 0899:1992 Requirements and rules for choose water supply sourse and hygenic requirements. 
23 MNS 0900:1992 Drinking water. Hygenic requirements and quality control  
24 MNS 4943:2000 Water quality. Effluent standard 

 MNS 4047:88. Procedures for testing the quality of surface water 
25 MNS 4288:95 General requirements for selecting a site for wastewater treatments plants and treatment 

technologies and effectiveness  
24 MNS 3297:1991 Soil. Volume of hygenic parameters of soil of city and settlements. 
25 MNS 3298:1991 Soil. General requirements for sampling. 
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B. Other regulations and legal codes of authorized authorities 

 

Table 8. Some regulations acting in environmental field    

No Acting Environmental Acts 
Relation to 

certain laws 

1 Rules for repayment of water population. State environmental committee order 
No 6, 1992 

Water law 

2 Rules for lining on the inside of waste water dug hole order of MNE and MN, 
169/171 1995 

Water law 

3 Rules for protection of water recourses order of Ministries of MNE and MH, 
143/A/352, 1997 

Water law 

4 Regime of protection and hygienic zone of water supply sources. Order of 
ministries MI, MNE and MH, 167/335/A/171 

Water law 

5 Rules of registration of water resource population liquidation and restoration 
order of ministries of MNE 167/335/a/171   

Water law 

6 Form of agreement water and water environment use order of ministry of  
MNE, 152, 1995 

Water law 

7 Rules for choose location of waste water points. Order of ministries of MNE, 
MI and MH 

Law on household 
and industrial 

waste 
8 General rules for tour in special protected area. Order No 43 of MNE  Law on Special 

Protected area  
9 General rules of service for tour and other activities within special protected 

area. Order, No 94, of minister of MNE. 
Law on Special 
Protected area 

10 Regulation to set up wastewater removal point. Order No 167/335/a/171 of 
MNE, 1995 

+ Law on 
household and 
industrial waste 

11 Regulations on sorting, collection, packaging, temporary placement, 
transportation, disabling, storage and disposal of the hazardous waste. No 135 
of government. 3 July 2002.  

Law on Protection 
of chemical toxic 

12 Common mineral procedure A121/88/98 of MNE and AIM + Mineral law 
 Procedure for depositing cash for the reclamation of land disturbance by 

geological exploration and mining activities. Order No 89/4/124 (1998) by 
MNE and Agriculture & Industry of Mongolia.  

Mineral law 

13 Boundary of peripheral zone of Gobi Small National Conservation Park. Order 
No 245 of MNE 

+  Law on Special 
Protected area 

14 Water quality normative and requirements for water supply facilities. Order of 
ministries of MNE and MHSS, No 143/a/352, 1997 

Water law 

15 Resolution No.37 of the Minister of Education, Culture and Science, Feb, 2005. 
Regulations on conducting of archaeological exploration, excavation and 
surveying. 

+  Law on 
Protection of 

cultural heritage 
16 Resolution No 152 of the Government of Mongolia, June 25, 1997. On some 

measures for the implementation of the Law on Land fees.  
+ Law on  Land 

fee 
17 Order No 123 by the Minister of Environment of Mongolia, Sep 8, 1997. On 

approval of methodological instructions. 
+ Law on Land 

fee 
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Appendix 1. ENVIRONMENTAL APPROVAL PROCESS  

 

I stage:   

 

 

 

 

 

 

 

 

 

 

 

 

II stage:   

 

 
 

 

Appendix 2. WATER USE APPROVAL PROCESS 

 

 

 

Start up project 

OYU TOLGOI PROJECT 
 

Environmental Impact Assessment 
(EIA) – ECO-TRADE LLC  

Review by IMMI 

 
Khanbogd Soum  
Governor Review 

Submission to MNE 

Decision of MNE 

 

Project implementation stage 

 

Khanbogd Soum Governor  
State Inspector in Soum - signature 

• Submission to MNE 
• State Inspector Agency in DZ and 

UB 

  Environmental Protection Plan (EPP)    
      with budget accordance with 

recommendation of EIA  

EIA of OT Project 
Volume II for water 

resources and exploitation 
+ 

Water Resource Report  

Water use fee 
via contract  

Water use fee for household  

(1m3 = 1÷30₮) 

Water use fee for industrial  

(1m3 = 30÷50₮) 

Environmental bond depositing 50% of 
EPP budget to the soum 

Water use 
application 

Use of water over 100 m3/day 

Use of water 50-100 m3/day 

Decision making 
committee MNE 

Local Governor 
approval 

Annual environmental report 

Archaeological studies  

Archaeological approval 
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