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1 Introduction
Ecosystem services are the benefits people obtain from ecosystems, and although they come from the
environment, the focus is on the people which rely on these Ecosystem Services. As such, identification
and evaluation of Ecosystem Services requires both ecological and social expertise, and significant
stakeholder involvement.
Four Ecosystem Services were defined as critical to the Oyu Tolgoi project by the project ESIA because
of the high levels of dependence on them by local communities: these being pasture, biomass fuel,
freshwater and water regulation. A full discussion of the identification and justification of these four
priority Ecosystem Services can be found in the ESIA (Oyu Tolgoi 2012a) and supporting Critical Habitat
Assessment (TBC & FFI 2012) for the project.
Oyu Tolgoi is committed to applying relevant international standard to the project, including the
International Finance Corporation (IFC) Performance Standards (PS), as well as Rio Tinto corporate
commitments. Under the IFC PS, PS6 (IFC 2012), requires the project, in regards Ecosystem Services,
to:
i.

minimize impacts to Ecosystem Services, and implement mitigation measures that aim to
maintain the value and functionality of those Ecosystem Services, to affected communities;
and,

ii.

minimize impacts to maintain the Ecosystem Services essential to the project over its lifetime.
These mitigation actions are dealt with in separate documents (Oyu Tolgoi 2013a, 2013b) , and
are not further discussed here.

2 Scope
This ESMEP is designed to support OT to maintain both the supply of critical ecosystem services as
identified in the Critical Habitat Assessment (TBC & FFI 2012), and the benefits of those critical
ecosystem services to identified beneficiaries.
The scope of this plan is to establish the rationale and framework to monitor the services that are of
priority importance to affected communities to demonstrate that the project is maintaining their value
and functionality.
•

The functionality of ecosystem services is considered the environment’s ability to continue to
supply the service to the beneficiaries.

•

The value of ecosystem services is considered the way in which beneficiaries benefit from and
use the ecosystem service

OT’s actions to minimize and monitor impacts to ecosystem services essential to the project, specifically
water availability and use, are captured in the project’s Water Management Plan.
This plan will continue until the completion of mine closure. The scope of ecosystem service monitoring
is likely to remain same for all critical ecosystem services, although some methods may be added,
changed, or dropped over time as part of the adaptive management review of this ESMEP. This ESMEP
will cover the area of affected ecosystem services by both OT’s direct and indirect footprint, and those
beneficiaries affected by those impacts. Typically, beneficiaries are those residents directly impacted
by the mine infrastructure, and those of Khanbogd soum for indirect impacts. Beneficiaries for each
Ecosystem Service are identified in each section below.
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This document is a live document, and changes to this document can be made at any time by the
ESWG or during the annual review as specified in Sections 8 and 12.

3 Roles and Responsibilities
Overall responsibility for the delivery of this plan sits with the chairman of the Ecosystem Service
Working Group (ESWG), which consists of managers and subject matter experts from the social
performance, and environment and biodiversity, teams. The chair of the ESWG rotates between the
ESWG members yearly, and other WG members will provide consultation of long term strategy and
consistency of the plan. Roles and responsibilities of other parties are outlined as following (Table 1).
Table 1. Roles and responsibilities for delivery of this Ecosystem Services Monitoring Plan
Role
Responsibilities
Chairperson
of
Ecosystem
Service
Working Group
Ecosystem
Services
Working Group

•

Overall responsibility for the implementation of this Ecosystem Services
Monitoring and Evaluation Plan

•
•

Make the ESMEP available to all employees, contractors and the public;
Secure adequate support and funding for the ESMEP within OT to ensure
its implementation;
Ensure that departmental annual work plans and contractor agreements
include collection of metrics to meet indicators required for the ESMEP;
Ensure that contractors understand the concept of Ecosystem Services,
and that impacts to Ecosystem Services are minimised throughout their
contract work;
Prepare an annual report documenting OT’s actions against each indicator
(see Section 12); and,
Determine actions should thresholds for any indicator be exceeded (see
Section 10) and review this ESMEP once the issue has been resolved to
determine if changes need to be made to the ESMEP;
Ensure the appropriate collection of data to monitor indicators related to
beneficiaries and social features;
Review, and analyse if necessary, data collected against each indicator,
and alert the ESWG chairman if thresholds are exceeded;
Co-ordinate actions should indicator thresholds for beneficiaries be
exceeded; and,
Disseminate monitoring results to affected beneficiaries, communities and
to the wider public if required.
Ensure the appropriate collection of data to monitor indicators related to
biodiversity features: specifically related to saxaul forest and pasture;
Review, and analyse if necessary, data collected against each indicator,
and alert the ESWG chairman if thresholds are exceeded; and,
Co-ordinate actions should indicator thresholds for biodiversity features be
exceeded
Ensure the appropriate collection of data to monitor indicators related to
Ecosystem Service features related to water: specifically those of
Freshwater and Water Regulation;
Review, and analyse if necessary, data collected against each indicator,
and alert the ESWG chairman if thresholds are exceeded; and,
Co-ordinate actions should indicator thresholds for water features be
exceeded.

•
•
•
•
•

Social team

•
•
•
Biodiversity team

•
•
•

Water team

•
•
•
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4 Interfaces with other project documents and
programs
This monitoring plan has overlaps and cross-linkages to a number of other management plans,
including:
Biodiversity Monitoring and Evaluation Plan (BMEP) – Outlines a set of indicators which allow OT
to assess the impacts of operational activities and the effectiveness of mitigation actions. Many of the
indicators listed in this plan, especially on the supply and impact sides, are collected through the BMEP.
Offset Management Plan (OMP) – Outlines a set of conservation projects which are dedicated to offset
or compensate for residual impacts to biodiversity from OT’s activities. Many of response indicators
listed in this plan will be collected from offset projects as they progress over time.
Land Disturbance Control and Rehabilitation Management Plan (LDC&RMP) – Outlines
procedures and management controls relating to land disturbance, so that OT both minimises its impact
on priority floral biodiversity and ensures that appropriate rehabilitation is undertaken. A number of
response indicators listed in this plan are collected through the LDC&RMP.
Water Resource Management Plan (WRMP) – Outlines measures to ensure efficient, safe, and
sustainable use and protection of water resources and ecosystems in and around OT, by all OT
departments and contractors. It covers all water used by OT, from the point of abstraction, through to
its loss from the system in the tailings management facility or elsewhere, and emphasises the need to
maximise the recycling and re-use of water to minimise the daily volume abstracted from the aquifers.
It also covers the protection and monitoring of the water resources in the area, which are essentially for
the sustainability of the local communities and wildlife.
Pasture and Livelihood Improvement Management Plan (PLIMP) – Outlines measures to minimize
and mitigate direct and indirect adverse impacts on pastures from OT’s activities, and to improve the
quality of benefits that herders get from pasture. It attempts to ensure that the overlapping and
competing interests of wildlife and herders are balanced in a sustainable manner and that critical
ecosystem services are protected.
Influx Operational Management Plan (Influx OMP) – Outlines the potential increase in regional
population due to OT, and OT’s response to this. Should try and minimise new residents’ impact on the
supply of ES, and their impact on existing residents’ benefits gained from ES.
Resettlement Action Plan (RAP) – Outlines measures to mitigate the negative impacts of
displacement; identify development opportunities; develop a resettlement budget and schedule;
establish the entitlements of all categories of affected people and monitoring of its implementation.
Participatory Environment Monitoring Program (PEM) – Outlines the participation of the local
community members in the environmental monitoring of herders’ hand wells, elm trees, fauna,
rangeland and dust to ensure that the monitoring processes and outcomes are open and transparent
to the community. The programme allows local people to volunteer to take part, providing local citizens
and herders with the opportunity to be part of the process of managing environmental issues.
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5 Overview of Ecosystem Services
Broadly, Ecosystem Services are the benefits people obtain from ecosystems (Millennium Ecosystem
Assessment 2003). They are the ‘conditions and processes through which natural ecosystems, and the
species that make them up, sustain and fulfil human life’ (Daily 1997), and ‘represent the benefits human
populations derive, directly or indirectly, from ecosystem functions’ (Costanzo et al. 1997).
Ecosystem Services can be organised into four types (Millennium Ecosystem Assessment 2003)(Figure
1):
•

Provisioning services, which are the products people obtain from ecosystems (e.g.
agricultural products, water for drinking, construction materials, etc.);

•

Regulating services, which are the benefits people obtain from the regulation of ecosystem
processes (e.g. purification of water and air, control of pests and disease, natural hazard
mitigation, etc.);

•

Cultural services, which are the nonmaterial benefits people obtain from ecosystems (e.g.
spiritual and sacred sites, recreational purposes, aesthetic enjoyment, etc.); and

•

Supporting services, which are the natural processes that maintain the other services (e.g.
nutrient capture and recycling, primary production, pathways for genetic exchange, etc.).

Provisioning
Products obtained
from ecosystems like:
food, fiber, fuel,
genetic resources,
medicines or
freshwater

Regulating

Cultural
services

Benefits obtained from
the regulation of
ecosystem processes
such as climate, water,
disease, erosion
regulation, pollination.

Non-material benefits
from ecosystems such
as: cultural diversity,
spiritual and religious
values, cultural
heritage, recreation and
tourism,

Supporting Ecosystem Services
Necessary for the production of all other services. Supporting services include:
Soil formation, photosynthesis, nutrient and water cycling, etc.
Figure 1. Categories of Ecosystem Service (adapted from the Millennium Ecosystem Assessment 2003)
Where potentially significant project-related risks to Ecosystem Services are identified, “Priority
Ecosystem Services” are identified. Priority Ecosystems Services are defined as (i) those services on
which project operations are most likely to have an impact and, therefore, which result in consequent
adverse impacts to Affected Communities and/or (ii) those services on which the Project is directly
dependent for its operations (e.g., water). What are the priority ES for the OT project?
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The OT ESIA Baseline reviewed and screened 21 Ecosystem Services for priority status and
determined 8 to be priority Ecosystem Services, of which two, fresh water and water regulation, were
considered to be critical Ecosystem Services. Additionally a Critical Habitat Assessment by TBC/FFI
(2012) identified two additional critical services: biomass fuel and pasture”. For more details of the
assessment process for these Ecosystem Services, see the Oyu Tolgoi Environmental and Social
Impact Assessment Section B, Chapter B7b: Ecosystem Services (Oyu Tolgoi 2012a) and Appendix 2:
Oyu Tolgoi Project Critical Habitat Assessment (TBC & FFI 2012). These four Ecosystem Services are
the focus of this ESMEP.

6 Overview of the monitoring approach
The monitoring framework being used in the ESMEP is focused on four aspects of each priority
Ecosystem Service: their supply (or state), the benefits derived by stakeholders, pressures to the
supply of the Ecosystem Service and OT’s response to those pressures (Figure 2). Measuring these
four attributes will ensure that the functionality and value of the Ecosystem Services are maintained for
affected beneficiaries, a requirement for OT under PS6 (IFC 2012). Responses by OT will be
proportional to the pressure OT has caused to a particular Ecosystem Service, as determined by the
monitoring outlined in this document. The level of response will be sufficient to maintain, or improve,
the supply/state of an Ecosystem Service, and the benefits derived, at levels prior to OT commencing
operations. Thus, monitoring of the supply/state and benefits determines whether changes are
occurring in any Ecosystem Service; monitoring of pressures determines whether this change is a result
of OT’s operations; if so, a response is implemented and future monitoring of the supply/state, benefits
and pressure determines the effectiveness of that response.
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Supply /
State
The amount or
availability of
the Ecosystem
Service

Pressure

Response

On the supply /
state, either from
OT or external
sources.
Can also be to
the access or use
of the Ecosystem
Service

Actions that OT
does to ensure
impacts do not
lead to changes
in supply of, or
benefits gained
from, the
Ecosystem
Service.

Benefit
That affected
stakeholders
gain from the
Ecosystem
Service,

Figure 2. Conceptual layout for the approach taken for Ecosystem Services in this document.
The indicators defined in this document (Table 3-Table 6, and Appendix 1) each require a certain type
of monitoring to determine how the indicator is tracking and whether it has exceeded the threshold set
for that indicator. In most cases, the data for the indicator is collected through an existing program (e.g.
the BMEP, Anti-poaching, RAP engagement) and where this exists, the appropriate program is
specified in the relevant appendix. For some cases, the relevant data is collected, but may require a
different analysis for it to be applicable to this ESMEP. For a small number of indicators, new data will
need to be collected to determine tracking and thresholds – in the Appendix 1 these are highlighted,
along with the agency responsible for their collection, and the relevant data collection and analysis
methods.

7 Priority Ecosystem Services
7.1

Pasture

Nomadic lifestyle relies on natural pasture as it provides main forage source for the livestock which
generates, either directly or through sales of animal products, the majority of herders’ income.
Khanbogd soum of Umnugobi province is located in the south Gobi desert region where annual average
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precipitation is 80-100mm. Total land within Khanbogd soum is estimated at 1,496,000 ha and
pastureland is reported to total 1,176,164 ha, or approximately 78% of the total area in Khanbogd.
In 2010, the Mongolian Society for Range Management calculated that the soum had a total of 781.239
ha of pasture with water supply for human and animal consumption. Assessment of pasture carrying
capacity in Khanbogd shows that pasture for grazing is sufficient in Khanbogd soum if available water
supply is not taken into account. These findings are consistent with what was anticipated, because
conditions in the previous summer and autumn were good, with high relative rainfall and a good pasture
yield per hectare.
Table 2. Pasture use information of Khanbogd soum (source; Nutag Partners 2016.)
Bag
Total
Pasture
Percent of Productio Winter
carrying Livestock
names
territory
area (ha)
total
n
2015 capacity 2015-2016 number 2015
(ha)
territory
(kg/ha)
(SEU*)
(in SEU*)
Bayan
Nomgon
Javkhlan
t
Gaviluud
Total

267304
477539
548903

210431.6
218005.6
195465

78.72%
45.65%
35.61%

137
117
85.9

65327
60417
94071

80469
55746
66487

202678
1,496,424

80579.1
704,481.3

39.76%
47.08%

122.2
115.525

62165
281,980

78308
281,010

*SEU = Sheep Equivalence Units
Due to the arid environment, the most prominent livestock are goats, followed (in decreasing
prominence) by sheep, camels, horses and cows (cited in TBC & FFI 2012). These livestock generate
a number of potential cash flow streams for herders: they can sell alive animals, cashmere, wool, hide,
meat and dairy products. Livestock also provide food sources for herders, including meat and milk
products, and can carry cultural and aesthetic meaning, through activities such as horse and camel
racing.
According to the Land Law of Mongolia, pastureland can be used as a common resource under the
regulation and control of local government administration; however herders can own the land around
their winter camp. Local government agencies also set rules and regulations about pasture carrying
capacity, and resting and grazing rotation on the certain areas of pasture within their jurisdiction,
although these directives are rarely enforced.
OT has caused the loss of 10694.16 hectares of pasture land in Khanbogd soum, and predicts to cause
the additional loss of 260 ha in the future: all of which was previously used by herders. This loss consists
of direct removal of pastureland for the construction of infrastructure including roads, power lines,
camps, and fencing an area pastureland within the mine lease area. There are also potential indirect
impacts from the presence of OT through the influx of new herders seeking opportunities in the region
created by the OT. If realised, the influx of these new herders would place additional strain on the
already limited pasture resources and likely lead to increased degradation of pasture if no remedial
action was taken.
The loss of pasture due to OT’s activities has impacted all herders who previously used that pasture for
grazing livestock prior to OT being developed. For some herders, this pasture would have been used
year-round, while others may have only grazed in the impacted area for a short period during the year,
or only during some years depending on the prevailing environmental conditions. At the time of OT
commencement, 11 herder families with 3,035SEU of livestock (relocated in 2004) used the pasture
around mine lease area and 89 herder families with 64,735 SEU (compensated in 2011) of livestock
used the impacted pasture for grazing livestock along the supporting infrastructure area for some part
of the year. The possible influx of new herders to Khanbogd soum could impact all existing herders in
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Khanbogd soum, in that there will be more competition for resources. Herders in Khanbogd soum have
recently been fairly constant, with an average of 678 herder households between 2013 and 2015 (data
from http://www.1212.mn/statHtml/statHtml.do#, accessed 12 December 2016).
In order to minimise the impact, OT is implementing Resettlement Action Plan (RAP) for all the
identified impacted herder families and Pastureland and Livelihood Improvement Management Plan
(PLIMP) for all the herders in KB soum i.e. rehabilitating areas of pasture where possible, supporting
income diversification and livestock husbandry improvement methods for affected herders through
implementation of the PLIMP.
Table 3. Total OT footprint, technically and biologically rehabilitated area on- and off-site as of
January, 2017.
Total technically rehabilitated Total biologically rehabilitated
Total disturbed area, ha
area, ha
area, ha
On-site
Off-site
On-site
Off-site
On-site
Off-site
3236.17
2205.07
141
1381
0
367.35
Potential exclusions from the ESMEP: for instance,
•

The number of herders in KB soum isn’t a good indicator as lots of people essentially subcontract their livestock to other herders, so a reduction in herders does not mean a reduction
in livestock.

•

Herder influx due to OT is such a small issue that it’s not relevant – only 6 herder families since
2012

•

Fodder used to be provided, but this was discontinued. Instead, herders are supported through
the PLIMP to have better herding practices that will lead to better survival and growth of
livestock.

OT is impacting a large area of pasture through its footprint, but aims to increase the area and quality
of pasture available to herders through rehabilitation of impacted areas where possible, and supporting
actions for herder livelihoods through the PLIMP. At the same time it is providing existing herders with
income diversification options to balance any potential reduction in income from reduced pasture area
or quality. Indicators for the Pasture Ecosystem Service are listed below (Table 4) and discussed in
detail in Appendix 1.

Table 4. Indicators for the Pasture Ecosystem Service
Item

Monitoring
Type
of Indicator
area/Beneficiaries indicator

Monitoring method
Threshold

Frequency Responsibility
of
data
collection

P1

KB soum

Supply

Area of pasture

In hectares. CSP team to Annual
get official data from KB
soum Governor’s office.
No thresholds.

Bayarbaatar L./ Manager
CRO
CAP

P2

KB soum

Supply

Quality of pasture

Rangeland metric with Annual
data
collected
from
vegetation monitoring. No
thresholds

Samdanjigmed
T./Envi

Manager
Envi

P3

OT footprint

Pressure

Area of direct loss

Hectares. Mapping via Quarterly
LDP
requests.
No
thresholds

Purevsuren
N,/Envi

Manager
Envi
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P4

KB soum

P5

Herders
pasture

Pressure

that

lost Benefit

Pasture
capacity

carrying Percentage. Institute of Annual
Hydrology & Meteorology
develops annual pasture
carrying capacity based on
the vegetation growth,
area of pastureland and
number of animals for all
soum and bag territory.
Over
200%-300%
orange, 301% red.

Bayarbaatar L./ Manager
CRO
CAP

Annual income from Estimate meat, wool, Annual
livestock products
cashmere product based
income using livestock
number & market price.

Bayarbaatar L./ Manager
CRO
CAP

20% inter-annual decrease
– Orange,
50% inter-annual decrease
– Red.
P6

OT footprint

Response

Area
of
pasture Hectares via LDCRMP.
rehabilitated
Performance of annual
planned works is at least
80%. Performance of
annual rehabilitation is
50%

Annual

Altantsetseg
B./Envi

Manager
Envi

P7

OT footprint

Response

Quality of pasture Work covered under
Annual
rehabilitation
Biorehab procedures and
Completion criteria.
Any area not meeting
completion criteria for
rehabilitation within ten
years of rehabilitation
actions commencing.
Any area not meeting
completion criteria for
rehabilitation within five
years of rehabilitation
actions commencing.

Altantsetseg
B./Envi

Manager
Envi

P8

KB soum

Response/
Benefit

Area
of Hectares. Through OT Annual
improved/additional GIS/mapping.
No
pasture due to the threshold
wells
rehabilitated/created

Bayarbaatar L./ Manager
CRO
CAP/Envi

7.2

Biomass fuel

Residents of Khanbogd soum, both herders and those in town, use biomass fuel to provide their main
heating and cooking needs throughout the year. Predominant biomass fuels include k hurzun (frozen
sheep and goat dung), dry camel dung, saxaul (Haloxylon ammodendron) and coal, which are either
collected locally or purchased at markets. This ESMEP will focus on saxaul as a biomass fuel, since
saxaul has an important role in ecosystem, for example: shelter for many species, helps to slow sand
movement etc., and another reason is it’s completely illegal to collect saxaul.
Saxaul is a long-lived, and slow-growing, shrub that occurs in arid and sandy desert areas in the Gobi,
as part of a distribution across much of central Asia. In Khanbogd soum, there are approximately
117898.25 ha of saxaul forest, predominantly occurring on sand dunes (Schmidt et al. 2011).
Recruitment of saxaul is thought to be particularly intermittent (every 50-100 years: Schmidt et al. 2011),
so natural regeneration is very slow and problematic.

Page 12 of 34
UNC O NTROLLED C OPY WHEN PRINTED. R EFER TO PROSPECT FOR LATEST VERSION
PRINTED DATE: 2020-10-27

Confidential and Commercially Sensitive Business Information

OY U TOLGOI LLC

Ecosystem Services Monitoring and Evaluation Plan
Effective Date:
Document Number:
Version:
OT-10-E14-PLN-0009-E
2.1

Figure 3. Saxaul distribution in Khanbogd soum.
Khanbogd residents usually collect dead (fallen) saxaul timber, as burning green saxaul is believed to
cause negative impacts to herders’ livelihoods (SEA & WCS 2016). People usually collect saxaul
themselves, travelling up to 10 km to do this, although some purchase truck/trailer loads at local
markets, and burn an average of 1.3kgs of saxaul per day (SEA & WCS 2016). New residents in KB
soum center tend not to use saxaul for heating and cooking as they do not have a tradition of burning
saxaul, plus there is a good supply of electricity in KB soum center, and the easy availability of coal and
scrap woods from OT.
Under Mongolian law it is illegal to harvest any part of saxaul by any means. Despite this, local people
still collect saxaul as they say it generates more heat and burns longer than other available fuel sources.
Residents also report that it has a pleasant odour while burning.
Oyu Tolgoi has impacted the saxaul forest through clearance of 86.77 ha of saxaul forest for
infrastructure along the Gunii Hooloi pipeline and associated roads (areas shown on Figure 3), of which
all but 12 has been, or will be, rehabilitated; no more area of saxaul is predicted to be lost through direct
impacts. Potential impacts to the availability of saxaul are predicted if the presence of OT causes influx
of new households to Khanbogd soum who collect saxaul for heating and cooking.
Clearance of saxaul by OT in the Gunii Hooloi borefield area did not affect local herders’ saxaul use.
According to the individual interview with the local herders (R.Badamdorj, D.Chuluunbat, L.Batbold,
S.Adiya and B.Buyantogtokh) who are located closest to the impact area, they all confirmed that locals
never collected fuel saxaul from this area as it’s too short/small and young to be used for fuel. They
said they have been collecting fuel saxaul from the area called “Khar Zag”, which is about 3-4km away
from the OT impacted saxaul area. The location of these herders’ winter camps and traditional saxaul
collecting areas are shown on Figure 4.
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Figure 4. Location of herders ger camps and the distance that they travel to collect saxaul from Khar
zag.
The potential pressure of increased saxaul collection by new households to Khanbogd will potentially
affect all existing Khanbogd soum residents who currently collect and use saxaul for heating and
cooking.
To minimise the impact of the saxaul clearance, OT is rehabilitating impacted areas of saxaul forest
around Gunii Hooloi. For 12 ha that has been permanently lost under infrastructure, this is being offset
by planting of 7.5 ha of saxaul forest at Daichingiin zag and another 7.5 ha at Uk haa zag. OT is also
providing scrap wood from construction work at the mine as an alternate fuel source which is available
to all Khanbogd residents for free.
OT will have a residual impact on 12h of saxaul which it will offset, and aims to increase the supply of
saxaul to Khanbogd soum through rehabilitation and enrichment planting. At the same time it is
predicted that the use of saxaul will decline as it is illegal to collect and as there are alternative sources
of fuel are available for use for heating and cooking. It is not considered likely that new residents to
Khanbogd soum will harvest saxaul as there are alternative fuel sources available, and they don’t have
the tradition to use saxaul as fuel. The project therefore will use the indicators in KB soum population
change. Table 5 is to monitor whether the functionality (supply) and value (benefit and use) of saxaul is
altered by the project. OT will also monitor threats (or pressures) on the supply of the service.
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Table 5. Indicators for the biomass fuel Ecosystem Service
Item Monitoring
Type
of Indicator
area/Beneficiaries indicator

Monitoring method
Threshold

Frequency of Responsibility Ov ersight
data collection

B1

KB soum

Supply

Area of saxaul Hectare. GIS, mapping. No Five years
threshold.

Altantsetseg
B./Envi

Manager
Environment

B2

KB town

Pressure

Amount
of Kgs per year. Resident Annual
biofuel used
questionnaire and inspector
detection.
20% increase - Orange,
40% increase - Red

Myagmarjav
L./Envi

Manager
Environment

B3

KB residents

Response

Number
of Counting the number of truck Annual
trucks of scrap – convert to m 3. No threshold.
wood provided

Ariunchimeg
L./CRO

Manager CAP

7.3

Freshwater

The region surrounded OT site is semi-desert with an average of 90 mm rainfall and 2600 mm
evaporation per year. Freshwater in the region is largely provided by surficial aquifers fed by rainfall,
and are associated with ephemeral water courses/dry riverbeds. The average depth of the alluvial
sedimentation is normally about 5 meter deep. These surficial aquifers are critical for sustaining the
very few permanent natural springs in the area, and these are heavily used by herders, and also relied
on by a range of wildlife. Herders also rely on hand dug wells to water their livestock throughout the
year.
Mine processing at OT uses deep groundwater, which is at least 150 m below ground level, from the
Gunii Hooloi aquifer, with bores between 40 km and 70km north-east of the OT mine site. OT has
government approval to draw 918 L/s for 25 years from the Gunii Hooloi aquifer. Hydrogeological
studies have shown that the deep Gunii Hooloi aquifer is not connected with the surficial aquifers that
herders and wildlife rely on.
Freshwater is predominantly used at a local scale, and includes water for both household use (e.g.
drinking, cooking and washing) and for watering livestock. Herders typically access a single well or
group of wells during their succession of camps during the year.
Development of the mine site resulted in the loss of one herder’s hand dug well and one natural spring
– the Bor Ovoo spring. Infrastructure has also interruption of the natural flows of the Undai River, and
these changes may affect the recharge capability of natural springs and hand-dug wells downstream,
of which there are total 7 between the southern boundary of the mine lease area and the confluence of
the Undai and Budaa Rivers. Additionally, there is herder concern that water extraction in the Gunii
Hooloi area will affect their hand-dug wells, through both a drop in water levels and recharge rates, and
in water quality.
So far, only one herder family has been directly impacted by OT, through the loss of their well. Total of
10 herder families, who are physically relocated from the OT mine lease area used original Bor Ovoo
spring, while about 4-5 herders use 4 natural springs and 3 hand-dug wells between the southern
boundary of the mine lease area and the confluence of the Undai and Budaa Rivers. Influx of people to
Khanbogd may also place additional pressure on the limited freshwater available to town residents.
To minimise OT’s impact on freshwater, it has undertaken a number of actions and maintains a network
or groundwater and flow monitoring stations. A new well was dug for the herder household whose
original well was within the OT mine lease area, while a replacement Bor Ovoo spring was developed
in consultation with affected stakeholders (Oyu Tolgoi undated) and is now fully functional (Payne
2014). OT has also provided a new bulk water supply and purification system for KB soum center, which
was completed in November 2016 and able to supply 13.000 people at current water use levels. In
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addition, OT has total 175 monitoring points around the Gunii Hooloi bore field (Table 6), including 54
herder wells, and 117 monitoring bores.
Table 6. Water monitoring points
2016
Bores
169
117
6
292
389

Areas
Oyu tolgoi – Undai riverbed
Gunii Hooloi – Khanbogd basin
Galbiin gobi – OT-GSK road
Total

Herder wells
25
54
7
86

Springs
7
4
11

OT aims to avoid impacts to beneficiaries by minimising impacts to existing freshwater sources and
providing alternative freshwater sources when impacts are known or likely (e.g. new Bor Ovoo spring
and production wells in KB). The project therefore will use the indicators in Table 5 to monitor whether
the functionality (supply) and value (benefit and use) of freshwater is altered by the project. OT will also
monitor threats (or pressures) on the supply of the service.

Table 7. Indicators for the freshwater Ecosystem Service
Item

Monitoring
area/Beneficiaries

Type
of
indicator

Indicator

Monitoring method
Threshold

F1

Herders
downstream
of
Undai & Budaa
rivers (within 15 km)

Supply

Water levels
in
herder
wells

F2

Natural
spring
condition
downstream
of
Undai riverbed

Supply

F3

Herders
downstream
of
Undai & Budaa
rivers

Supply

Spring
condition –
water
existence or
not
Water quality
in
herder
wells

Meter below ground
level. Annual water
report.
Water level dropdown
below long
term
average during six
consecutive month Orange
Water level dropdown
below long
term
average during 12
consecutive months Red
Photo monitoring
Number of months
being dry on the
surface

F4

OT footprint

Pressure

Number
wells lost

of

Parameter exceeds
baseline data by 50%
for two consecutive
season - Orange
Parameter exceeds
baseline data by
100%
for
two
consecutive seasons Red
Use Baseline 2010
data when comparing.
Number lost.
(1)
Water
Monitoring
report.
No thresholds

Frequency of
data
collection
Monthly

Responsibility

Ov ersight

Munkhbayar D./Envi

Manager
Environment

Monthly

Munkhbayar D./Envi

Manager
Environment

Annual

Munkhbayar D./Envi

Manager
Environment

-

Munkhbayar D./Envi

Manager
Environment
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7.4

Water regulation

Water regulation refers to the influence ecosystems have on the timing and magnitude of water runoff
(particularly in terms of the water storage potential of the ecosystem or landscape) and determining the
rate of aquifer recharge. Vegetation that grows along water courses regulate both horizontal and vertical
water movement and help to provide the soil moisture content by slowing water runoff and promoting
water recharge to subsurface shallow aquifers. Vegetation also slows evaporation rates through water
absorption, ground cover and shade.
The beneficiaries of water regulation are all features that relies on the water aquifers, but here are
considered the other three critical ecosystem services. Saxaul have deep root systems that tap into
surficial aquifers and rely on a constant supply of water in those aquifer for long-term survival (Schmidt
et al. 2011), while different pasture species, especially perennials, will also rely on surficial aquifers.
Freshwater availability in wells and springs is directly reliant on sufficient water reaching the surficial
aquifers.
OT may impact the supply of water resources through two direct actions: the removal of vegetation,
leading to changes in water movement and increased loss through evaporation, and the alteration of
surface run-off conditions. So far, approximately 3,200 ha of vegetation has been removed for the mine
development, primarily from within the mine lease area. Surface run-off characteristics have also been
significantly altered within the mine lease area, with impermeable to water.
To minimise OT’s impact on water regulation, it will rehabilitate all possible impacted areas of rangeland
and seek to maintain natural flows of water courses where possible. Actions to maintain natural flows
have included development of the Undai River diversion and surface water diversion trenches around
permanent infrastructure (e.g. Tailings Storage Facility).
OT is may impact water regulation via changed run-off conditions and diversion of water around
infrastructure, especially the Undai River diversion, and altered rangeland condition. It will try and
address these impacts through mimicking the natural system for the Undai River, minimising water
diversion on site and through re-vegetation efforts. The project will use the indicators in Table 8 to
monitor whether the functionality (supply) and value (benefit and use) of saxaul is altered by the project.
OT will also monitor threats (or pressures) on the supply of the service.
Table 8. Indicators for the water regulation Ecosystem Service
Item
W1

W2

W3

Monitoring
area
Along
Undai
and
Budaa
downstream of
OT
OT footprint in
MLA
along
rover beds
OT footprint in
MLA

Type of
indicator
State

Indicator
Elm
tree
survey

Pressure

Volume of
ponds

Respons
e

Catchment
area
diverted

Monitoring method
Threshold
Elm tree health survey
To be set when baseline
data is available.

Frequency
of data
Annual

Collection of
data
Altantsetseg
B./Envi

Ov ersight

Surface area of clean water.
GIS data to collect
No thresholds
Hectares. Collect through
GIS data
No thresholds.

Annual

Purevsuren
N./ Envi

Manager
Environment

Annual

Purevsuren
N./ Envi

Manager
Environment

Manager
Environment

8 Adaptive management approach to ecosystem
services
OT uses an adaptive management approach towards Ecosystem Service monitoring. One of the aims
of adaptive management, in the context of this plan, is to quickly and flexibly respond to changes in
indicator levels beyond pre-set thresholds (as described in this document). Adaptive management also
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aims to experiment with solutions in an intelligent framework that makes it possible to learn quickly from
successes and mistakes, and refine the program and contents in the future.
OT will regularly review the monitoring program and will modify indicators, monitoring methods and
thresholds as needed, always with the goals of delivering a positive impact on Ecosystem Services.
Table 9. Types of review of this document and their frequency.
Review activity
Frequency
Compare monitoring data with indicator
thresholds.
Evaluate methods and indicators and adjust as
necessary
Review thresholds and revise as necessary

Within one month of collection of new data. This
will be annual for most indicators.
Annual

Adaptive review of ESMEP

Annual

Annual

9 Thresholds
Thresholds are used as part of the monitoring analysis and serve as warning signals that impacts to the
supply of, or benefits gained from, Ecosystem Services may occur, or are occurring. The thresholds, if
exceeded, will trigger a review to determine whether the change in the indicator was caused by OT or
by an external driver. If it is determined that OT activities were responsible, further review will determine
whether it is necessary to adapt current management or provide a targeted response. OT will review
whether thresholds have been exceeded as relevant data is collected; while there will be an annual
review of the thresholds as part of the adaptive management approach (see above).
To support adaptive management, thresholds:
•

are written in terms of absolute values and time periods; and,

•

warn of large movements in an indicator over a short period, or sustained incremental variations
that add up to significant changes over longer timeframes.

Two levels of thresholds are used and are defined in with different consequences:
•

exceeding orange thresholds will trigger further investigation to determine the cause; OT might
need to modify current management actions, or provide a short-term response, in order to
remain on track to ensure continued Ecosystem Services supply and benefits; and

•

exceeding red thresholds will trigger urgent investigation to understand the cause and
determine what actions are needed, to be reviewed by two OT-appointed external reviewers;
Ecosystem Service supply and benefits may be threatened without modifications to existing
actions.

Thresholds for indicators, where appropriate, are discussed further inAppendix 1. It should be noted
that not all indicators, require, or have, suitable thresholds.

10 Adaptive management actions if a threshold is
exceeded
This is where there will be a description of the general approach when a threshold is met/passed.
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Steps
•
•
•
•

•

Review the data: is it a data issue?
Determine the cause of the threshold being met;
Decide if it’s a one-off, or representative of a trend or bigger change;
Decide if OT has responsibility, and whether they need to respond. Note that OT may choose
to respond without admitting responsibility to improve their social licence. Also note that some
state and pressure indicators may change, but have no effect on beneficiaries (e.g. decrease
in saxaul in KB overall may have no effect if herders do not collect from that area);
Determine mitigating / remedial actions.

Suggested a timeline for actions:
•
•
•
•

Notify ESWG chair of threshold exceeded: as soon as known. Chair to allocate lead person to
investigate indicator/threshold;
Initialise review and report to chairperson of ESWG and Manager: within 1 month of notification
of threshold exceeded;
Decision from ESWG chair and relevant Manager on whether or not actions needed: within 2
weeks of receiving report;
Response (if necessary) commenced: within 2 months of notification of threshold exceeded.

Above mentioned OT response action steps and the suggested timeline for the actions are not set for
entire critical ecosystem threshold cases. Some of the threshold would require immediate action
bypassing some steps and remedial action should be taken in shorter time period e.g. freshwater
shortage due to Oyu Tolgoi impact.
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12 Auditing and Reporting
Respective ESWG members will collect the data for each indicator on annual basis to analyse the data
against the set thresholds under this framework. The integrated report of the priority ecosystem service
monitoring will be prepared as part of the annual environmental report in English and Mongolian
languages with the involvement of CSP team. The annual report will be summited to the Ministry of
Environment Green Development and Tourism, Omnogovi aimag government, KB government, lenders
and other relevant stakeholders upon General Managers’ review and endorsement. ESWG chairperson
will annually present the main outcomes and conclusions of the ESMEP to the Tripartite Council at KB.
The important highlights from the ESMEP will be disclosed timely to the partner soum’s community via
monthly Community Newsletter.
This Ecosystem Services Monitoring Plan (ESMEP) for the Oyu Tolgoi (OT) project outlines how OT
will ensure that it is maintaining the value and functionality of the critical Ecosystem Services identified
for the project. It does this through the identification of a series of indicators, and where appropriate,
threshold, for each Ecosystem Service which are relevant to both the magnitude and location of the
impact, and targeted towards affected stakeholders. These are discussed in detail in sections 7-10, and
in Appendix 1.
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Appendix 1: Detailed description of indicators
13.1 Pasture
Indicator P1: Area of pastureland in Khanbogd soum.
Management goal: To determine and monitor the pastureland area changes within KB soum.
Description and baseline: Pastureland is considered to be that where livestock have suitable
conditions to graze for at least some time of the year. The availability of pasture to livestock is directly
impacted by the number and spatial distribution of wells in the gobi region where there is no open water.
Size of the KB soum pastureland area has been decreased by 4% in last 5 years according to the KB
soum land management department.
Total land (ha)

Pastureland (ha)

2010

1,496,000

1,176,164 (78%)

2015

1,496,000

1,104,895 (74%)

Monitoring method: Data for this indicator will be collected data from the Land management
department of the KB soum Governor’s office, which develop an annual soum land use report. Annual
change of pasture area needs to be evaluated
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold

Indicator P2: Pasture quality for livestock in Khanbogd soum.
Management goal: To maintain, or improve, the quality of pasture for livestock within Khanbogd soum
at, or above, the baseline levels recorded in 2015 and 2016.
Description and baseline: The quality of pasture directly affects both the number of livestock that
herder families can run in an area, and the health of those livestock. As livestock provide most of a
herder family’s needs, either directly as a source of food, wool or milk, or through income from their
sale, maintaining pasture quality is a key measure in maintaining herder family wellbeing. A baseline
pasture quality score does not currently exist for Khanbogd soum, but once the rangeland metric model
has been develop this can be retrospectively calculated using WCS monitoring data from 2015 and
2016. It is unlikely that establishment of an earlier baseline is possible.
Monitoring method: Pasture quality will be measured as a percentage scale (with 0% representing
the worst, and 100% representing the best, possible quality for livestock) using the rangeland metric
model currently in development (2016). Data on pasture variables for the model (the exact nature and
number of variables is still to be determined) will be collected using OT’s Standard Work Procedure for
vegetation monitoring (OT0244-00-SWPO-0008). Sampling will occur at the sites as shown on the map
below, being a subset of those monitored by WCS under contract for the BMEP. Currently WCS are
responsible for collecting this data, which occurs on an annual basis in July or August. Results from
these variables will be entered in the model to determine a pasture quality score for each site, and these
will be averaged to determine the overall average pasture quality for Khanbogd soum.
Page 23 of 34
UNC O NTROLLED C OPY WHEN PRINTED. R EFER TO PROSPECT FOR LATEST VERSION
PRINTED DATE: 2020-10-27

Confidential and Commercially Sensitive Business Information

OY U TOLGOI LLC

Ecosystem Services Monitoring and Evaluation Plan
Effective Date:
Document Number:
Version:
OT-10-E14-PLN-0009-E
2.1

Orange Threshold: Appropriate thresholds will be set once analysis from 2015 and 2016 data has
been completed.
Red Threshold: Appropriate thresholds will be set once analysis from 2015 and 2016 data has been
completed.
Threshold justification: Not applicable.

Indicator P3: Area of direct loss
Management goal: To measure the area of negatively affected and degraded pastureland under the
direct footprint of the OT project.
Description and baseline: Area of direct loss is referring to the area which was previously a
pastureland. However under the direct footprint of any mining project related infrastructure (buildings,
line-infrastructures such as roads and power lines etc.) through the life of the project couldn’t no longer
be used as pastureland. Oyu Tolgoi mine lease area is 8489.8 hectare (however in license it’s 8489.09
hectares). Upon the request of local herders, OT created grazing access to the eastern section of the
mine lease area for the temporary use between April-June according to the agreed protocol.
Paved road that goes from mine site to Chinese border is 85 km long. Total length of road going along
high, mid and low-voltage power line that goes to Gunii Khooloi and China is about 225 km and the
width is 5 m.
Monitoring method: Area of direct loss will be measured and mapped using data of how much of area
is being disturbed which is being documented in Land Disturbance Permission and from GIS database.
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold

Indicator P4: Pastureland carrying capacity in Khanbogd soum.
Management goal: To measure the pressure to the pastureland carrying capacity to ensure
pastureland ecosystem service benefits herders in a sustainable manner.
Description and baseline:
Monitoring method: Institute of Meteorology and Hydrology calculates annual pastureland carrying
capacity across the country for each soum and bag level. Carrying Capacity = (Surface Area * Grass
Yield)/Demand per Sheep Unit. As it is the only official data that is updated annual basis, OT CSP team
will collect this information from the Institute official website: www.tsag-agaar.mn
Orange Threshold: Prediction calculation by Institute of Meteorology and Hydrology reaches over 200300%
Red Threshold: >301%
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Threshold justification: As shown on below map, pastureland carrying capacity ranges from 0.0 –
500.1%. For the threshold under this framework we set the 200% as the starting point.

Figure 5. Winter and spring pasture carrying capacity % by soum 2016-2017

Indicator P5: Annual income from livestock products
Management goal: Monitoring income from livestock products of the affected herder families to ensure
that their main livelihood is not lost.
Description and baseline: Total of 94 herder households impacted by the OT land acquisition, land
use, or disturbance in each of the impact zones. 10 out these households been physically relocated in
2004 and 89 (including some for the relocated families) households been economically displaced in
2011 due to the development of OT project.
Table 9. Total livestock number of the Households to affected Physical Displacement
Year
Camel
Horse
Cattle
Sheep
Goat
Total
Sheep
Equivalence Units
2004
313
33
17
447
766
1576
3034
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2016

664

84

99

1102

1730

3679

7167

Table 10. Total livestock number of the Households to affected Economic Displacement
Year
Camel
Horse
Cattle
Sheep
Goat
Total
Sheep
Equivalence Units
2011
3133
801
222
5050
8576
17782
17782
2016
4667
1105
359
6492
10422
23045
23045
Monitoring method: Estimate meat, wool, cashmere product based income using livestock number
and market price in accordance with the NSO 2017 method to estimate GDP...
Orange Threshold: 20% inter-annual decrease..
Red Threshold: 50% inter-annual decrease..
Threshold justification: Just the livestock number itself does not directly indicate whether herder
family receiving ES benefits. Instead monetary income data is better indicate ES benefits. OT tried to
use annual survey to obtain the data, however those data being biased and fluctuate very sharp
(incorrect data).

Indicator P6: Area of pasture rehabilitated
Management goal: To ensure that OT’s actions have no long-term impact on the pasture availability
for affected herder households.
Description and baseline: The area of available pasture directly affects both the number of livestock
that herder families can run in an area, and the health of those livestock. For non-permanent pasture
disturbance, OT has committed to undertaking rehabilitation of those areas disturbed by OT operations
in timely manner in accordance with the national legislation, standard (E14) and the requirements of
procedures to realize its commitment to achieve a Net Positive Impact on biodiversity in the South Gobi.
(MEGDT 2015) following the Land Disturbance Control and Rehabilitation Management Plan (the
LDC&RMP: Oyu Tolgoi 2016a) and accompanying procedures as illustrated in land management chart.
The baseline for this indicator is considered to be equivalent (i.e. similar in composition) vegetation
adjacent to the disturbed area.
Monitoring method: Оyu Tolgoi develops and implements an annual Environmental Management Plan
(EMP) and submits an EMP Implementation Report to MNET, Environment and Tourism Department
of Umnugovi and Governor’s Office of Khanbogd soum at the end of the year. Therefore, rehabilitation
works which specifies areas of pasture for rehabilitation in that year. These planned rehabilitation works
are undertaken in accordance with the OT Biological Rehabilitation Procedure (OT-10-E14-PRC-0010E). The rehabilitation must be carried out in two phases as per above procedure. The size of the area
rehabilitated in the first phase must not be stretched or expanded in the second phase.
In order to undertake the biological rehabilitation successfully, specific actions will be taken for each
area on the basis of the baseline survey conducted prior to the issuance of Land Disturbance Permit
(LDP) (as per the Priority Plant Protection Procedure). For instance, if the area was a pasture with a
variety of plant communities, the ratio of the driver, cover and passenger species in the communities
should be adjusted for each area to undertake the rehabilitation.
Orange Threshold: Performance of annual planned works is at least 80%.1) If the area where
rehabilitation work has been carried out is less than 80% of the area of planned works for the year. 2)
If any area remains that has not had rehabilitation commence within two years after disturbance is
finished.
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Red Threshold: Performance of annual rehabilitation is 50%. If the area where rehabilitation work has
been carried out is less than 50% of the area of planned works for the year. 2) If any area remains that
has not had rehabilitation commence within three years after disturbance is finished.
Threshold justification: It is considered unsatisfactory if the performance of EMP is less than 80%.
(Appendix 3 – Procedure of EMP developing, approving and reporting process approved by the MEGD
Minister Resolution #A-05 dated Jan 6, 2014).

Indicator P7: Quality of pasture rehabilitation
Management goal: To ensure that OT’s actions have no long-term impact on the pasture quality for
affected herder households.
Description and baseline: The quality of available pasture directly affects both the number of livestock
that herder families can run in an area, and the health of those livestock. As livestock provide most of
a herder family’s needs, either directly as a source of food, wool or milk, or through income from their
sale, maintaining pasture quality is a key measure in maintaining herder family wellbeing. Therefore,
for non-permanent pasture disturbance, OT has committed to undertaking rehabilitation of those areas
in accordance with national legislation (MEGDT 2015) following the Land Disturbance Control and
Rehabilitation Management Plan (the LDC&RMP: Oyu Tolgoi 2016a) and accompanying procedures in
order. The baseline for this indicator is considered to be equivalent (i.e. similar in composition)
vegetation adjacent to achieving no net loss of natural habitat which plays a key role in achieving
outcomes that comply with DEIA requirements.
Monitoring method: OT encompasses a monitoring plan in its annual EMP. Monitoring starts over the
areas a year after the biological rehabilitation. Data for this indicator will be in accordance with the OT
Vegetation Monitoring Standard Work Procedure (OT0244-00-SWPO-0008)), which details a range of
quality metrics which must be met before the area is considered to be rehabilitated.
Biological requirements for successful rehabilitation vary from site to site and all necessary
requirements will be identified during planning of particular site biological rehabilitation. No site will be
considered to have met Completion Criteria until at least three years following initial biological
rehabilitation. This will allow natural processes to recommenc e within the ecosystem, and ensure that
rehabilitation actions are suitably permanent. Annual monitoring will be undertaken to determine how
rehabilitated areas are progressing towards completion, and whether or not any of the criteria need to
be revised in light of monitoring findings.
Orange Threshold: Any area not meeting completion criteria for rehabilitation within five years of
rehabilitation actions commencing.
Red Threshold: Any area not meeting completion criteria for rehabilitation within ten years of
rehabilitation actions commencing.
Threshold justification: Not applicable.

Indicator P8: Area of improved pasture due to the rehabilitation and creation of wells
Management goal: Water point is a key pastureland resource and plays a major role to increase herder
access to pasture through the location rehabilitation of the seasonal camps of herders within the soum.
Determine the impact on pastureland area due to the existing wells and the creation of new wells.
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Description and baseline: In 2010, the Mongolian Society for Range Management has estimated
that Khanbogd soum has total of 1,176,164 hectares (ha) area for grazing, however they had calculated
that 791,239 ha (67.3%) of the total pasture is suitable for grazing with water supply for human and
animal consumption. According to the standard set by the Ministry of Agriculture, each herder hand well
allows 1000 ha pasture use and each deep drilled well allows 1500 ha pasture use in South gobi region.
Under the pastureland management program, OT has attempted to make new pastures available
through the rehabilitation of existing, non-functioning wells, and the installation of new wells in areas
where herders and their livestock could not access due to a lack of water points.
Monitoring method: OT CSP team collect number, location and registration of the rehabilitated and
newly created (mostly funded by the local government) wells from the KB soum agriculture department
on annual basis. This information will be shared with OT Water team so that all the GIS data updated
regularly.
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold

13.2 Biomass fuel
Indicator B1: Area of Saxaul
Management goal: To ensure that the actions of OT do not result in a decrease in the area of saxaul
Haloxylon ammodendron within Khanbogd soum.
Description and baseline: Saxaul is one of the main ecosystems within Khanbogd soum. It grows as
a shrub or small tree up 2-4 metres high, and has a long tap root that reaches the subsurface aquifer.
It mainly grows in sandy areas, where it is the dominant ecosystem species. In 2012, there was
approximately 117898.25 ha of saxaul forest in Khanbogd soum (Government Resolution #194 dated
June 5, 2012).
Currently, the Appendix 3 – Delineation of Forest Resource Areas – to the Government Resolution #194
dated June 5, 2012, can be used as an official reference document in regard to the saxaul forest. In
addition, the Institute of Geography and Geo-ecology of the Mongolian Academy of Sciences
determined the conditions of saxaul forest in 2015 and developed a map with a scale of 1:500000 to
delineate the dynamics of saxaul forest. Hence, it may be appropriate to delineate the boundary of
saxaul forest areas after comparison of the maps from the two sources above.
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Figure 6 Saxaul forest in Khanbogd soum (Government Resolution #194 dated June 5, 2012)
Monitoring method: The area delineation of saxaul within Khanbogd soum will be measured every
five years (next occurring in 2020). This will be done using aerial photography by drone.
ОT encompasses a monitoring plan in its annual EMP. Vegetation monitoring is carried out every year
at the saxaul forest areas in accordance with the OT Vegetation Monitoring Standard Work Procedure
(OT0244-00-SWPO-0008) to monitor vegetation community and density of forest area.
Orange Threshold: No threshold.
Red Threshold: No threshold.
Threshold justification: Not applicable

Indicator B2: Amount of biofuel used by Khanbogd residents
Management goal: To monitor and evaluate how much saxaul are being collected by Khanbogd town
residents.
Description and baseline:Khanbogd town residents have a long time culture to use saxaul as fuel
source for heating and cooking. Under the footprint of mining project around 87 hectare area of saxaul
disturbed around Gunii Khooloi area. However, this lost portion of saxaul forest is being rehabilitated
under the scope of offset and rehabilitation programs and local people don’t collect saxaul from this
area as saxaul in this area is too small. They usually collect saxaul from saxaul forest around Khar zag
area (as mentioned in Batzorig’s questionnaire from local herders). Even OT is providing scrap woods
as alternate fuel source, people prefer to use saxaul, bec ause it generates more heat and pleasant
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odor. However new residents from other parts of the country who hadn’t had this culture before are not
burning saxaul.
Monitoring method: Sustainability East Asia LLC (Sustainability) and Wildlife Conservation Society
(WCS) has been contracted to do Core Biodiversity Monitoring Program (CBMP) for OT. These studies
include household surveys on saxaul and other native plant and wild animal harvest and usage by rural
families. WCS has been reporting the study results to OT around February of every year since 2015.
Amount of saxaul usage is being estimated based on usage in kg per year.
Orange threshold: 20% decrease from initial usage
Red threshold: 40% decrease from initial usage
Threshold justification: Due to the importance of heating for herder family wellbeing over winter,
‘definitely not having enough fuel for heating over winter’ should be considered a red threshold requiring
immediate review.

Indicator B3: Number of trucks of scrap wood donated
Management goal: Monitor the number of trucks of scrap wood donated to community from OT and its
impact on the level of saxaul use as fuel.
Description and baseline: The scrap wood from OT operations are separated and collected at the
donation wood yard that located outside of the mine site. It’s a certain location and distributed for free
of charge to Khanbogd, Manlai and Bayan-Ovoo soum residents for fuel use only. The scrap wood is
distributed by schedule based on requests from the community. Access tickets are managed by the
CSP team depending on the numbers of trucks of scrap wood available into account.
Monitoring method: Defined distribution occurs using a regular schedule and records the total amount
provided for fuel use can be determined using the number of trucks of wood provided.
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold

13.3 Freshwater
Indicator F1: Water level on herders wells of downstream of the mine site along the Undai & Budaa
Rivers
Management goal: To ensure that there is no impact from Undai river diversion project on herder wells.
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Description and baseline: The Undai River is main stream system in the OT mine lease area, and
has 11 herder wells and 4 springs for the 15 km downstream of the southern boundary of the OT mine
lease area. OT has completed substantial works that was resulted in the loss and replacement of the
Bor Ovoo spring, and diverted surface run-off in the mine lease area.
Monitoring of water level of herder wells in downstream of Undai riverbed (as well as Gunii hooloi area)
implemented since 2009. The baseline water level is determined as average water level of 4 years
(2009-2013) water level measurement data for each herder well. Even though all herder wells located
in one riverbed system, but each herder well, located in different part of the riverbed, behaves differently
depending on rainfall and flooding extent. The water level and water quality of the herder wells directly
depend on the daily usage and maintenance of the well, also the structure of the well.
Monitoring method: Water level measurement is implemented by the OT water monitoring plan
(WMP), which states water level measurements on monthly basis;
Orange Threshold: Water level dropdown below long term average during six consecutive months;
Red Threshold: Water level dropdown below long term average during 12 consecutive months.
Justification: Hand dug well static water level fluctuate wildly. Thresholds can be easily triggered,
without any OT interference..
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Figure 7. Undai and Budai river channel and surrounding herders ger locations.
Indicator F2: Natural spring condition of downstream of the Undai riverbed.
Management of goal: To ensure that there is no impact from Undai river diversion projec t on
downstream natural springs
Description and baseline: Photo monitoring of the natural springs on downstream of Undai river is
implemented since 2010. Total of 4 springs have been photo monitored on downstream of Undai river
diversion. The baseline of spring photo monitoring determined as average number of months in year
that spring has water exists on riverbed surface.
Monitoring method: Photo monitoring of the natural springs is implemented by the OT water
monitoring plan (WMP), which states the taking photo of the each natural spring on monthly basis.
Orange Threshold: No water exists on riverbed surface for consecutive 12 months period, even though
we received average amount of annual precipitation.
Red Threshold: No water exists on riverbed surface for consecutive 12 months period, if we received
higher precipitation than average annual precipitation.
Justification: No water exists on the riverbed surface for consecutive 12 months is orange threshold,
and it requires repetitive confirmation and measurement. Consecutive dry riverbed surface for 12
months if we received higher precipitation than average annual precipitation is the red threshold, and it
requires immediate review and assessment.

Indicator F3: Water quality on herder wells downstream of the Undai & Budaa rivers
Management of goal: To ensure that there is no impact from Undai river diversion project on quality
of herder well along the downstream of the Undai River.
Description and baseline: Monitoring of quality of herder wells along the downstream of the Undai
river has been implemented since 2009. The water quality baseline determined as Mongolian Drinking
Standard.
Monitoring method: Herder well field test parameters (pH, TDS, EC) measured on quarterly basis,
and chemical analysis of water quality in laboratory samples taken on annual basis.
Orange Threshold: Parameter exceeds baseline data by 50% for two consecutive seasons;
Red Threshold: Parameter exceeds baseline data by 100% for two consecutive season.
Justification: Some wells exceeds standard parameters/criteria naturally..

Indicator F4: Number of the herder wells lost due to the OT project
Management of goal: To ensure keeping herder well loss as few as possible and it is applied to all the
infrastructure projects, therefore only one herder well is lost.
Page 32 of 34
UNC O NTROLLED C OPY WHEN PRINTED. R EFER TO PROSPECT FOR LATEST VERSION
PRINTED DATE: 2020-10-27

Confidential and Commercially Sensitive Business Information

OY U TOLGOI LLC

Ecosystem Services Monitoring and Evaluation Plan
Effective Date:
Document Number:
Version:
OT-10-E14-PLN-0009-E
2.1

Description and baseline: There is only one herder well in OT site is lost due to OT construction and
operation
Monitoring method: Observation and counting
Orange Threshold: No threshold
Red Threshold: No threshold
Justification: No threshold

13.4 Water regulation
Indicator W1: Elm tree status along the Undai and Budaa rivers downstream of OT
Management goal: Using the health of elm trees to monitor surface and near-surface water flows
downstream, to ensure that sufficient water is recharging these near-surface aquifers.
Description and baseline: Elm trees are a prominent species of riverine habitats and water courses
in the south Gobi region. They grow slowly and are thought to be able to reach significant ages, although
aging has proved problematic. The area of interest for this indicator are the channels of the Undai and
Budaa rivers for 15 km downstream of the OT mine lease area fence.
A baseline for this indicator is yet to be determined, but should be available in 2017 following fieldwork
by WCS in 2016.
Monitoring method: Data for this is collected using the same method that is employed for the BMEP
indicator - ‘% of elm canopies dead’ (Oyu Tolgoi 2015), which collects information on elm tree health at
nine sites in Khanbogd soum. This method generally uses standardised photographs of each tree
analysed using the ‘R code for canopy analysis’ as developed by WCS.
Orange Threshold: To be set when baseline data is available.
Red Threshold: To be set when baseline data is available.
Justification: To be set when baseline data is available.

Indicator W2: Volume Surface area of the ponds in OT footprint Mine License Area.
Management goal: Collect the ponding area extent after the rainstorm through GIS data. To estimate
how much water is being trapped along river beds inside the MLA.
Description and baseline: OT diverts main riverbeds those are passing through the OT site, and any
rainstorm flooding water can flow out from the OT site, and small ponding forms in Mine License Area
to check culverts and trenches are working properly.
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Description and baseline: Under OT footprint in some scenarios rain runoff water gets trapped inside
the MLA along the river beds. Since herders can’t use trapped ponds if any inside the MLA, they want
surface water running along the Undai river bed to flow through the MLA and make it accessible for
them. According to 2015 measurement surface area of trapped ponds was 3.84 hectare.
Monitoring method: GIS officer will annually measure the surface area of trapped ponds if any inside
the MLA using satellite images annually. Measurement will be in hectares and will be implemented
preferably after heavy rain.
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold

Indicator W3: Catchment area diverted due to OT footprint
Management goal: Collect the disturbed area extent through GIS data to determine the affected
surface and impact.
Description and baseline: OT diverts main riverbeds those are passing through the OT site, and any
rainstorm flooding water can flow out from the OT site, and some of the catchment area lost forever,
and the lost area can be calculated and mapped by GIS data.
Monitoring method: Satellite GIS data and field verification tracking by handheld GPS.
Orange Threshold: No threshold
Red Threshold: No threshold
Threshold justification: No threshold
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