July 2, 2020
Public Consultation on “Estimation of Externality Cost of Thermal Power Generation in Sri
Lanka”
Public Utilities Commission of Sri Lanka,
Level 06, BOC Merchant Tower, 28,
St. Michael’s Road,
Colombo 3.
consultation@pucsl.gov.lk
Fax (011) 2392641

Centre for Environmental Justice comments on the Study Report on Estimation of
External Cost of Thermal Power Generation
Centre for Environmental Justice is a public interest environmental organization based in Sri
Lanka established in 2004. We herewith send our comments on the” Study Report on
Estimation of External Cost of Thermal Power Generation” prepared by Sri Lanka Energy
Managers Association.
CEJ filed a court case
CEJ has been involved in the energy debate from the beginning of the organization. CEJ filed
its court case CA WRIT 1112/2006, questioning the EIA process of the Norochcholai Coal
power plant, however the court proceedings did not complete until 2012 and then CEJ was
asked to consider whether continuing with the case was necessary. CEJ then decided to
withdraw the case. The court case was based on the erroneous EIA approval process and
the adequacy of the EIA and non-consideration of the alternatives etc.
As we have predicted during the EIA stage this coal plant had many social and
environmental issues and we have raised our voice against the pollution from the
Norochcholai coal power plant time to time. We have visited the Norochcholai Coal power
plant few times. Based on the information gathered, CEJ lobby for not to have another coal
power plant in Sri Lanka, especially not in the same premises since the current pollution
level is very high and unbearable to the people, nature and to the ocean.
Measuring the air pollution
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In 2014 CEJ tested the air quality in the area and found the air quality was in the margin.
Yet, we have observed breathing was unbearable. Although people complained about the
odour, dust, and other impacts, they had no choice.
Mercury level in the hair samples
CEJ then conducted a research together with the International Pollutants Elimination
Network and found some women had very high mercury levels in the hair. This study on
mercury in hair revealed that the residents in the Norochcholai, Paniadiya, Narakkalliya and
around the Puttalam town area vicinity to the lagoon are exposed to Mercury at dangerous
levels.
28 women between 18 to 44 years old that had no occupational Mercury exposure found to
have Mercury in their hair above 1ppm, the level that United States National Research
Council established as a “reference dose” in 2000 (U.S. EPA 2001). The maximum was
15.584 ppm. The study focused on the Mercury contamination through lagoon fish
consumption. Hopefully connected to the fly ash from the Norochcholai Coal Power Plant.
Please see the graph below.

We attached the research report as part and parcel of this comment. However, the SEMA
study report doesn’t consider this aspect.
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Mercury Emission from Norochcholai
Sri Lanka has not given any specification for the mercury level. We have made a calculation
in 2017 based on the coal quality found in coal importing countries i.e Indonesia, South
Africa and Russia and found possible release of mercury between 2012 and 2016 could be as
high as 1977 kg.
Non consideration of mercury release from the coal plant give a erroneous figure for the
external costs. Please find the calculation made by Centre for Environmental Justice for this
aspect.

In case when we use the inventory Level 2 spreadsheet of UN Environment's Toolkit for
identification and quantification of mercury releases and use the figure 0.25 ppm of
mercury from the toolkit, total mercury will come to 600kg per annum.
Dropping Coal in the ocean
The report state it has omitted the Cost of coal dropped into the sea and deposited near the
jetty and the seabed when coal transported from ships is loaded to the barges. We have
found that at least 4% of the coal has dropped to the ocean which is approximately 60,000
Mt annually. Last year Norochcholai had imported 40 ships about 2.4 million coal and
approximately 1 ship has dropped to the ocean. In addition, dispersion of coal dust into the
sea during unloading operations has caused the fish population in the area to decline
affecting the livelihood of fishermen. It is unfair to calculate external costs without
considering this aspect.
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Air Pollution
We have also produced comments on the air quality and Dr. Mark Chernaik of the
Environmental Law Alliance (ELAW) prepared the comments on behalf of CEJ. We submit
the same as part and parcel of this comment. The same has given details of the following
topics
1. The Study Report is not based on actual emissions from the LVPP in Norochcholai
that are data from an authoritative source
2. The Study Report relies on outdated information about how mortality rates are
associated with exposure to ambient levels of very fine particulate matter
(PM2.5)
3. The Study Report relies on values for the marginal damage costs of pollutants
from a scientific article published in 2009. Three years later (in 2012), the authors
of the scientific article published in 2009 published a Corrigendum with much
higher values for the marginal damage costs of pollutants
4. The Study Report fails to adopt a site-specific, or country-specific approach to
estimate the marginal damage costs of pollutants
5. Table 7.19 (Cost of Air Pollutants), which relies on marginal damage costs of
pollutants from the scientific article published in 2009, contains numerous,
unexplained mathematical errors.
6. The Study Report does not update costs for inflation
7. The Study Report fails to Include Updated Values for the Global Cost of Carbon
Cost of renewable
Page 14 of the Study Report: state "Renewable and non-renewable based power plants
have different environmental impacts at different stages of the power plant lifecycle.
Environmental impacts of renewable energy power plants are prominent during the
construction stage whereas in thermal power plants, the environmental impacts are mostly
felt during the operational stages. Usually, environmental impacts during operation of
thermal power plants within their lifetime outweighs the life-cycle environmental impacts of
renewable energy plants, highlighting the importance of life-cycle assessments for
comparison.
"Considering the lower construction cost, smaller physical footprint, possibility to store the
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fuel and use as and when required; fossil fuel based thermal power plants such as coal,
liquid petroleum and natural gas power plants have been opted for over renewable energy
power plants. On the other hand, renewable power generation options such as run-of-theriver hydro, solar PV and wind turbines have the limitation of intermittent availability due to
the diurnal and seasonal variation and the fluctuation of the resource, causing technical
challenges in maintaining power system stability and reliability."
The material given here is irrelevant to the question of how much are the external costs of
thermal power plants. The statements it contains are erroneous and show bias in favor of
thermal power plants and against renewable sources of energy.
It has been clear for several years now that: Utility-scale wind and solar can deliver energy
at a levelized cost of electricity (LCOE) basis that is substantially cheaper than the LCOE from
new thermal power plants, which cost roughly $1 billion per 500 MW facility and take
several years to construct. New thermal power plants pose huge financial risks to lenders
because once they are built; they cannot generate electricity at a cost that is competitive
with electricity from new renewable power plants.
The intermittency of Utility-scale wind and solar power is no barrier maintaining power
system stability and reliability since power from multiple intermittent sources can be
managed to provide stable power, especially with affordable energy storage devices added
to the grid. See: Jacobson, Mark Z., Mark A. Delucchi, Zack AF Bauer, Savannah C.
Goodman, William E. Chapman, Mary A. Cameron, Cedric Bozonnat et al. "100% clean and
renewable wind, water, and sunlight all-sector energy roadmaps for 139 countries of the
world." Joule 1, no. 1 (2017): 108121. https://www.researchgate.net/profile/Mark_Jacobson2/publication/319259035_100_
Clean_and_Renewable_Wind_Water_and_Sunlight_AllSector_Energy_Roadmaps_for_139_Countries_of_the_World/links/59a4587e45851570311
7282b/100-Clean-and-Renewable-Wind-Water-and-Sunlight-All-Sector-Energy-Roadmapsfor-139-Countries-of-the-World.pdf
Pollution around Sapugaskanda Power Plant
We have received number of complaints on noise and vibration related nuisance to the
public for the last 4 years. The diesel power plant has failed to take any actions to control
the noise level and the community of 8000 people around the plant suffers due to high
noise levels. In addition cracked walls were observed in houses within a range of 500m.
People suffer due to inadequate sleep and dust emitted from the plant fall to the
surrounding environment. Also number of issues reported in Sapugaskanda oil refinery
where Fuel is delivered to the plant located nearby. Water contamination with waste oil and
flue gas related issues including dust falling to the nearby wells. Also these plants are not
properly monitored through Central Environmental Authority through Environmental
pollution Control License procedure. Therefore these costs must be accounted in addition
to the emission related environmental costs.
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Oral Public comments
Centre for Environmental Justice would like to make oral comments during the public
hearing and we shall be thankful if you could give us an opportunity for the same.
Thanking you
Sincerely yours
Hemantha Withanage,

Executive Director,
Centre for Environmental Justice
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In April of 2020, the Sri Lanka Energy Managers Association issued a Study Report titled:
Estimation of External Cost of Thermal Power Generation. In the Study Report, externalities
are defined as: adverse impacts on local community, society at large and ecological system,
both in the short run as well as in the long run associated with emissions of byproducts in
different form of thermal power plants. The stated purpose of the report is: "to assess and
quantify such externalities accurately to evaluate the true economic cost of power generation."
A main focus of the Study Report is an estimate of the externalities of the operation of the Lak
Vijaya Power Plant (LVPP) in Norochcholai. The Study Report concludes that: when the cost
per kWh is compared it is evident that the highest externality cost is resulted from the LVPP
which is Rs 10.23 (when the lower bound value is considered).
In my opinion, the Study Report contains too many errors for its conclusion to be valid. Below I
detail several of the many errors of the Study Report:
1.

The Study Report Is not based on actual emissions from the LVPP in Norochcholai
that are data from an authoritative source

Table 7.19 (Cost of Air Pollutants) is a keystone of the Study Report as it provides an estimate of
the total yearly cost of air pollutant emissions from the LVPP in Norochcholai of Rs.
13,906,995,850/year. This value is carried over and used in other sections of the Study Report
(see, for example, Table 7.26 [Summary of the Externality Costs Estimated using Approach 2]
and Table 7.27 [Summary of Total Costs Calculated using Approach 1 and 2]. Table 7.19 is
reproduced below:

However, no authority is cited for amounts of pollutants generated. Furthermore, the same
values for Total Generation in column 2 of Table 7.19 are found in Table 6.4 (reproduced
below), suggesting that the Cost of Air Pollutants valued in Table 7.19 are not air pollutants
emitted, but are largely air pollutants generated and captured. It makes no sense to assess the
marginal damage cost of pollutants that are not emitted.
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Furthermore, a recent news story in The Sunday Times indicates that the LVPP is polluting
excessively because of faulty pollution control equipment. The story states:
Tests in March and April at the Lakvijaya coal power plant in Norochcholai show
particulate matter or dust sixteen times over the maximum permissible level in the stack
emissions of unit one.
The quantity of harmful sulphur dioxide is also over the limit in the stacks emissions of
both unit one and two, with the latter performing significantly worse than the former.
Unit two is functioning without a vital environmental protection device called the fluegas desulphurizer (FGD) which was destroyed in July last year when a welding fault set
its insulation material on fire. This instrument removes sulphur dioxide from the flue gas.
The latest results of which the Ceylon Electricity Board (CEB) is aware come amidst
reports that Power and Energy Minister Ravi Karunanayake is angling to push three more
coal power plants through the Cabinet. Two are proposed for Foul Point in Trincomalee
and another again at Norochcholai, even as the world turns away from fossil fuels to
renewable energy.
The CEB has failed to run even the one power station at Norochcholai without serious
environmental issues, documentary evidence shows. This is the second time the poor
quality of stack emissions at Lakvijaya has been flagged.
The Industrial Technical Institute (ITI) sampled the emissions in September last year. At
the time, five fields of the plant one s electrostatic precipitator (ESP) were also out of
order, in addition to the FGD of unit two being broken. There are 16 fields in total.
The ESP is also called an electrostatic air cleaner. It is a filtration device that removes
fine particles in this case, fly ash from a flowing gas. The ITI found that the sulphur
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dioxide concentrations from unit one and unit two exceeded the maximum permissible
level . Particulate matter, however, was within range.
These issues prevented the Wayamba Provincial Council Environmental Authority
(WPCEA) from issuing an environmental protection licence (EPL) to the Lakvijaya
power plant for many months. Several orders to comply with requirements were ignored.
In January 2019, more fields of the ESP became faulty, forcing the FGD of unit one to
also be bypassed. At present, both units are running with the FGDs.
However, in October 2018, the WPCEA issued the licence to Lakvijaya despite the FGD
not functioning. The EPL itself decrees that: Continuous efficiency measures for the
flue-gas desulfurization (FGD) unit shall be carried out using inlet and outlet ports. It is
essential that the minimum efficiency of removal of SO2 [sulphur dioxide] by the FGD
shall be maintained at 95%. 1
An estimate of the external costs of air pollution from the LVPP requires accurate data about
he
e lan emi i n . If testing is taking place of emissions from the LVPP, then
substantiated data from these tests should have been the basis for the estimates of the Study
Report.
2.

The Study Report relies on outdated information about how mortality rates are
associated with exposure to ambient levels of very fine particulate matter (PM2.5)

At the heart of a study estimating the external costs of emissions from thermal power plants are
assumptions about the quantity of health impacts caused by exposure to increased levels of air
pollution. On page 26, the Study Report provides the following numerical Changes in
Mortality/Morbidity Outcomes due to exposures to PM2.5.

No reference is provided for Harvard Six Cities Study and it is not clear why the Study Report
would have stopped at data collected in 2009. The Harvard School of Public Health continues to
publish studies expanding our understanding of the epidemiology of exposure to air pollutants.2

1
2

The Sunday Times (2 June 2019) "Tests show Lakvijaya plant spews out dust 16 times over the limit."
Air Pollution https://www.hsph.harvard.edu/air-pollution/
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If the Study Report had used more recent data about the epidemiology of exposure to air
pollutants, then it would have reported the following:
In 2018, more than 50 epidemiologists from around the world published in the Proceedings of
the National Academy of Sciences updated estimates of the global burden of exposure to PM2.5.3
Examining non-accidental mortality data from 41 cohorts from 16 countries, these
epidemiologists found that starting with PM2.5 levels above 2.4 µg/m3, the incidence of mortality
from all nonaccidental deaths, which include deaths from non-communicable diseases (NCD)
and lower respiratory infections (LRI), while varying slightly for different age groups, rose in a
linear fashion by approximately 10% for each 10 µg/m 3 increase in long-term PM2.5 in the
range of 2.4 - 80 µg/m3 . See figure below:

In 2016 researchers principally with the Harvard University School of Public Health published a
study finding that hospital admissions among the Medicare population of from cities in
Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island , and Vermont and from Washington, D.C. for Parkinson s
Disease (PD), Alzheimer s Disease (AD) and dementia, rose in a statistically robust fashion by
8%, 15% and 8%, respectively per each 1 µg/m3 increase in long-term PM2.5 .

Burnett, R., Chen, H., Szyszkowicz, M., Fann, N., Hubbell, B., Pope, C. A., ... & Coggins, J. (2018). Global
estimates of mortality associated with long-term exposure to outdoor fine particulate matter. Proceedings of the
National Academy of Sciences, 115(38), 9592-9597.
3
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In 2018 researchers principally with the Clinical Epidemiology Center, Research and Education
Service, VA Saint Louis Health Care System, Saint Louis, Missouri, published a study finding
that in a longitudinal cohort of more than 1.7 million U.S. veterans with no previous history of
diabetes, the incidence of diabetes rose by 15% per each 10 µg/m3 increase in long-term PM2.5.4
3.

The Study Report relies on values for the marginal damage costs of pollutants from
a scientific article published in 2009. Three years later (in 2012), the authors of the
scientific article published in 2009 published a Corrigendum with much higher
values for the marginal damage costs of pollutants

Page 52 of the Study Report explains the source of the marginal damage costs of air pollutants, a
study published in 2009 by Dr. Nicholas Muller and Dr. Robert Mendelshohn. See: Muller, N.
Z., & Mendelsohn, R. (2009). Efficient pollution regulation: getting the prices right. American
Economic Review, 99(5), 1714-39.
Table 7.17 of the Study Report is reproduced below:

It is commendable that the Study Report references the work of Dr. Nicholas Muller, as he is one
of the foremost experts in the field of economics and air pollution, having published several
additional studies in the past few years. 5
4 Bowe,

B., Xie, Y., Li, T., Yan, Y., Xian, H., & Al-Aly, Z. (2018). The 2016 global and national burden of diabetes
mellitus attributable to PM 2· 5 air pollution. The Lancet Planetary Health, 2(7), e301-e312.
5 Nicholas Z. Muller: Associate Professor of Economics, Engineering, and Public Policy; Lester and Judith Lave
Development Chair in Economics, Engineering, and Public Policy. https://www.cmu.edu/tepper/faculty-andresearch/faculty-by-area/profiles/muller-nicholas.html
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In 2012, Dr. Muller published the following revised update to the paper he published in 2009:
Muller, N. Z., & Mendelsohn, R. (2012). Efficient pollution regulation: getting the prices right:
corrigendum (mortality rate update). American Economic Review, 102(1), 613-16.6 Note how
the marginal damage costs of pollutants in this 2012 changed from 2009 in this table I am
copying from the 2012 study.

Note, for example, how in three years the Expected Marginal Damage for PM2.5 increased 67%,
from $3220 per ton to $5390 per ton. If the Study Report wishes to use as a source of Marginal
Damage of Emissions a paper published in 2009, then the Study Report cannot simply overlook
data in a corrigendum to the 2009 paper published three years later.
As I discuss further in my section on recommendations, Dr. Muller has further updated the
Expected Marginal Damage for PM2.5 in the year 2017 to a value of $85,735 per ton [$38.9 per
pound, in 2014 U.S. dollars).7 If a purpose of the Study Report is to guide decision-makers
about the best policies for the future of energy generation in Sri Lanka, present-day and forward
-looking values for Expected Marginal Damages are needed, not estimates from 11 years ago
(2009).
4.

The Study Report fails to adopt a site-specific, or country-specific approach to
estimating the marginal damage costs of pollutants

Page 52 of the Study Report correctly describes the methodology of the paper by Muller &
Mendelshon (2009):
The model begins by computing total damages from the baseline level of emissions of
six different pollutants: coarse particulate matter (PM10), fine particulate matter (PM2.5),
NOx, SO2, volatile organic compounds (VOC), and ammonia (NH3). One ton of a
The full-text of this study is available here: https://pubs.aeaweb.org/doi/pdf/10.1257/aer.102.1.613
Holland, S. P., Mansur, E. T., Muller, N., & Yates, A. J. (2018). Decompositions and policy consequences of an
extraordinary decline in air pollution from electricity generation (No. w25339). National Bureau of Economic
Research. At page 35. Available at:
http://www.dartmouth.edu/~mansur/papers/holland_mansur_muller_yates_changes.pdf
6
7
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specific pollutant is then added to the baseline emissions from a particular source. Total
damages are recomputed. The resulting change in total damages is the marginal damage
due to adding one ton of the specific pollutant at that particular source. Note that this
methodology captures the damages from secondary pollution formation through
atmospheric chemistry, and properly attributes the change in damages back to the source
of emission. This experiment is repeated 60,000 times: covering the nearly 10,000 point
and aggregated nonpoint sources in the contiguous United States ….
The values for Marginal Damage Costs of Pollutants are location-specific, with the value being
substantially lower in less populated rural areas than in more heavily populated urban areas. See
Figure 1 below from Muller & Mendelshon (2009).

Muller & Mendelshon (2009) is a United States-based study. Population densities in Sri Lanka
and the United States differ substantially: 345.56 persons/km2 in Sri Lanka8, versus 35.71
persons/km2 in the United States. 9 Puttalam District, the location of the LVPP, has a population
density of 270.8 persons/km2, much higher than the population densities of predominantly rural
areas in which U.S. thermal power plants are located.10 If the Study Report is an estimate of the
cost of air pollutants emitted by power plants in Sri Lanka, then the Study Report must be based
on demographic information of Sri Lanka, not other countries.

Population density (people per sq. km of land area) - Sri Lanka.
https://data.worldbank.org/indicator/EN.POP.DNST?locations=LK
9 Population density (people per sq. km of land area) - United States.
https://data.worldbank.org/indicator/EN.POP.DNST?locations=US
10 https://www.citypopulation.de/php/srilanka-prov-admin.php?adm2id=62
8
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5.

Table 7.19 (Cost of Air Pollutants), which relies on marginal damage costs of
pollutants from the scientific article published in 2009, contains numerous,
unexplained mathematical errors.

Table 7.19 of the Study Report is reproduced below:

The column "Total Generation" assumes emissions of 116,052 tons per year of PM2.5 from the
Lakvijaya Power Plant (LVPP).
The next column "Total Cost based on 1st percent marginal damage cost (Rs. per year)" reports a
yearly damage of Rs. 1,015,455,000 per year. Based on the notes (Exchange rate 1 US$ =
Rs.175, PM is assumed to be PM2.5), Rs. 1,015,455,000 per year is equal to $5,802,600.
$5,802,600/year divided by 116,052 tons per year of PM2.5 = $50 per ton, which is lower than
any of the Marginal Damages of Emissions by Quantile in Table 7.17 (and precisely 20% of the
1st percentile value in Table 7.17).
The next column "Total Cost based on expected marginal damage cost (Rs. per year)" reports a
yearly damage of Rs. 13,079,060,400 per year. Based on the notes (Exchange rate 1 US$ =
Rs.175, PM is assumed to be PM2.5), Rs. 13,079,060,400 per year is equal to
$74,737,488, $74,737,488/year divided by 116,052 tons per year of PM2.5 = $644 per ton, ,
which is lower than any of the Marginal Damages of Emissions by Quantile in Table 7.17 (and,
precisely 20%. and precisely 20% of the Expected Marginal Damage cost for PM2.5 in Table
7.17).
These math errors in Table 7.19 (the 20% reduction in air pollution costs) are left unexplained.
6.

The Study Report does not update costs for inflation

The value of money changes over time because of inflation. For example, the paper referred to
by the Study Report - Muller, N. Z., & Mendelsohn, R. (2009) uses year 2000 U.S. Dollars as
the basis for its report. 11 Because of the cumulative rate of inflation, year 2000 U.S. Dollars,
are worth 1.49 year 2020 dollars, a 49% increase.12 If a purpose of the Study Report is to guide
decision-makers about the best policies for the future of energy generation in Sri Lanka, then

Muller, N. Z., & Mendelsohn, R. (2009). Efficient pollution regulation: getting the prices right. American
Economic Review, 99(5), 1714-39, at page 1735.
12 US Inflation Calculator. https://www.usinflationcalculator.com/
11
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estimates of the external costs of thermal power generation should be given in current (year
2020) market currencies.
7.

The Study Report fails to Include Updated Values for the Global Cost of Carbon

According to Table 7.4, the Study Report values Greenhouse Gas Emissions from LVPP using
external costs of CO2eq emissions that range from $32/ton to $39/ton, valued in year 2007
United States dollars.

In 2018, economists with the School of Global Policy and Strategy, University of California San
Diego, published the updated information about the social cost of carbon, showing that the
median external cost of GHG emissions are $417/ton.
The social cost of carbon (SCC) represents the economic cost associated with climate
damage (or benefit) that results from the emission of an additional tonne of carbon
dioxide (tCO2). One way to compute it is by taking the net present value of the difference
between climate change damages along with a baseline climate change pathway and the
same pathway with an additional incremental pulse release of CO2. The SCC provides an
ec n mic al a i n f he ma ginal im ac f clima e change.
The GSCC i he sum of the CSCC values. We calculated CSCC for each set of scenario,
parameter and model specification assumptions, and established an uncertainty range
based on a bootstrap resampling method (Methods and Supplementary Information) and
then aggregated to the global level. The median estimates of the GSCC (Fig. 1) are
significantly higher than the Inter-agency Working Group estimates, primarily due to the
higher damages associated with the empirical macroeconomic production function,
although similar SCC values have been estimated in the past using other methodologies.
Under the middle-of-the-road socio-economic scenario (SSP2) and its closest
corresponding climate scenario (RCP6.0), and with the central specification of Burke
Hsiang Miguel (BHM) damage function (short run, no income differentiation) we
estimated a median GSCC of US$417 per tCO2 ( , 2%; , 1.5). 13

Ricke, K., Drouet, L., Caldeira, K., & Tavoni, M. (2018). Country-level social cost of carbon. Nature Climate
Change, 8(10), 895.
13
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8.

The Study Report Includes Incorrect Information about the Reliability and
Economics of Renewable Versus Non-renewable Based Power Plants

Although unrelated to the central question of the external costs of thermal power plants, the
Study Report contains claims about the reliability and economics of renewable versus nonrenewable based power plants. Page 14 of the Study Report states:
"Renewable and non-renewable based power plants have different environmental impacts
at different stages of the power plant lifecycle. Environmental impacts of renewable
energy power plants are prominent during the construction stage whereas in thermal
power plants, the environmental impacts are mostly felt during the operational stages.
Usually, environmental impacts during operation of thermal power plants within their
lifetime outweighs the life-cycle environmental impacts of renewable energy plants,
highlighting the importance of life-cycle assessments for comparison.
"Considering the lower construction cost, smaller physical footprint, possibility to store
the fuel and use as and when required; fossil fuel based thermal power plants such as
coal, liquid petroleum and natural gas power plants have been opted for over renewable
energy power plants. On the other hand, renewable power generation options such as runof-the-river hydro, solar PV and wind turbines have the limitation of intermittent
availability due to the diurnal and seasonal variation and the fluctuation of the resource,
causing technical challenges in maintaining power system stability and reliability."
However, these statements are incorrect. First, as to reliability and grid stability, the intermittent
availability of individual, wind, sun and hydropower plants is easily overcome through the
linkage of multiple intermittent energy generation sources in a large, managed grid and the use of
storage devices to release energy during periods of lower generation and/or higher demand.
Roadmaps have been developed for 139 countries, including Sri Lanka, in which wind, sun and
hydropower plants provide stable , low-cost systems of energy production, distribution, storage,
and use. 14 The roadmap for Sri Lanka is a scenario in which a low-cost system of energy
production consists of roughly 30% of energy derived from on-shore and off-shore wind
facilities, roughly 50% of energy derived for solar photovoltaic systems, 10% from concentrated
solar plants, and 5% from hydroelectric sources.

Jacobson, Mark Z., Mark A. Delucchi, Zack AF Bauer, Savannah C. Goodman, William E. Chapman, Mary A.
Cameron, Cedric Bozonnat et al. "100% clean and renewable wind, water, and sunlight all-sector energy roadmaps
for 139 countries of the world." Joule 1, no. 1 (2017): 108-121.
https://www.researchgate.net/profile/Mark_Jacobson2/publication/319259035_100_Clean_and_Renewable_Wind_
Water_and_Sunlight_AllSector_Energy_Roadmaps_for_139_Countries_of_the_World/links/59a4587e458515703117282b/100-Clean-andRenewable-Wind-Water-and-Sunlight-All-Sector-Energy-Roadmaps-for-139-Countries-of-the-World.pdf
14

10

Second, as to cost, the latest analyses consistently show that electricity generated from
renewable sources consistently is less costly than electricity generated from fossil fuel plants on
a levelized basis, with utility-scale thin-film solar PV plants outperforming coal and gas plants
on economic aspects alone. 15

It is the rapid fall in the LCOE for renewable energy, primarily wind in solar, that is the cause of
why recently built fossil-fuel plants are becoming stranded assets, costing financial institutions
billions of dollars in non-performing loans in South Asia and over the world. 16

Lazard "Levelized Cost of Energy and Levelized Cost of Storage 2019."
https://www.lazard.com/perspective/lcoe2019
16 Carbon Tracker Initiative. (2020). How to Waste over Half a Trillion Dollars: The Economic Implications of
Deflationary Renewable Energy for Coal Power Investments. https://carbontracker.org/coal-developers-risk-600billion-as-renewables-outcompete-worldwide/
15
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Recommendations
The conclusions of the Study Report should be set aside as the report contains too much clearly
erroneous material. If a new Study Report is commissioned, then the authors of the new report
should:
Consult with experts who have prepared comprehensive estimates of the external costs of
power plants. Dr. Nicolas Muller can be reached using the following contact
information: Department of Engineering and Public Policy, Tepper School of Business,
Carnegie Mellon University and NBER. Mailing Address: Posner 254C, 5000 Forbes
Avenue Pittsburgh, PA 15213. Email: nzm@andrew.cmu.edu ;
Rely on authenticated data of actual emissions from thermal power plants in Sri Lanka,
such as actual emissions from the LVPP;
Use updated information about how mortality and morbidity rates are associated with
exposure to ambient levels of air pollution, and updated information about the social
costs of greenhouse gas emissions;
Adopt a location-specific, or country-specific approach to estimating the marginal
damage costs of pollutants;
Avoid unexplained math errors; and
Update costs for the rate of inflation.
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Mercury warns people at
Norochcholai and Puttalam
Hemantha Withanage1, Chalani Rubesinghe 2, Indika Rajapaksha3

Centre for Environmental Justice
SUMMARY

The recent study on mercury in hair that CEJ involved reveals that the residents in the Norochcholai,
Paniadiya, Narakkalliya and around the Puttalam town area vicinity to the lagoon are exposed to Mercury
at dangerous levels. 28 women between 18 to 44 years old that had no occupational Mercury exposure
found to have Mercury in their hair above 1ppm, the level that United States National Research Council
established as a “reference dose” in 2000 (U.S. EPA 2001). The maximum was 15.584 ppm. The study
focused on the Mercury contamination through lagoon fish consumption. Hopefully connected to the fly ash
from the Norochcholai Coal Power Plant.
CEJ urge the relevant authorities to find the source/s of exposure and act upon preventing contamination
before this become another Minamata city. As a party to the Minamata Convention Sri Lanka is bound to
eliminate all sources of Mercury by 2020.
INTRODUCTION
Mercury is a bio-accumulative, toxic and persistent heavy metal that a human can only tolerate up to 1
ppm in hair, 50 µg/g creatinine in urine and 4- 5 µg/L in blood. For methylmercury that can be coming from
consumption of fish the tolerable intake is only 0.1 µg/ kg body weight per day4. However the total
bearable mercury level in the body is only 2 µg/ kg body weight per day. The sources for total mercury
include fish, airborne mercury, and mercury contaminated products such as cosmetics, pesticides, etc.
Once these levels are exceeded mercury can affect the central nervous, cardiovascular, immune and
reproductive systems. In pregnant women mercury passes through the placenta and interferes with the
development of the foetus. In children, mercury causes attention deficit and developmental delays.
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Mercury in hair is an indicator of the environmental exposure to mercury. It can be coming from blood or
exogenous sources (outside of the body)5. There’s no correlation between the level of mercury in hair and
blood or urine. Separate testing should be conducted to measure the levels of mercury in blood and urine.
However, A study shows that if the methyl mercury concentration in a pregnant mother’s body is enough
to increase the mercury level in hair by 1ppm, the respective decrease in the IQ of the child is 0.7 points6.
In 2014, a study on fish and hair mercury conducted in Thailand proved that people and fish could get
contaminated with mercury due to coal-fired power plant. Over 85% of fish samples and all the hair
samples exceeded 1ppm. Coal fired power plants does account for about 24% of global mercury emissions.
Mercury bound to particles is often deposited adjacent to the source while that enters the atmosphere
stays for months to years.7
Mercury is a top toxic heavy metal. The Minamata Convention on Mercury (the Mercury Treaty) was
adopted in October 2013 and entered into force on the 16th August 2017, giving it the power of binding
international law for those Parties that have ratified it. Sri Lanka also ratified this Convention on June 2017.
The creation of the Mercury Treaty serves to remind us that the global community now recognizes mercury
as a global threat to human health, livelihoods, and the environment, and is now prepared to commit to
further action to reduce global exposure to mercury.
THE STUDY
Centre for Environmental Justice participated in a hair monitoring for mercury around the Puttlam lagoon,
vicinity to the Norochcholai power plant, a possible source of mercury, located in the Kalpitiya Peninsula
between the Indian Ocean and Puttalam lagoon. The site was chosen after considering several other sites
including Negombo Lagoon based on many factors.
Around the world, coal burned power plants are the major source of mercury contamination. Although the
mercury level in coal should be tested before burning coal, Norochcholei coal power plant does not seem
to be conducting such test for mercury. Further, this plant has been in operation for considerable period
without much safeguards and due diligence.
Sampling was conducted using protocols developed by IPEN and the Biodiversity Research Institute (BRI)
measured mercury levels (total mercury content = THg) in hair samples in its laboratory in Gorham, Maine,
USA. Samples were taken in total; 21 from Norochcholei and 15 from Puttlum area.
RESULTS
Out of the women participated, 17 from Norochcholei and 11 from Puttlum had mercury in hair exceeding
the internationally recognized reference level of 1 ppm total mercury (THg), above which health effects to
the developing foetus of pregnant women may occur8. The age limit of the women is between 18 and 44.
The results indicate the concentration of total mercury in the hair and the exposure to mercury during the
immediate past few months, as the average rate of hair growth is approximately 1 cm per month9.

5

http://www.annclinlabsci.org/content/36/3/248.full
https://www.ncbi.nlm.nih.gov/pubmed/16242602
7
http://www.briloon.org/uploads/BRI_Documents/Mercury_Center/BRI-IPEN-report-update102214%20for%20web.pdf
8
https://ipen.org/sites/default/files/documents/ipen-mercury-sids-exec-summary-v1_7-en-web.pdf
https://ipen.org/sites/default/files/documents/ipen-mercury-sids-v1_5-en-web.pdf
6

There was no significant difference in the fish diet of women having greater than and below 1ppm of
mercury, however some of them preferred eating sea fish. Women live closer to the lagoon consume the
set of same fish species, sometimes cooked together. Those include
Lagoon fish
Liza sp. (Mullet/ “Godaya”),
Chanos chanos (Milkfish/ “wekkaya”),
Gerres sp. (Silverbiddies / “Thirali”),
Mystus gulio (Long Whiskers Catfish/ “Anguluwa”),
Sea fish
Siganus sp. (Rabbitfish/ “Orawa”),
Lethrinus nebulosus (Spangled emperor/ “Meewati”),
Dasyatis pastinaca (Sting ray fish/ maduwaa),
Clupea harengus (Herring/ “Hurulla”),
Katsuwonus pelamis (Skipjack tuna/ “Balaya”) and
shellfish
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Figure 1: Results of the hair sampling study
DISCUSSION
•
•
•
•
•

Fish consumption is the primary sources of methyl mercury contamination in human. However, the
degree of contamination increases in people living in a mercury-contaminated area. Elemental/
metallic mercury is easily absorbed from the environment.
It is possible to alter the mercury content in hair due to soaps, creams, shampoos, hair sprays,
lotions, dyes, bleaches, and waving solutions.
Among these sources, mercury in fish could be the closest source for this high level of mercury in
hair. According to our survey they consume 4 -15 meals of lagoon fish per week.
It is known that the lagoon and Ocean get contaminated with effluents from the coal power plant
and fly ash due to strong winds in the area in the past several years time to time.
Mercury gets evaporated above 40 centigrade and if mercury is available in coal they could have
spread in the area both as vapour, dust and bound to other particles.

•

•
•

It is believed that the exposure to elemental mercury is possibly due to the fly ash of the Coal
power plant and the blowing away of the stored coal ash at the Norochcholei coal power plant
premises. Contaminated air and water also contribute significantly to the daily intake of total
mercury.
Exposure through Mercury contaminated cosmetics can be considered negligible due to the socioeconomic background of the study population.
Further studies are necessary to confirm the soil contamination and thereby the contamination
level in crop cultivated in the area through fertilizers/ pesticides/ fungicides applied to the fields.

Recommendations
It is difficult to predict the toxicity due to mercury in the studied population without conducting a proper
blood or urine test for mercury. Yet, it is clear that they are vulnerable to mercury contamination from the
surrounding environment. Saving women in childbearing stage is very important as their babies could be
impacted.
The solution to this problem is not for women to avoid eating fish but to stop emissions of mercury from
coal-fired power plant and other industrial, agricultural sources.
Thereby CEJ recommends;
•

•
•

The government
o to Monitor the environmental mercury in air, water, soil, fish and other food sources around
the Puttalam lagoon and
o test the levels of mercury in the coal supplied to the power plant and include the level of
mercury in the coal specifications.
The Public to check the Mercury levels in the blood and Urine especially the women in the
childbearing stage so they can take some precautions early.
The media to Increase awareness among people on the risk and push the relevant authorities to
take action.
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