AM0102 Modelling and measurement of ammonia emissions from ammonia mitigation pilot farms
Appendix 1: Tables of results from ammonia emission measurements of the dairy and pig study farms.

Table A1. Ammonia emissions from the cattle housing, Farm A, together with temperature and wind speed data for each measurement visit

	Measurement date
	No. cattle in house
	Ammonia emission
	
	Arrival
	
	Departure

	
	
	Total from house

(kg NH3)
	Mean emission factor

(g NH3 lu-1 d-1)
	
	Temperature

(ºC)
	Wind speed (m s‑1)
	Wind direction
	
	Temperature
(ºC)
	Wind speed (m s‑1)
	Wind direction

	First measurement campaign
	
	
	
	
	
	
	
	
	

	Aug 2002
	ND†
	9.5
	ND
	
	ND
	ND
	ND
	
	ND
	ND
	ND

	Oct 2002
	132
	11.5
	73
	
	ND
	2.0
	E
	
	ND
	ND
	ND

	Nov 2002
	173
	8.8
	43
	
	11.5
	3.0
	S
	
	10.5
	2.0
	E

	Dec 2002
	168
	4.9
	24
	
	12.4
	1.0
	W
	
	8.1
	0.5
	Variable

	Jan 2003
	174
	5.2
	25
	
	12.4
	0.0
	Variable
	
	9.9
	1.1
	SW

	Feb 2003
	168
	4.3
	21
	
	6.0
	1.6
	NE
	
	2.2
	1.4
	NW

	Mar 2003
	170
	10.7
	53
	
	14.4
	0.7
	Variable
	
	6.0
	10.0
	SW

	Second measurement campaign
	
	
	
	
	
	
	
	
	

	Sep 2003
	159
	13.4
	70
	
	17.7
	0.5
	Variable
	
	14.3
	2.2
	E

	Oct 2003
	143
	4.2
	24
	
	10.9
	0.5
	Variable
	
	8.0
	1.0
	S

	Nov 2003
	144
	5.4
	31
	
	13.3
	2.3
	SE
	
	10.8
	0.0
	Variable

	Dec 2003
	154
	4.2
	23
	
	2.3
	0.7
	SW
	
	8.3
	0.4
	Variable

	Jan 2004
	159
	8.2
	43
	
	8.4
	0.7
	SW
	
	9.3
	2.0
	W

	Mar 2004
	167
	3.8
	19
	
	9.7
	0.7
	SW
	
	9.0
	0.6
	NW

	Apr 2004
	177
	5.4
	25
	
	10.4
	3.0
	S
	
	13.1
	2.2
	SE


†ND, not determined

Table A2. Ammonia emissions from the slurry lagoon, Farm A

	Measurement date
	Ammonia flux

(g NH3 m-2 d-1)
	Temperature

(ºC)
	Wind speed

(m s-1)
	Notes

	May 2002
	1.95
	11.4
	1.7
	

	Jun 2002
	4.46
	19.3
	4.0
	Full, crusted

	Oct 2002
	1.45
	ND†
	ND
	Half full

	Jan 2003
	4.46
	8.6
	5.1
	Full, crusted

	May 2003
	10.54
	15.4
	2.7
	Fairly empty, no crust

	Jun 2003
	11.90
	18.6
	3.6
	Half full, fresh manure added

	Oct 2003
	0.65
	14.8
	4.7
	Full, crust


†ND, not determined
Table A3. Ammonia emissions from the hard standing areas, Farm A

	Measurement date
	Ammonia emission rate (g m-2 d-1)
	Temperature†
	Wind speed†

	
	Walkway
	Feeding yard
	Scraped/loafing area
	(ºC)
	(m s-1)

	Jan 2002
	1.20
	0.07
	ND
	10.7
	7.4

	Mar 2002
	3.21
	0.61
	ND
	7.4
	1.7

	Jul 2002
	ND
	0.57
	1.28
	15.4
	1.0

	Sep 2002
	0.11
	12.43
	2.57
	15.7
	0.7

	Nov 2002
	2.38
	11.26
	ND
	10.5
	5.6

	Jan 2003
	5.54
	1.99
	ND
	6.3
	4.6

	Feb 2003
	5.80
	3.52
	2.73
	3.8
	3.5

	Aug 2003
	0.38
	2.81
	1.24
	19.1
	1.5

	Jan 2004
	0.02
	0.04
	0.00
	ND
	ND


† Mean midnight to midnight values

ND, not determined

Table A4. Ammonia emissions from slurry and FYM applications to land, Farm A

	Date
	Manure
	Manure characteristics
	Application rate
	Duration of measurement
	Weather
	
	Ammonia emission

	
	
	Dry matter

(%)
	pH
	TN

(%)
	TAN

(%)
	(m3 ha-1)
	(d)
	Temperature

(ºC)
	Wind speed

(m s-1)
	Rainfall

(mm)
	
	kg N ha-1
	As % TAN applied

	Jan
	Slurry
	ND
	ND
	ND
	ND
	66
	6.9
	4.4
	3.8
	4.8
	
	40.6
	34†

	May
	Slurry
	6.5
	7.3
	0.33
	0.15
	56
	7.0
	16.1
	2.8
	1.7
	
	21.7
	26

	Sep
	Slurry
	5.6
	7.7
	0.26
	0.21
	78
	7.8
	15.0
	1.8
	5.5
	
	8.7
	5

	Sep
	FYM
	23.7
	8.3
	0.84
	0.24
	c. 60‡ t ha-1
	8.1
	16.4
	1.9
	0.2
	
	69.9
	50


TN, total nitrogen; TAN, total ammoniacal nitrogen; ND, not determined

†Assuming slurry TAN content was a mean of those measured for May and Sep applications
‡Very approximate application rate based on estimates of load size and area covered

Table A5. Ammonia emission rates (g NH3 lu-1 d-1) from pig housing, Farm B

	
	Building

	
	A
	B
	C
	D
	E
	F/G
	H/I
	J
	K
	L

	Ventilation
	Natural
	Natural
	Natural
	Mechanical
	Mechanical
	Mechanical
	Mechanical
	Natural
	Natural
	Mechanical

	Pig class
	Dry sows on straw
	Farrowing sows on slats
	Dry sows on straw
	Fatteners >20kg on straw
	Fatteners <20kg on slats

	First measurement campaign
	
	
	
	
	
	

	Oct 2002
	217
	82
	174
	*
	*
	*
	*
	53
	*
	9

	Nov 2002
	104
	46
	211
	30
	36
	32
	42
	12
	40
	18

	Nov 2002
	51
	*
	48
	29
	12
	18
	*
	*
	16
	14

	Dec 2002
	42
	13
	19
	47
	6
	11
	10
	*
	5
	10

	Jan 2003
	*
	*
	123
	50
	15
	28
	16
	*
	14
	32

	Feb 2003
	*
	*
	19
	55
	*
	19
	*
	41
	12
	29

	Feb 2003
	17
	20
	62
	61
	82
	14
	12
	17
	11
	12

	Mar 2003
	40
	6
	37
	58
	*
	24
	15
	24
	13
	30

	MEAN†
	77a
	27b
	87a
	56ab
	38bc
	29bc
	25bc
	21c
	24bc
	19c

	Second measurement campaign
	
	
	
	
	
	
	

	May 2004
	9
	
	
	160
	51
	73
	
	16
	17
	

	Jun 2004
	17
	
	
	194
	68
	64
	
	28
	*
	

	Jul 2004
	49
	
	
	194
	62
	57
	
	17
	16
	

	Aug 2004
	69
	
	
	221
	57
	21
	
	29
	63
	

	Sep 2004
	8
	
	
	195
	29
	31
	
	17
	15
	

	Oct 2004
	*
	
	
	87
	51
	84
	
	15
	47
	

	MEAN†
	28bc
	
	
	175a
	53b
	55b
	
	20c
	33bc
	


* missing values
†Mean from analysis of variance output, accounting for missing values. Values with different superscripts differ significantly (P<0.001).

Table A6. Ammonia emissions from the slurry lagoon and FYM storage, Farm B

	Measurement date
	Ammonia flux

(g NH3 m-2 d-1)
	Temperature

(ºC)
	Wind speed

(m s-1)

	Slurry lagoon
	
	
	

	May 2002
	0.1
	15.8
	5.5

	Oct 2002
	0.1
	12.5
	3.5

	Dec 2002
	0.1
	1.4
	3.7

	Apr 2003
	0.8
	17.6
	2.5

	Apr 2003
	-1.2
	7.8
	2.5

	FYM storage
	
	
	

	Apr 2002
	82
	9.3
	5.2

	May 2002
	30
	15.8
	5.5

	Aug 2002
	106
	8.1
	2.5

	Oct 2002
	8
	12.5
	3.5

	Feb 2003
	-22
	6.6
	1.6

	Apr 2003
	2
	7.8
	2.5


Table A7. Ammonia emissions (g NH3 m-2 d-1) from hard standing areas fouled by manure, Farm B

	Measurement date
	Area 1
	
	
	
	Area 2
	
	
	
	Temperature

ºC

	
	Dry
	Scraped
	Effluent
	Mean
	Dry
	Scraped
	Effluent
	Mean
	

	Apr 2002
	0.9
	3.5
	25.1
	9.9
	3.5
	26.2
	29.4
	19.8
	14.7

	May 2002
	0.2
	8.9
	10.9
	6.7
	23.7
	46.2
	10.5
	28.1
	21.4

	Jul 2002
	0.0
	0.0
	5.2
	1.7
	32.9
	29.4
	30.8
	42.5
	30.8

	Jul 2002
	28.0
	52.5
	9.0
	29.7
	8.7
	84.5
	34.7
	42.5
	23.7

	Aug 2002
	0.0
	21.9
	17.8
	13.4
	-0.3
	25.9
	80.1
	35.3
	24.9

	Aug 2002
	4.4
	32.6
	21.0
	19.2
	18.1
	7.0
	53.3
	25.9
	24.5

	Oct 2002
	0.0
	2.3
	0.9
	1.5
	-0.3
	1.2
	7.3
	2.6
	8.8

	Feb 2003
	10.8
	28.6
	13.1
	18.1
	77.8
	9.0
	42.0
	42.8
	11.4

	Feb 2003
	7.0
	9.0
	36.1
	17.2
	-0.6
	0.0
	18.7
	6.1
	8.8

	Apr 2003
	2.9
	17.5
	31.2
	16.0
	2.6
	37.0
	85.4
	41.7
	20.8

	Apr2003
	1.7
	0.0
	9.9
	5.5
	0.6
	24.8
	94.4
	39.9
	12.9

	
	
	
	
	
	
	
	
	
	

	MEAN
	5.1
	16.1
	16.4
	12.6
	12.3
	26.8
	44.1
	27.8
	

	s.e.
	2.5
	5.0
	3.3
	2.6
	7.0
	7.3
	9.2
	4.3
	


Table A8. Ammonia emissions from slurry and FYM applications to land, Farm B

	Date
	Manure
	Manure characteristics
	Application rate†
	Duration of measurement
	Weather
	
	Ammonia emission

	
	
	Dry matter

(%)
	pH
	TN

(%)
	TAN

(%)
	(m3 ha-1)
	(d)
	Temperature

(ºC)
	Wind speed

(m s-1)
	Rainfall

(mm)
	
	kg N ha-1
	As % TAN applied

	Apr 
	Slurry
	0.9
	7.7
	0.14
	0.12
	40
	8.1
	8.8
	3.4
	14.0
	
	8.6
	18

	Aug
	Slurry
	1.5
	7.3
	0.26
	0.15
	60
	1.0
	17.7
	2.4
	0.0
	
	13.6
	15

	Aug
	Slurry
	1.7
	7.9
	0.37
	0.28
	40
	5.8
	13.7
	2.0
	6.0
	
	40.4
	36

	Sep
	FYM
	32.9
	8.6
	0.98
	0.18
	60
	6.9
	15.4
	1.2
	1.1
	
	59.5
	56


TN, total nitrogen; TAN, total ammoniacal nitrogen; 

 † Approximate, based on estimates of load size and area cover
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