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Once operational, direct permanent employment at both facilities is expected to be in the region of
110 FTEs which, apart from some senior operational and management functions (which for regulatory
reasons are required to provide previous operational experience), are expected to be sourced locally.
In addition to the permanent employees of the facility operators, it is reported that there will also be
significant additional employment created both on and off-site for contractors and outside service
providers (e.g. security, laboratory testing etc). According to industry estimates, for every one
permanent position at the facility, there is forecast to be at least 1.5 FTE additional jobs supported
both on and off-site. These estimates of potential direct and indirect employment are higher than
those predicted by the CSO’s Input-Output Tables for the Electricity and Gas Sector as set out in
Appendix 3, but, as indicated above, reflect actual estimates from the sector itself.

Apart from the direct economic impacts mentioned above, upstream impacts are expected to be
relatively modest as the transport of MSW to the WtE facilities is simply displacing transport to landfill.
Downstream, there will also be a requirement to dispose of ash and other residues but, according to
feedback from the sector, these are likely to be exported — at least in the short term - and therefore,
for the purposes of this study, they are not expected to generate any net additional employment or
economic activities in the domestic market.*

Income

Income for these facilities will come from the sale of energy (electricity in the case of Carranstown and
heat and power in the case of Poolbeg). In addition, the facilities are expected to charge a gate fee
for the “treatment” of MSW. The actual level of the charge will vary depending on the availability of
feedstock and alternative disposal options.

Table 3.13 : Waste to Energy - Summary of Key
Economic Indicators

Key Indicators Total 2012-2020
Number of Facilities 2
Feedstock Capacity 800,000
Gross Electricity Capacity (MWe) 82
Gross Heat Capacity (MWth) 55
Biomass Share 65%
Bioenergy Electricity Net Output (MWe) 34.4
Bioenergy Heat Net Output (MWth) 23.1
Total Investment €515 million €375 million
Investment — Domestic Content (40%) €206 million €150 million
Direct Impact €75 million €55 million
Direct and Indirect Impact €151 million €110 million
Direct, Indirect and Induced Impact €244 million €178 million
O&M Expenditure per annum €17 million
0O&M — Domestic Spend (80%) €13.6 million
Direct Impact €6.1 million

* For the purposes of this analysis, it has been assumed that there is no net change in relation to the
transportation of waste. However, it was noted that given the scale of the WtE facilities, over time it may be
possible to increase the size of transport containers and therefore reduce the number of trips required to
transport the same tonnages of waste. Moreover, while in the short to medium term it is expected that ash
residue will be exported, over time, facilities are likely to be developed in Ireland to manage the disposal of
ash/residues and this could lead to additional investment and employment opportunities. In particular, the bottom
ash stream is often used in construction applications such as road base materials and ferrous and non-ferrous

metals may be recovered from the ash stream and recycled.
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Direct and Indirect Impact
Direct, Indirect and Induced Impact

C&l Employment (Total Work Years)
Direct Employment (Domestic)

Direct and Indirect Employment

Direct, Indirect and Induced Employment

Operations

Direct Employment

Direct and Indirect Employment

Direct, Indirect and Induced Employment

€10.4 million
€16.7 million

1,174
1,648
2,307

110
275
706

855
1,200
1,680
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3.7  Anaerobic Digestion (AD)

“The use of agricultural material such as manure, slurry and other animal and organic waste for
biogas production has, in view of the high greenhouse gas emissions saving potential, significant
environmental advantages in terms of heat and power production and its use as a biofuel. Biogas
installations can, as a result of their decentralised nature and the regional investment structure,
contribute significantly to sustainable development in rural areas and offer farmers new income
opportunities.”

EU Directive 2009/28/EC on the Promotion of the Use of Energy from Renewable Sources™®

Biogas is produced when feedstocks, such as organic wastes (agricultural and municipal), and energy
crops, such as grass silage, are converted into biogas using anaerobic digestion technology. Ireland
has significant potential for biogas feedstocks in the form of by-products and waste from municipal,
agricultural and industrial sources as well as the potential for growing agricultural energy crops such
as grass and maize silage. In 2010, for example, it is estimated that Ireland produced almost 35
million tonnes of farm slurries which required management, 0.4 million tonnes of slaughter waste and
0.8 million tonnes of organic household waste suitable for anaerobic digestion46. Currently, the vast
majority of the slurries are disposed of by land spreading — which has become more difficult due to
tighter environmental legislation. In addition, Ireland has significant unexploited resource potential in
the form of grass, with 91% of agricultural land, or 3.9 million hectares, being used to grow this
potential energy crop.*’

To date, however, the growth in the Irish AD sector has been limited. There are currently 5 on-farm
digesters in operation along with a number of industrial and municipal facilities. However, industry
sources indicate that there are potentially in the region of 25 AD projects in various stages of
development in Ireland (though a number have been moth-balled pending a decision on REFIT I1lI)
and for the purposes of the current study, it has been assumed that a significant number of new
facilities will be in place by 2020.

While it is recognised that the size of a biogas facility needs to be designed and adapted to meet
individual requirements, particularly the availability of feedstock materials in close proximity to the
facility48, in order to estimate the potential economic impacts of the sector, it is necessary to base the
analysis on some “standard” facilities. For these purposes, a number of different types of “standard”
AD facilities have been considered, namely:

e Small on-farm

e Medium on-farm

e Large on-farm

e Large off-farm/Centralised AD

e Biomethane — Large on-farm

e Biomethane — Centralised AD / Large off-farm
e Municipal Sewage AD

e Landfill Gas — Small

e Landfill Gas — Large

** http://eur-lex.europa.eu/LexUriServ/iLexUriServ.do?uri=0J:L:2009:140:0016:0062:en:PDF

46 Jerry Murphy, IEA presentation, November 2010.

" Bord Gais Report: The Future of Renewable Gas in Ireland.
“8 AEBIOM: A Biogas Roadmap for Europe.
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As shown below, the central assumption is that there will need to be some 103 on and off-farm
facilities in operation by 2020, in addition to the existing and planned municipal and sewage and
landfill gas facilities. This represents a substantial increase from the numbers currently in
operation/planning. Nevertheless, this ambitious target would need to be achieved if biogas is to
make a significant contribution to meeting the 2020 RED targets.

The following table summarises the core assumptions for each of these types of facility.

Table 3.14 Core Assumptions of AD facilities

Feedstock Feedstock No. Of Electricity Heat Hours of
Tonnes per facilities Output Output Operation
annum MWe per MWth per
unit unit

Small On- 50% slurry 22,000 30 0.25 0.25 7,500
farm 50% grass silage
Medium On-  50% slurry 45,000 30 0.5 0.5 7,500
farm 50% grass silage
Large On- 33% slurry 60,000 10 1 1 7,500
farm 33% grass silage

33% OFMSW*/Food

waste
Large Off- 50% ABPt 40,000 4 1 1 7,500
farm 50% OFMSW
Biomethane 58% grass silage 50,000 5 7,500
—Large On-  42% silage
farm
Biomethane  50% ABP 50,000 5 7,500
— Large Off-  50% OFMSW/Food
farm waste
Municipal WWTPZ - Onsite 215,000 4 1 1 7,500
Sewage AD  Waste Water
Landfill Gas On-site landfill 10 15 4,000
-Small
Landfill Gas  On-site landfill 5 5 4,000
-Small

*OFMSW: Organic Fraction of Municipal Solid Waste; tABP: Animal By-Products; $WWTP: Waste Water
Treatment Plant.
Source: RPS

Economic Impacts

The following table summarises the findings on the potential economic impact of these projected
facilities in terms of output, employment, investment etc. Again, it should be stressed that while it is
recognised that both capital and operating costs will vary significantly from AD facility to AD facility
depending on the technology used, the feedstocks available, tonnages, ease of grid connection etc,*

4% For example, according to Teagasc, costs will depend on digester volume, CHP capacity (kwe), pumps,

mixers, flare, heat exchanger within the digester, grid connection, earthworks, civil works, engineering, planning,
automation, visualisation, pre-mixing well, dry matter input, fluid matter input, sanitation/ disinfection tank may be
required in some situations, silo and manure bag storage volume, weighbridge, feeding system, separator,
sorting system, biogas storage volume, insulation type, return heat pipes and other equipment such as gas
cooling and cleaning (desulphurisation, condensate trap), leak detector. (Barry Caslin, Teagasc, in “Financing an
AD Project”; Farmers Journal, 17 October 2009.)
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it has, nevertheless, been necessary to use average or “typical” numbers to enable overall economic

impacts to be estimated.

Table 3.15: On/Off Farm AD/Biomethane Facilities

Per Unit

Key Assumptions

Small On-farm AD

Number of Facilities

Feedstock Capacity (tonne)
e Grass Silage (50%)
e Slurry (50%)

Bioenergy Output (MWe)
Bioenergy Output (MWth)
Bioenergy Contribution to RES-E (ktoe)
Bioenergy Contribution to RES-H (ktoe)

Investment Costs
Annual Operation and Maintenance Costs (7%)

Direct Employment — O&M

22,000
11,000
11,000

0.25
0.25

€1.25 million
€0.09 million

1

30
660,000
330,000
330,000

7.50
7.50
4.8
4.8

€37.5 million
€2.62 million

30

Medium On-farm AD

Number of Facilities

Feedstock Capacity (tonne)
e Grass Silage (50%)
e  Slurry (50%)

Bioenergy Output (MWe)
Bioenergy Output (MWth)
Bioenergy Contribution to RES-E (ktoe)
Bioenergy Contribution to RES-H (ktoe)

Investment Costs
Annual Operation and Maintenance Costs (7%)

Direct Employment — O&M

45,000
22,500
22,500

0.5
0.5

€2.5 million
€175,000

2

30
1,350,000
675,000
675,000

15.0
15.0
9.7
9.7

€75 million
€5.25 million

60

Large On-Farm AD

Number of Facilities

Feedstock Capacity (tonne)
e Grass Silage (33%)
e OFMSW/food waste (33%)
e  Slurry (33%)

Bioenergy Output (MWe)
Bioenergy Output (MWth)
Bioenergy Contribution to RES-E (ktoe)
Bioenergy Contribution to RES-H (ktoe)

Investment Costs
Operation and Maintenance (7%)

Direct Employment — O&M

60,000
20,000
20,000
20,000

1.0
1.0

€5.0 million
€350,000

4

10
600,000
200,000
200,000
200,000

10
10
6.5
6.5

€50.0 million
€3.5 million

40
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Large Off-farm AD

Number of Facilities 4
Feedstock Capacity (tonne) 40,000 160,000

e ABP (50%) 20,000 80,000

e Separated MSW (50%) 20,000 80,000
Bioenergy Output (MWe) 1.0 4.0
Bioenergy Output (MWth) 1.0 4.0
Bioenergy Contribution to RES-E (ktoe) 2.6
Bioenergy Contribution to RES-H (ktoe) 2.6
Investment Costs €15 million €60.0 million
Annual Operation and Maintenance Costs (7%) €1.05 million €4.2 million
Direct Employment — O&M 6 24

Large On-Farm - Biomethane

Number of Facilities 5
Feedstock Capacity (tonne) 50,000 250,000

e Grass Silage (58%) 29,000 145,000

e Slurry (42%) 21,000 105,000
Bioenergy Contribution to RES-H (ktoe) 9.0
Investment Costs €7.0 million €35 million
Annual Operation and Maintenance Costs (7%) €490,000 €2.45 million
Direct Employment — O&M 4 20

Large Off-farm - Biomethane

Number of Facilities 5
Feedstock Capacity (tonne) 50,000 250,000

e ABP (50%) 25,000 125,000

¢ OFMSW/Food waste (50%) 25,000 125,000
Bioenergy Contribution to RES-H (ktoe) 18.8
Investment Costs €15 million €75 million
Annual Operation and Maintenance Costs (7%) €1.05 million €5.25 million
Direct Employment — O&M 6 30

Key Assumptions:

The following section sets out the key assumptions underlying the estimates contained in the table
above. As indicated earlier, the central scenario assumes that there will be a number of different AD
facilities of various sizes and scale and using a variety of different feedstocks operating in Ireland by
2020.

Investment Costs
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The capital costs for an AD facility can vary widely depending on the system, the size of the facility,
the feedstock to be used etc. According to SEAI and Teagasc these costs will typically range from
€5,000 and €7,000 per kW for the plant including CHP unit. (The CHP unit itself can cost between
€500 and €1,000 per kW depending on engine type and capacity).

These estimates are confirmed by desk top research and industry consultation which indicated that
small scale plants in the range of <500 kW tend to be more costly per kW with typical cost averaging
€5,855/kW, while larger scale facilities >500kW benefit from economies of scale and can be
developed at a lower Capex intensity. Costs will, however, be impacted significantly by the
complexity of connecting to the grid and also the feedstocks that are likely to be used (and whether
feedstocks are supplied on-farm or are imported from other local suppliers).

For the purposes of the current analysis, an average figure of €5,000 per kWe has been assumed.
Therefore, for a small on-farm AD facility of 250kWe, treating 22,000 tonnes of feedstock, the capital
cost is likely in the order of €1.25 million and for a medium sized facility is likely to be €2.5 million.*
For a larger 1 MW on-farm facility handling 60,000 tonnes of feedstock, the capital cost is expected to
be €5 million and for the 1 MW off-farm facility handling 40,000 tonnes of ABP material and the
organic fraction of MSW, the cost is expected to be in the region of €15 million.>*

It is estimated that the potential capital cost for a grid connected on-farm biomethane facility would be
in the region of €7 million, while the cost for a large off-farm facility using ABP and separated MSW
would be in the region of €15 million.*?

Based on feedback from industry sources it has been assumed that on average some 50% of this
spend will be made up of “imported” content - largely made up of the capital equipment costs - while
expenditure on civil works, construction and raw materials such as concrete etc as well as installation
and commissioning work will be supplied by Irish contractors.

Facility Operating Costs

Industry experts suggest that as a broad rule of thumb annual operation and maintenance costs are
typically in the region of 3% to 5% of the investment costs. This is also the range cited in the EU
report on Financing Renewable Energy in the European Energy Market®®. However, this is based
largely of the experience of the operation of facilities in Germany and according to SEAI and industry
experts, in Ireland the figure is likely to be in the region of 5 to 10%. For the purposes of the current
analysis, an average figure of 7% has been assumed. This will include for example, contracts for
equipment maintenance and the upkeep of a CHP unit, insurances, permits, rodent control,
professional services as well as direct labour costs.

Employment Impacts

The employment impacts of the development of AD facilities will vary significantly depending on the
scale and nature of the facility. For a small on-farm AD facility, the labour requirements are likely to
be relatively modest. For example, for a very small facility that is largely treating its own feedstock the
required labour for the operation of a digester is likely to be in the region of one to two hours per day
for inserting the co-substrate, checking the plant, together with maintaining the digester and CHP unit.

%0 Figures from AEBIOM, for example, indicate that a 500kWe biogas plant on a farm costs around €2 million,

including CHP, but without the costs for the distribution of heat.

*! Bord Gais Report (op cit) indicates €15-20 million for a 50,000 tonne biomethane off-farm facility and Valeco’s
moth-balled MSW facility in North Cork with a capacity of 250,000 tonnes and 32MW electricity was reported to
cost €75 million and employ 30 FTE.

*2 Bord Gais Report: The Future of Renewable Gas in Ireland

*% http://ec.europa.eu/energy/renewables/studies/doc/renewables/2011_financing_renewable.pdf
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