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4. Sediment Hydrocarbons
Hydrocarbon concentrations at each Central Azeri sample station were determined from 2 replicate sediment samples. Replicate values are given in Table 4.1 and Table 4.2 gives the range and average concentration recorded on previous surveys. It should be noted that the average values for LAO in Table 4.2 are only for those stations at which it was detected, and that these stations are not exactly the same between years; consequently, direct comparisons should not be made. Caution should also be used in interpreting the lower values of THC, UCM and % UCM; in particular, the %UCM values are of limited reliability when the values of THC and UCM are low. GC chromatograms are presented in appendix 4 and full PAH data is given in appendix 5.
Table 4.1 Replicate Hydrocarbon Concentrations Central Azeri Survey 2010

	Station
	Replicate No
	THC µg.g-1
	LAO µg.g-1
	UCM µg.g-1
	% UCM
	Total 2-6 ring PAH  ng.g-1
	NPD ng.g-1
	% NPD

	CA 1001 
	1
	31.9
	 
	23.7
	74%
	58.4
	43.1
	135.4

	
	2
	25.1
	 
	18.4
	73%
	75.7
	44.6
	169.8

	CA 1002
	1
	24.2
	 
	18.1
	75%
	76.5
	45.3
	168.9

	
	2
	11.4
	 
	8.4
	74%
	44.0
	45.0
	97.8

	CA 1003
	1
	9.2
	 
	6.7
	73%
	45.4
	47.2
	96.2

	
	2
	23.6
	 
	17.5
	74%
	67.0
	46.7
	143.6

	CA 1004
	1
	12.5
	 
	9.3
	74%
	48.9
	45.3
	108.0

	
	2
	15.5
	 
	11.4
	74%
	58.5
	46.1
	126.8

	CA 1005
	1
	2.4
	 
	1.3
	55%
	9.0
	44.8
	20.1

	
	2
	20.1
	 
	14.6
	73%
	62.5
	49.0
	127.5

	CA 1006
	1
	41.5
	11.3
	29.9
	72%
	81.3
	47.0
	173.0

	
	2
	15.0
	2.2
	10.9
	72%
	52.5
	45.3
	115.9

	CA 1008 
	1
	8.5
	 
	6.3
	75%
	44.4
	45.9
	96.7

	
	2
	12.2
	0.89
	9.1
	74%
	28.1
	37.5
	75.0

	CA 1009
	1
	76.2
	33.1
	57.1
	75%
	72.9
	38.8
	188.0

	
	2
	26.1
	4.0
	20.3
	78%
	52.5
	45.9
	114.5

	CA 1010
	1
	52.3
	 
	40.7
	78%
	150.8
	42.9
	351.7

	
	2
	39.0
	 
	30.8
	79%
	112.0
	42.1
	266.0

	CA 1011
	1
	23.8
	 
	18.3
	77%
	101.9
	48.1
	211.7

	
	2
	8.9
	 
	6.4
	72%
	28.8
	40.9
	70.4

	CA 1012 
	1
	18.6
	 
	13.9
	75%
	65.2
	49.8
	131.0

	
	2
	13.6
	 
	10.5
	77%
	51.3
	47.9
	107.2

	CA 1013
	1
	36.0
	 
	27.5
	77%
	76.1
	42.4
	179.3

	
	2
	38.3
	 
	29.4
	77%
	101.1
	38.0
	266.3

	CA 1014
	1
	12.5
	 
	9.1
	73%
	39.6
	46.3
	85.5

	
	2
	13.3
	1.4
	9.6
	72%
	33.7
	45.5
	74.1

	CA 1015
	1
	45.9
	2.3
	35.2
	77%
	122.7
	48.0
	255.4

	
	2
	36.8
	4.5
	26.9
	73%
	61.8
	45.3
	136.4

	CA 1016
	1
	3.4
	7.7
	2.3
	66%
	7.4
	39.2
	18.9

	
	2
	32
	 
	25
	77%
	81.9
	46.1
	177.5


Table 4.1 Replicate Hydrocarbon Concentrations Central Azeri Survey 2010

	Station
	Replicate No
	THC µg.g-1
	LAO µg.g-1
	UCM µg.g-1
	% UCM
	Total 2-6 ring PAH  ng.g-1
	NPD ng.g-1
	% NPD

	CA 1017
	1
	16.6
	 
	13.0
	78%
	76.4
	47.5
	161.0

	
	2
	5.4
	 
	3.6
	67%
	20.3
	48.9
	41.5

	CA 1018
	1
	4.5
	 
	3.2
	71%
	13.8
	45.8
	30.1

	
	2
	25.0
	 
	18.4
	74%
	71.0
	36.8
	192.8

	CA 1019
	1
	9.4
	0.48
	6.8
	72%
	44.6
	46.8
	95.4

	
	2
	12.3
	 
	9.7
	79%
	41.6
	43.6
	95.5

	CA 1020
	1
	16.9
	 
	13.1
	77%
	60.5
	44.9
	134.8

	
	2
	95.6
	 
	76.3
	80%
	289.3
	28.5
	1016.6

	CA 1021
	1
	13.8
	 
	10.9
	79%
	49.7
	46.6
	106.6

	
	2
	10.8
	 
	8.2
	76%
	29.9
	44.7
	66.9

	 CA 1022 
	1
	44.9
	 
	34.1
	76%
	163.4
	44.3
	369.2

	
	2
	37.0
	 
	28.7
	77%
	143.0
	46.1
	310.4

	Minimum
	 
	2.4
	0.5
	1.3
	55%
	7.4
	28.5
	18.9

	Maximum
	 
	95.6
	33.1
	76.3
	80%
	289.3
	49.8
	1016.6

	Median
	 
	17.8
	3.2
	13.5
	75%
	59.5
	45.3
	129.3

	Average
	 
	24.3
	6.8
	18.4
	74%
	69.4
	44.4
	164.5

	Standard deviation
	 
	19.1
	9.8
	14.9
	4%
	49.9
	4.0
	157.6

	CV
	 
	78%
	145%
	81%
	6%
	72%
	9%
	96%


Table 4.2 Range of Hydrocarbon Concentrations Central Azeri Surveys 2010, 2008, 2006, 2004, 2001 & 1998
	 
	LAO (ug/g)
	
	 
	THC Less LAO (ug/g)

	 
	Min
	Mean
	Max
	Freq
	
	 
	Min
	Mean
	Max
	%CV

	2010
	0.5
	6.8
	33.1
	7
	
	2010
	2.4
	24.3
	95.6
	78

	2008
	1.7
	8.0
	16.0
	5
	
	2008
	<2.5
	16.1
	42.4
	54

	2006
	1.0
	11.0
	53.0
	13
	
	2006
	4.4
	33.8
	72.0
	51

	2004
	2.0
	27.0
	97.0
	4
	
	2004
	5.2
	29.6
	66.0
	57

	2001
	NP
	NP
	NP
	NP
	
	2001
	32.0
	42.0
	54.0
	17

	1998
	NP
	NP
	NP
	NP
	
	1998
	20.0
	42.0
	50.0
	NR

	
	
	
	
	
	
	
	
	
	
	

	 
	% UCM of THC Less LAO
	
	 
	Total 2-6 ring PAH

	 
	Min
	Mean
	Max
	%CV
	
	 
	Min
	Mean
	Max
	%CV

	2010
	55
	74
	80
	6
	
	2010
	18
	164
	1016
	96

	2008
	63
	75
	94
	9
	
	2008
	30
	196
	721
	64

	2006
	55
	73
	81
	10
	
	2006
	20
	294
	1899
	98

	2004
	24
	68
	76
	15
	
	2004
	31
	163
	385
	53

	2001
	63
	79
	88
	7
	
	2001
	239
	342
	571
	26

	1998
	NR
	NR
	NR
	NR
	
	1998
	184
	281
	343
	NR


Table 4.2 (Cont) Range of Hydrocarbon Concentrations Central Azeri Surveys 2010, 2008, 2006, 2004, 2001 & 1998

	
	
	
	
	
	
	
	
	
	
	

	 
	Total EPA 16 PAH   (ng/g)
	
	 
	% NPD

	 
	Min
	Mean
	Max
	%CV
	
	 
	Min
	Mean
	Max
	%CV

	2010
	1.3
	23
	81
	70
	
	2010
	28
	44
	49
	9

	2008
	3
	44
	324
	126
	
	2008
	23
	44
	59
	14

	2006
	7
	76
	1,153
	229
	
	2006
	20
	49
	71
	17

	2004
	8
	28
	115
	65
	
	2004
	46
	57
	69
	8

	2001
	30
	48
	75
	25
	
	2001
	51
	55
	60
	4

	1998
	NR
	NR
	NR
	NR
	
	1998
	NR
	NR
	NR
	NR

	
	
	
	
	
	
	
	
	
	
	

	 
	Phenol  (µg/g)
	
	
	
	
	
	

	 
	Min
	Mean
	Max
	%CV
	
	
	
	
	
	

	2010
	<0.03
	NA
	1.36
	NA
	
	
	
	
	
	

	2008
	<0.03
	0.36
	1.26
	89
	
	
	
	
	
	

	2006
	<0.03
	0.49
	1.46
	79
	
	
	
	
	
	

	2004
	<0.03
	1.28
	2.40
	47
	
	
	
	
	
	

	2001
	NA
	NA
	NA
	NA
	
	
	
	
	
	

	1998
	NA
	NA
	NA
	NA
	
	
	
	
	
	


Considering the low or very low hydrocarbon concentrations agreement between replicate values at each station was generally good.  
4.1. LAO linear Alpha Olefins

Linear alpha olefins (LAO) were present at quantifiable concentrations at stations 6, 8, 9, 14, 15, 16 and 19 . LAO drilling fluid is predominately comprised of the group of alkenes C14, C16 and C18. The presence of LAO at CA was the result of a small spill of drilling mud in 2002 and was not due to operational discharge.  
Concentrations ranged from 0.5 to 33 μg.g-1, with an average, calculated for the seven stations at which LAO was detected, of 6.8 μg.g-1.
The spatial distribution pattern of LAO presence is given in figure 4.1. The footprint extends approximately 300-500m in all directions around the platform.
Table 4.2 gives the range and mean LAO concentrations where detected and the frequency of occurrence in the present and previous surveys. The range and mean concentration had declined consistently between 2004 and 2008; whilst the minimum and mean values in 2010 were very similar to those in 2008, the maximum concentration observed was higher (33 ug.l-1 compared to 16 ug.l-1).  However, this higher concentration was in a single replicate at station 9, and since the second replicate at this station contained much lower concentrations, it is considered that the apparent increase is simply a reflection of patchiness and normal sampling variability.  Table 4.3 summarises and compares the LAO concentrations at those stations where LAO was detected in 2008 and 2010 (note that the positions of stations 6 and 14 were changed between 2008 and 2010).
Table 4.3  Comparison of LAO concentrations, 2008-2010

	Station
	Replicate No
	2008
	2010

	CA 1006
	1
	16.0
	11.3

	
	2
	10.0
	2.2

	CA 1008 
	1
	
	 

	
	2
	10.8
	0.89

	CA 1009
	1
	9.9
	33.1

	
	2
	8.2
	4.0

	CA 1014
	1
	
	

	
	2
	
	1.4

	CA 1015
	1
	6.5
	2.3

	
	2
	1.7
	4.5

	CA 1016
	1
	
	7.7

	
	2
	
	 

	CA 1017
	1
	
	 

	
	2
	1.9
	 

	CA 1019
	1
	
	0.48

	
	2
	
	 


The degradation of LAO can be assessed by comparison of the ratio of C18:C14 isomers. As C14 is a shorter chain isomer this will have degraded to a greater extent than the longer C18 and will result in a greater C18 to C14 ratio. Samples from stations 6, 9 and 15 had a C18:C14 ratio of ~4:1 in 2006, whilst in 2008 the ratio was 1:1. As no additional LAO had been spilled or discharged and the LAO concentration had reduced, it is likely that by 2008 the LAO had degraded to the point at which the ratio of C18:C14 isomers could not be quantified with confidence.  Consequently, it is not possible to make any inferences about LAO degradation from the 2010 data.
4.2. Total Hydrocarbons

The concentration of THC less LAO ranged from 2.4 μg.g-1 at station 5R1 to a maximum of 96.6 μg.g-1 at station 20R2. The median and mean concentrations were 17.8 and 24.3 μg.g-1 respectively, values which are slightly higher than in 2008 but which are consistent with the results from surveys prior to 2008.
Weathered hydrocarbons are often characterised by a ‘hump’ in the GC chromatogram (Appendix 4), representing a complex mixture of unresolved components (UCM). UCM represented a relatively constant proportion of THC (excluding LAO) and was indicative of weathered material being present throughout the survey area, ranging from 55-88% with a median and mean of 75 and 74% respectively.   The lower values of %UCM were associated with the lowest absolute THC concentrations, and in part at least reflect the technical difficulty of quantification at low concentrations (ie, the ratio of two uncertain numbers will also be uncertain).
The spatial distribution of average THC (less LAO) concentrations is given in figure 4.1 below. Whilst the overall concentrations were low, there was a tendency towards higher concentration in the west and southwest of the survey area  and also to the immediate north and south of the platform.
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Figure 4.1 THC and LAO Distribution Plots
4.3. Polynuclear Aromatic Hydrocarbons 

As with THC, the PAH concentrations were low or very low. Replicate concentrations of 2-6 ring PAH ranged from 18 ng.g-1 at station 16R1 to 1016 ng.g-1 at station 20R2, with the next highest concentration of 369 ng.g_1 being recorded at station 22R1. Median and mean concentrations were 164 and 129 ng.g-1 respectively; a CV of 96% indicated relatively high variation between samples.
NPD as a proportion of total 2-6 ring PAH was generally low and ranged from 28% to 49%, with a median and mean proportion of 44%. The proportions were generally typical of weathered material, indicating the absence of any recent input of fresh petroleum-derived hydrocarbons. A CV of 9% indicated that there was very little variation across the survey area.
The range and mean 2-6 ring PAH concentration has fluctuated between surveys with the highest maximum concentration being recorded in 2006. The results from 2010 are, with the exception of one replicate at station 20, within the range recorded prior to commencement of operations at this location. 
The spatial distribution of 2-6 ring PAH concentrations is illustrated in figure 4.2.  This indicates that higher concentrations were present in the west and southwest periphery of the survey area.
Examination of the replicate data indicates 2-6 ring PAH represents a relatively constant proportion of THC, with an average of 0.7% (approximately half the value estimated in 2008).
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Figure 4.2  2-6 Ring PAH Distribution 2010
4.4. Phenols

Phenol concentrations were below the detection limit of 0.03 μg.g-1 in all samples with the exception of 2R1, 11R2, 14R2, 20R2, 21R2 and both replicates at station 22.  Phenols were quantified at too few stations to permit the calculation of statistical parameters or the preparation of a distribution plot.
Phenol content was highest in 2004 when analysis for this parameter commenced.  
4.5. Relationship between Hydrocarbon Parameters

The relationship between measured parameters was tested by a correlation analysis of the replicate data, the results are presented in table 4.4. 
Table 4.4
Correlation between Replicate Hydrocarbon Concentrations, Central Azeri Survey, 2010
	 
	THC concentration (ug/g)
	UCM concentration (ug/g)
	% unresolved
	NPD
	% NPD
	Total 2-6 ring PAH

	THC concentration (ug/g)
	1.00
	
	
	
	
	

	UCM concentration (ug/g)
	1.00
	1.00
	
	
	
	

	% unresolved
	0.45
	0.47
	1.00
	
	
	

	NPD
	0.85
	0.87
	0.53
	1.00
	
	

	% NPD
	-0.53
	-0.54
	-0.12
	-0.43
	1.00
	

	Total 2-6 ring PAH
	0.84
	0.85
	0.45
	0.96
	-0.58
	1.00


The correlations do not provide any indication of, or any insight into, unusual or unexpected relationships between parameters.  Strong correlations between THC, UCM, NPD and 2-6 ring PAHs indicate a uniform composition across the survey area, suggesting that the hydrocarbon content of the sediments is highly weathered and with no evidence of recent contamination.
4.6. Comparison to Previous Central Azeri Survey Data
The average hydrocarbon data between 2004 and 2010 are summarised in table 4.4. These data do not indicate any marked overall trends. 
Average THC concentrations were highest in 1998 and 2001 with 42 μg.g-1, and have fluctuated between 16 μg.g-1 and 33 μg.g-1 between 2004 and 2010, with no clear overall trend. 
LAO was detected at 7 stations in 2010, compared to 5 stations in 2008. Average and maximum values were modestly higher in 2010, but this reflects the influence of a single large value.  With this one exception, there is no firm indication of any real change between 2008 and 2010; this might indicate that the more readily degradable (shorter chain length) isomers have substantially disappeared, leaving the more persistent, longer chain, components.  However, as noted above, (section 4.1), it is not possible, in either the 2008 or 2010 data, to reliably quantify the relative concentrations of the different LAO isomers.
Phenol concentrations fluctuated between years. In 2010, phenol was not detected at the majority of stations.  Whilst this means that direct numerical or statistical comparisons cannot be carried out, it suggests a general reduction in levels between 2008 and 2010.

NPD as a % of PAH, and UCM as a proportion of THC (less LAO), has decreased slowly across surveys, and appears to have stabilized at about 44% between 2008 and 2010. This suggests that no petroleum based hydrocarbons were deposited at any of the sample stations between 2008 and 2010.

Average 2-6 ring PAH concentration was highest in 2001 at 342 ng.g-1. The average fluctuated between years with average concentrations of 163, 294, 196 and 164 ng.g-1 in 2004, 2006, 2008 and 2010 respectively. The maximum concentration was highest in 2006 at 1899 ng.g-1. 
4.7. Hydrocarbon Summary
Agreement between replicate values at each station was generally good with the greatest variation being recorded in PAH concentrations at station 20.

LAO was detected at 13 stations in 2006, 5 stations in 2008, and 7 stations in 2010.  Although the maximum value in 2010 was twice the 2008 maximum, there was little evidence of change at the majority of stations, and the overall area within which LAO was observed remains very similar to that observed in previous surveys.
In general the hydrocarbon concentrations were low or very low with the range and mean concentrations for all parameters similar to those recorded in 2008.
 UCM and NPD content were respectively high and low and were indicative of weathered material being present throughout the survey area.
Although the distribution of average concentrations was relatively patchy there was a tendency for lower concentrations to be present at station on the eastern half of the survey area, and higher concentrations at stations to the west and southwest of the platform. 

There was no pattern to suggest that the very few stations where higher concentrations have been recorded  in comparison to 2008 have been influenced by platform activities.

Overall, there has been little or no systematic change in the concentration of hydrocarbon compounds since 2008.  The most distinctive aspect of the data is the continued presence of an area around the platform associated with low concentrations of linear alpha olefins.

Table 4.5
Average Hydrocarbon Concentrations, Central Azeri Survey; 2006, 2008 and 2010
	Sample ID
	LAO (µg.g-1)
	THC Less LAO (µg.g-1)
	% UCM THC Less LAO
	Total 2-6 ring PAH (ng.g-1)

	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	1
	ND
	ND
	ND
	
	21
	41
	29
	28.5
	73
	77
	77
	0.7
	133
	284
	262
	152.6

	2
	ND
	ND
	ND
	
	26
	26
	12
	17.8
	72
	77
	73
	0.7
	106
	189
	154
	133.4

	3
	bql
	4
	ND
	
	49
	22
	19
	16.4
	73
	72
	75
	0.7
	243
	202
	210
	119.9

	4
	bql
	3
	ND
	
	24
	29
	23
	14.0
	74
	74
	74
	0.7
	88
	223
	161
	117.4

	5
	ND
	2
	ND
	
	9.4
	12
	10
	11.2
	67
	61
	71
	0.6
	83
	105
	96
	73.8

	6
	25
	44.5
	13.0
	6.7
	54
	61.5
	35.5
	28.2
	54
	64.3
	88.7
	0.7
	230
	467.0
	419.7
	144.5

	8
	ND
	0.5
	5
	0.9
	25
	13.1
	8
	10.3
	73
	74.1
	85
	0.7
	141
	127.0
	102
	85.9

	9
	5.6
	17
	9.1
	18.5
	32
	54
	15.8
	51.2
	66
	70
	89.3
	0.8
	195
	1206
	161.8
	151.3

	10
	ND
	0
	ND
	
	61
	40
	10
	45.7
	75
	78
	75
	0.8
	335
	335
	111
	308.9

	11
	bql
	7
	ND
	
	8.1
	37
	11
	16.3
	58
	60
	73
	0.7
	47
	221
	145
	141.1

	12
	ND
	ND
	ND
	
	22
	43
	10
	16.1
	73
	78
	68
	0.8
	138
	291
	108
	119.1

	13
	ND
	ND
	ND
	
	30
	26
	13
	37.1
	75
	74
	70
	0.8
	156
	211
	216
	222.8

	14
	ND
	ND
	ND
	1.4
	18
	23.5
	18
	12.9
	68
	71.5
	69
	0.7
	106
	323.5
	427
	79.8

	15
	1
	12
	4.1
	3.4
	13
	40
	8.6
	41.3
	62
	68
	78.2
	0.7
	89
	204
	110.2
	195.9

	16
	49
	2
	ND
	7.7
	43
	22
	15
	17.9
	49
	77
	73
	0.7
	192
	155
	170
	98.2

	17
	ND
	1
	1
	
	34
	41
	21
	11.0
	74
	77
	76
	0.7
	204
	340
	262
	101.3

	18
	ND
	2
	ND
	
	52
	35
	11
	14.8
	74
	75
	70
	0.7
	280
	243
	213
	111.5

	19
	bql
	1
	ND
	0.5
	24
	19
	20
	10.8
	65
	74
	75
	0.8
	112
	81
	200
	95.5

	20
	ND
	ND
	ND
	
	34
	50
	20
	56.3
	75
	79
	75
	0.8
	268
	540
	289
	575.7

	21
	ND
	ND
	ND
	
	8.5
	10
	9
	12.3
	59
	70
	71
	0.8
	117
	102
	107
	86.8

	Min
	1
	0
	0
	0.5
	8.1
	10.2
	8.2
	10.3
	49
	60
	68
	0.6
	47
	81
	96
	73.8

	Max
	49
	45
	13
	18.5
	61.0
	61.5
	35.5
	56.3
	75
	79
	89
	0.8
	335
	1206
	427
	575.7

	Med
	
	
	
	
	25.5
	32.0
	13.9
	16.4
	73
	74
	74
	0.7
	140
	222
	166
	119.5

	Mean
	
	
	
	
	29.4
	32.1
	15.9
	23.5
	68
	73
	75
	0.7
	163
	292
	196
	155.7

	St Dev
	
	
	
	
	15.6
	14.2
	7.3
	14.77
	8
	6
	6
	0.03
	77
	245
	97
	113.53

	%CV
	
	
	
	
	53.1
	44.2
	45.8
	63
	11.5
	7.6
	8.0
	4
	47.3
	83.8
	49.3
	73


Table 4.4 Cont
Average Hydrocarbon Concentrations, Central Azeri Survey; 2006, 2008 and 2010
	Sample ID
	% NPD
	Phenol  (μg.g-1)

	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	1
	57
	47
	38
	43.9
	2.20
	0.51
	0.51
	Insufficient data

	2
	51
	48
	44
	45.1
	1.50
	0.35
	0.40
	

	3
	55
	58
	45
	46.9
	1.60
	0.59
	0.03
	

	4
	55
	48
	43
	45.7
	1.50
	0.30
	0.18
	

	5
	60
	50
	50
	46.9
	1.00
	0.03
	0.58
	

	6
	57
	61.5
	48.9
	46.1
	1.60
	0.82
	1.02
	

	8
	52
	47.0
	38
	41.7
	0.50
	0.03
	0.32
	

	9
	57
	40
	44.2
	42.3
	1.50
	0.94
	0.52
	

	10
	55
	49
	43
	42.5
	0.60
	0.55
	0.03
	

	11
	63
	51
	44
	44.5
	1.50
	0.60
	0.43
	

	12
	57
	48
	45
	48.8
	1.10
	0.64
	0.65
	

	13
	57
	48
	45
	40.2
	1.70
	0.50
	0.31
	

	14
	58
	37.5
	27
	45.9
	2.40
	0.17
	0.39
	

	15
	58
	51
	49.9
	46.7
	2.20
	0.81
	0.03
	

	16
	61
	48
	45
	42.6
	0.70
	0.03
	0.13
	

	17
	57
	48
	45
	48.2
	1.40
	0.57
	0.84
	

	18
	53
	50
	51
	41.3
	1.00
	0.58
	0.32
	

	19
	56
	53
	45
	45.2
	0.80
	0.05
	0.03
	

	20
	54
	47
	44
	36.7
	1.20
	0.89
	0.61
	

	21
	68
	48
	46
	45.7
	1.10
	0.20
	0.03
	

	Min
	
	38
	27
	36.7
	0.50
	0.03
	0.03
	

	Max
	
	62
	51
	48.8
	2.40
	0.94
	1.02
	

	Med
	
	48
	45
	45.1
	1.45
	0.53
	0.35
	

	Mean
	
	49
	44
	44.3
	1.36
	0.46
	0.37
	

	St Dev
	
	5
	5
	2.96
	0.53
	0.30
	0.29
	

	%CV
	
	10.4
	11.8
	7%
	38.9
	65.3
	77.8
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