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Submission by: Aine McCann BSc Hon Environmental Sc.
12 The Grove
Gort,

Co Galway H91Y8P8

Proposed windfarm development including 13 no. wind turbines in
Bunnyconnellan, Co. Mayo & hydrogen plant in Castleconnor, Co.

Sligo:ABP Reference No:317560

Concerns and observations in relation to the proposed development
based on the submitted Environmental Impact Assessment Report

to An Board Planala.

Introduction

Ireland like other EU member states is now under pressure to comply with new

European directives as well as international agreements on climate change. These



policies, laws & agreements are now havingan impact in all areas of our lives
reshaping not only our physical landscape, they also bring about social changes to
communities in their method of application which can be positive or negative

depending on the project.

How we once have lived moved and functioned within our lived environment is now
being challenged in a way it has never been. As this new situation unfolds it tests
the robustness of our checking and balancing systems, planning authorities, Health
& Safety Regulations, Environmental protection etc., to check the quality of the
infrastructure, planning & environmental regulation required to support proposed
developments, how safe the developments are with respects to all aspects of the
environment and particularly for the long-term viability of the communities which

have lived and worked in that area for generations.

We cannot propose to solve one ecological problem while potentially creating
another and at the same time we must also recognise and deal with the need to live

in a sustainable manner.

The legistation, directives and criteria steering these changes began to take shape
as far back as 1988 when two bodies the World Meteorological Organisation and
the United Nations Environment Programme formed an Intergovernmental Panel on

Climate Change.

These bodies identified certain gasses: Carbon Dioxide (CO2), Methane (CH4),
Nitrous Oxides (NOx) (N20), Perfluorocarbons (PFC’s), Hydrofluorocarbons
(HCFC’s), Sulfur Hexafluoride (SH6): coined the term ‘Global Warming’ with the
criteria of increased droughts, fire’s, melting ice caps, melting perma- frost, risk of
extinction of 20-30% of wildlife, raise in sea levels and storm events. These criteria
and expressions remain with us today and form the basis for many of the reasons
and justification as to why some projects should be given priority and other factors

ignored when other locations may be more suitable.



The United Nations Framework Convention on Climate Change (UNFCCC) (now
termed Acton for Climate Empowerment ACE since 2015) is a treaty that resulted
from what is referred to as The Earth summit in Rio in 1992 based on the criteria set
out by the panel on global warming. The first implementation of this agreement was
the Kyoto protocol in 1997 (Conference of Parties COP1) which was superseded by
the Paris climate change agreement 2015. Other agreements include, Bali 2007,

Copenhagen 2009 Cancun 2010 Durban 2012.

As well as international law Ireland is also signed up to European directives and law

in relation to CO2 emissions and protections of the environment.

‘European climate law

The objective of the European climate law, as one of the elements of the European
Green Deal, is to put the goal of a climate-neutral EU by 2050 into legislation. In
December 2020, EU environment ministers reached an agreement on a general
approach on the Commission’s proposal for a European climate law, including a
new EU greenhouse gas net emissions reduction target of at least 55% by

2030 compared to 1990, following the guidance of the European Council given on
10-11 December 2020. ¢

Latest EU policy actions on climate change - Consilium (europa.eu)
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The Irish government have had to formulate strategies to meet the CO2 target
emissions otherwise we face paying hefty fines to the EU as we have been doing for
many years for infringements of the Water Framework Directive. This puts both
Central government and local government under a lot of pressure and provides the
possibility of poor decision making particularly as the reason of ‘over riding national
interest’ being unfairly used to give planning to project overriding the rights of local
people so destroy communities and people’s lives where a possible alternative is
available for a project is not considered or people are not properly compensated for
loss or inconvenience. Companies can seek to split communities, this is a tactic
used many times in poorer countries, and after the environment, communities and

lives have been destroyed companies can leave with the profits.

Even though we have been aware of the legislation coming down the tracks since
the earty 1990’s there has been no “think tank’ or special committee set up to form
a strategy on a coherent approach to our management of the reduction of CO2, N20
NOx & CH4 emissions and meeting of targets outside of the agricultural sphere as
this is where the biggest emitter of our emissions originates. We instead approach it

as we do the health & education services, in an ad hoc manner throwing lumps at it.

Efforts to meet target emissions have been geared at the biogas industry as it
involves a byproduct of the agricultural industry. It is being hailed as a green bio-
energy producer and is anything but that. It is a misappropriation of scientific terms

and green washing of the highest degree by people who lack the understanding of



the process in order to meet the criteria for grant applications. Many of these plants
have been located in unsuitable locations such as environmentally sensitive areas
and near residential dwellings as the president of ‘in the national interest’ has been
used as industrial farming requires a method to deal with its waste and the

government with the CO2 emission problem.

We are now veering in the direction of the hydrogen gas sector to tick our energy
credit box. Ireland has been touted as the next Texas recently by an elected

politician when it comes to the production of hydrogen gas.

Hydrogen production in Ireland

Ireland is a non-industrialised farming nation due its governance by England during
the industrial revolution of the 1800’s, the only part of Ireland to develop industry
was the Northeast and that was focused on shipbuilding, rope making and linen
production. Ireland does not have a history of Hydrogen gas production it is very

much in its infant stages and there is no major industry to uptake this product.

Hydrogen gas is used in many processes and according to some is going to be the
next big thing in car fuel cells as electric cars take off. Mining for lithium is both
expensive and unsustainable and causes environmental, political and social

problems in developing countries.

Hydrogen can be used to store energy in battery form, it can be used in the
production of electricity without carbon emissions. It is also used in chemical
processing such as the production of fertiliser, the removal of sulphur from petrol
and the production of methanol. It can be combined and burned with natural gas to
reduce CO2 emissions. It is used in the food industry to hydrolase fats and prevent
oxidation. It also has medical & lab applications for chromatography and as a

coolant. It is used in space exploration in conjunction with oxygen as a rocket fuel



as while hydrogen gas (H2 molecular hydrogen) has a low boiling point and is very

light it is highly reactive.

Concerns & Observations

* Planning permission has been granted on 20/42/2020 for a family
dwelling which has not been highlighted or mentioned in the document.

Planning application No 20297 Mayo CoCo. This Planning permission was
sought and granted prior to this application being submitted and the
applicant would have been unaware that the entrance and turning area for
trucks for this application is in the adjoining field. The entrance along with
the hydrogen plant will produce a significant amount of noise disturbance for
this residence. At peak operational times there will be 26 trucks (52 total
movements) each day as well as the building and operational noise from the
plant itself. The fact that this residence is to be built here was not addressed
in section 11.27.4.6 of the Road Traffic; Site Access section Appendix 11.5,
The residence is situated on family land opposite the family home on a
narrow country road. This Application is listed in Appendix 2.3 as being
within 1 km of the hydrogen plant when it is in fact 100m from it. There are
five other granted applications in close proximity to the hydrogen plant
demonstrating that this is a growing community. The location is unsuitable
for industrial use and will cause irreparable damage to this community.

The property application No; 20297 has already been devalued before it has
even been built. The high volume of HGV’s in the area make it unsafe for

having a young family.



o No correct Hazard analysis has been carried out for noise levels for

the hydrogen factory. Noise levels will depend on type equipment
selected, for example type and brand of compressor, and this has not
been determined as according to the preliminary hazard log this will
take place as the plant ‘matures’ Appendix 16.1 (Executive Summary).
In Appendix 11.5 Predicted noise levels are given for unspecified
equipment types and amounts. There will be more than 1 compressor
in action at a time as the compression of hydrogen gas is a step wise
process. Filling units at shipping area also require compressors. The
figures given are for one piece of equipment and not multiples which
there will be. An average dB range for 1 compressor is 80-90 dB (1).
Also, there will be more than one fin fan running at a time. One fin fan
will generate between 30-40 dB and its timing belt 90-110 dB (2). The
purpose of the fin fans is to dissipate the considerable heat generated
during tis process, if this were a truly green process the heat would be
fed back into the plant to power another process and not dissipated
into the environment. The electrolysis unit, brand of which has also not
been identified, will also generate its own noise. Considering the
proposed location of the development in a rural setting with a ‘low
background noise level’ (See Appendix 11.5) the effect and
consequence of such a large development would be significant. ISO
17.140.20 (3) (4) at a minimum should be applied here and was not.
1t has been suggested that as the plant ‘matures’ problems such as
noise can be rectified, the equipment for this process is expensive and
will not be readily exchanged if it is found to create excess noise as it
may also affect production. Appendix 11.5 are predicted noise levels

only. In table 3.4 justification for choosing this site for location of the



hydrogen plant is based on the sound levels meeting the EPA NG4
criteria for day evening and nighttime noise and it is claimed that there
will be no effect on human health: Table 3.4. This has not been clearly
demonstrated as no definitive conclusions as to the actual noise levels
from the factory can be rightly determined as the equipment to be used
in the pracess is unknown as of date of application. Any attempt to
rectify noise pollution post construction would be a costly and drawn-

out exercise for the residence.

DECIBEL - dB(A) EQUIPMENT

Table 1: Some typical noise levels found on construction sites

(5)
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o Anv evaluation and comparison of e.g., compressors for db levels to

avoid irritation to residence is not evident in the documents. It has
not been decided for example if centrifugal or reciprocation
compression will be used as part of the shipping process to fill the gas
bottles Appendix 16.1. This will be a noisy and patiently hazardous
process as human error can occur or equipment can fail due to

incorrect maintenance or hydrogen embrittlement.

o The hazard Log Report submitted for the proposed development is

only a preliminarily one and so is unable to draw definitive

conclusions in key areas as equipment has not been selected and
defined. Safety parameters & audits on these key pieces of equipment
are unknown in relation to the production to hydrogen gas. This is not

acceptable at this level of application.

e IS0 12100:2010 has been used beyond its scope & purpose in this

preliminary hazard log report.
“1S0 12100:2010 (4) specifies basic terminology, principles and a

methodology for achieving safety in the design of machinery, It
specifies principles of risk assessment and risk reduction to help
designers in achieving this objective. These principles are based on
knowledge and experience of the design, use, incidents, accidents and
risks associated with machinery.

1SO 12100:2010 is also intended to be used as a basis for the

preparation of type-B or type-C safety standards.



It does not deal with risk and/or damage to domestic animals, property

or the environment. (4)

« Inthe preliminary hazard log report hydrogen gas is not identified
as the main possible and likely source of ignition. Specific risks &

hazards in relation to the production, storage, filling of tubes/lorries

and subsequent transportation of hydrogen gas, which are different
due to other gases due highly reactive nature at low oxygen levels, are
not addressed. Specific hazards exist in relation to staff training for
transferring gas into the gas cylinders and securing the cylinders for
transport. These are areas specific to potential fire and or explosion
where projectiles could travel beyond the consultation distance of the

site Figure 4-2.

e No IS0 standards for the production storage and use of hydrogen
gas were given in the provisional hazard analysis report. ISO/TR
15916:2015, 1SO 14687:2019, 1SO 19880-1:2016 & ISO 19880-
1:2020I1SO TC 197 all relate to this project (6,7,8,9,10).

o Blast radius for the level amount of hydrogen in a worst-case

scehario are very conservative based on safety reports of minor
explosions which have occurred in other plants worldwide. A small

blast in a pipe which showed no warning signs having just been
checked at a shift change resulted in a blast radius of 165m. No safety

equipment sounded, and the blast was attributed to poor maintenance.



Hydrogen gas has a TNT equivalency of 2.2kg and a naked blast radius
of 506m(11). At max production the plant will produce 31.2 tonnes of
hydrogen gas per day. This will have a blast radius of 1,125m if the tank
containing it were to ignite. The Baker-Strethlow equation is them
applied to take more complex scenarios into account. Hydrogen gas
burns at a hotter temperature than natural gas, it has a quick flame
speed and a wide combustion range which makes it difficult to control
(12). Tt burns with a blue flame which is difficult to see during day light(
see below). This plant is located in a rural location with limited fire

fighting capabilities should the need arise (12).

1. A somber scene. A hydrogen delivery truck is surrounded by debris from the explosion at
Muskingum River Power Plant's Unit 5. During delivery, a hydrogen relief device failed, permitting
the contents of the hydrogen tank in question to relieve and be ignited by an unknown source.
Courtesy: American Electric Power

[ a L = & —— | L]

January 2007 Muskingum River Powerplant. Hydrogen leak at plant.



Hydrogen flame Propane flame

Figure 5 - Hydrogen and Propane Flames it Daylight Figure 6 - Hydrogen and Propane Flames at Night
(Phote courtesy of HAMMER) (Photo couresy of imageWorks)

o Hydrogen embrittlement is not mentioned anywhere in the in

the preliminary hazard log report. It is more relevant & specific

to the production of hydrogen and of consequence in relation to
pipes, welds in pipes, anodes in electrolysers and the discharge
valves of compressors. It has been the cause of past explosions
in hydrogen plants and is mentioned as a safety issue in
compressors especially relating to the couplings for filling gas
bottles.
Hydrogen Embrittlement (HE) Hydrogen Induced Cracking (HIC)
Hydrogen also comes in another form, atomic Hydrogen (H) as a single
unbounded atom which is diffusible. In this form it is very corrosive to metals
such as steel and iron, alloys are less susceptible but not immune to the
process which affects the ductility of the metal causing it to become brittle
and crack. A process understood since the 1800’s it occurs at room
temperature and welded areas, cathodes and anodes used in water

electrolysis are particularly susceptible to this process. Stress assists in the



process which may be applied in pipelines, bends at weld areas in particular
or may be a residual stress.

Hydrogen Induced Cracking HIC: Due to internal pressure, like in pipes, at
high concentrations the atomic hydrogen, H, meets up with another, H, in a
void especially grain boundaries in the metal where it cannot escape, to form

H2 and pressure builds which then causes HIC to occur. Blisters on the

surface of the inside of the pipe can happen.

By KassJuanebe - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=99321915

Irregutar crack in industrial steel viewed using Scanning Electron Microscope

SEN.
HIC



By Photo by CEphoto, Uwe Aranas or alternatively ® CEphoto, Uwe Aranas,
CC BY-SA 4.0,

https://commons.wikimedia.org/w/index.nh p?curid=34188855

Weakness occurs for other reasons due to interactions between hydrogen
and metal resulting in the loss of malleability leading inevitability to
brittleness, fractures and or cracking. These processes are: hydrogen
enhanced plasticity (HELP), hydrogen decreased dislocation emission
(HEHE), hydrogen enhanced decohesion, metal hydride formation & phase
transformations.

These conditions are well known in arc welding in particular as if any
hydrogen is introduced into the weld it will fail.

It is of particular importance in relation to hydrogen gas plants epically where
the production of the gas is carried out by electrolysis as it is more prone to

this process.

Hydrogen gas is very reactive and an event such as failure of straps on
the cylinder loads or untrained/ill trained staff are enough to cause a
major hazard. These issues are not addressed or foreseen in the

preliminary hazard report.



o The bat survey has not taken into account the cumulative effects of

the project in conjunction with the current number of wind turbines

in the area of the Ox mountains. ( Carrowleagh Wind Farm and Carrowleagh

Wind Farm Extension directly to the east / north-east, Black Lough Wind Farm (1.3 km north-

east) and Bunnyconnellan Wind Farm (3.6 km south)) ~ As well as a loss of roosts
and habitat for foraging, habit fragmentation is of major and raising
concern in relation to the pressures we must address. Bats have
seasonal commuting pathways and routes they navigate to for fill their
life cycle (19). In Appendix 5.2. the survey clearly identifies that
significant negative effects on bats will arise with certain species listed

out: Natterer’s bat is one of the rarer Irish species 40 of which were

found at the site it is described as vulnerable and of immediate threat

status. They roost in trees and bridges and produce only one offspring
per year (20,21,22). The nearby bridge were not checked as possible
roost sites. Works will be carried out on these bridges to replace the
culverts at the proposed wind farm site and bridges will need to be
replaced along the route to facilitate the movement of the wind
turbines into the area as well as the laying of the connector cable from
wind farm to hydrogen plant: these areas were not considered or
checked for habitat toss. The clearing of trees to discourage bat
accumulation in the area as suggested as a mitigation measure may
cause loss of roosting sites. Not every tree in the vicinity was checked
for a bat roost. Whiskered bats, six, were also found at the site they are
not a common species in Ireland and are localised. A lack of
information regarding roosing and swarming behaviour are concerns in
the protection of this species (20). Leislers bat will be particularly

effected as it is found in high numbers at his location suggestingitis a



foraging site and or flight path: this bat is in good status in Ireland but
is rare in Britten and in mainland Europe and so is listed as being as of
international importance (20) it flies at greater hights than other bat
species and windfarms have been cited as a particular threat to these
red book species. They have a hunting range from the roost of
approximately 10 km. All above mentioned species of bats are on the
Irish Terrestrial mammal red list and are protected by the following
legislation EU Habitats Directive [92/43/EEC] Annex IV: Wildlife Act, 1976:
Wildlife (Amendment) Act, 2000; The Wildlife (Northern Ireland) Order 1985

According to both route survey reports 15.a & 15.b considerable

upgrading will be required of the road L2604 including the
replacement of a bridge. The replacement of the bridge for delivery of

the wind turbines is not mentioned in section 2.2 Project Overview.
Environmental impacts dur_ing construction phase on the freshwater
muscles and spawning salmon beds have been identified Chapter 6.
Fresh water pearl muscle which has a red list status listed as critically
endangered and are protected under the Wildlife Act, 1976, Wildlife
(Amendment) Act, 2000 and other relevant amendments. EU
Habitats Directive (Council Directive 92/43/EEC) Animal and plant
species listed in Annex II Animal and plant species listed in Annex
V. Chapter 6.3.1.1 tries to claim that this protection is diminished
as these muscles lie just outside the SAC, this is of course untrue.,
They are c. .7km from the wind farm and have been identified as
under threat during the construction & decommissioning phase of
the project due to laying the connecting cable between the wind

farm and the hydrogen plant. Slalom spawning beds and trout will



also be affected at this time particularly as work is proposed to

begin in June when the salmon will be spawning. (See chapter 6)

The installation of the turbines and the connecting cable in

particular will have a negative impact on spawning salmon beds

and the freshwater muscle. Chapter 6. Culverts will need to be
changed and new culverts installed at the wind farm location.
Sediment flow causing issues further downstream are cited to cause
silt disturbance which will require significant mitigation. The river Moy

SAC is of international importance in relation to salmon fishing.

Recoghition that the hydrogen plant has a direct link to the MOY
SAC and posses possible risk. Appendix 6. No proper ecological

analysis of the river Dooyeaghny River was carried out due to turbidity.
This river connects directly to the Moy river SAC and has the potential
for accidental or long term low grade contamination from heavy metal
contamination, glycol or lye from the plant. No mention is made of the
possible contamination of the aquifer below and it is assumed that the
water will not percolate from the retention area into the aquifer. No

monitoring of the aquifer has been applied.

According to Section 2.2 Project overview: a lot of road widening. as

well as the creation of bypass areas due to the narrow nature of the

road network. This will require permission from landowners or
compulsory purchase. It will mean habitat loss which has not been

assessed. It may also cause further silt to enter the water course which



has not been taken into account, this has the possibility of impacting on

slaloming spawning beds and fresh water muscle.

e Type of glycol to be used as cooling agent has not been specified.

Ethylene glycol if it escapes into the environment has very negative

consequences (26,27,28,29).
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