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Key findings 
● The Carbón 1 & 2 power plants, with a combined capacity of 2,600 megawatts 

(MW), in Coahuila, North Mexico, constitute the largest coal-burning facility and 

one of the largest air pollutant emissions hotspots in the country. Now, plans for a 

new 1,400 MW coal power plant in the region have been announced. 
● The air pollutant emissions from the plants expose an estimated 530,000 people to 

exceedances of the World Health Organization guideline for 24-hour average SO2 

concentrations, and 230,000 people to exceedances of the guidelines for 24-hour 

average PM2.5 concentrations. 
● The air pollutant emissions from the power plants and mines are associated with 

approximately 430 air pollution-related deaths every year (95% confidence 

interval: 244–612) resulting in estimated total economic costs of approximately $4 
billion per year. Other annual health impacts associated with the emissions include 

260 asthma-related emergency room visits, 60 new cases of asthma in children, 80 

preterm births, a total of 150,000 days of work absences because of the need for 
sick leave, and nearly 1,900 years lived with disabilities related to chronic 

obstructive pulmonary disease (COPD), diabetes and stroke. 

● In the future, the emissions from the operating power plants and mines will 

contribute to a projected cumulative total of 5,900 deaths from air pollution (95% 
confidence interval: 3,300–8,400), assuming a 50-year operating life. With the 

addition of the proposed power plant, this would increase to 9,400 deaths (5,300–

13,500). 

● The two existing coal-fired power plants combined emit an estimated 1,700 kg of 

mercury per year. This would increase to a projected 2,200 kg per year with the 

addition of the new announced power plant. Much of the mercury is deposited into 
surrounding forests and cropland, increasing the mercury concentrations in 

recreational areas and crops. The levels of mercury deposition are potentially 

dangerous in an area with over 470,000 inhabitants. 
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Cover image: A coal mine in the Múzquiz region in the state of Coahuila. Credit: 

iStock.com/Photo Beto.  



 

 

Introduction 
Mexico has the third poorest air quality in the Latin America and Caribbean region when 

ranked by annual mean PM2.5 concentration according to the 2020 World Air Quality Report 

by IQAir (2020). Nine out of the 15 most polluted cities in the region in 2020 were in Mexico. 

High pollution levels make air pollution one of the leading environmental risk factors for 
mortality in Mexico, accounting for more than 9% of deaths (48,000) in 2019 alone (SoGA 

2020). The Status of Global Air report (Health Effects Institute 2020) states that 100% of 

Mexico’s population live in areas where WHO guidelines for PM2.5  levels are exceeded.  

Nevertheless, at a time when renewable energy sources are becoming cheaper and many 
countries are moving away from coal dependency, Mexico continues to heavily rely on 

fossil fuels as a primary source of energy. In 2019, a large part (73%) of Mexico’s electricity 

generation was still  provided by power plants using fossil fuels (U.S. EIA 2020).   

This case study provides a detailed analysis of the air quality, toxic and health impacts of 
the Carbón 1 & 2 power plants and the mines in the Coahuila region supplying the plant, 

combining best available emissions data for the projects with detailed atmospheric 

modeling and existing epidemiological data and literature. It also explores the potential 

future impacts of the proposed Coahuila power plant.  

Materials and methods 
Emissions factors for major air pollutants (SO2, NOX and dust) from the power plants were 
available from the state-owned electric utility of Mexico, CFE (2016). Annual power 

generation was taken from Mexico’s 2018 National Electricity System Development 

Program (SENER 2018a, Table 2.2.11.A.C) and heat rate was taken from a dataset of power 

plants in Mexico from the Secretariat of Energy (SENER 2018b). Coal calorific value was 
reported as 18–21 MJ/kg in CFE (2016); the midpoint of these values was used. Using this 

information, we calculated the annual coal consumption (CC) of each power plant as: 

CC = GEN x HR / CV, 

where GEN is power generation, HR is heat rate and CV is calorific value. The emissions (E) 

of pollutant P were then calculated for major pollutants using the emissions factors per kg 

of coal (EF) from CFE: 

EP = EFP * CC. 

https://www.iqair.com/world-air-quality-report
https://www.stateofglobalair.org/resources
https://www.stateofglobalair.org/resources
https://www.eia.gov/international/analysis/country/MEX


 

 

Mercury emissions were calculated using data on coal mercury content from UNEP (2017) 

Mercury Toolkit, mercury removal in coal washing from Acosta-Ruiz & Powers (2003), 
assuming that all coal is washed, and mercury removal by the plants’ particle control 

devices from UNEP (2017): 

EHg = CC x CHg x (1 - CEHg), 

where CHg is coal mercury content and CE is control efficiency, the amount of mercury 

retained by coal washing and plant emissions controls. 

We also estimated pollutant flue gas concentrations (FGC, in mg/Nm3) for comparison to 

emissions limits in other countries. This was based on the CO2 emissions factor of the coal 
given in the CFE (2016) and a ratio between normalized flue gas volume and CO2 emissions 

of 3,563 Nm3/tCO2 at 6% excess oxygen calculated from EEA (2008, Tables D.1–D.2): 

FGCP = EFP / (EFCO2 x FGR), 

where EF is the emission factor of each pollutant per ton of coal burned given by CFE 

(2016). The EF for CO2 was calculated from the reported coal carbon content. 

For the proposed new Coahuila power station, we assumed that the plant would use 
supercritical technology, yielding thermal efficiency of around 42% on LHV basis, and 

would comply with the emissions standards for new solid fuel power plants (flue gas 

concentrations of 220ppm of SO2 and NOX; 50mg/Nm3 of particulate matter1, as per 

SEMARNAT 2011). Annual emissions were estimated as 

EP = CAP / EFF x LF x SFGV x FGCP, 

where LF is the plant load factor, assumed to be the same as for Carbón-2. 

Mercury emissions for the new unit were calculated in the same way as for the existing 
units, but we assumed that the new plant would have to install flue gas desulfurization 

equipment to comply with the new plant emission standards, slightly increasing the 

mercury capture efficiency as per UNEP (2017). 

 
1 Mexican standards are normalized to 5% excess oxygen, 25oC and 1 atm; appropriate conversions were 

applied. 



 

 

Information on coal supply to the plants from various mines was compiled from numerous 

sources, and likely locations of the active mines were identified from Google Earth satellite 

imagery (Table 2). 

Dust emissions from coal mining were estimated based on EMEP/EEA (2016) default 

emission factors. Dust emissions were doubled from the default rate during the dry season 

from mid-December to mid-June. Mines were modeled as area sources, set up as 
rectangles covering the entire mining pit. In reality, most of the dust will be emitted from a 

much smaller area with active mining operations at any given time, meaning that the 

assumption results in conservative projection of peak local concentrations. 

Table 1. Coahuila power plants included in the study (GEM 2021) 

Unit name MW Latitude Longitude 

Carbón-1 power station Unit 1 300 28.468 -100.697 

Carbón-1 power station Unit 2 300 28.468 -100.697 

Carbón-1 power station Unit 3 300 28.468 -100.697 

Carbón-1 power station Unit 4 300 28.468 -100.697 

Carbón-2 power station Unit 1 350 28.468 -100.697 

Carbón-2 power station Unit 2 350 28.468 -100.697 

Carbón-2 power station Unit 3 350 28.468 -100.697 

Carbón-2 power station Unit 4 350 28.468 -100.697 

Coahuila power plant Unit 1 700 28.468 -100.697 

Coahuila power plant Unit 2 700 28.468 -100.697 

 

  



 

 

Table 2. Locations of coal mines included in the study 

Name Longitude Latitude 

Eagle Pass -100.459 28.813 

MICARE-North -100.684 28.497 

MICARE-South -100.691 28.468 

MIMOSA-3 -101.415 27.908 

MIMOSA-5 -101.293 27.898 

MIMOSA-6 -101.369 27.896 

MIMOSA-2 -101.362 27.923 

 

Table 3. Emissions factors (kg/tcoal) and calculation input data 

Plant SO2  NOX PM CO2 Heat 

rate 

GJ/MWh 

MJ/kg kgCO2/

MJ 

gCO2/ 

kWh 

Capacity 

factor 

Carbón-1 18.38 3.7 1.504 2016.7 12 19.5 103.4 1241.0 51.37% 

Carbón-2 

U1-2 
19.95 3.6 1.692 2016.7 12 19.5 103.4 1241.0 57.69% 

Carbón-2 

U3-4 
19.95 3.7 1.692 2016.7 12 19.5 103.4 1241.0 57.69% 

Coahuila 

power 

plant, new 

3.88 2.78 0.34 2016.7 8.57 19.5 103.4 886.4 57.69% 

 

  



 

 

Atmospheric dispersion modeling was carried out using version 7 (June 2015) of the 

CALPUFF modeling system (Scire et al. 2000; Exponent 2015). Meteorological and 
geophysical data for the simulations was generated with the TAPM model, developed by 

Australia’s national science agency CSIRO. A set of nested grids with a 50x50 grid size and 

40 km, 10 km and 5 km horizontal resolutions and 12 vertical levels was used, centered on 
the power plant cluster. The model produced three-dimensional, hourly meteorological 

data covering the full calendar year 2019. 

The CALPUFF model uses the meteorological dataset to predict the atmospheric 

transport, dispersion, chemical transformation and deposition of the pollutants, and 

resulting  incremental ground-level concentrations attributed to the studied emissions 
sources. The model performs a detailed simulation of the rise of the plume from the power 

plant stack, through which the emissions are discharged; the characteristics of the 

modeled stacks are given in Table 4. The height and diameter of the stacks were measured 
from Google Earth satellite imagery. Since no specific data was available, flue gas velocity 

was calculated following standard engineering calculations and temperature was 

assumed based on typical values given in Pregger & Friedrich (2009). The proposed 
Coahuila power station was assumed to have the same stack dimensions, but lower exit 

velocity due to higher thermal efficiency, and lower exit temperature of 60oC due to the 

installation of flue gas desulfurization. 

  



 

 

Table 4. Stack properties of Coahuila power plants 

Plant Stack height, m Stack diameter, 

m 

Exit velocity, 

m/S 

Exit 

temperature, ℃ 

Carbón-1 120 7.1 37.5 150 

Carbón-2 120 7.1 37.5 150 

Coahuila (new 

units) 

120 7.1 37.5 150 

 

For emissions from main boilers of the power plants, 30% of emitted fly ash was assumed 

to be PM2.5, and 37.5% PM10, in line with the U.S. EPA (1998) AP-42 default value for 

electrostatic precipitators. Chemical transformation of sulphur and nitrogen species was 

modeled using the ISORROPIA chemistry module within CALPUFF, and required 
atmospheric chemistry parameters (monthly average ozone, ammonia and H2O2 levels) for 

the modeling domain which were imported into the model from baseline simulations 

using the Geos-Chem atmospheric model (Koplitz et al. 2017). The CALPUFF results were 

reprocessed using the POSTUTIL utility to repartition different nitrogen species (NO, NO2, 

NO3 and HNO3) based on background ammonia concentrations. 

Health impact assessment and economic valuation follow the methodology of the CREA 

study “Quantifying the Economic Costs of Air Pollution from Fossil Fuels” (Myllyvirta 2020). 

We use country-specific data on population, population age structure, cause- and age 
group-specific death rates, and prevalence and incidence of different health conditions as 

the basis. 

The health impacts resulting from the increase in PM2.5 concentrations were evaluated by 

assessing the resulting population exposure, based on high-resolution gridded population 
data for 2020 from CIESIN (2017), adjusted to match official census data. We then applied 

the risk model developed by Burnett et al. (2018) based on a comprehensive meta-analysis 

of available studies on the long-term mortality risk from PM2.5. Deaths from long-term NO2 
exposure were quantified following the recommendations from the WHO HRAPIE project 

(WHO 2013). Deaths of small children from lower respiratory infections linked to PM2.5 

pollution from fossil fuels were assessed using the Global Burden of Disease risk function 

for lower respiratory diseases (GBD 2017). 



 

 

For all mortality results, the required country-specific data on baseline death rates and 

years of life lost were taken from the Global Burden of Disease project results for 2017 

(GBD 2017). 

The risk models applied in the health impact assessment are derived from all available 

studies from around the world, as there are no studies on the long-term, chronic health 

impacts of air pollution in Mexico. The risk models have, however, been applied to Mexico 
in peer-reviewed studies (e.g. Burnett et al. 2018; Achakulwisut et al. 2019; Anenberg et al. 

2018; IHME 2020). 

As the concentration-response relationships used include nonlinear functions and no-

harm thresholds, information on baseline air pollutant concentrations is needed for the 

health impact assessment. This data was obtained from van Donkelaar et al. (2016) for 

PM2.5 and Larkin et al. (2017) for NO2. 

Projections of future health impacts take into account projected population growth on the 

national level, and for mortality impacts, on projected country-level changes in age-

specific death rates based on UNPD (2019) medium variant. Importantly, use of age-
specific death rates captures the impact of expected improvements in population health 

status and health services, which results in lower mortality for children, while increasing 

the susceptibility of the adult population to non-communicable diseases associated with 

air pollution. 

We assessed the economic costs of the health damages, using costs per case or costs per 
year of illness found in literature and adjusting to GDP per capita (PPP) on the country 

level (Table 5), with unit elasticity. This is based on the comprehensive survey of Viscusi & 

Masterman (2017) for valuation of mortality. 

Deposition results were differentiated by land use type using the European Space Agency 
global land use map for the year 2015 at a 300 m resolution (ESA 2018). Land use codes 10-

30 were mapped as cropland; codes 50-100 were mapped as forest, and code 170 as 

mangrove. 

To project future health impacts, the annual result impacts were adjusted by country- and 

age group-specific changes in population, all-cause mortality and birth rate, based on 

historical data and projections in UNPD World Population Prospects 2019 (medium 

variant). 

 

 



 

 

Table 5. Input parameters and data used to estimate economic costs of health impacts converted 
to Mexican pesos (MXN) 

Outcome 

World Avg. 

GDP, USD 

Valuation in 

Mexico, 2011 

USD 

Valuation in 

Mexico, 2019 

USD 

Valuation in 

Mexico, 

2019 MXN Source 

Preterm births 112,365 139,424 69,640 1,341,528 Trasande et al. 

2016 

Work absence (sick 

leave days) 

90 111 55 1,074 EEA 2014 

Years lived with 

disability 

32,922 40,850 20,404 393,056 Birchby 2019 

Deaths 2,909,928 3,610,689 1,803,489 34,741,704 Viscusi & 

Masterman 2017 

Number of children 

suffering from asthma 

due to pollution 

exposure (increased 

prevalence) 

1,242 1,541 769 14,828 Brandt et al. 2012 

Asthma emergency 

room visits 

268 332 166 3,199 Brandt et al. 2012 

 

  



 

 

Table 6. Input parameters and data used in estimating health impacts  

Age group Effect Pollutant 

Concentration- 

response function 

Concentration 

change 

No-risk 

threshold Reference Incidence data 

1-18 New asthma cases NO2 1.26 (1.10–1.37) 10 ppb 2 ppb Achakulwisut 

et al. 2019 

Achakulwisut et al. 

2019 

0-17 Asthma emergency 

room visits 

PM2.5 1.025 (1.013–1.037) 

 

 

10 ug/m3 6 ug/m3 Zheng et al. 

2015 

Anenberg et al. 

2018 

18-99 Asthma emergency 

room visits 

PM2.5 1.023 (1.015–1.031) 

 

 

10 ug/m3 6 ug/m3 Zheng et al. 

2015 

Anenberg et al. 

2018 

Newborn Preterm birth PM2.5 1.15 (1.07– 1.16) 10 ug/m3 8.8 ug/m3 Trasande et al. 

2016 

Chawanpaiboon et 

al. 2019 

25-99  Deaths from non-

communicable 

diseases and lower 

respiratory 

infections 

PM2.5 non-linear  2.4 ug/m3 Burnett et al. 

2018  

IHME 2020 

0-4 Deaths from lower 

respiratory 

infections 

PM2.5 non-linear  5.8 ug/m3 IHME 2020 IHME 2020 

25-99 Deaths from lower 

respiratory 

infections 

PM2.5 non-linear  5.8 ug/m3 IHME 2020 IHME 2020 

25-99 Disability caused by 

diabetes, stroke 

and chronic 

respiratory disease 

PM2.5 non-linear  2.4 ug/m3 IHME 2020 IHME 2020 

25-99 Premature deaths NO2 1.04 (1.02–1.06) 

 

 

10 ug/m3 4.5 ug/m3 Faustini et al. 

2014 

IHME 2020 

25-99 Premature deaths SO2 1.02 (1.014–1.026) 

 

 

5 ppb 0.02 ppb Krewski et al. 

2009 

IHME 2020 

Numeric values in the column “Concentration-response function” refer to relative risk 

corresponding to the increase in concentrations given in the column “concentration 

change”. “Non-linear” indicates the use of a non-linear concentration-response function 
given in the reference. “No-risk threshold” refers to a concentration below which the 

health impact is not quantified, generally because the studies on which the function is 

based did not include populations at lower exposure levels — it does not imply there is 

evidence of no risk, only the absence of data. 

 



 

 

 

What do we mean by deaths and other health impacts 

“associated with” air pollution? 
 
Numerous long-term health studies have shown that people living in areas with higher 

average concentrations of PM2.5 and NO2 have a higher risk of death from chronic 

diseases including strokes, lung cancer, chronic obstructive pulmonary disease, 

diabetes and ischemic heart disease. The findings of these studies have allowed 
scientists to develop concentration-response functions that show how deaths increase 

or decrease when air pollutant levels change. Combining these functions with data on 

population and observed number of deaths, we can project how many deaths would 

have been avoided if the fraction of air pollution attributed to Coahuila coal power 

plants and mines had been eliminated — or how much deaths would increase if new 

emissions sources were added. 
 

For a long time, scientists were only able to measure the short-term effects of air 

pollution affecting mainly people who are already severely ill. In contrast, based on the 

body of evidence accumulated over the past two decades, the deaths linked to air 
pollution are mainly related to chronic exposure over several years. The lost number of 

life years associated with each air pollution-related death in Mexico is around 23 years. 

 

  



 

 

Results  

Emissions 

Emissions factors provided by the CFE indicate that the Carbón 1 & 2 power plants have 

extremely high air pollutant emissions per unit of energy generated, emitting 
approximately 20 times as much SO2 and particulate matter, six times as much mercury 

and three times as much nitrogen oxides as allowed in the European Union, for example. 

If the proposed new power plant followed Mexico’s current emissions standard for new 

sources, it would be allowed to emit seven times as much SO2, nine times as much 

particulate matter, five times as much NOx and 20 times as much mercury as is allowed for 

new coal power plants in the EU  (Table 8). 

Besides the MIMOSA and MICARE mines in Coahuila, dust emissions from the Eagle Pass 

mine right across the border in Texas are included. 

 Table 7. Estimated annual air pollutant emissions of Coahuila coal-fired power plants 

Plant SO2, t/a NOx, t/a Particles, t/a Mercury, kg/a CO2, t/a 

Carbón-1 61,078 12,295 4,998 723 6,701,538 

Carbón-2 86,859 15,892 7,367 947 8,780,256 

Coahuila power 

station, new 

12,070 8,661 1,047 511 6,271,612 

 

  



 

 

Table 8.  Estimated pollutant concentrations in flue gas, compared to European Union standards 
for coal power plants2 (unit: mg/Nm3 at 5% excess oxygen, except mercury in µg/m3) 

 SO2 NOx PM Hg 

Carbón-1 2,730 549 223 32.3 

Carbón-2 2,963 535 251 32.3 

EU standards for 

existing plants 
139 187 11 5.3 

Coahuila power 

station, new 
576 414 50 24.4 

EU standards for 

new plants 
80 91 5 1.1 

 

Table 9. Sourcing of coal by mining company, and estimated emissions from coal mining (t/a). 

Mine Coal sourcing, 

Mt/a 

PM10 PM2.5 Reference 

MICARE 7 294 35 AHMSA 2019a 

Eagle Pass 2.8 117.6 14 GEM 2020 

MIMOSA 4 168 20 AHMSA 2019b 

  

 
2 Large Combustion Plants Best Available Technology Reference document (JRC 2017). The document sets 

legally binding limits applying on new plants starting from 2017 and on operating plants starting from 2023. 



 

 

Air quality and health 

The air quality impacts of emissions from the plants were modeled using the CALPUFF 
dispersion model (Scire et al. 2000), which uses detailed hourly data on wind and other 

atmospheric conditions to track the transport, chemical transformation and deposition of 

pollutants, and is widely used to assess the short- and long-range impacts of emissions 
from industrial point sources and area sources. The model predicts the increases in hourly, 

daily and annual pollutant concentrations caused by emissions from the studied source. 

Emissions from power plants contribute to ambient concentrations of PM2.5, NO2 and SO2, 

causing increases in the risk of both acute and chronic diseases and symptoms.  

We calculated the estimated annual health impacts associated with the emissions from 

the existing Coahuila plants and mines providing the coal. In addition, to study the effect 
of the proposed plant, the estimated annual health impacts for the existing plants, mines 

and new plant were combined (Table 10). The new plant would add to the annual health 

impacts, increasing total premature deaths from an estimated 430 to 480 per year, new 
cases of asthma in children due to high exposure of NO2 from 60 to 80 cases per year, and 

years lived with a disability from 1,900 to over 2,000.  

  



 

 

Table 10. Estimated annual health impacts associated with the emissions from the existing 
Coahuila power plants and mines, and from the existing and new plants combined 

Outcome Pollutant Carbón 1& 2, 

cases 

Confidence 

interval (95%) 

Existing and new 

plants, cases 

Confidence 

interval (95%) 

deaths Total 431 (244 – 612) 477 (270 – 679) 

of which due to:   

chronic 

obstructive 

pulmonary disease 

PM2.5 45 (17 – 76) 49 (19 – 83) 

diabetes PM2.5 53 (16 – 71) 58 (18 – 78) 

ischaemic heart 

disease 

PM2.5 156 (124 – 187) 170 (135 – 204) 

lower respiratory 

infections, adults 

and children 

PM2.5 47 (19 – 78) 51 (21 – 85) 

lung cancer PM2.5 45 (24 –  67) 49 (26 – 73) 

stroke PM2.5 27 (11 – 45) 29 (12 – 49) 

all causes   NO2, SO2 59 (34 – 86) 71 (40 – 104) 

asthma emergency room 

visits, adults 

PM2.5 128 (84 – 172) 140 (92 – 188) 

asthma emergency room 

visits, children 

PM2.5 127 (66 – 187) 140 (73 – 205) 

new cases of asthma in 

children 

NO2 62 (15 – 131) 83 (20 – 176) 

preterm births PM2.5 77 (37 – 82) 84 (41 – 90) 

work absence (sick leave 

days) 

PM2.5 154,828 (131,726 – 

177,770) 

169,363 (144,091 – 194,460) 

years lived with disability: 

chronic 

obstructive 

pulmonary disease 

PM2.5 378 (142 – 675) 412 (155 – 736) 

diabetes PM2.5 1,356 (328 – 2,243) 1,488 (363 –  2,454) 

stroke PM2.5 163 (54 – 327) 178 (59 – 357) 



 

 

 

We calculated the cumulative health impacts of the mines and power plants for an 

operating life of 50 years. To study the increased impact on health due to the proposed 
plant, the cumulative impacts were computed separately for the existing Carbón 1 & 2 

plants and mines providing the coal, before adding the cumulative impact of the new 

plant.  

Based on the modeled results, the total projected cumulative deaths associated with 

Carbón 1 & 2 amount to approximately 5,900 (Table 11). Adding the new plant to the 
analysis, this number would rise to 9,400. The total deaths are a result of many different 

causes of death, with the largest factor contributing to deaths by far being different non-

communicable diseases and lower respiratory infections as a result of too high exposure 
to PM2.5.  

Other notable cumulative health impacts include 3 million days of work absences 

associated with the emission from the existing and new power plants combined, up from 2 

million days of absences from the existing Carbón 1 & 2 plants.  

New cases of asthma in children would more than double when taking into account the 
new Coahuila plant — from an estimated 800 new cases of asthma attributed to the 

Carbón 1 & 2 plants, up to a total of over 2,200 new cases including the new plant.   

 
  



 

 

Table 11. Projected cumulative health impacts associated with the emissions from the existing 
Coahuila power plants, mines and new plant over 50 years of operation 

Outcome Pollutant Carbón 1 & 2, 

cases 

Confidence 
interval (95%) 

Existing and 

new plants, 

cases 

Confidence 
interval (95%) 

deaths All 5,914 (3,339 – 8,413) 9,436 (5,267 – 13,517)  

of which due to:  

COPD PM2.5 609 (229 – 1,041) 909 (342 – 1,557) 

diabetes PM2.5 739 (216 – 998) 1,171 (354 – 1,574) 

ischaemic heart 

disease 

PM2.5 2,138 (1,689 – 2,561) 3,211 (2,533 – 3,853) 

lower respiratory 

infections, adults 

and children 

PM2.5 640 (262 – 1,076) 961 (393 – 1,619) 

lung cancer PM2.5 606 (326 – 912) 887 (477 – 1,337) 

stroke PM2.5 365 (147 – 619) 550 (221 – 934) 

all causes   NO2, SO2 818 (470 – 1,205) 1,747 (947 – 2,644) 

asthma emergency room 

visits, adults and 

children 

PM2.5 3,427 (2,017 – 4,822) 5,087 (2,990 – 7,162) 

new cases of asthma in 

children 

NO2 823 (194 – 1,746) 2,217 (521 – 4,728) 

preterm births PM2.5 911 (442 – 967) 1,241 (601 – 1,318) 

work absence (sick leave 

days) 

PM2.5 2,051,158 (1,745,106 – 

2,355,102) 

3,004,457 (2,556,087 – 

3,449,767) 

years lived with disability: 

COPD PM2.5 5,119 (1,921 – 9,145) 7,507 (2,813 – 13,432) 

diabetes PM2.5 18,657 (4,499 – 30,872) 28,749 (7,110 – 47,035) 

stroke PM2.5 2,217 (740 – 4,450) 3,283 (1,096 – 6,588) 



 

 

 

Current pollutant emissions from coal plants expose an estimated 530,000 people to 24-
hour average SO2 concentrations that exceed the WHO guideline of 20µg/m3 (Figure 1) and 

another 230,000 to 24-hour average PM2.5 concentration exceedances (Figure 3). Pollutant 

emissions from the existing and new plants combined would expose an estimated 550,000 
people to concentration exceedances of 24-hour average SO2 (Figure 1), as well as an 

estimated 270,000 people to 24-hour average PM2.5 concentration exceedances (Figure 3).  



 

 

Figure 1. CALPUFF modeling results for contributions from the existing and new Coahuila power 
plants to ambient SO2 levels 



 

 

 
Figure 2. CALPUFF modeling results for contributions from the existing and new Coahuila power 

plants to ambient NO2 levels 



 

 

Figure 3. CALPUFF modeling results for contributions from the Coahuila power plants to ambient 
PM2.5 



 

 

Figure 4. CALPUFF modeling results for contributions from the Coahuila coal mines to ambient 
PM2.5 



 

 

Toxic deposition 

Coal plants emit other toxic materials such as mercury and fly ash, in addition to NO2, SO2 
and PM2.5. These toxic materials are deposited into surrounding areas affecting not just 

human health but also the environment.  

The Carbón 1 & 2 power plants and the mines supplying them with coal emit an estimated 

1,700 kg of mercury and 12,000 tons of heavy metal-containing particulate matter (coal 

dust and fly ash) per year.  

Approximately 900 kg per year of the mercury emitted by the existing plants is estimated 

to be deposited into land and freshwater ecosystems in the region. Mercury deposition 

rates as low as 125 mg/ha/year can lead to accumulation of unsafe levels of mercury in fish 

(Swain et al. 1992). The existing plants are estimated to cause mercury deposition above 
125mg/ha/yr in an area of 7,500 km2 to the north and northeast of the plants, with a 

population of nearly 500,000 people (Figure 5).  

With the new plant operating, the power plants and mines providing coal to the existing 

and also the new plant, would emit annually an estimated 2,200 kg of mercury. Mercury 
deposition of these plants combined would have the gravest effect on surrounding natural 

areas such as grasslands and shrublands. Additionally, an estimated 14,000 tons of fly ash 

would be emitted by the existing and new plants and mines. The projected deposition 
from existing and new plants reaches potentially unsafe mercury levels over an estimated 

area of 12,000 km2  affecting 520,000 people (Figure 6).  

While actual mercury uptake and biomagnification depends very strongly on local 

chemistry, hydrology and biology, the predicted mercury deposition rates are a cause for 

serious concern and an assessment of the impacts and of measures to reduce mercury 

emissions is needed urgently. 



 

 

 
Figure 5. CALPUFF modeling results for annual mercury deposition from the existing Coahuila 

power plants. 

 
Figure 6. CALPUFF modeling results for annual mercury deposition from the existing and new 

Coahuila power plants 



 

 

Recommendations 
● Stringent emission standards should be developed and enforced to control PM, 

SO2, NO2 and Hg pollution emissions from operating coal power plants, similar to 

other countries such as those in force in the EU and China. 

● It is essential to fully assess and take into account the cost of air pollution and 

other external impacts when making decisions about future power generation. 

Meeting growth in electricity demand by renewable energy development would 

greatly reduce these costs. 

● The planned addition of coal-fired capacity would worsen Mexico’s already low air 

quality, while tying more capital into high-emitting power generation. In order to 
reduce such negative impacts on public health and the economy, the country 

should prepare to meet future energy needs using clean energy sources and adopt 

a coal exit plan to be able to meet electricity demand more economically. 
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