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SUMMARY
At the request of Environment Justice Australia (EJA) have undertaken a review of the

responses of Energy Australia Yallourn (EAY), AGL Loy Yang Pty Limited’s (AGL) and
IPM Operations & Maintenance Loy Yang Pty, Ltd. (IPM) (jointly referred to as the “facility
operators”) to issues raised by the public respecting the ongoing five-year review of the
operating licenses for the Yallourn, Loy Yang A and Loy Yang B power stations by the
Environment Protection Agency Victoria. I note that Environmental Justice Australia (EJA)
has submitted comments, including those of Dr. Ron Sahu, concerning this matter. I have
worked with Dr. Sahu for a number of years and have always found his views to be credible
and well supported. So too, for the comments he prepared for EJA, and so I will not repeat in
any depth matters that he has already covered. However, the comments provided herein
reflect my own views and not those of any other person or organization.
A number of other commenters also submitted meaningful comments worthy of
consideration and analysis. However, in general, many of the responses of the facility
operators do not, in fact, respond to the specific comments raised by members of the public.
Rather, those responses contain a number of general assertions of good corporate behavior.
However, the responses also include a number of assumptions and factual assertions that are
not supported by the underlying facts and/or are inconsistent with the structure of Victorian
and Australian clean air law requirements.
As in the United States, the Victoria air pollution regulatory scheme includes a riskbased (NAAQS) component and a technology-forcing (BAT) component. The facility
operators attempt to ignore the latter and offer no demonstration that the cost of upgrading
pollution controls at existing plants so high as to be infeasible or that they have been making
continuous progress as required by existing license requirements. Further, the record does
not support the assertion that the air quality in the Latrobe Valley is so clean that further
improvement is unnecessary or impracticable.
The claim by each of the facility operators that continuous monitoring devices for
particulate matter (PM CEMs) are not commercially available is simply incorrect. These
devices are commercially available, are increasingly being required for new and existing coal
plants in the United States and Europe and given the U.S. experience are necessary to ensure
compliance with emission limits in current licenses.
Waste oils may contain a number of extremely hazardous chemicals and their
combustion may produce high levels of other hazardous emissions as the products of
incomplete combustion (PICs). The use of waste oil for unit startup – a time when PM
controls may not be in operation - is a particularly dangerous practice that should not be
permitted.
Finally, technical advances over the past 20 years remove any argument to limit
transparency of operations. There are no cost or other barriers to near real time posting of
operating and monitoring data to a publicly available website. Such transparency can serve
as a low cost means of reducing risk to the public as it encourages facility operators to pay
attention to detail in their day-to-day operation of their facilities and alerts public authorities
to potential problems far sooner and more effectively than annual summaries.

GUIDING PRINCIPLES FOR THIS REVIEW
Australian and U.S. environmental law devolve from English common law where
private use of “the commons” may be constrained by the interest of the public that jointly
owns those commons. The facility operators own their plants, but they do not have an
ownership in the Latrobe Valley air and watersheds into which they discharge quite
substantial quantities of pollutants. The terms and conditions of those discharges are a
matter of public interest, not private right. The cost of pollution controls imposed to protect
the public interest will ultimately (and properly) be borne by the customers of the facility –
i.e., the public. Here it should be noted that limiting pollution from large coal-fired power
plants is the most cost-effective option for managing such pollution – far more cost-effective
than attempting to limit pollution from small businesses or individuals. Further, generation
of electricity cannot be “offshored.” Thus, unlike requiring controls at manufacturing
facilities, there is no real argument that requiring controls will encourage electric generators
to shift operations to other countries.
For industries, including coal-fired electric generating units, where industry-specific
emission limits have not been applied the relevant requirement is found in the State
Environmental Protection Policy (Air Quality Management) (SEPP (AQM)) and State
Environmental Protection Policy (Ambient Air Quality) (SEPP (AAQ)). Pursuant to the
SEPP (AQM) 1 generators of emissions must:
(a) manage their activities and emissions in accordance with the aims, principles and
intent of the policy;
(b) pursue continuous improvement in their environmental management practices and
environmental performance; and
(c) apply best practice to the management of their emissions or, if they emit Class 3
indicators, reduce those emissions to the maximum extent achievable.
“Best Practice” is defined as:
‘the best combination of eco-efficient techniques, methods, processes
or technology used in an industry sector or activity that demonstrably
minimises the environmental impact of a generator of emissions in that
industry sector or activity’.
The SEPP (AQM) provides an “intervention level” table of ambient air quality levels
(Schedule B) and a note stating that the Schedule B intervention level table is to be used to
determine whether the “Beneficial Uses” of Clause 9 of the SEPP are being protected.
Victoria EPA’s Guidelines for
Australian licensing (permitting) practice is far different from U.S. practice. U.S. permits,
provide quite specific terms and conditions for each facet of a facility’s operation. 2 In
contrast, the licenses under review provide only “high level” obligations such as
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see, e.g., https://www.deq.virginia.gov/Portals/0/DEQ/Air/Permitting/TitleVPermits/11526_permit.pdf,
https://www.deq.virginia.gov/Portals/0/DEQ/Air/Permitting/TitleVPermits/11526_statement.pdf and
https://www.deq.virginia.gov/Portals/0/DEQ/Air/Permitting/TitleVPermits/11526_permit_mod.pdf.
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“You must establish and implement a risk based monitoring program
that enables you and EPA to determine compliance with each condition
of this licence. The monitoring program must comply with the requirements
of the monitoring guidelines (EPA document 1321.2, released June 2011).”
Victoria EPA’s Monitoring Guidelines (document 1321.2) provide, inter alia¸ that
EPA expects businesses to have robust systems and processes in place to
ensure that performance against the licence is adequately assessed and
demonstrated.

EPA licence conditions aim to control the operation of the premises so there is no adverse
effect on the environment. These conditions address areas such as waste acceptance and
treatment, air and water discharges, and noise and odour.
A monitoring program must be developed by each licence holder to ensure they, and EPA, can
determine licence compliance. To do this, a licence holder should use a risk-based approach to
determine the level of monitoring required.

LI_A3 You must ensure that nuisance dust and/or nuisance airborne particles are not
discharged or emitted beyond the boundaries of the premises, except as permitted by this
licence.
LI_DA1
Table.

Discharge of waste to air must be in accordance with the 'Discharge to Air'

Discharge to Air Table - Maximum Discharge Rates
Discharge
Point No

Description of
Discharge Points

Indicator

Limit Type

Unit

Discharge
Limit

1 TO 15

Bubble limit for DPs 1
to 15

Particles

Maximum

g/min

43,400

1 TO 4

Bubble limit for DPs 1
to 4

Carbon monoxide

Maximum

g/min

206,000

Chlorine compounds (as
Chlorine)

Maximum

g/min

33,000

Fluorine compounds (as HF)

Maximum

g/min

8,200

Oxides of nitrogen (as NO2)

Maximum

g/min

114,000

Sulfur dioxide

Maximum

g/min

400,000

Discharge
Point No

Description of
Discharge Points

Indicator

Limit Type

Unit

Discharge
Limit

Sulfur trioxide

Maximum

g/min

33,000

g/min = grams/minute

LI_DA1.3.3

The concentration of particles discharged from discharge points 1 to 4
must not exceed 0.24 grams per normal cubic metre (based on 3 minute
averages at 12% CO2) for more than a total of 88 hours each year
(aggregate total for all discharge points).

LI_DA1.5

The annual frequency distribution of the mass discharge rate of sulfur
dioxide from discharge points 1 to 4 must not exceed (a) a 90th percentile
frequency distribution mass rate of 200000 grams per minute and (b) a
50th percentile frequency distribution mass rate of 120000 grams per
minute.

LI_DA2

Visible emissions to air other than steam must not be discharged from the
premises, except as permitted by this licence.

At your request I have undertaken a preliminary review of Energy Australia Yallourn’s (EAY)
response to issues raised by the public respecting the ongoing five-year review of the operating license
for the Yallourn Power Station in the Latrobe Valley of Victoria, Australia. I note that Environmental
Justice Australia (EJA) has submitted comments, including those of Dr. Ron Sahu, concerning this
matter. I have worked with Dr. Sahu for a number of years and have always found his views to be
credible and well supported. So too, for the comments he prepared for EJA, and so I will not repeat in
any depth matters that he has already covered.
EAY’s “Response” does not, in fact, respond to EJA’s specific comments. It is limited to a
number of general assertions of good behavior and a number of broad assertions, a number of which are
either unsupported or demonstrably false. Below I highlight EAY’s responses and my reaction to those
responses. I caveat that this review is limited in scope and time.
General Air Quality:

EAY asserts:
“The EPA's annual Air Monitoring Report from 2017 (2017 Report) which
assesses air quality results in Victoria against the NEPM (AAQ) criteria, indicates
that the air quality standards for PM10 were met in the Latrobe Valley Air Control
Region.”

However, as Ron points out, this is not true for earlier years. Notably, EAY concedes:
“The PM2.5 air quality standards however were not met at any air
monitoring station during 2017. The 2017 Report also indicates that more than
half of the source of PM2.5 emissions in Victoria are from urban wood fired heater
smoke on cold, still days. Another cause of exceedances is related to hazard
reduction burns and other unplanned burns.”

Cold still days are also days in which inversions can capture and concentrate power plant emissions
along with the wood-fired heater emissions EAY discusses. I rather suspect the modeling will show that
power plant emissions are a significant contributor to those PM2.5 emissions. Moreover, controlling
PM2.5 precursor emissions at power plants is administratively easier and far cheaper than chasing wood
stove emissions.
PM Upgrade Costs
EAY Asserts:
“To this end, such technology is estimated to cost well over $285 million
to install at Yallourn Power Station, and would result in a 12 megawatt
decrease in net power station output and considerable ongoing operational
costs. It is also likely that the existing large induced draft fans would need
replacement and bypass duct work installed at extra cost. Several years of
lead time and considerable length of unit shut downtime (most likely months)
would be needed to remove the existing ESPs and install the FFB technology.
The capital cost per tonne of particles removed is estimated to be greater
than $24.35 per tonne. Such an investment would need to be weighed
against the likely incremental improvement in ambient airborne particulate
concentrations in the Latrobe Valley. At present, the air modelling assessment
has shown for the period 2012-2017, the air quality meets daily and annual
standards for PM10 and the annual standard for PM2.5 at Traralgon’s EPA air
monitoring station. The daily standard for PM2.5 is exceeded 3% of the time,
for reasons not attributed to power station emissions.”

EAY’s estimate of $203/kW for a PM upgrade is high. U.S. estimates are in the $150/kW range. If (and
this may be a big “if”) the current ESP is in good shape a “polishing baghouse” to enhance its
performance (and facilitate Hg capture) may be all that is needed. There are also a number of internal
enhancements that can improve current PM10 control performance. EA should be required to set out the
alternatives, with a cost and effectiveness comparison. Further, a cost of $24/ton to control PM10 sounds
quite reasonable to me. However, to fully control emissions of PM2.5, the more hazardous pollutant,
Flue Gas Desufurization (FGD) and Selective Catalytic Reduction (SCR) for control of the PM2.5
precursors SO2 and NOx is required at a cost of $530/kW and $270/kW respectively. 3 Finally, a 12 MW
decrease in maximum output from a 1400 MW plant is not devastating.
SO2 and NOx Control Feasibility/Practicability
These are U.S. costs that need to be scaled to Australian construction costs. For comparison, U.S. new coal plant
construction costs are given at $4560/kW (2009).
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“EAY has investigated a number of technologies used to reduce pollutant levels
from coal fired power stations in other countries. These technologies include
Selective Catalytic Reactors for nitrogen oxide control and Flue Gas
Desulfurisation for sulfur dioxide control. This technology is not practicable in the
circumstances given the particular design and orientation of Latrobe Valley power
stations and prevalent wind conditions near population centres, the standard of
Australian coal quality, local prevalent atmospheric conditions and the generally
high standard of ambient air quality.”

According to my Webster’s Dictionary “practicable” means “capable of being put into use or practice”;
“feasible” means “capable of being done or carried out.” The listing of “barriers to practicability” set
out by EAY – plant orientation, valley orientation, Australian coal quality – is absurd. FGD and SCR
are mature technologies that have been used in thousands of applications around the globe, often
including lignite-fired units. In the U.S. today, there are over 200 GW of coal-fired capacity with FGD
and 146 GW with SCR. China claims over 90 percent utilization of each of these technologies – having
installed most of that capacity in the last few years. There are no technical barriers to controlling northfacing units, units where the wind direction is predominantly westerly, and so on.
What EAY is really trying to argue is that these technologies aren’t worth it – to EAY. But, EAY does
not own the “commons” – here the Latrobe Valley air shed. EAY may sully that common resource only
to the degree that the other users of that resource agree is appropriate. That is a determination that the
Victoria government must make on behalf of its residents, with a full understanding of the value choices
of those residents and the cost to them. The recent PM2.5 monitoring results (and the recognized fact that
there is no “floor” – no safe threshold for PM2.5) suggest that reducing pollution levels throughout the
area will produce health benefits and cost savings to those residents. But even if there is no
demonstrated direct economic benefit from these reductions, the insurance value of these controls is well
worth the small investment required. Our estimate of the cost to residents of full controls for all coalfired power plants serving the Victoria grid is less than $0.20 per day per resident. This small sum is one
that most residents would gladly pay for the peace of mind that comes with doing the right thing for
present and future generations. It certainly does not seem to meet the definition of “infeasible” or
“impractical.”
The Yallourn plant is scheduled for a major plant outage in 2020-2021. That is the perfect opportunity
for EAY to plan and install a full suite of controls. It is also perhaps the last opportunity. As the plant
ages further and gets closer to a final retirement date one can readily anticipate arguments that it makes
no sense to control the plant at that late date. And so, today’s questions is “If not now, when?”
Mercury Control Requirements
EAY claims
“Technology allowing for the capture of mercury in stack gases, such as
Activated Carbon Injection, has been recently utilised in some overseas countries,
but has not been required by regulators for deployment in Australia due to the
relatively low levels of mercury in Australian coal. This evidence-based approach
takes into account the potential health risk posed in the community and applies
standards appropriately.”
“The concentration of mercury in Victorian brown coal is relatively low when
compared to coals from parts of Europe, China and the United States of America.
Testing and preliminary assessments show that annual emissions of mercury from
Yallourn are already comparable to annual standards being introduced in
Germany.”

While some Australian lignite is likely lower in Hg content than some other lignites 4 around the globe, it
is also likely that some lignite used in the Latrobe Valley is higher in Hg than other lignites being
burned. EAY does not claim and provides no data to support a suggestion that Australian lignite is
uniquely low in mercury content. U.S. Hg limits for existing black coal-fired power plants are 0.013
lb/GWh (0.0017 mg/m3) and for lignite-fired power plants 0.12 lb/GWh (0.0153 mg/m3) 5. U.S. law
requires that these limits be set based on the demonstrated performance of existing units. U.S.
experience is that the adopted limits were met at modest system-wide costs. If Australian coals are truly
low in mercury then presumably the U.S. limits can be met at little or no cost.
One aspect of the Hg fish tissue studies in the record drew my attention and may be worth following up
on. The early fish tissue studies (1999?) identified high Hg levels in fish taken from Lake Wellington –
levels higher than U.S. significance levels (I think they may also have been higher than AUS levels as
well). However, these data were merged with fish from water bodies further away so the reported
“average” of all fish taken was within an acceptable range. When the early fish study was updated a few
years ago (2012?) no fish from Lake Wellington were included. The Lake Wellington watershed seems
to be nearer to the plants and in a better location for deposition. Additionally, as you know mercury
methylation requires fairly specific site conditions and so there may be a number of reasons for the
differences. The lack of follow up for Lake Wellington seems odd, but I’m 12K miles away.
Mercury CEMS
Whilst there are CEMS systems for monitoring of stack emissions of mercury in
use overseas, they have not been required in Australia due, amongst other
reasons, to the chemical composition of Australian coal, particularly when
compared with overseas coal.

Mercury CEMS are required for compliance demonstration in the MATS Rule for new and existing coal
plants. The fact that they have not been required to date in Australia, standing alone, is not a valid
reason for declining to require monitoring in the future.
PM CEMS Commercial Availability
With respect to coarse (PM10) and fine (PM2.5) particle monitoring, commercially
available continuous monitoring systems for in-stack measurements are not
readily available for coal-fired power stations and are not, to EAY's knowledge,
otherwise used for environmental licence monitoring of power stations in Australia
or overseas.

This assertion is simply incorrect. PM CEMS are commercially available. Anyone (including EAY) can
search out the vendors online. PM CEMS were first adopted in Germany decades ago. USEPA
published a performance specification for these devices after requiring their use in a number of
enforcement actions taken over the past 19 years. 6 They are now required for all new coal plants 7 in the
U.S. and are allowed (and used) as a compliance demonstration alternative for the MATS (Mercury and
Air Toxics Standard) for new and existing coal plants (including lignite plants) in the U.S.
Use of Waste Oil for Startup and Stabilization
Yallourn Power Station uses a waste recycled oil product as a start-up fuel
and to stabilise boiler combustion. The quantity of fuel used for this purpose
is minor and represents less than 0.3% of the energy consumed at the Power
Station each year. A full range of quality constituents in the recycled oil product
are routinely tested and emissions to air from the combustion of this fuel source
I note that EAY compares Latrobe Valley lignite with “coals”, presumably including black coals around the world.
U.S. law requires limits to be set based on the actual demonstrated performance of “best 12 percent” of existing units.
6
I’ve some history here. I directed those enforcement actions and was personally involved in making this happen.
7
Among other source categories.
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are included in the annual reports to the NPI. The use of recycled oil at the Yallourn
Power Station is an important waste reuse opportunity and is consistent with the
WMPs. Alternatively, access to a natural gas pipeline which could otherwise provide
Start up fuel is a number of kilometres away from Yallourn and would require
disturbance to private and buffer land subject to conservation zones, and would
further need to cross the Latrobe River. EAY is of the view that these
environmental considerations outweigh any perceived improvements that may be
achieved in respect of Yallourn Power Station's stack emissions.

No detail is provided in this report and I’ve heard of this practice here in the U.S. I find this practice
highly offensive and objectionable, especially for such a poorly controlled operation. A lignite plant
(especially this lignite plant) does not incorporate the highly sophisticated and effective pollution
controls of a well-designed hazardous waste incinerator. Waste oils typically contain a variety of nasty
metals that are not well measured or characterized (e.g. beryllium) and operating temperatures and
residence times may not be sufficient to destroy dioxins, furans and other highly toxic materials that may
be present. If chlorine is present HCl may be emitted and, with no acid gas controls, emitted unabated.
Based on my enforcement experience over the years my level of trust in the waste characterization
process is low and the potential for illicit disposal activities is higher than one might expect. The
amount of money earned by the plant operator for disposing of these wastes is trivial. Given typical ESP
operating constraints I’ll bet a U.S. dollar against an AUSD that Yallourn has an exemption that allows it
not to run its ESP during startup or when operating on oil.
Timely publication of emission data.
EAY understands the community’s interest in being able to obtain more
Frequent information on Yallourn Power Station and Mine's emissions data
and is supportive of providing public monthly data on its website in respect
of its EPA Licence parameters within 14 days after the end of each calendar
month. This approach is consistent with NSW EPA regulations. We believe
that all emissions data provided on a public basis should be verified
and accurate, so that it has integrity and can be relied upon by the community.
As a result of the auditing processes involved to ensure this accuracy we are
unable to release it in real time. We will continue to work with the EPA to provide
timely data where real-time information would be of benefit to the community.
EAY will also soon be trialling a Twitter alert system that will be activated when
the conditions are such that elevated dust emissions may occur.

There is no reason why unaudited information cannot be provided in real time provided that it is
identified as subject to revision upon audit. The information is collected and processed electronically,
without the need for human intervention. Prompt publication of these data will encourage plant
operators to pay attention to plant emissions in real time, rather than just at the end of the month.
Release of information subject to audit is commonly practiced in the release of U. S. Department of
Energy statistics concerning operation of U.S. electric generators. At the very least EAY should be
called upon to explain its audit process, identify any and all discrepancies identified by auditors and
provide actual facts to support this argument.

Attachment One: Latrobe Valley Sources and Monitors

Attachment Two: Latrobe Valley Wind Direction.

The Rosedale South 2014 monthly wind rose plots were created using 6697 records of hourly average wind
speed and wind direction data (for data capture see Section 4.2).

Attachment 4 Regional Wind Direction
The Jeeralang Hill 2014 monthly wind rose plots were created using 8617 records of hourly average wind speed
and wind direction data (for data capture see Section 4.2).

Emissions of all these indicators to air must be managed to ensure that the beneficial uses
of the air environment are protected and that continuous improvement in air quality is
achieved. For all indicators, emissions must be reduced by the application of best practice
(see section 4).
SEPP (AQM) defines best practice as: ‘the best combination of eco-efficient techniques,
methods, processes or technology used in an industry sector or activity that demonstrably
minimises the environmental impact of a generator of emissions in that industry sector or
activity’.

In addition, for Class 3 indicators emissions must be reduced to the maximum extent
achievable (MEA)

Maximum extent achievable is defined in the SEPP (AQM) as:

PROTOCOL FOR ENVIRONMENTAL MANAGEMENT: MINING AND EXTRACTIVE INDUSTRIES
5
“a degree of reduction in the emission of wastes from a particular source that uses the most
effective, practicable means to minimise the risk to human health from those emissions and
is at least equivalent to or greater than that which can be achieved through application of
best practice.” In determining what may constitute best practice or MEA for a specific site
the following information should be considered: • the most recent documented definition,
expression or application of ‘best practice’ for the industry sector from national and
international sources • the most recent documented definition, expression or application of
‘best practice’ for the industry sector in the Victorian context (if any) • performance
standard or benchmarks for the industry, in terms of the management of emissions, wastes,
energy and resources, and their impacts • any constraints that may apply to each situation
(e.g. in the availability, affordability or practicability of technological options) • comparison
of different approaches currently used in the industry.

