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Introduction

o In early 2021, Birr 20:20 Vision CLG commissioned a Feasibility Study into the Provision of Green
Energy by the Anaerobic Digestion process to support local generation of bioenergy and potential
conversion of waste and biomass feedstocks to energy, in support of the rollout of the Just

Transition programme in County Offaly.

The project has two core objectives:

v Provide an income-earning opportunity for part-time farmers being made redundant by cessation of
peat production, as well as other interested farmers, through the growing of bio-energy crops.

v Re-orientation of energy use from carbon-creating sources to green energy sources in South Offaly.
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What is AD?

o Anaerobic digestion (AD)
is a process through
which bacteria break
down organic matter

Livestock Waste
such as manure, crops
and food waste in the . j
absence of oxygen to . -
generate a combustible
gas, biogas, comprising _’A

Waste

Heat Electricity

T1

methane , carbon
dioxide, water vapour
with some other trace
gases
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Practical Uses of Biogas

v

‘Anaerobic digestion (AD)
technology produces a
sustainable form of
renewable energy’. The
biogas can be converted
into renewable electricity
for our homes and
businesses or it can be
upgraded to biomethane
for use as a vehicle fuel or
for injection directly into
the gas network to provide
a source of renewable
heat!
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CHP

Biogas requires minimal treatment prior to combustion. Typically, corrosive
hydrogen sulphide and water vapour will be removed prior to the CHP. Electrical
efficiency is typically 38-40%. Heat is also recoverable and used in the digesters or
pasteurisation equipment or as a heat source to digestate or biomass dryers.
Heat can also be exported to other heat users such as glasshouses.

Gas to grid

To meet quality requirements, biogas must be converted to biomethane through
the separation of carbon dioxide and other trace gases and injection of small
volumes of propane to increase the calorific value to an acceptable range.

A variety of upgrading technologies are available, with membrane separation the
most popular choice. Upgrading produces a carbon dioxide rich offgas which can
be released directly to atmosphere or further upgraded and compressed as a
marketable commodity

Gas to vehicle
fuel

Biogas is upgraded in a similar manner to above and then compressed to high
pressure before being transported to end users.
It is often possible to co-locate the upgrading and fuelling stations.
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Infrastructure Considerations

o The study sought to establish whether a suitable site was available for the AD plant

Grid connectivity was assessed for both gas and Site Selection: A high-level process was undertaken to identify
electricity generation. It was concluded that it is not suitable sites for an Anaerobic Digestion facility, considering, inter
feasible to connect to the gas grid due to constraints in alia, land availability, proximity to residences, infrastructural
the South Offaly sub-region. The study concluded that requirements, roads, water, gas and electrical grid connectivity,
an AD plant could connect to the electrical distribution and environmental sensitivities. Five sites were screened and two
grid operated by ESB Networks, with connectivity preferred sites emerged: the first located on an antecedent

available at various sites considered for the AD plant.
This underpinned the proposal that the AD facility
should operate as a Combined Heat and Power (CHP)

plant, producing heat, carbon dioxide and electrical . _ _ -
power, with digestate as the end product of the Two pOtent|a|S|teS were identified

process. Each_ of these elements has revenue at Derrinlough and Gurteen
producing potential.

brownfield site at Derrinlough, close to existing infrastructure, just
12km northeast of Birr

Agricultural College”
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Stakeholder Consultations

o Stakeholder Consultations were held with a range of interested parties, with the following observations

e Anappropriate Operational model must be The conceptual AD plant would be designed as a combined heat
commercially focused and structurally robust, that and power (CHP) plant; located at an antecedent industrial site;
gainsthe trust of community and farmers. sell electricity to the distribution grid and preferably co-locate the

e Clearpreferencefor the establishment of a Community plant with other industrial / commercial units to generate further
Energy Co-Operative, with a commercial arm to run the economic activity and jobs. Feedstock, sourced largely within a
AD plant. 50km radius, for the plant The ‘waste’ digestate could potentially

o  Farmers are interested to explore growing reeds as be used as a peat replacement for horticulture and/or as a farm
manure.

feedstock from low productivity lands, but are
concerned about cropping, harvestingand seasonality,

Costs, pricing, tariffs, profitability of the AD venture Consultees included relevant statutory agencies, farmers,
must all be worked out with a clear road map for both farming organisations, horticultural industry, Offaly public
community and farming participants; participation network (PPN), environmental NGOs,

e National governmentcommitments to bioenergy are community energy, rural development and community
not being delivered by pricingsupportsin the RESS activists
auction system and require to be addressed at national

level.
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Sourcing of Feedstocks

Detailed consideration was given to sources of feedstocks, using publicly available databases, from
a range of sources in Offaly and neighbouring counties of Galway, Tipperary, Laois and Kildare.

No  definitive  sources  of
commercial/ industrial wastes
were identified in the immediate
(50km) vicinity that could be used
for AD purposes and haulage
costs beyond that would likely be
prohibitive. Municipal food
waste, if available, could be used,
but appears to comprise only a
small proportion of the total
available; it also requires
specialist processing equipment
to remove contaminants such as
plastics and metals.
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Animal manures may be
used to generate limited
quantities of biogas, but
has the potential to
reduce agricultural
greenhouse gas emissions
significantly. Significant
volumes (e.g. 70,000t of
pig slurries) of manures
and slurries are available
within 75km of Birr and
could be expected to play
their part in the feedstock
‘recipe’

Agricultural biomass
feedstocks (oats, maize,
barley, wheat etc) are very
suited to AD and can be grown
in crop rotation, providing a
very consistent and high gas
yielding feedstock. They need
little pre-treatment, and if
harvested at 27-40% dry
matter (DM, suited to ensiling)
and chopped finely at the
point of harvest, they break
down quickly to release
biomethane in the digestor.
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Sourcing of Feedstocks

o As supplement to conventional feedstocks, non conventional feedstocks such as Common Reed
and/or Reed Canary Grass were considered.

e Non-conventional feedstocks were considered in the context of availability of low productivity agricultural lands in parts
of west and south Offaly. The reeds have been shown to grow well, with positive dry matter similar to straw, subject to
harvesting at appropriate times. . Preferably reeds should be harvested after senescence, baled and stored, prior to
pelletising to feed to the AD plant. Growth of reeds may have the added advantage of reducing flood risk in ‘post-peat’
vulnerable areas by absorbing excess water during growth. In considering the Renewable Energy Directive and the
Renewable Heat Obligation (RHO) requirements concerning sustainability, the study concluded that biomass feedstocks
meet both the EU and Sustainable Energy Authority of Ireland (SEAI) sustainability criteria. Further consultation is
recommended should the AD plant concept proceed to assure biodiversity and sustainability of feedstock sources.

The study indicates that a sustainable feedstock mix can be sourced locally, providing a reasonable
return to participating farmers producing biomass (conventional and/or non-conventional).
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Potential AD Models

Two provisional models are proposed to generate bioenergy in the west/ south Offaly area, close

to Birr.

e Commercial, medium-large scaled AD plant at a
brownfield ‘antecedent’ site, creating a nucleus for
other synergistic enterprises.; and export electricity
to grid and heat to a co-located commercial
horticulturalenterprise.

e 156 tonnes per day (tpd) of conventional and non-
conventional agri-feedstocks, requiring

e 3,900acresto grow the feedstock,

e Generating3.4 MWe of electricity (2MWe export)

e output a volume of 206 tpd of digestate which will
be valorised to add value to the economic model.
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Smaller scaled, community based plant
(500kWe) within an existing agri-setting at
Gurteen Agricultural College.

24 tonnes per day (tpd) of feedstock, from 93
acres,

generate an output of 250 kW of electricity to
complement existing renewable systems at the
college by providing a base load and by
heating accommodation blocks.

Digestate volumes of 32 tpd, which with no
further processing, could be used as a farm

manure for Gurteen and local farms.



Benefits of AD (1)

As a full dispatchable
renewable energy

Stable baseload
to transmission
network

Security of Decarbonsation
meet renewable energy supply of Transport

energy targets

RENEWABLE ENERGY
BENEFITS

Diversification - Decarbonise
for farmers and Replacement of Helps transition agriculture to

improve their artificial fertiliser to low carbon deliver Food Wise
income sector targets

AGRICULTURAL
BENEFITS
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Benefits of AD (2)

Business
Capital Employment Balanced regional opportunities

Investment Creation development and develop the
bioeconomy

SOCIO-ECONOMIC
BENEFITS

landfill 10 water courses

CLIMATE CHANGE
BENEFITS

global environmental and advisory solutions S L RO




Benefits to Birr of an AD plant

The study has shown that a community-based model for bioenergy generation is feasible, where
all products of the process are used beneficially, including electricity, heat, carbon dioxide (CO2)
and digestate to generate revenues..

v Generation of electricity: 29,943,916 kWh, sufficient to supply the needs of 6,891 homes

v Generation of heat: 17,395,294 kWh, sufficient to supply heating for 1,581 homes

v Production of: 4,106 tonnes of renewable fertiliser

v" Creation of Employment: 3 F/T jobs, with multiplier jobs in feedstock, transport and supply
v" Financial support of €109,500 from state backed RHI scheme

v"  Potential CO; savings of: 15,558 tonnes p.a. from renewable heat and electricity generation

The study has also shown that feedstocks are largely available within the hinterland of Birr (less
than 70km) and much of the non-conventional biomass could be generated in west/ south Offaly
from traditionally less productive lands.

global environmental and advisory solutions S L R :I




Next Steps (Road Map)

o It is proposed that Birr 20:20 carry out the following steps to commence the process of
developing a viable community-based AD plant in south Offaly:

4 N

*Form Community
Energy Cooperative
(via ICOS)

*Register with SEAl as
Sustainable Energy
Community

*Join Community Power

o=
Organisation
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» Establish Reference group to
determine details of
feedstock mix/ suppliers

*Discussions with Bord na
Mona/ Gurteen College/ Just
Transition re. land availability

*Decide on scale of model
* Final design of AD Plant
* Secure offtake for Heat, CO,,

\ digestate

N

/

-

*Final costings CAPEX/OPEX
*Develop a Business Plan

*Open dialogue: RDP LEADER/
Just Transition

*Discuss with Financial / Credit
Union loans

*Farm partnership cost model
(IFA/ ICMSA/S Macra)

* Agree final 'invest and return'
model for farmers/ investors

* Community investment model
agree parameters

*Prospectus for investors

\ *Raise equity > secure finance

\

/
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Next Steps (Road Map)

o It is proposed that Birr 20:20 carry out the following steps to commence the process of
developing a viable community-based AD plant in south Offaly:

Community
* Ongoing community consents

consultations ( N
. . . * Pre-planning discussions
*Register of interested parties with Offaly Co.Co * Appoint management

*Tease out 'invest and return’
model with local actors

*Grid operator ESB *Final design of CHP

Metworks * Procurement

* Establish website/ promotion *Engage with SEAI/ EPA/ ¢ Commission & build
* Iterative communications NPWS re environmental * Generate renewable
throughout process I
approvals energy! J

*Secure local political support *Secure planning permits,
. ) PPA, grid connections i n
\ y Operations
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Next Steps

o This shows what a single
column layout with diagram
could look like for a report
or hand out presentation.

The idea is you use this slide as a Diagram wou Id fit

reference for creating your ownsslide,

with your content, in a similar style to In the Space

how this looks. Thisis a load of text to
fill up the page for the purpose of allocatEd here

showing layout designs.
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THANKYOU FOR
USING THIS TEMPLATE

Katie Brown
Global Graphic Designer —SLR Consulting

O +44(0)1179064280
© kbrown@slrconsulting.com
® www.slrconsulting.com

SLR“



