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1 Introduction 

1.1 Overview 

This report provides an assessment of the potential effects of the Regional Gas Transmission 

Efficiency Enhancement Project, hereafter referred to as the ‘Project’, on local air quality. This 

assessment has been carried out in accordance with national requirements and international 

guidelines and addresses the operational impacts resulting from emissions to air. 

The assessment has been undertaken for three specific components divided into two 

categories: 

Gas compressor (GC) stations 

Yangier GC (YGC) – The GC station is located approximately five kilometres south west of 

Yangier town, around 120km south west of Tashkent in Syrdarya Region. Currently, YGC 

operates on electric provided by the national grid and its existing gas turbines (GTs) are 

unused. Four new GTs (three duty, one standby) will be installed at YGC and will be operated to 

provide power in place of grid electricity.  

Khodjabaad GC (KGC) – The GC station is located approximately 12 km south east of Andijan 

in the Ferghana valley in Andijan Region. Currently, KGC operates on electric power provided 

by three GE LM-1600 gas turbines each with an electric capacity of 12.5 MW. As part of the 

refurbishment both the compressors and the GTs will be replaced.  

The primary effects to ambient air quality and GHG are associated with the operation of the 

proposed GTs which will be installed within the GC stations. Air quality effects at Yangier GC 

station have been assessed quantitively using an advanced dispersion model as a new source 

of emissions is being introduced to the airshed. Air quality effects Khodjaabad GC station have 

also been assessed quantitatively using an advanced dispersion model, although it is expected 

that the replacement of the old GTs with new GTs will result in lower emissions and an overall 

improvement in air quality.  

Gas transmission pipeline 

Yangier – Akhangaren Pipeline (YAP) – The pipeline starts approximately 35 km east of the 

Yangier GC site in agricultural land. The pipeline broadly follows the border with Tajikistan north 

/ north east through fertile agricultural land until its end point approximately 35km south of 

Tashkent.  

The primary effects to air quality will be from the construction phase. The effects associated with 

the construction phase have not been considered in detail within this assessment. However, 

best practice mitigation measures in accordance with international best practice have been 

provided in Section 6. The correct implementation of these mitigation measures will reduce the 

risk of impacts during the construction phase and make them not significant.  

Operation effects from fugitive releases on air quality and GHG from the pipelines have been 

considered qualitatively. 
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1.1 Key pollutants 

1.1.1 Overview 

The combustion of fossil fuels in gas turbines gives rise to a number of pollutants with the 

potential to negatively affect local air quality. With respect to natural gas (the proposed fuel for 

the Project), the primary pollutants of concern are: 

● Oxides of nitrogen (NOx) 

● Carbon monoxide (CO) 

Due to the negligible sulphur content of the fuel, emissions of sulphur dioxide (SO2) will be 

negligible. In addition, the project will also not lead to emissions of particulate matter. This is 

confirmed by the European Commission’s Best Available Technique Reference (BREF) 
document for large combustion plants which states “The efficient combustion of gaseous fuels 
does not generate particulates”.   

1.1.2 Oxides of nitrogen 

Oxides of nitrogen is a term commonly used to describe a mixture of nitric oxide (NO) and 

nitrogen dioxide (NO2), referred to collectively as NOx. These are primarily formed from 

atmospheric and fuel nitrogen as a result of high temperature combustion. The major sources in 

most countries are road traffic and power generation. 

During the process of combustion, atmospheric and fuel nitrogen is partially oxidised via a 

series of complex reactions to NO. The process is dependent on the temperature, pressure, 

oxygen concentration and residence time of the combustion gases in the combustion zone.  

Most NOx exhausting from a combustion process is in the form of NO, which is a colourless and 

tasteless gas. It is readily oxidised to NO2, a more harmful form of NOx, by chemical reaction 

with ozone and other chemicals in the atmosphere. 

1.1.3 Carbon monoxide 

CO is a colourless, odourless gas produced by the incomplete combustion of carbon-based 

fuels and by biological and industrial processes. The major source of carbon monoxide is traffic, 

particularly in urban areas. CO is produced under conditions of inefficient combustion, is rapidly 

dispersed away from the source and is relatively inert over the timescales relevant for its 

dispersion. CO has always been present as a minor constituent of the atmosphere, chiefly as a 

product of volcanic activity but also from natural and man-made fires and the burning of fossil 

fuels. On this basis emissions of CO and their effect on ambient air quality have not been 

considered further. 
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2 Applicable Legislation 

2.1 Overview 

This section outlines the Uzbekistan national standards relevant to emissions and ambient air 

quality. International financing is being sought for the Project, therefore, demonstration of 

compliance with the following international requirements has also been considered: 

● The Asian Development Banks (ADB) Safeguard Policy Statement (SPS) (2009) 

● International Finance Corporation (IFC) Performance Standards (PS) (2012) 

● World Bank Group (WBG) Sector Specific Environmental Health and Safety (EHS) 

Guidelines 

– WBG EHS Guidelines for Thermal Power Plants  

– WBG General EHS Guidelines 

2.2 Limits on emissions to air 

2.2.1 Uzbekistan’s emission limits 

Within Uzbek legislation, emissions released to the atmosphere are controlled via Maximum 

Permissible Emission’s (MPEs) which are defined on a project specific basis. Currently there 
are no specified standards applicable for the Project therefore only emission limits specified 

within IFC guidance have been presented in Table 2.1 below and applied where appropriate.  

2.2.2 International emission guidelines 

2.2.2.1 The Asian Development Banks Safeguard Policy Statement 

The ADB environmental safeguard policy has the principle to “apply pollution prevention and 

control technologies consistent with international good practices as reflected in internationally 

recognised standards such as the WBG’s EHS Guidelines”. The policy statement requires that if 

host countries standards differ from values set out within such documents a project is expected 

to achieve the most stringent. The policy statement requires that “when the project has the 
potential to constitute a significant source of emissions in an already degraded airshed, 

strategies that help improve ambient conditions, such as evaluating alternative project locations 

and considering emissions offsets, will be introduced”. 

2.2.2.2 International Finance Corporation Performance Standards 

The IFC provides a portfolio of Standards and Guidelines that should be adhered to for any 

project seeking IFC finance. The IFC PS3: Resource Efficiency and Pollution Prevention aims: 

“to avoid or minimize adverse impacts on human health and the environment by avoiding or 
minimizing pollution from project activities”. To achieve this, the IFC provides both industry-

specific and general guidance on Good International Industry Practice with respect to emissions 

to air. 

Relevant IFC standards for emissions to air applicable for the project are presented in the WBG 

General Environment and Safety Guidelines (EHS) and sector specific guidelines for Thermal 

Power Plants. These Guidelines advise that, with respect to emission limits, when host country 

regulations differ from the levels presented in the Guidelines, projects are expected to achieve 

whichever is more stringent.  
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Table 2.1 provides a summary of the relevant international emission limits applicable to the 

Project. 

Table 2.1: Summary of applicable emission guidelines (mg/Nm³) 

 

Fuel Pollutant IFC guidelines emission guidelines 

 

Natural Gas NOx 25 ppm (equivalent to 50mg/Nm3)  

Notes: WBG EHS Guidelines: Environment, Air Emissions and Ambient Air Quality 

Reference conditions:  0ºC, dry, 15% O2, 1 atmospheric pressure  

2.3 Ambient air quality standards 

2.3.1 Uzbekistan air quality standards 

Uzbekistan has developed a unified system of ambient air quality standards applicable to all 

regions across the country and are referred to as the ‘Maximum Allowable Concentrations’ 
(MACs). The MACs define the amount of the pollutant in ambient air which will prevent an 

impact on human health or the environment as a result of direct contact or exposure. 

MACs have been developed by the Ministry of Health and are summarised in SanPiN RUz 

No.0293-11 – ‘Hygienic norms: List Maximum Allowable Concentrations (MACs) of pollutants in 

ambient air of communities in the Republic of Uzbekistan’. Relevant MACs are presented in 

Table 2.2. 

2.3.2 International standards 

The WBG General EHS Guidelines advise that ‘relevant standards’ with respect to ambient air 
quality are national legislated standards or, in their absence, the current World Health 

Organisation (WHO) Air Quality Guidelines or other internationally recognised sources such as 

the EU which have been used to supplement national standards in this assessment.  

Where a host country’s legislated standards are less stringent than internationally recognised 
sources, the IFC acknowledge that it is acceptable to use the national legislated standards as 

the principal standards that the Project is assessed against. Uzbekistan’s ambient air quality 

standards are in some cases more stringent than the WHO guidelines and other internationally 

recognised sources.   

The WBG General EHS Guidelines suggest that, as a general rule, emissions should not 

contribute more than 25 percent of the relevant air quality standards to allow additional, future 

sustainable development in the same airshed. It also states that projects located within 

degraded airsheds (if the nationally legislated standards are exceeded significantly), should 

ensure that any increase in pollution is as small as feasible, and amounts to a fraction of the 

applicable short term and annual average air quality guidelines established in the project-

specific environmental assessment. 

The impacts of the Project have been discussed in the context of this approach. 

2.3.3 Summary 

Table 2.2 provides a summary of the ambient air quality standards that have been applied to the 

proposed Project. The EU ambient air quality standards have also been presented as they 

provide a one hour standard which is considered a key period for determining project impacts.  
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Table 2.2: Summary of Relevant Air Quality Standards  

Pollutant Averaging Period Uzbek Standard(a) EU Standard(b) 

Nitrogen 
Dioxide (NO2) 

30 minutes 85 - 

1 hour - 200(c) 

24 hours 60 - 

1 month 50 - 

Annual 40 40 

Notes: (a) SanPiN RUz No.0293-11 

 (b) EU Directive 2008/50/EC on ambient air quality and cleaner air for Europe. 

 (c) To be achieved 99.79% of the year.  
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3 Assessment Methodology 

3.1 Overview 

This section provides an overview of the assessment approach taken and the inputs used to 

determine the air quality effects. 

Air quality effects at YGC station have been assessed quantitively using an advanced 

dispersion model as a new source of emissions is being introduced to the airshed.  

Air quality effects KGC station have also been assessed quantitively using an advanced 

dispersion model, although it is expected that the replacement of the old GTs with new GTs will 

result in lower emissions and an overall improvement in air quality compared to the current 

situation. 

3.2 Gas compressor stations 

3.2.1 Yangier and Khodjabaad gas compressor 

Air quality emissions have been assessed quantitively using an advanced dispersion model as a 

new source of emissions is being introduced to the airshed. Greenhouse gas emissions have 

also been assessed quantitively based on the output and efficiency of the GTs. The GHG 

assessment has been undertaken in accordance with ADB Guidance ‘Guidelines for estimating 
greenhouse gas emissions of Asian development bank projects. 

Construction dust effects have not been considered further as effects from construction dust are 

generally limited within 200 metres of the construction activity and due to the presence of the 

SPZ there are no sensitive receptors located within this range. In addition, construction traffic 

generated would also be low and for a limited period of time, therefore it is not expected to lead 

to significant effects and has not been assessed further. Nevertheless, good practice mitigation 

measures to reduce impacts from construction dust and construction traffic are presented in 

section 6. 

3.2.1.1 Dispersion model selection 

A number of commercially available dispersion models are able to predict ground level 

concentrations arising from emissions to atmosphere from elevated point sources such as a 

power plant.  

There are numerous models available to simulate atmospheric dispersion from point sources. 

Two new generation models that are commonly used and accepted internationally and 

suggested for use in the IFC EHS guidelines are AERMOD and ADMS 5. A description for both 

AERMOD and ADMS 5 is provided below.  

AERMOD 

AERMOD (version 19191) has been used for the assessment at YGC.  

A committee, AERMIC (the American Meteorological Society / Environmental Protection Agency 

Regulatory Model Improvement Committee), was formed to introduce state-of-the-art modelling 

concepts into the US Environmental Protection Agency’s local-scale air quality models.  

AERMIC’s focus was on a new platform for regulatory steady-state plume modelling. AERMOD 

was designed to treat both surface and elevated sources in simple and complex terrain. 
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Special features of AERMOD include its ability to treat the vertical heterogeneity nature of the 

planetary boundary layer, special treatment of surface releases, irregularly-shaped area sources 

and limitation of vertical mixing in the stable boundary layer. 

AERMOD is a modelling system with three separate components and these are as follows: 

● AERMOD (AERMIC Dispersion Model) 

● AERMAP (AERMOD Terrain Pre-processor) 

● AERMET (AERMOD Meteorological Pre-processor). 

AERMET is the meteorological pre-processor for AERMOD.  Input data can come from hourly 

cloud cover observations, surface meteorological observations and twice-a-day upper air 

soundings. Output includes surface meteorological observations and parameters and vertical 

profiles of several atmospheric parameters. 

AERMAP is a terrain pre-processor designed to simplify and standardise the input of terrain 

data for AERMOD. Input data include receptor terrain elevation data.  For each receptor, the 

output includes a location and height scale, which is an elevation used for the computation of 

air-flow around hills. 

ADMS 5 

ADMS 5 (version 5.2.2.0) has been used for the assessment of emissions at KGC. The model is 

produced and validated by Cambridge Environmental Research Consultants (CERC). It is 

designed to allow for consideration of dispersion problems ranging from simple single isolated 

point sources to modelling the impact of existing and proposed industrial installations.  

ADMS is a ‘new generation’ dispersion model and applies up-to-date physics of the boundary 

layer structure based on the Monin-Obukhov length and the boundary layer height. The use of 

the Monin-Obukhov length in ADMS allows the differing states of the boundary layer to be 

represented on a continuous scale rather than being segregated into the discrete Pasquill-

Gifford classes. ADMS more accurately represents vertical variation in boundary layer 

parameters, such as wind speed. It includes parameters such as variable meteorological and 

complex terrain conditions including terrain downwash, the effect of plume rise, the effect of 

buildings and the surface roughness of the surrounding terrain. 

Model selection summary 

Due to the presence of complex terrain in the area surrounding KGC ADMS 5 has been used to 

assess the impacts rather than AERMOD.  

The ADMS 5 complex terrain module, known as FLOWSTAR, incorporates complex terrain 

data, calculates the flow field which then affects plume trajectory and plume spread ie the plume 

is dispersed within the calculated flow field and therefore is considered a more appropriate 

choice at KGC where the terrain can influence predicted concentrations.  

3.2.1.2 Stack height determination 

Yangier gas compressor 

The purpose of a stack height determination is to calculate the height necessary to ensure that 

emissions from a stack do not result in excessive ground level concentrations of air pollutants 

as a result of atmospheric downwash, eddies or wakes which may be created by nearby 

structures or terrain.  
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Nearby structures are normally the dominant cause of any atmospheric downwash, eddies or 

wake effects. For proper dispersion to occur it is necessary for the emissions to be released well 

above the top of nearby structures. Dispersion of emissions from a stack is also determined by 

the emission characteristics of the source, particularly their temperature and speed when they 

exit the stack. 

A number of methods are available to determine an appropriate stack height, including simple 

equations and dispersion modelling. In this case the stack height has been determined by 

dispersion modelling as detailed below. 

The results of the stack height determination are presented in Appendix A and concluded that a 

stack height of 13 metres is appropriate. Modelling has been undertaken assuming this stack 

height for the future operating situations.  

Khodjabaad gas compressor 

A stack height determination has not been undertaken for KGC as it is anticipated that the 

existing stacks installed in 2018 along with the Organic Rankin Cycle system will be utilised. 

The process contributions presented in section 5.2.2 demonstrate that the height of the existing 

stack it suitable to sufficiently disperse pollutant emissions.  

3.2.1.3 Operating situations 

Yangier gas compressor 

Of the four GTs being installed at YGC, three will be duty (operating all the time) and the fourth 

will be standby only. The impacts of the new GTs at YGC have been assessed based on the 

three duty GTs firing on natural gas. It has been conservatively assumed that all plant will 

operate at 100% plant load for the whole year to account for the worst-case short-term impacts.  

Considering the location of YGC in relation to KGC there will be no significant cumulative 

effects. This is because they are approximately 300 km apart so emissions from YGC will not 

interact with emissions from KGC due to the distances involved. 

Khodjabaad gas compressor 

The impacts of the replacement GTs at KGC have been assed based on three GTs firing on 

natural gas. It has been conservatively assumed that all plant will operate at 100% plant load for 

the whole year to account for the worst-case short-term impacts.   

Considering the location of KGC in relation to YGC there will be no significant cumulative 

effects. This is because they are approximately 300 km apart so emissions from KGC will not 

interact with emissions from YGC due to the distances involved. 

3.2.1.4 Emissions data 

The final gas turbine selection had not been finalised at the time of assessment. Therefore, 

emissions data are calculated using assumptions made by Mott MacDonald and based on the 

required power demand of 16 MWe per unit at YGC. KGC requires a capacity of not less than 

12.5MWe, therefore the same gas turbine specification has been assumed for both YGC and 

KGC.  

KGC also operates an Organic Rankine Cycle (ORC) which uses exhaust gas heat to generate 

electricity. This modelling assessment has assumed that the ORC would reduce the exhaust 
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temperature from 540°C to 120°C. This is likely to be a conservative assumption and therefor 

lead to worst case results being presented. 

The emissions data used within the assessment are presented in Table 3.1. 

Emissions of CO have not been assessed further as they are related to poor combustion and 

therefore will be mitigated through the efficient operation of the Project. Additionally, ambient 

standards for CO are significantly higher than those for NO2 and therefore project impacts are 

not considered to have the potential for a significant impact.  

As stated in section 1.1, YGC will not lead to emissions of SO2 or particulates and therefore 

these have not been modelled as the Project will not affect existing conditions. 

It should be noted that the stack height determination for YGC, presented in Appendix A, has 

been carried out for one unit only.  

NOx emissions limits for the Project, which have been applied conservatively to this 

assessment, are 50mg/Nm3 (25ppm) and are consistent with international best practice such as 

the IFC EHS guidelines. However, as modern gas turbines are capable of meeting lower NOx 

emissions than 50mg/Nm3 (25ppm) due to their low NOx burners the predictions made in this 

assessment are likely to be higher than the process contribution made by YGC and KGC during 

operation.  

Table 3.1: Emissions data 

Parameter YGC (per unit) KGC (per unit) 

Actual Volumetric Flow (Am³/s) 103.9 50.3 

Normalised Volumetric Flow (Nm3/s)(a) 36.7 36.7 

Efflux Temperature (°C) 540 120 

Efflux Velocity (m/s) 33.1 22.1 

Stack Height (m) 13(b) 22 

Stack Diameter (m) 2.0 1.7 

Stack coordinates (m) (c) 

Stack 1: X:480242 

              Y:4453913 

Stack 2: X:480234 

              Y:4453917 

Stack 3: X:480257 

              Y:4453905 

Stack 4: X:480249 

              Y:4453909 

(d) 

Stack 1: X:285165 

              Y:4506109 

Stack 2: X:285202 

              Y:4506094 

Stack 3: X:285238 

              Y:4506079 

 

NOx (mg/Nm3) 50 50 

NOx (g/s) 1.88 1.88 

Notes: Emissions based on Siemens SGT-400 modular generator set 
(a) Reference conditions: 15% O2, 0°C, 1atm, Dry.  

 (b) See Appendix A: Stack Height Determination 

 (c) Projection is Universal Transverse Mercator (UTM) Zone 42 North (WGS1984)  

 (d) Projection is Universal Transverse Mercator (UTM) Zone 43 North (WGS1984) 

3.2.1.5 Meteorological data 

The most important meteorological parameters governing atmospheric dispersion of pollutants 

are wind direction, wind speed and atmospheric stability, as described below:  

● Wind direction determines the sector of the compass into which the plume is dispersed  
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● Wind speed affects the distance which the plume travels over time and can affect plume 

dispersion by increasing initial dilution of pollutants and inhibiting plume rise  

● Atmospheric stability is a measure of the turbulence of the air, and particularly of its vertical 

motion. It therefore affects the spread of the plume as it travels away from the source. New 

generation dispersion models use a parameter known as the Monin-Obukhov length that, 

together with wind speed, describes the stability of the atmosphere  

For meteorological data to be suitable for dispersion modelling purposes, a number of 

meteorological parameters are measured on an hourly basis. These parameters include wind 

speed, wind direction, cloud cover and temperature.  

YGC Meteorological data 

A review of meteorological data from meteorological stations in the region of YGC showed that 

the data from these sites is not suitable for use in the dispersion model, primarily due to 

complex terrain. Other potential meteorological sites with suitable data capture rate are located 

a considerable distance from the Project site and therefore were not considered appropriate. As 

no suitable and representative monitored meteorological data is available for the project site, 

meteorological data from the prognostic gridded meteorological model ’WRF’ was used to 
generate meteorological data for the region. The generated WRF data provides 100% data 

capture for all five modelled years (2014-2018) and is considered to suitably represent 

meteorological conditions at the Project site and is considered robust. It should be noted that 

other prognostic meteorological models are available but any differences in modelling approach 

would not affect the conclusions of this assessment. 

Figure 3.1: YGC Windroses presents a five year wind roses of the WRF meteorological data. 

The wind roses illustrates that the dominant wind directions are from the south and north west, 

although there is a strong easterly component which also contributes to the fastest wind speeds.  

KGC Meteorological data 

A review of meteorological data from meteorological stations in the region of KGC showed that 

the data from these sites is not suitable for use in the dispersion model, primarily due to poor 

data capture and complex terrain. Other potential meteorological sites with suitable data capture 

rate are located a considerable distance from the Project site and therefore were not considered 

appropriate. As no suitable and representative monitored meteorological data is available for 

the project site, meteorological data from the prognostic gridded meteorological model ’WRF’ 
was used to generate meteorological data for the region. The generated WRF data provides 

100% data capture for all five modelled years (2015-2019) and is considered to suitably 

represent meteorological conditions at the Project site and is considered robust. It should be 

noted that other prognostic meteorological models are available but any differences in modelling 

approach would not affect the conclusions of this assessment. 

Figure 3.2: KGC Windroses presents a five year wind roses of the WRF meteorological data. 

The wind roses illustrates that primary wind direction is from the south east whilst there is a 

strong south westerly component which also contributes to the fastest wind speeds. 
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Figure 3.1: YGC Windroses 

  
2014 2015 

  
2016 2017 

 

 

2018 Scale 
Note: Derived from WRF  
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Figure 3.2: KGC Windroses 

  
2015 2016 

  
2017 2018 

 

 

2019 Scale 
Note: Derived from WRF  
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3.2.1.6 Modelled receptors 

This assessment has included modelling of pollutant concentrations across two Cartesian grids. 

The first grid has a receptor spacing of 100 metres and has been used for the first five 

kilometres from the Project. The second grid has a spacing of 300 metres and covers the area 

that is between five and 15 kilometres from the Project. These grids have been assumed to 

represent sensitive receptors which are likely to receive the largest change in concentrations of 

NO2 associated with the Project.  

Pollutant concentrations have been extracted from the modelled grid for a single human health 

receptor within the YGC SPZ. This receptor is a farmhouse (hereafter referred to as the 

‘Farmhouse’) located approximately 1200km north west of the new GTs (600m north west of the 

existing GC boundary) at X:479387 Y:4454766 UTM Zone 42 North. Figure 5.1 to Figure 5.5 

show the location of the Farmhouse. The Farmhouse is inhabited only in the summer months 

and therefore this is allowed under the rules of the YGC SPZ. 

Maximum ground level concentrations, presented in section 5, are those predicted outside of 

the YGC SPZ, at the Farmhouse and outside of the KGC SPZ. 

3.2.1.7 Surface roughness and terrain 

Roughness of the terrain over which a plume passes can have a significant effect on dispersion 

by altering the velocity profile with height, and the degree of atmospheric turbulence. This is 

accounted for in the meteorological data processing by a parameter called the ‘surface 
roughness length’. 

The surface roughness length within the study area has been calculated based on the land uses 

around the meteorological station and calculated within the AERMET meteorological processor. 

The presence of elevated terrain can significantly affect (usually increase) ground level 

concentrations of pollutants emitted from elevated sources such as stacks, by reducing the 

distance between the plume centre line and ground level and increasing turbulence and, hence, 

plume mixing. Terrain from the Shuttle Radar Topography Mission (SRTM) has been 

incorporated into the model at KGC with a horizontal spatial resolution of one arc second 

(approximately 25m by 25m). 

3.2.1.8 NOx to NO2 relationship 

NOx emissions associated with combustion sources, such as gas turbines, will typically 

comprise of approximately 90-95% NO and 5-10% NO2 at source. The NO oxidises in the 

atmosphere in the presence of sunlight, ozone and volatile organic compounds to form NO2, 

which is the principal pollutant of concern with respect to environmental health effects. 

There are various techniques available for estimating the proportion of the NOx that is converted 

to NO2. A 50% conversion of NOx to NO2 has been assumed for short term averaging periods 

(30 minute, 1 hour and 24 hour), and 70% conversion for long term averages (month, annual). 

This approach is considered appropriate based on guidance from the United Kingdom’s 
Environment Agency (EA) and United States Environmental Protection Agency (USEPA). 

3.2.1.9 Buildings and plant layout 

The movement of air over and around buildings generates areas of flow circulation, which can 

lead to increased ground level concentrations in the building wakes. Buildings included in the 

dispersion model have been presented in Table 3.2. 
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Table 3.2: Buildings included within dispersion model 

Project 
site 

Building X Y Height 
(m) 

Length 
(m) 

Width 
(m) 

Rotation 
angle 

YGC(a)(b) GT1 480252.7 4453900.0 10.8 14.5 2.9 333 

GT2 480244.9 4453904.0 10.8 14.5 2.9 333 

GT3 480237.4 4453907.7 10.8 14.5 2.9 333 

GT4 480229.6 4453911.5 10.8 14.5 2.9 333 

KGC(c)(d) GT1 285216.2 4506082.1 12 19 24 -22 

GT2 285180.5 4506096.0 12 19 24 -22 

GT3 285142.7 4506111.1 12 19 24 -22 

Note: X and Y coordinates are for the south west corner of each building 

(a) Building dimensions based on Siemens SGT-400 modular generator set 

(b) Projection is Universal Transverse Mercator (UTM) Zone 42 North (WGS1984) 

(c) Building length and width dimensions based on existing turbine halls using satellite imagery. Height is 

based on KGC workshop drawing number 434-1121B 

(d) Projection is Universal Transverse Mercator (UTM) Zone 43 North (WGS1984) 

3.2.1.10 Impact assessment criteria  

Guidance has been issued in the UK to assist in determining the significance of operational 

phase impacts in air quality assessments. This guidance recommends that significance should 

be determined by a combination of two aspects: 

● Change in concentrations (Process Contribution (PC)) caused by the Project at sensitive 

receptors; and 

● Resulting total concentrations (Predicted Environmental Concentrations (PEC)) at sensitive 

receptors as a percentage of the relevant ambient air quality standard(s). 

This approach is considered to represent best practice for assessments of this kind and has 

therefore been adapted in determining the significance of impacts on local air quality from the 

proposed Project. 

Changes in ambient concentrations over 25% of the relevant standards are considered to 

represent an impact of ‘Major’ magnitude as the WBG General EHS Guidelines note that 
Projects should: 

“…prevent or minimize impacts by ensuring that …emissions do not contribute a significant 
portion to the attainment of relevant ambient air quality guidelines or standards. As a general 

rule, this guideline suggests 25 % of the applicable air quality standards to allow additional 

future sustainable development in the same airshed.” (WBG General EHS Guidelines). 

The WBG General EHS Guidelines classify ‘degraded airsheds’ as those where relevant 
standards are exceeded significantly. Therefore, receptors experiencing existing ambient 

pollutant concentrations above the relevant standards are concluded to be of ‘High’ sensitivity. 

For each of the key pollutants and averaging periods assessed, a number of ambient air quality 

standards are applicable. 

Impact magnitude and receptor sensitivity criteria are presented in Table 3.3 and Table 3.4. 

Table 3.3: Determination of impact magnitude – operational phase 

Change in Concentrations as % of Standard Magnitude 

Increase >25% Major 
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Change in Concentrations as % of Standard Magnitude 

Increase 15-25% Moderate 

Increase 5-15% Minor 

Increase <5% Negligible 

Table 3.4: Determination of receptor sensitivity – operational phase 

Ground Level Pollutant Concentrations in Relation to 
Standard 

Receptor Sensitivity 

Above Standard High 

75 to 100% of the Standard Medium 

50 to 75% of the Standard Low 

Below 50% of the Standard Negligible 

3.2.1.11 Significance  

Based on the methods defined above for determining the magnitude of impact and sensitivity of 

receptors, the significance matrix presented in Table 3.5 has been applied to determine overall 

significance.  

All impact descriptors described as ‘moderate’ or ‘major’ are considered to be significant. 
Notwithstanding the above, any non-negligible increases causing a new exceedance of the 

relevant standards are considered to represent a significant impact irrespective of their impact 

magnitude. 

Table 3.5: Significance Matrix 

  
  
  

 S
e
n
s
it
iv

it
y

 

  Magnitude 

  
Adverse  Beneficial 

Major Moderate Minor Negligible Minor Moderate Major 

High Major Major Moderate Negligible Moderate Major Major 

Medium Major Moderate Minor Negligible Minor Moderate Major 

Low Moderate Minor Negligible Negligible  Negligible Minor Moderate  

Negligible Minor Negligible Negligible Negligible Negligible Negligible Minor 

3.3 Gas transmission pipelines 

Construction dust effects have the potential to affect receptors along the route of the pipeline. 

However following implementation of best practice mitigation measures outlined in section 6, no 

significant effects would be expected and therefore these have not been considered further.   

Operation effects from fugitive releases on air quality and GHG from the pipelines have been 

considered qualitatively . 
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4 Baseline 

4.1 Overview 

This section establishes the existing baseline conditions within the airshed surrounding YGC 

and KGC.  

The current baseline and the status of the airshed has been determined through a combination 

of qualitative assessment, and a short-term monitoring survey. In addition, there are no other 

significant emission sources nearby, and there is a limited number of sensitive receptors nearby 

due to the existing Sanitary Protection Zones (SPZ) that are in place around both the KGC and 

YGC sites.  

It has been concluded that ambient NO2 standards are not exceeded and therefore the airsheds 

are non-degraded for both the YGC and KGC.  

4.2 Yangier gas compressor 

The YGC is located approximately five kilometres south west of Yangier town, around 120km 

south west of Tashkent in Syrdarya Region. There are no residential properties within the SPZ 

which has a diameter of one kilometre from the site. The nearest properties are approximately 

1.6km from the boundary of the YGC. 

A review of recent satellite imagery indicates that there are no major emission sources in the 

area surrounding the YGC. The closest is the existing Syrdarya power plant approximately 

30km to the west which would have minimal effect on the concentrations around YGC. The 

main contributions to existing pollutant concentrations would be from the village of Guzal 

located 1.6km to the north west, the town of Yangier approximately 5 km to the north east and 

the towns of Khavast and Hovos located approximately 3.5km to the south east. In each of 

these towns, the primary source of emissions would be road vehicles and combustion sources 

from houses and small scale industry. It is considered that air quality impacts from these 

sources would be localised and the highest pollutant concentrations would be located within the 

towns. Therefore, at the YGC, the concentration of NO2 would be low and only affected by the 

regional background. 

In addition, a short-term monitoring survey was undertaken on the 17th and 18th of July 2019 

which took eight short term 20 minute samples at two locations across the two days of 

monitoring using methods in accordance with national monitoring requirements. The results are 

presented in Table 4.1 and demonstrate that during these monitoring periods the recoded 

values were below the Uzbekistan ambient air quality standards for all averaging periods.  

Table 4.1: Short term monitoring data (µg/m3) 

Monitoring Location NO2 

Max Average 

Yangier GC 30 25 

Turkistan Village Council  30 30 

Source: Data provided by Environmental Pollution Monitoring Service of Uzhydromet 

A further short-term diffusion study for NO2 was also conducted from the end of August to the 

end of September 2019. This was undertaken at five locations, including at the YGC site 
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boundary, the site office and in the surrounding villages of Navrozodob, Yangier Cim and Guzal. 

The monitoring concentrations are presented in Table 4.2 below. The monthly average 

concentrations at all sites are below the national monthly standard and below the national 

annual mean standard.  

Table 4.2: Diffusion tube monitoring results µg/m3 

Location Monitored NO2 concentration  

Navrozodob 12.7 

Yangier Cim 25.0 

Guzal 9.2 

Site boundary 8.4 

Site office 10.1 

Average 13.1 

 

Based on the qualitative and quantitative assessment it can be concluded that the existing NO2 

concentrations would be below the national ambient air quality standards and the airshed 

surrounding the YGC is considered to be non-degraded.  

4.3 Khodjaabad gas compressor 

The GC is located approximately 12km south east of Andijan in the Ferghana valley in Andijan 

Region. The closest residential areas are located approximately 1.2km south of the boundary of 

the KGC. The town of Gydyrsha is located approximately 1.7km to the east.  

Based on a review of satellite imagery, and a site visit we understand there is a cement plant 

located approximately 2km to the west of the site. Alongside the cement plant the main 

contributions to existing pollutant concentrations would be from the nearby villages/towns and 

small scale industry. It is considered that air quality impacts from these sources would be 

localised and the highest pollutant concentrations would be located within the towns and around 

the cement works. Therefore, at the KGC, the concentration of NO2 is likely to be below the 

national air quality standards. 

A short-term monitoring survey was undertaken on the 16th and 17th of July 2019 which took 

eight short term 20 minute samples at two locations across the two days of monitoring using 

methods in accordance with national monitoring requirements. The results are presented in 

Table 4.3 and demonstrate that during these monitoring periods the maximum values were 

below the short-term Uzbekistan ambient air quality standards and the average values were 

below the annual mean ambient standards.  

Table 4.3: Short term monitoring data µg/m3 

Monitoring Location NO2 

Max Average 

Yangier GC 30 20 

Turkistan Village Council  40 30 

Source: Data provided by Environmental Pollution Monitoring Service of Uzhydromet 

A further short-term diffusion study for NO2 was also conducted from the end of August to the 

end of September 2019. This was undertaken at six locations, including at the KGC site and the 

Raish and Khidirsha villages. The monitoring concentrations are presented in Table 4.4 below. 
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The monthly average concentrations at all sites are below the national monthly standard and 

below the national annual mean standard.  

Table 4.4: Diffusion tube monitoring results µg/m3 

Location Monitored NO2 concentration  

KGC admin building 13.8 

KGC inside fence line 13.6 

KGC pump house 14.3 

KGC front gate 22.5 

Raish village 13.1 

Khidirisha 23.4 

Average 16.8 

 

Based on this qualitative and quantitative assessment it can be concluded that the existing NO2 

concentrations would be below the national ambient air quality standards and the airshed 

surrounding the KGC is considered to be non-degraded.  
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5 Impact Identification 

5.1 Overview 

This section provides an overview of the likely impacts from the YGC and KGC and the gas 

pipeline. As discussed above, a quantitative assessment of YGC has been undertaken using 

dispersion modelling and a qualitative assessment of KGC has been undertaken by comparing 

likely emissions from the current and new GTs.  

5.2 Gas compressor stations 

5.2.1 Yangier gas compressor 

5.2.1.1 Air quality 

Table 5.1 presents the impacts at the maximum modelled gridded receptor outside the SPZ and 

Table 5.2 presents the impacts at the Farmhouse located inside the SPZ.  

YGC’s maximum predicted process contributions are below 25% of the national and 
international standards for all NO2 averaging periods.  

Table 5.1 and Table 5.2 present the Project impacts in accordance with the magnitude, 

sensitivity and impact descriptors adopted for this assessment. All predicted environmental 

concentrations remain below 50% of the applicable air quality standards and all impact 

descriptors are described as ‘negligible’. Therefore, all impacts are described as not significant.  

Project impacts at the Farmhouse, within the SPZ are lower than the maximum modelled 

gridded receptor outside of the SPZ. This is due to the dominance in wind direction which is  

away from the Farmhouse. The Farmhouse is located to the north west of the GTs at a heading 

of approximately 315°. The frequency of wind in this flow vector occurs approximately 2% of the 

year mostly at low velocity. 

Figure 5.1 to Figure 5.5 present contour plots for the 30 minute, one hour, 24 hour, monthly and 

annual mean averaging periods and demonstrate that the highest process contributions are at 

locations very close to YGC, are within the SPZ, and cover a small area. The contour plots 

show that the process contributions at the nearby villages and towns are well below national 

and international air quality standards and would not cause transboundary effects.  

Considering the results of the assessment there is no requirement for further NOx abatement to 

be included within the design as the additional benefits would be disproportionate to the level of 

improvement that they would achieve when considering the existing air quality in the airshed 

and the predicted impacts of YGC. 
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Table 5.1: Comparison with legislated Uzbek standard and relevant international standards (µg/m3) 

Pollutant Averaging 
period 

AQS Process 
Contribution 

% of 
Standard 

Magnitude 
descriptor 

Baseline(b) Predicted 
environmental 
concentration(c) 

% of 
Standard 

Sensitivity Impact 
descriptor 

NO2 30 minute(a) 85 9.9 11.6 Minor 26.2(d) 36.1 42.5 Negligible Negligible 

1 hour 
99.79th %ile 

200 3.9 2.0 Negligible 26.2(d) 30.1 15.1 
Negligible 

Negligible 

24 hour 60 2.1 3.5 Negligible 13.1 15.2 25.3 Negligible Negligible  

Monthly 50 0.5 1.0 Negligible 13.1 13.6 27.2 Negligible Negligible  

Annual 40 0.2 0.5 Negligible 13.1 13.3 33.3 Negligible Negligible 

Note: All pollutant concentrations and changes rounded to 1 decimal place and presented in micrograms per metre  cubed (µg/m3). AQS – Air Quality Standard 

(a) Calculated from one-hour maximum modelled concentration using a factor of 1.3 

(b) Based on the average concentrations from NO2 diffusion tube study. 

(c) Predicted environmental concentration is the baseline plus the projects process contribution 

(d) Baseline concentrations for 30 minute and hourly averaging periods has been assumed to be double the monthly average which is in accordance with best practice stated by 

the UK Environment Agency 

Table 5.2: Comparison with legislated Uzbek standard and relevant international standards for the Farmhouse (µg/m3) 

Pollutant Averaging 
period 

AQS Process 
Contribution 

% of 
Standard 

Magnitude 
descriptor 

Baseline(b) Predicted 
environmental 
concentration(c) 

% of 
Standard 

Sensitivity Impact 
descriptor 

NO2 30 minute(a) 85 9.7 11.4 Minor 26.2(d) 35.9 42.2 Negligible Negligible 

1 hour 
99.79th %ile 

200 1.2 0.6 Negligible 26.2(d) 27.7 13.7 
Negligible 

Negligible 

24 hour 60 0.3 0.5 Negligible 13.1 13.4 22.3 Negligible Negligible  

Monthly 50 0.1 0.2 Negligible 13.1 13.2 26.4 Negligible Negligible  

Annual 40 0.0 0.1 Negligible 13.1 13.1 32.8 Negligible Negligible 

Note: All pollutant concentrations and changes rounded to 1 decimal place and presented in micrograms per metre  cubed (µg/m3). AQS – Air Quality Standard 

(a) Calculated from one-hour maximum modelled concentration using a factor of 1.3 

(b) Based on the average concentrations from NO2 diffusion tube study. 

(c) Predicted environmental concentration is the baseline plus the projects process contribution 

(d) Baseline concentrations for 30 minute and hourly averaging periods has been assumed to be double the monthly average which is in accordance with best practice stated by 

the UK Environment Agency 
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Figure 5.1: Contour plot showing maximum 30 minute NO2 process contribution (µg/m3) 

 
Note: Meteorological year 2014; Minimum contour = 5µg/m3, contour interval = 5µg/m3 
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Figure 5.2: Contour plot showing 1 hour 99.79th percentile NO2 process contribution 
(µg/m3) 

 
Note: Meteorological year 2016; Minimum contour = 1µg/m3, contour interval = 1µg/m3 
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Figure 5.3: Contour plot showing maximum 24 hour NO2 process contribution (µg/m3) 

 
Note: Meteorological year 2016; Minimum contour = 1µg/m3, contour interval = 1µg/m3 
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Figure 5.4: Contour plot showing maximum monthly mean NO2 process contribution 
(µg/m3) 

 
Note: Meteorological year 2016; Minimum contour = 0.2µg/m3, contour interval = 0.2µg/m3 
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Figure 5.5: Contour plot showing annual mean NO2 process contribution (µg/m3) 

 
Note: Meteorological year 2018; Minimum contour = 0.1µg/m3, contour interval = 0.1µg/m3 

5.2.1.2 Greenhouse gas emissions 

The assumed new GTs would have a typical CO2 emissions performance of approximately 

570g/CO2/kWh calculated on a gross efficiency basis. This is below the typical values outlined 

within the IFC EHS Thermal Power Guidelines which sets a benchmark of 594 g/CO2/kWh.  

The approach outlined within the ADB guidance1 requires the existing baseline emissions to be 

calculated. The baseline is made up of the following systems operating independently of each 

other at different times: 

1. Emissions from the existing six electric driven turbines - calculated assuming a national 

grid emission factor of 0.533tCO2/MWh (as stated in the ADB guidance) 

 
1 Guidelines for estimating greenhouse gas emissions of Asian Development Bank projects, Asian Development Bank (2017) 
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2. Emissions from the existing seven gas driven turbines - calculated using recorded 

volumes of gas consumption, a gas density value of 0.718kg/m3 and a net calorific 

value of 0.048 TJ/ton (as stated in the ADB guidance) 

On this basis it is calculated that the current site has an annual GHG emissions footprint from 

the compressors of approximately 365,493 tonnes of CO2. 

The total CO2 mass of emissions from the new GTs following the upgrade (assuming three GTs 

operating continuously all year) would be approximately 272,227 tonnes of CO2 annually. The 

decrease is due to the replacement gas turbines having an improved efficiency and reduced 

emissions intensity in terms of emissions relating to transmitted gas (i.e. tCO2 / Mm3 delivered 

gas / year).  

Based on the specified composition of the natural gas (94.21% methane, 1.38% CO2) being 

delivered and the assumed leak rate of the existing compressors, it is estimated that the existing 

gas compressors are responsible for 1,140,979 tCO2e of fugitive emissions per year. Following 

the upgrade, it is assumed that this leak rate could be halved, as results from a Gazprom and 

EPA study2 suggested that replacing components in compressor stations can yield savings of 

approximately 50%. It is likely that with more modern technology could improve this even 

further, but assuming reasonable worst case, this would lead to 676,413 tCO2e of fugitive 

emissions per year, a reduction of 464,566 tCO2e per year. 

5.2.2 Khodjaabad gas compressor 

5.2.2.1 Air quality 

The KGC station currently operates three GE LM-1600 GTs each with an electric capacity of 

12.5 MW and heat recovery ORC units to provide operational power for the GC station. The 

environmental standards for MPE document for the KGC states that the MPE for nitrogen 

dioxide (NOx as NO2) is 50mg/Nm3, which is consistent with the WBG EHS guideline of 25ppm 

(equivalent to 50mg/Nm3 at reference conditions) for small combustion facilities (those between 

15MWth to <50MWth input) firing on natural gas.  

Whilst new GTs would be expected to meet the same emission concentration guideline of 

25ppm, it is possible that new low NOx technologies, such as the Dry Low Emission (DLE) 

combustion system could reduce NOx emissions to lower than the current 25ppm emission 

guideline.  

An example of a GT implementing the DLE combustion system is the Siemens SGT 400. This 

modular GT has a power output of up to 14.3 MWe and, according to the manufacturer, has 

exhaust NOx emissions concentrations as low as 15ppm (30mg/Nm3 at reference conditions).  

Although the supplier of the new GTs for KGC has not yet been selected, it is likely that 

emission performance for the new GTs would be lower than the three current GE LM 1600s.  

Therefore, the refurbishment of the KGC is expected to lead to a reduction in NOx emissions 

and would likely result in an improvement in air quality.  

 
2 

https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&
Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay
=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5C
TXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-
&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchB
ack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14  

https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
https://nepis.epa.gov/Exe/ZyNET.exe/P1004FNV.txt?ZyActionD=ZyDocument&Client=EPA&Index=2000%20Thru%202005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C00THRU05%5CTXT%5C00000021%5CP1004FNV.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=14
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Notwithstanding the above, Table 5.3 presents the Project impacts outside of the SPZ in 

accordance with the emission data, magnitude, sensitivity and impact descriptors adopted for 

this assessment.  

KGC’s maximum predicted process contributions are below 25% of the national and 

international standards for all NO2 averaging periods.  

The process contribution for the 30 minute averaging period is 18.4% of the air quality standard 

which is equivalent to a ‘moderate’ magnitude of change. However, the maximum 30 minute 

predicted environmental concentration is 58% of the air quality standard and therefore the 

impact is described as ‘minor’ even when assuming the existing baseline which includes the 

operation of the current turbines.  

For all other averaging periods, all predicted environmental concentrations remain below 50% of 

the applicable air quality standards and all impact descriptors are described as ‘negligible’ even 

when assuming the existing baseline which includes the operation of the current turbines.  

Overall, all impacts are described as not significant.  

Figure 5.6 to Figure 5.10 present contour plots for the 30 minute, one hour, 24 hour, monthly 

and annual mean averaging periods and demonstrate that the highest process contributions are 

at locations very close to KGC, are within the SPZ, and cover a small area. The contour plots 

show that the process contributions at the nearby villages and towns are well below national 

and international air quality standards and would not cause transboundary effects.  

Considering the results of the assessment there is no requirement for further NOx abatement to 

be included within the design as the additional benefits would be disproportionate to the level of 

improvement that they would achieve when considering the existing air quality in the airshed 

and the predicted impacts of KGC. 
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 Table 5.3: Comparison with legislated Uzbek standard and relevant international standards (µg/m3) 

Pollutant Averaging 
period 

AQS Process 
Contribution 

% of 
Standard 

Magnitude 
descriptor 

Baseline(a) Predicted 
environmental 
concentration(b) 

% of 
Standard 

Sensitivity Impact 
descriptor 

NO2 30 minute 85 15.7 18.4 Moderate 33.6(c) 49.3 58.0 Low Minor 

1 hour 
99.79th %ile 

200 10.0 5.0 Minor 33.6 (c) 43.6 21.8 Negligible Negligible 

24 hour 60 3.3 5.5 Minor 16.8 20.1 33.5 Negligible Negligible 

Monthly 50 1.1 2.2 Negligible 16.8 17.9 35.8 Negligible Negligible 

Annual 40 0.7 1.8 Negligible 16.8 17.5 43.8 Negligible Negligible 

Note: All pollutant concentrations and changes rounded to 1 decimal place and presented in micrograms per metre cubed (µg/m3). AQS – Air Quality Standard 

 

(a) Based on the average concentrations from NO2 diffusion tube study. 

(b) Predicted environmental concentration is the baseline plus the projects process contribution 

(c) Baseline concentrations for 30 minute and hourly averaging periods has been assumed to be double the monthly average which is in accordance with best practice stated by 

the UK Environment Agency 



Mott MacDonald | Regional Gas Transmission Efficiency Enhancement Project 
Air Quality and Greenhouse Gas Assessment 
 

 
 
 

29 

 

Figure 5.6: Contour plot showing maximum 30 minute NO2 process contribution (µg/m3) 

Note: Meteorological year 2016; Minimum contour = 5µg/m3, contour interval = 5µg/m3 
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Figure 5.7: Contour plot showing 1 hour 99.79th percentile NO2 process contribution 
(µg/m3) 

Note: Meteorological year 2019; Minimum contour = 2µg/m3, contour interval = 2µg/m3 
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Figure 5.8: Contour plot showing maximum 24 hour NO2 process contribution (µg/m3) 

Note: Meteorological year 2017; Minimum contour = 1µg/m3, contour interval = 1µg/m3 
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Figure 5.9: Contour plot showing maximum monthly mean NO2 process contribution 
(µg/m3) 

Note: Meteorological year 2018; Minimum contour = 0.5µg/m3, contour interval = 1µg/m3 
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Figure 5.10: Contour plot showing annual mean NO2 process contribution (µg/m3) 

Note: Meteorological year 2018; Minimum contour = 0.2µg/m3, contour interval = 0.5µg/m3 

5.2.2.2 Greenhouse gas emissions 

The assumed GTs would have a typical CO2 emissions performance of approximately 

570g/CO2/kWh calculated on a gross efficiency basis. This is below the typical values outlined 

within the IFC EHS Thermal Power Guidelines which sets a benchmark of 594 g/CO2/kWh. 

The approach outlined within the ADB guidelines requires the existing baseline emissions to be 

calculated. Emissions from the existing three gas driven turbines have been calculated using 

recorded volumes of gas consumption, a gas density value of 0.718kg/m3 and a net calorific 

value of 0.048 TJ/ton (as stated in the ADB guidance). 

It is assumed that the existing turbines heat rate would have dropped by 5% (compared to the 

earliest manufacturer information available for the existing turbines) compared to when new. 

Therefore, the new turbines will require less gas to generate the energy input needed to 

produce the turbines’ output. This would lead to a reduction in annual CO2 emissions of 
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7,087tonnes of CO2 when comparing like for like comparison of old turbines with new turbines. It 

should also be noted that the assumption related to the reduced heat rate is considered to be 

conservative as the reduction is likely to be higher than assumed. 

Based on the specified composition of the natural gas being delivered (94.21% methane, 

0.007% CO2) and the assumed leak rate of the existing compressors, it is estimated that the 

compressors are responsible for 77,461 tCO2e of fugitive emissions per year. For the 

replacement drivers only, it is assumed that theleak rate would be the same.  

The new replacement compressor configuration will be identical to the outgoing system and will 

therefore will require it to be able to transport approximately 1,111.8 Mm3 of gas per year. 

5.2.3 Gas transmission pipeline 

The proposed YAP including its pipe work, valves and associated infrastructure could be subject 

to fugitive emissions. However, fugitive emissions are expected to be negligible as they will be 

controlled using best practice mitigation measures in line with those included within the IFC 

EHS guidelines (as set out within section 6) and these will be included  within the plant design 

and therefore have not been considered further.  
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6 Mitigation 

1.2 Construction Phase 

The following mitigation measures (which are in accordance with the WBG General EHS 

Guidelines) for controlling air quality impacts will be incorporated into the construction phase to 

reduce construction impacts, particularly those associated with dust generation: 

● Minimizing dust from material handling sources, such as conveyors and bins, by using 

covers and/or control equipment (water suppression) 

● Minimizing dust from open sources, including storage piles, by using control measures such 

as installing enclosures and covers, and increasing the moisture content 

● Dust suppression techniques should be implemented, such as applying water or non-toxic 

chemicals to minimise dust from vehicle movements 

● Manage emissions from mobile sources as per the WBG General EHS Guidelines for Air 

Emissions and Ambient Air Quality 

● No open burning of solid waste  

● Development of a dust management plan for the construction and operational phases 

Emissions from on-road and off-road vehicles should comply with national or regional programs. 

In the absence of these, the following should be considered: 

● Regardless of the size or type of vehicle, owners / operators should implement the 

manufacturer recommended engine maintenance programmes 

● Drivers should be instructed on the benefits of driving practices that reduced both the risk of 

accidents and fuel consumption, including measured acceleration and driving within safe 

speed limits 

● Implement a regular vehicle maintenance and repair program. 

1.2.1 Operation Phase 

No combustion mitigation measures in addition to those already accounted for within the 

dispersion modelling are proposed. The following key design features have been accounted for 

are: 

● An exhaust stack height of 13 metres for YGC and 22 metres for KGC GTs to ensure 

effective dispersion of emissions 

● Emission limits guaranteed to meet 25ppm for NOx 

During operation, emissions of NOx will be monitored continuously using indicative measures 

such as combustion temperatures and on an annual basis via periodic stack sampling. If, after 

three years of annual stack testing, the NOx concentrations are below 75% of the emission 

guidelines the frequency of testing will be reduced to every three years. 

In addition, the IFC EHS Guidelines for Gas Distribution Systems and IFC EHS Guidelines for 

Onshore Oil and Gas Developments also provide recommendations to prevent and control air 

emissions from operational leaks. These recommendations are presented below and will be 

incorporated within the Project design: 
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● Gas pipelines and pipeline components, in addition to general installation and pipe joining 

techniques such as welding, should meet international standards for structural integrity and 

operational performance. 

● Corrosion prevention of buried ferrous metal pipelines should be undertaken using coating 

or cathodic protection techniques. For underground applications, the use of polyethylene 

pipe, which is not subject to corrosion, should be considered as an alternative to ferrous 

metal pipeline materials. 

● Testing of pipelines and pipeline components for pressure specifications and presence of 

leaks should be undertaken prior to commissioning. The system should be gas tight when 

tested at a higher pressure than the normal maximum operation gas pressure. 

● Leak and corrosion detection programs should be undertaken, including use of appropriate 

leak detection assessment techniques and equipment. Maintenance programs to repair and 

replace infrastructure should be undertaken as indicated by detection results. 

● Comparisons of purchased and delivered gas amounts should be periodically examined for 

discrepancies and unaccounted for gas which may be an indicator of excessive system 

leakage. 

● Pipelines, valves, and other component infrastructure should be regularly maintained, and 

ventilation and gas detection / alarm equipment installed in station buildings or vaults. 

It should be noted that these recommendations are based on an assessment of potential 

impacts on air quality only. It does not take account of structural requirements, safety issues or 

associated regulations etc, which should also be considered by those using this information to 

develop the design. 
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A. Stack height determination 

The stack height determination has assessed a range of stack heights to determine potential air 

quality impacts. Amongst others, it does not take account of structural requirements, safety 

issues or associated regulations which should be considered by those using this information to 

develop the stack design. 

Table A.1 and Figure A.1 present the results of the stack height determination assuming full 

load operation of one unit firing on natural gas. As the purpose of the stack height determination 

is to calculate the point at which the exhaust gases overcome building downwash effects, the 

results have not been compared to the AQS.   

Modelled results indicate that increasing the stack height does not significantly reduce predicted 

ground level concentrations. This is likely due to the high exit velocity and temperatures of GT 

operating in open cycle. A stack height of 13m is proposed and has been applied to the 

dispersion modelling for this assessment.  

Table A.1 Maximum modelled ground level NO2 concentrations based on one stack 
in operation (µg/m3) 

Averaging period 11 12 13 14 15 16 17 18 19 20 

30 minute 18.6 17.6 17.5 17.4 17.1 16.7 16.3 16.0 15.6 15.3 

1 hour max 14.3 13.5 13.5 13.4 13.1 12.8 12.6 12.3 12.0 11.8 

24 hour max 4.0 3.0 2.2 1.7 1.5 1.3 1.1 0.9 0.8 0.8 

1 month 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Annual 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
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Figure A.1 Maximum modelled ground level NO2 concentrations (µg/m3) 
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