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introduction

The purpose of this note is to provide updated costs incurred by farmers for measures to abate ammonia emissions for livestock systems. 

The information has been prepared at the request of Air and Environment Quality Division and Farm Management Improvement Division of DEFRA.

Considerable advice and assistance has been provided by Mike Brade of ADAS [pig building section] and Arnold Elson of ADAS [poultry building sections] during the course of the preparation of these costings.

Basis of the Annualisation of Capital expenditure

The calculations of the annual cost of capital items has been based on the following criteria:

· Based on an amortisation rate of 7% which is the current rate of interest commonly incurred by farmers seeking medium term loans .

· Write off periods according to investment type as set out in Table 1.

Table 1  Capital write off periods
	Category
	Write off period Years
	Amortisation Factor at 7%

	
	
	

	New buildings
	20
	0.094

	Equipment installed in buildings 
	10
	0.142

	Machinery (depending on type) 
	
	

	either
	7
	0.186

	or
	5
	0.244

	
	
	


These figures reflect the economic life over which the investment should be considered rather than operational life.

Summary of current costs

Tables 2 to 4 show a summary of the unit cost of measures to reduce emissions from livestock housing, excreta storage and application to land.  The details of the calculation of the costs are shown in the appendices.

Table 2  Costs of livestock housing measures
	
	Unit
	Annual Cost
	Appendix

	
	
	£/unit
	Number

	
	
	
	

	Finishing Pigs
	
	
	

	Partially slatted accommodation
	per pig place
	7.05
	1

	Vacuum slurry removal and associated partial slatted floor accommodation
	per pig place
	8.51
	2

	
	
	
	

	Laying Hen Systems
	
	
	

	Air drying on manure belts for cage 
	per bird place
	0.46
	3

	Manure drying in deep pit systems
	per bird place
	0.02
	4

	Laying hens cages in stilt houses vs stepped cages
	per bird place
	0.24
	5

	Laying hens cages in stilt houses vs stacked cages
	per bird place
	0.08
	6

	Partially belted aviary systems
	per bird place
	0.20
	7

	Fully belted aviary systems
	per bird place
	0.50
	7

	
	
	
	

	Broiler Systems
	
	
	

	Litter drying systems for broiler houses
	per bird place
	0.06
	8

	
	
	
	


Table 3  Cost of filtration of air exhausted from livestock buildings
	
	Unit
	Annual Cost
	Appendix

	
	
	£/unit
	Number

	
	
	
	

	Bioscrubbers
	
	
	

	Finishing pigs
	per pig place
	16.78
	9

	
	
	
	

	
	
	
	


Table 4  Costs of storage of slurries and manures 
	
	Unit
	Annual Cost
	Appendix

	
	
	£/unit
	Number

	
	
	
	

	Slurries
	
	
	

	Circular steel or concrete slurry tanks
	per m3
	3.99
	10

	Cover for circular steel or concrete slurry tank
	per m3
	1.08
	11

	Cover for earth banked slurry store
	per m3
	0.49
	12

	
	
	
	

	Manures
	
	
	

	Purpose built covered manure store
	per tonne
	0.90
	13

	Or expressed per livestock place:
	
	
	

	Dairy cattle
	per place
	9.90
	13

	Other cattle 1 to 2 years old
	per place
	6.30
	13

	Sows
	per place
	3.24
	13

	Grower and finisher pigs
	per place
	2.25
	13

	Laying hens
	per place
	0.04
	13

	Broilers
	per place
	0.02
	13

	
	
	
	

	Manure heap covered by a plastic sheet
	per tonne
	0.55
	14

	Or expressed per livestock place:
	
	
	

	Dairy cattle
	per place
	5.50
	14

	Other cattle 1 to 2 years old
	per place
	3.85
	14

	Sows
	per place
	1.98
	14

	Grower and finisher pigs
	per place
	1.38
	14

	Laying hens
	per place
	0.02
	14

	Broilers
	per place
	0.01
	14

	
	
	
	


Table 5  Costs of application to land of slurries and manures
	
	Unit
	Annual Cost
	Appendix

	
	
	£/unit
	Number

	
	
	
	

	Slurries
	
	
	

	Trailing hose equipment
	per m3
	1.44
	15

	Trailing shoe equipment
	per m3
	1.64
	16

	Injection equipment - owned
	per m3
	2.84
	17

	Injection equipment - contract
	per m3
	1.41
	18

	Incorporation by ploughing
	
	
	

	Cattle slurry
	per m3
	0.43
	19

	Pig slurry
	per m3
	0.72
	19

	
	
	
	

	Manures
	
	
	

	Incorporation by ploughing
	
	
	

	Cattle manure
	per tonne
	0.87
	20

	Pig manure
	per tonne
	1.00
	20

	Layer manure
	per tonne
	2.32
	20

	Broiler manure
	per tonne
	4.34
	20

	
	
	
	


Laying Hen Housing Systems

Text provided by Arnold Elson, ADAS

The EC Directive 99/74/EC on the protection of laying hens is about to be implemented in the UK as the Welfare of Farmed Animals Amendment Regulations 2002.  This will have considerable effects on egg production systems, which are discussed below.

True deep litter (all-litter floor).

It appears that this system will not be permitted under these Regulations.  This will apply to new houses immediately and to existing ones from 1/1/2007.  The effects will be minimal since very few such houses are in use now.

1/3 Litter:2/3 Perforated Platform Over Manure Pit.

This system is actually classified as a perchery since perches are incorporated into the platform. It is in widespread use, stocked at 11.7 hens/m2.  This system will continue in use but at the reduced maximum stocking density (SD) of 9 hens/m2 of usable area.  This will apply to new houses immediately, to those existing before 1/1/2002 from 1/1/2007 and to those existing on 3/8/1999 from 1/1/2012.  It is possible that some such houses will be adapted so that the outer 1.5 to 2m of the central perforated platform on each side have manure belts under thus narrowing  the pit.  This would allow an increase in SD of about 20% on the house floor area.  Air ducts could be fitted to the belts for manure drying.  This conversion would allow manure to be removed frequently from this area of the house and the increased SD could be expected to increase house temperature in cold weather.  These factors should decrease the ammonia level.

Perchery Systems

The true perchery system which has several levels of aerial perches will not be permitted.  This will apply to new houses immediately and to those existing before 1/1/2002 from 1/1/2007.  Not very many of these houses are in use now and they are expected to be converted to other systems soon.

Aviary Systems

The aviary system consists of several tiers of perforated platforms with manure belts under them which can be fitted with air ducts.  It largely went out of use in the UK some years ago but is widely used in some other parts of Europe.  It’s use, which is likely to return in the UK, would allow an increase in SD of about 80% on the house floor area over the 9 hens/m2 allowed on the usable area.  Much lower levels of ammonia could be expected in this system, which is one of the main reasons it is widely used in the Netherlands.

Free Range Systems
Any of the above housing systems may be used as free range if approved pop-holes are fitted and the houses are adjacent to suitable land to which the hens have continuous daytime access.  Because of the large pop-holes such houses will be colder in winter and ammonia levels will be higher, especially at night.

Appendix 1  Partially Slatted Pig Accommodation

Basis for the costs

1. Partially slatted accommodation would be built in place of fully slatted accommodation.  The additional cost per m2 is not significant though the stocking density is about 7% lower, which has the effect of raising the cost per pig place.  Reference M. Brade, ADAS.
2. Additional slurry storage would be required to replace that previously provided by that under the slatted area.  Typically this would equate to 0.85m3 per pig place, assuming the channel is to be emptied daily.

3. An additional labour input will be required to maintain a clean and dry lying area.  This is estimated at 0.2 hours per pig place per year.  This is costed at £8.10 per hour.

4. The capital cost of the pig building is amortised over 20 years.  The additional slurry storage to replace that stored below fully slatted systems, is amortised over 10 years at 7% based on the cost of a covered circular steel tank, see Appendix 10 and Appendix 11.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/place
	12.00
	

	Slurry storage on based on steel tank
	£/place
	29.75
	

	Cover for slurry store 
	£/place
	8.10
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for building
	£/place
	
	1.13

	Annual charge for slurry store
	£/place
	
	2.79

	Annual charge for slurry store cover
	£/place
	
	0.75

	Maintenance of slurry store
	£/place
	
	0.60

	Maintenance of slurry store cover
	£/place
	
	0.16

	Additional labour cost
	£/place
	
	1.62

	
	
	
	

	Total
	£/place
	
	7.05

	
	
	
	

	
	
	
	


Appendix 2  Vacuum Slurry Removal from Pig Finishing Accommodation and Associated Partial Slatted Floors

Basis for the costs

1. Slurry collected in channels under slatted pig accommodation is removed periodically under vacuum to an external slurry store.

2. The operation of the vacuum depends on a minimum depth of slurry and thus the width of the slurry channel needs to be reduced to a minimum and is therefore combined with partial slats.

3. The cost of construction of the pig accommodation is likely to cost approximately 10% more than that for a conventional fully slatted house.  This is equivalent to £15.00 per pig place.  Further the stocking density is about 7% lower, which has the effect of raising the cost per pig place.  Thus the additional cost for the building is £27.50 per pig place ((£150+10%)÷0.93)-£150.  Reference M. Brade, ADAS.
5. Additional slurry storage would be required to replace that previously provided by that under the slatted area.  Typically this would equate to 0.85m3 per pig place, assuming the channel is to be emptied daily.

6. An additional labour input will be required to maintain a clean and dry lying area.  This is estimated at 0.2 hours per pig place per year.  This is costed at £8.10 per hour.

7. The capital cost of the additional building costs is amortised over 20 years and the slurry storage to replace that stored below fully slatted systems, is amortised over 10 years at 7%.  The slurry storage is based on the cost of a covered circular steel tank, see 

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/place
	27.50
	

	Slurry storage on based on steel tank
	£/place
	29.75
	

	Cover for slurry store 
	£/place
	8.10
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for building
	£/place
	
	2.59

	Annual charge for slurry store
	£/place
	
	2.79

	Annual charge for slurry store cover
	£/place
	
	0.75

	Maintenance of slurry store
	£/place
	
	0.60

	Maintenance of slurry store cover
	£/place
	
	0.16

	Additional labour cost
	£/place
	
	1.62

	
	
	
	

	Total
	£/place
	
	8.51

	
	
	
	


Appendix 3  Additional Cost of Installing Air Drying to the Manure Belt of a Cage System for Laying Hens 

Basis for the costs

1. Belt cleaning systems are fitted with a forced air drying system in air ducts under the cages.  New installations are designed to incorporate this feature from the outset. Only the additional cost attributable to this feature is calculated.  Reference A. Elson, ADAS.
2. Such systems have additional running costs.

3. The capital costs of the system are amortised over 10 years.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Under cage duct
	£/bird place
	1.00
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for the duct
	£/bird place
	
	0.14

	Electricity and other running costs
	£/bird place
	
	0.32

	
	
	
	

	Total
	£/bird place
	
	0.46

	
	
	
	

	
	
	
	


Appendix 4  Manure Drying in Deep Pit Systems for Laying Hens in Cages [Existing Installations]

Basis for the costs

1. The costs are based on modifications to existing mainly stepped cage installations.  Applicable mainly to cage systems without scraped trays.

2. During cold weather, instead of the air being drawn from the ridge inlet and exhausted by extractor fans in the pit walls on either side, the ridge inlets are closed.  The fans on one side of the pit are switched off but allowed to ‘free wheel’ backwards and all the air is extracted by fans on one side of the pit, thus drawing warm air across the surface of the manure.  Reference A Elson, ADAS.
3. Such systems have no additional running costs.

4. The capital costs of the system are amortised over 10 years.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Fans and equipment
	£/bird place
	0.10
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for the fans
	£/bird place
	
	0.02

	Electricity and other running costs
	£/bird place
	
	0.00

	
	
	
	

	Total
	£/bird place
	
	0.02

	
	
	
	

	
	
	
	


Appendix 5  Laying Hen Cages in Stilt House Systems 

Basis for the costs

1. Stilt type houses may be build in preference to deep pit units.

2. Most modern cages are vertically stacked with scrapers under all the upper tiers. The extra capital cost of the  scrapers is offset to some extent by the saving in housing costs due to the higher house stocking density.  Reference A Elson ADAS.
3. There are some additional running costs.

4. The costs are additional to those encountered with traditional deep pit systems with stepped or similar cages.

5. The capital costs of the system are amortised over 20 years.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/bird place
	1.50
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for the building
	£/bird place
	
	0.14

	Electricity and other running costs
	£/bird place
	
	0.10

	
	
	
	

	Total
	£/bird place
	
	0.24

	
	
	
	

	
	
	
	


Appendix 6  Laying Hen Cages in Stilt House Systems 

Basis for the costs

1. Stilt type houses may be build in preference to modern vertically stacked cages with scraper systems on all upper tiers in deep pit systems.  Reference A Elson ADAS.
2. There are thus some additional running costs.

3. The capital costs of the system are amortised over 20 years.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/bird place
	0.30
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for the building
	£/bird place
	
	0.03

	Electricity and other running costs
	£/bird place
	
	0.05

	
	
	
	

	Total
	£/bird place
	
	0.08

	
	
	
	

	
	
	
	


Appendix 7  Manure Drying in Partial or Full Aviary Systems

Basis for the costs

1. Modifications to existing installations of 1/3 litter: 2/3 platform and true perchery systems to partial or full aviary systems .  Reference A Elson, ADAS.
2. The extra costs of platforms with manure belts under them fitted with air ducts would be offset by the reduction in house costs due to increased stocking density. Thus, in either case, it is considered that the total capital cost per hen would be about the same.

3. Such systems would have additional running costs.

Calculation of the annual cost

A- Partial Belted Areas in 1/3 Litter and 2/3 Platform Perchery System

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/bird place
	0.00
	

	
	
	
	

	Annual Cost
	
	
	

	Electricity and other running costs
	£/bird place
	
	0.20

	
	
	
	

	Total
	£/bird place
	
	0.20

	
	
	
	


Appendix 7 Continued

B- Fully Belted Aviary System

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Building
	£/bird place
	0.00
	

	
	
	
	

	Annual Cost
	
	
	

	Electricity and other running costs
	£/bird place
	
	0.50

	
	
	
	

	Total
	£/bird place
	
	0.50

	
	
	
	


Appendix 8  Litter Drying Systems for Broiler Houses

Basis for the costs

1. The litter is ventilated during cold weather using fixed or free-standing fans which re-circulate air in the broiler production buildings. State of the art nipple or cup drinkers are employed which, when well managed, minimise water spillage onto the litter.  Reference A. Elson, ADAS.
2. The system may result in improved bird performance which has not been reflected in the calculations.

3. The use of litter may be slightly reduced.

4. The capital cost of the fans is amortised over 5 years.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Fan
	£/bird place
	0.20
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge for the fans
	£/bird place
	
	0.05

	Electricity
	£/bird place
	
	0.02

	Less litter
	£/bird place
	
	0.01

	
	
	
	

	Total
	£/bird place
	
	0.06

	
	
	
	

	
	
	
	


Appendix 9  Filtration of Air Exhausted from Livestock Production Buildings

A - Biofilter

Basis for the costs

1. The costs below are based on data prepared in the Netherlands by IMAG-DLO, Wageningen.

2. The bio-filter unit consists of packed material that absorbs ammonia which is then reduced by microbial action.

3. The unit consumes 35 kwH of electricity and 1 m3 of water per pig place per year.

4. The waste water will require extra storage.

5. No grant for the capital cost is assumed.

Calculation of the annual cost

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost1
	
	
	

	Bio-scrubber
	£/pig place
	30.00
	

	
	
	
	

	Annual Cost1
	
	
	

	Annual charge for the bio-scrubber
	£/pig place
	
	not available

	Electricity
	£/pig place
	
	not available

	Water
	£/pig place
	
	not available

	
	
	
	

	Total
	£/pig place
	
	10.27

	
	
	
	

	Associated Costs
	
	
	

	Annual cost of waste water storage in covered steel tank
	£/pig place
	
	5.07

	Application to land by trailing hose
	£/pig place
	
	1.44

	
	
	
	

	All costs
	
	
	16.78

	
	
	
	


Note 1:
The costs are based on data calculated in the Netherlands.

Appendix 10  Circular Steel or Concrete Slurry Tanks 

Basis for the costs

1. Circular steel or concrete above ground tanks are constructed with a reception pit and associated filling equipment.

2. The capital cost is approximately £35 per m3 for a tank of 1154 m3 capacity, including installation.  Reference Report for MAFF WA 0724 June 2000.
3. No grant for the capital cost is assumed.

4. Assumed life of the installation is 20 years.

Calculation of the annual cost

	
	Units
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Steel or concrete tank
	m3
	35.00
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge 
	m3
	
	3.29

	Repairs at 2%
	m3
	
	0.70

	
	
	
	

	Annual cost of the tank 
	m3
	
	3.99

	
	
	
	


Appendix 11  Covers for Circular Steel or Concrete Slurry Tanks

Basis for the costs

1. Circular steel or concrete above ground tanks are fitted with a permanent cover constructed from a self supporting impermeable membrane on a vertical stainless steel centre tube.

2. The capital cost for the cover is based on a tank 25m ( and 3.5m high costing £33 per m2 including supporting framework and installation costs.  This is equivalent to £9.50 per m3.  Reference Tanlake Farm Machinery, telephone 01460 234115.
3. Assumed life of the installation is 20 years.

Calculation of the annual cost

	
	Units
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Permanent cover
	m3
	9.50
	

	
	
	
	

	Annual Cost
	
	
	

	Annual charge
	m3
	
	0.89

	Repairs at 2%
	m3
	
	0.19

	
	
	
	

	Annual cost of the cover
	m3
	
	1.08

	
	
	
	


Appendix 12  Covers for Earth Banked Slurry Stores

Basis for the costs

1. A floating cover is placed on the slurry surface.

2. The cover consists of a plastic sheet supported by floats and attached to the banks of the store.

3. The size of the cover has to be sufficient to enable it to float on the slurry surface when the level of the liquid in the store is low.  The allowance for this will depend on the dimensions of the store.

4. The cost of covers is based on a store with dimensions of 48m by 30m and 3m deep with slurry stored to a maximum of 2.4m.  If the walls slope at 45° the store has a capacity of 2916m3.  Assuming the sheet is required to cover the bottom and the walls with 1 m available for fixing, the total sheet area is 1768m2.  The capital cost of the sheet is £7 per m2 including installation.  This is equivalent to £4.20 per m3.  Reference Tanlake Farm Machinery, telephone 01460 234115.
5. Assumed life of the installation is 10 years.

Calculation of annual cost

	
	Units
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	Capital Cost
	
	
	

	Permanent cover
	m3
	4.20
	

	
	
	
	

	Annual cost
	
	
	

	Annual charge 
	m3
	
	0.40

	Repairs at 2%
	m3
	
	0.09

	
	
	
	

	Cost of cover
	m3
	
	0.49

	
	
	
	


Appendix 13  Purpose Built Covered Manure Stores

Basis for the cost

1. The following costs are for purpose built covered manure stores.  In many cases existing buildings may be available for this purpose.  Cheaper alternative methods of covering manure heaps may be possible, such as using plastic sheeting, where filling and emptying would be more expensive.

2. The capital cost will vary according to specification including build quality and run off storage.  Storage height is also an important criteria as the unit cost falls as height increases.  Building height is also an important factor if bulk transporters are required to tip inside the building.

3. Conveyors are required to fill the store from adjacent buildings.

4. The costs shown below are based on the erection of a building 48m by 36m and 4.2m to the eaves.  This building has a storage capacity of  about 8600m3.  Reference Arnold Elson, ADAS, 2000.

5. A concrete floor and liquid run-off collection and storage facilities have been included in the costs.  This space can be used more than once during the year.  Assuming it can be used 1.5 times a year the annual capacity is 12900m3.

6. The life of the building and the machinery are assumed to be 20 years and 10 years respectively.

7. The annual cost per animal place is given in the second table.

Calculation of the additional costs of the facility 

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	
	
	
	

	Capital Cost
	
	
	

	Building
	
	94000
	

	Equipment
	
	10000
	

	
	
	
	

	Annual Costs
	
	
	

	Annual charge on the building
	m3
	
	0.68

	Annual charge on the equipment
	m3
	
	0.11

	Building repair costs at 1%
	m3
	
	0.07

	Equipment repair costs at 5%
	m3
	
	0.04

	
	
	
	

	Total
	m3
	
	0.90

	
	
	
	


Appendix 13 Continued

The annual cost per animal place has been calculated as follows has been calculated as follows:

Calculation of annual cost per animal place

	
	Unit
	Number
	Cost £ per place per year1

	
	
	
	

	
	
	
	

	Cattle
	
	
	

	Dairy cows
	m3/year2
	11.0
	9.90

	Other cattle 1 to 2 years old
	m3/year2
	7.0
	6.30

	
	
	
	

	Pigs
	
	
	

	Sows
	m3/year
	3.6
	3.24

	Grower and finisher pigs
	m3/year
	2.5
	2.25

	
	
	
	

	Poultry
	
	
	

	Laying hens
	m3/year
	0.040
	0.04

	Broilers
	m3/year
	0.023
	0.02

	
	
	
	


Note 1:  
Based on £0.90 per m3.

Note 2:
Based on manure output during the housing period, diluted with bedding.
Appendix 14  Manure Heaps Covered with a Plastic Sheet

Basis for the cost

1. Outdoor heaps of manure may be covered with a plastic sheet to reduce ammonia volatilisation.  The sheet is expected to have a life of no more than two years.  A suitable sheet currently costs £0.25 per m2 and depends on the thickness and quality of the material.

2. The assumption in the costings below is that a 100 m2 heap stored to a depth of 2 m will have a surface area of  approximately 180 m2.

3. The annual cost of the sheet is therefore £0.25 per m2 (180 m2 ÷ 100 m2 ÷ 2 years or £0.23 per m3.

4. The technique requires that the heap is covered at the end of each day during the heap building and subsequent spreading stages.  This will be carried out by manual labour.   The following costing is based on the assumption be covered and re-covered 4 times, taking 1 man hour each time at a cost of £8.10 per man hour.

5. The plastic sheet will also need weighing down to prevent wind lift.  It is assumed that this will be achieved by utilising used tyres, obtained at no cost.

Calculation of the additional costs of the sheeting 

	
	Unit
	Capital Cost £
	Total Cost £ per year

	
	
	
	

	
	
	
	

	Annual Costs
	
	
	

	Annual cost of the sheet
	tonne
	
	0.23

	Annual cost of labour
	tonne
	
	0.32

	
	
	
	

	Total
	tonne
	
	0.55

	
	
	
	


Appendix 14 Continued

The annual cost per animal place has been calculated as follows has been calculated as follows:

Calculation of annual cost per animal place

	
	Unit
	Number
	Cost £ per place per year1

	
	
	
	

	
	
	
	

	Cattle
	
	
	

	Dairy cows
	m3/year2
	11.0
	5.50

	Other cattle 1 to 2 years old
	m3/year2
	7.0
	3.85

	
	
	
	

	Pigs
	
	
	

	Sows
	m3/year
	3.6
	1.98

	Grower and finisher pigs
	m3/year
	2.5
	1.38

	
	
	
	

	Poultry
	
	
	

	Laying hens
	m3/year
	0.040
	0.02

	Broilers
	m3/year
	0.023
	0.01

	
	
	
	


Note 1:  
Based on £0.55 per m3.

Note 2:
Based on manure output during the housing period, diluted with bedding.

Appendix 15  Slurry Application by Trailing Hose Machines

Basis for the costs

1. Slurry tankers are fitted with trailing hose equipment to minimise droplet formation.  Tankers suitable for accommodating this equipment are typically more expensive than those designed only for splash plate operation.

2. The costs are additional to those for application by a tanker with a splash plate.

3. The capital cost of a 12m trailing hose applicator is approximately £8,000, and the cost for a suitable tanker is £3,000 more than for a ‘conventional’ tanker.  Reference: Tramspread, telephone 01449 766133.
4. Maximum application rate: spring 20 m3/ha, other times 12 m3/ha.  Reference: Brian Pain, IGER.  Application rate controlled by forward speed.  10% increase in spreading cycle times (fill, travel to field, spreading in field and return to store) resulting from increased travelling associated with reduced application rates.  Work rates of about 15.3 m3 per hour may be achieved compared to  17 m3  (2 ½ loads per hour of 7 m3) per hour at normal application rates.  Costs based on tractor operating costs of £13.50 per hour and driver at £8.10 per hour.

5. Throughput of slurry assumed to be 2000m3 per year.

6. Life of attachment assumed to be 7 years.

Calculation of annual cost
	
	Unit
	Capital Cost 
	Total Cost £ per year

	
	
	£
	

	
	
	
	

	Capital Cost
	
	
	

	Capital cost of trailing hose and tanker modifications
	11000
	

	
	
	
	

	Annual Cost 
	
	
	

	Annual charge
	m3
	
	1.02

	Repairs at 5%
	m3
	
	0.28

	Additional cost of tractor and driver1 
	m3
	
	0.14

	
	
	
	

	Annual Cost
	m3
	
	1.44

	
	
	
	


Note 1:
See table below.

Appendix 15 Continued

Note 1: 
The of additional tractor and driver costs has been calculated as follows:

Calculation of the additional cost of tractor and driver

	
	Cost
	Work Rate
	Cost

	
	£/hour
	m3/hr
	£/m3

	
	
	
	

	Normal application rates
	21.60
	17.0
	1.27

	Reduced application rates
	21.60
	15.3
	1.41

	
	
	
	

	Additional cost
	
	
	0.14

	
	
	
	


Appendix 16  Slurry Application by Trailing Shoe Machines

Basis for the costs

1. Slurry tankers are fitted with trailing shoe equipment to minimise droplet formation.  Tankers suitable for accommodating this equipment are typically more expensive than those designed only for slash plate operation.

2. The costs are additional to those for application by a tanker with a splash plate.

3. The capital cost of a 6m trailing shoe applicator is approximately £9,600, and the cost for a suitable tanker is £3,000 more than that for a ‘conventional’ tanker.  Reference Tramspread, telephone 01449 766133.
4. Maximum application rate: Spring 20 m3/ha, other times 12 m3/ha.  Reference: Brian Pain, IGER.  Application rate controlled by forward speed.  10% increase in spreading cycle times (fill, travel to field, spreading in field and return to store) resulting from increased travelling associated with reduced application rates.  Work rates of about 15.3 m3 per hour may be achieved compared to  17 m3  (2 ½ loads per hour of 7 m3) per hour at normal application rates.  Costs based on tractor operating costs of £13.50 per hour and driver at £8.10 per hour.

5. Throughput of slurry assumed to be 2000m3 per year.

6. Life of attachment assumed to be 7 years.

Additional Costs Incurred
	
	Unit
	Capital Cost 
	Total Cost £ per year

	
	
	£
	

	
	
	
	

	Capital Cost
	
	
	

	Capital cost of trailing shoe and tanker modifications
	12600
	

	
	
	
	

	Annual Cost 
	
	
	

	Annual charge
	m3
	
	1.18

	Repairs at 5%
	m3
	
	0.32

	Additional cost of tractor and driver1 
	m3
	
	0.14

	
	
	
	

	Annual Cost
	m3
	
	1.64

	
	
	
	


Note 1:
See appendix 15.

Appendix 17  Slurry Injection

Basis for the costs

1. Slurries will be injected where conditions permit.

2. The costs are additional to those for application by a tanker with a splash plate.

3. The extra costs are based on the purchase of an injector attachment for fitting to either a tanker or a tractor as part of an umbilical system. The cost of such equipment varies from £8,700 for a 2.8m injector to £14,700 for a 6m disc injector.  Reference Tramspread , telephone 01449 766133.  The costs below are based on a 4m disc injector, purchased at cost of £11,000 and used as part of an umbilical system. 

4. A second tractor of about 110 kw is needed to operate the pump used to supply the injection system with slurry.

5. Work rates of about 14 m3 may be achieved compared to 17 m3  (2 ½ loads per hour of 7 m3) per hour using a tanker and splash plate system.  This is based on a 6 minute discharge for a splash plate operation being extended to 12 minutes when injecting.

6. These machines are capable of both deep (>100 mm) and shallow (<100 mm) injection.

7. Maximum application rate: 40 m3/ha.  Reference: Brian Pain, IGER.
8. Life of the equipment assumed to be 7 years. 

Calculation of the additional costs incurred

	
	Unit
	Capital cost
	Total Cost 

	
	
	£
	£

	
	
	
	

	Capital Cost
	
	
	

	Cost 
	
	11000
	

	
	
	
	

	Annual Cost 
	
	
	

	Annual charge
	m3
	
	1.02

	Repairs at 5%
	m3
	
	0.28

	Additional cost of tractor1
	m3
	
	0.96

	Additional cost of labour2
	m3
	
	0.58

	
	
	
	

	Annual Cost
	m3
	
	2.84

	
	
	
	


Notes 1 & 2:
See table below.

Appendix 17 Continued

Notes 1 and 2:  The of additional tractor and driver costs has been calculated as follows:

Calculation of additional tractor and labour costs incurred

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Tractor
	
	
	

	
	
	
	

	Injection application tractor cost
	£/hour
	13.50
	

	Work rate
	m3/hour
	14
	

	
	
	
	

	Additional cost of tractor
	m3
	
	0.96

	
	
	
	

	Labour
	
	
	

	Injection application labour cost
	£/hour
	8.10
	

	Work rate
	m3/hour
	14
	

	
	
	
	

	Additional cost of labour
	£/m3
	
	0.58

	
	
	
	


Appendix 18  The Injection of Slurries by Contractor

Basis for the costs

1. A contractor may be employed to inject slurries instead of the purchase of a machine by individual farmers.

2. The costs are additional to those for application by a tanker with a splash plate.

3. The costs below have been derived from data provided by contractors offering this service.  Contractors normally charge the equivalent of an hourly rate for this type of work, sometimes also charging for the delivery of men and machines to the site.  Using typical work rates and charges the cost per m3 of slurry applied is £2.00.

4. Farmers employing a contractor to carry out this work would save part of the cost of the application of slurries using their own machinery and labour.  Assuming marginal cost savings of £6.00 per hour for the machinery and £4.00 for labour and work rates of 17 m3 per hour, this is equivalent to £0.59 per m3.

Calculation of the additional costs incurred

	
	Unit
	Additional Cost £
	Cost Saved £

	
	
	
	

	Injection 
	
	
	

	Contractor charge
	m3
	2.00
	

	Average farmer cost saving
	m3
	
	0.59

	
	
	
	

	Additional cost
	m3
	1.41
	

	
	
	
	

	
	
	
	


Appendix 19  Incorporation of Slurries by Ploughing

Basis for the costs

1. Contractors will need to be used to incorporate liquids in many situations as employed labour and machinery will be fully utilised on other tasks.

2. Task undertaken within either 4 hours or 24 hours of application.  

3. The method of incorporation will, normally, be ploughing.

4. The costs are additional to those incurred by the farmer ploughing the land at a later time. 

5. There will be a marginal cost saving, as this operation will not need to be carried out by farm staff at a later time.

6. Liquids spread up to the equivalent of 250 kg total N per hectare per year specified in the ‘Code of Good Agricultural Practice’.

7. Nitrogen content of manures reference: 
Fertiliser Recommendations, RB209, MAFF.
Calculation of the additional costs incurred

	
	Unit
	Additional Cost £
	Cost Saved £

	
	
	
	

	Ploughing Cost 
	
	
	

	Contractor
	ha
	45
	

	
	
	
	

	Average Farmer Cost Saving
	
	
	

	Fuel
	ha
	
	6

	Repairs
	ha
	
	3

	
	
	
	

	Net costs
	ha
	36
	

	
	
	
	


Appendix 19 Continued

Incorporation of Cattle Slurry

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Cattle slurry (6% dry matter)
	kg N/ m3
	3
	

	
	m3/ha
	83
	

	
	
	
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per cubic metre
	m3
	
	0.43

	
	
	
	


Incorporation of Pig Slurry

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Pig slurry (6% dry matter)
	kg N/ m3
	5
	

	
	m3/ha
	50
	

	
	
	
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per cubic metre
	m3
	
	0.72

	
	
	
	


Appendix 20  Incorporation of Manures

Basis for the costs

1. Contractors will need to be used to incorporate solids in many situations as employed labour and machinery will be fully utilised on other tasks.

2. Task undertaken within either 4 hours or 24 hours of application.

3. The method of incorporation will, normally, be by ploughing.

4. There will be a marginal cost saving, as this operation will not need to be carried out by farm staff at a later time.

5. The costs are additional to those incurred by the farmer ploughing the land at a later time.

6. Solids spread up to the equivalent of 250 kg  total N per hectare per year specified in the ‘Code of Good Agricultural Practice’.

7. Nitrogen content of manures reference: 
Fertiliser Recommendations, RB209, MAFF.
Calculation of the additional costs incurred

	
	Unit
	Additional Cost £
	Cost Saved £

	
	
	
	

	Ploughing Cost 
	
	
	

	Contractor
	ha
	45
	

	
	
	
	

	Average Farmer Cost Saving
	
	
	

	Fuel
	ha
	
	6

	Repairs
	ha
	
	3

	
	
	
	

	Net costs
	ha
	36
	

	
	
	
	


Appendix 20 Continued 

Incorporation of Cattle Manure

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Cattle
	kg N/t
	6
	

	
	t/ha
	41.5
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per tonne
	tonne
	
	0.87

	
	
	
	


Incorporation of Pig Manures

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Pig manure
	kg N/t
	7
	

	
	t/ha
	36
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per tonne
	tonne
	
	1.00

	
	
	
	


Appendix 20 Continued

Incorporation of Poultry Manures (Layers)

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Layer manure
	kg N/t
	16
	

	
	t/ha
	15.5
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per tonne
	tonne
	
	2.32

	
	
	
	


Incorporation of Poultry Manures (Broilers)

	
	Unit
	Number
	Cost £

	
	
	
	

	
	
	
	

	Application Rate
	
	
	

	Broiler manure
	kg N/t
	30
	

	
	t/ha
	8.3
	

	Cost 
	
	
	

	Total
	ha
	
	36

	Per tonne
	tonne
	
	4.34
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