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7. Water column physical and chemical parameters

Water samples were taken at stations 8, 10, 12, 20 and 10W1. Two samples were taken at each station, one from surface waters (0-3m) and the second from below the thermocline, at a depth of 50m, with the exception of station 10 where the sampling depth was 100m.
Water sampling was conducted using a 12-litre Niskin water sampler. Samples were stored in appropriate containers and conditions for the range of analyses. Some analyses were carried out in situ, while more detailed chemical analyses were carried out at AmC’s laboratory following methods described in Appendix 2.
The 2010 Central Azeri water analysis data will be compared to the results from 2008 Central Azeri Survey.
7.1. Analytical Results

7.1.1. In situ Measurements

The results of in situ chemical and physical analyses are summarised in table 7.1 Data from the 2008 survey are presented in Table 7.2.
Table 7.1
in situ Analyses of Water Samples, Central Azeri Survey 2010

	Station Number
	Depth
	DO mg/l
	Temp oC
	Salinity PSU
	pH
	Cond mS/cm
	Turb NTU

	CA 1008
	Surface
	6.95
	26.7
	10.9
	8.39
	18.44
	0.23

	
	B (50 m)
	7.72
	13.6
	11.2
	8.33
	19
	0.15

	CA 1010
	Surface
	6.97
	26.4
	11.0
	8.40
	18.59
	0.23

	
	100 m
	6.16
	10.8
	10.8
	8.13
	18.84
	0.13

	CA 1012
	Surface
	6.98
	26.1
	11
	8.39
	18.61
	0.29

	
	100 m
	5.97
	10.4
	11
	8.12
	18.94
	0.02

	CA 1020
	Surface
	7.04
	26.1
	11
	8.39
	18.65
	0.3

	
	B (50 m)
	7.81
	12.7
	11
	8.33
	18.78
	0.27

	CA 10W1
	Surface
	6.85
	26.5
	10.9
	8.4
	18.49
	0.85

	
	B (50 m)
	7.74
	12.7
	10.7
	8.32
	18.58
	0.17


Table 7.2
in situ Analyses of Water Samples, Central Azeri Survey 2008
	Station Number 
	Depth
	DO mg/l
	DO%
	Salinity PSU
	pH
	Cond mS/cm
	Turb NTU

	8
	Surface
	7.06
	82.8
	11.2
	8.43
	18.88
	0.96

	
	60
	8.11
	86
	11.1
	8.25
	18.77
	0.83

	20
	Surface
	7.81
	91.9
	11.2
	8.37
	18.88
	0.64

	
	60
	10.5
	108.8
	11.1
	8.24
	18.79
	4.05

	W1
	Surface
	8.11
	97.7
	11.2
	8.41
	18.84
	0.79

	
	60
	8.94
	95.7
	11
	8.28
	18.79
	0.81

	10
	Surface
	8.24
	97.1
	11.1
	8.45
	18.77
	1.38

	
	100
	8.38
	97.6
	11.1
	8.12
	18.83
	1.97

	12
	Surface
	8.2
	97.2
	11.1
	8.42
	18.79
	1.57

	
	100
	13.54
	135
	11.1
	8.14
	18.9
	1.37


Dissolved oxygen concentrations were measured on deck, and, as in 2008, this has generated results which are biased by the exposure of the sample to ambient atmospheric conditions.  pH, salinity and conductivity varied little between samples, and were similar to values observed in 2008.
Turbidity in the 2010 samples was generally (with the exception of the 10W1 surface sample) very low, and much lower than in 2008.

7.1.2. Laboratory Analytical Results

BOD, COD & Total Suspended Solids
These parameters were below their respective detection limits (0.5, 4, and 2 mg.l-1) in all samples. TSS values were slightly higher (just above the detection limit) in surface samples in 2008.  BOD and COD in 2008 were also below detection limits.
Nutrients (N, P and Si compounds)
Table 7.3 summarises the results for 2010.  Table 7.4 presents the 2008 results for comparison.
Nitrite and ammonium concentrations were below the detection limit in all samples.  Nitrate concentrations were below the detection limit in all surface samples, and slightly above the detection limit in most samples from deeper water. Total nitrogen concentrations ranged between 212 and 535 μg.l-1 in surface samples, and between 133 and 445 μg.l-1 in sub-thermocline samples.  Surface sample concentrations were higher than sub-thermocline concentrations at all stations.
Phosphate concentrations were below the detection limit in all samples with the exception of to 100m depth sample from station 10,  where the concentration of 2.2 μg.l-1 was slightly above the detection limit. Total phosphorus concentrations ranged from 4.7 to 18 μg.l-1, and were 1.5-2 times higher in surface samples than in sub-thermocline samples at all stations.
Silicate concentrations at both depths were in the range of 44 to 71 μg.l-1 in all samples with the exception of the station 10 100m sample and the station 12 100m sample, where the concentrations were 398 and 510 μg.l-1 respectively.
Table 7.3  Nutrient analysis results Central Azeri Survey 2010
(μg.l-1)
	Station Number 
	Nitrites NO2–N
	Nitrates NO2+3 –N #
	Ammonium NH4-N
	Total N#
	Phosphates, PO4 -P
	Total P
	Silicates, SiO2-Si

	CA 1008 Surface
	<0,2
	<10
	<10
	212
	<1,6
	9.0
	51

	CA 1008  50m
	<0,2
	16
	<10
	137
	<1,6
	5.7
	61

	CA 1010 Surf
	<0,2
	<10
	<10
	319
	<1,6
	11
	44

	CA 1010 100m
	<0,2
	16
	10
	133
	2.2
	5.1
	398

	CA 1012 Surface
	<0,2
	<10
	<10
	528
	<1,6
	18
	70

	CA 1012 100 m
	<0,2
	<10
	<10
	334
	<1,6
	13
	510

	CA 1020 Surface
	<0,2
	<10
	<10
	535
	<1,6
	12
	64

	CA 1020 50m
	<0,2
	25
	<10
	445
	<1,6
	5.9
	71

	CA 10W1 Surface
	<0,2
	<10
	<10
	343
	<1,6
	10
	56

	CA 10W1 50m
	<0,2
	17
	<10
	243
	<1,6
	4.7
	58


Table 7.4  Nutrient analysis results Central Azeri Survey 2008 (μg.l-1)
	Station Number 
	Depth
	Nitrites NO2–N
	Nitrates NO2+3 –N #
	Ammonium NH4-N
	Total N#
	Phosphates, PO4 -P
	Total P
	Silicates, SiO2-Si

	8
	Surface
	<0,2
	<10
	<10
	590
	2.6
	23
	36

	
	60
	<0,2
	<10
	<10
	520
	<1.6
	16
	61

	20
	Surface
	<0,2
	<10
	<10
	470
	2.1
	20
	37

	
	60
	<0,2
	<10
	<10
	420
	<1.6
	19
	50

	W1
	Surface
	0.5
	18.0
	28
	590
	4.7
	19
	54

	
	60
	<0,2
	<10
	<10
	520
	<1.6
	16
	65

	10
	Surface
	<0.2
	<10
	<10
	541
	1.6
	19
	35

	
	100
	<0.2
	<10
	<10
	515
	<1.6
	17
	380

	12
	Surface
	<0,2
	<10
	<10
	530
	1.9
	20
	38

	
	100
	<0,2
	<10
	<10
	440
	<1.6
	17
	367


Organic Compounds

The 2010 Central Azeri results for all parameters were below the detection limits of 20 μg.l-1 (THC) and 0.010 μg.l-1 (USEPA 16 PAH). All samples were analysed for individual phenol compounds in 2008. Concentrations of each phenol compound were below the detectable limit in all samples.
This was also the case in the 2008 Central Azeri survey.
Metals

The results of the metal analysis are summarised in table 7.5. The comparable data from the 2008 Central Azeri Survey are presented in Table 7.6.
Four of the ten samples (highlighted in Table 7.5) had very high concentrations of iron, cobalt, nickel and zinc.  Concentrations of cadmium, copper and lead were not notably elevated in these samples, and concentrations of these three metals were below the MAC in all samples.

Iron-cobalt-nickel alloys are widely used in marine engineering, and the concurrence of high concentrations of all three in some samples might indicate the presence of microscopic wear particles from a ship or other equipment associated with platform operations.  Zinc is widely used in corrosion protection of metals, which might account for its association with iron, cobalt and nickel.  It is highly probable that these elevated concentrations were associated with particulate material, which perhaps temporarily adhered to the inner surface of the sampling container.  It is difficult to conceive of distinct ‘patches’ of sea within which such concentrations of dissolved metals could be achieved and maintained.  It is also possible that the contamination originated on the survey vessel itself, perhaps in the form of fine dust particles which were intermittently released in the vicinity of the work area.
In the uncontaminated samples, concentrations of all metals were below the applicable MAC (indicated in Table 7.6), although copper  and zinc concentrations were moderately higher than in 2008, and lead concentrations were substantially higher.

Table 7.5
Metals in Water, Central Azeri Survey 2010 (μg.l-1)
	Station 
	Concentration expressed as μg.l-1

	
	Iron 
	Cadmium 
	Cobalt
	Copper
	Nickel
	Lead
	Zinc

	CA 1008 Surface
	2.6
	<0,02
	0.04
	1.16
	0.97
	2.18
	4.3

	CA 1008  50m
	33
	<0,02
	0.56
	0.89
	6.03
	0.11
	1090

	CA 1010 Surface
	<2,0
	<0,02
	<0,02
	0.68
	0.87
	0.31
	1.9

	CA 1010 100m
	2.2
	<0,02
	<0,02
	0.74
	0.85
	0.13
	2.6

	CA 1012 Surface
	51
	<0,02
	0.83
	1.03
	11.2
	0.93
	1690

	CA 1012 100 m
	40
	<0,02
	0.63
	1.02
	9.46
	0.41
	1350

	CA 1020 Surface
	39
	<0,02
	0.67
	1.1
	9.08
	<0,1
	1380

	CA 1020 50m
	5.4
	<0,02
	0.02
	0.92
	0.9
	0.14
	1.97

	CA 10W1 Surface
	2.3
	<0,02
	0.03
	0.82
	0.87
	1.75
	3.2

	CA 10W1 50m
	2.0
	<0,02
	0.04
	1.09
	0.84
	0.15
	1.5


Table 7.6
Metals in Water, Central Azeri Survey 2008 (μg.l-1)
	Station Number 
	Depth
	Iron
	Cadmium
	Cobalt
	Copper
	Nickel
	Lead
	Zinc

	8
	Surface
	<10
	0.013
	0.024
	0.746
	1.047
	0.146
	0.55

	
	60
	<10
	0.011
	0.016
	0.627
	0.881
	0.026
	0.31

	20
	Surface
	<10
	0.011
	0.023
	0.707
	0.875
	0.478
	1.47

	
	60
	<10
	0.011
	0.019
	0.667
	0.885
	0.058
	1.22

	W1
	Surface
	<10
	0.012
	0.021
	0.691
	0.934
	0.033
	0.39

	
	60
	<10
	0.010
	0.017
	0.640
	0.890
	0.067
	0.38

	10
	Surface
	<10
	0.011
	0.023
	0.728
	0.926
	0.036
	0.38

	
	100
	<10
	0.013
	0.013
	0.631
	0.954
	0.026
	0.60

	12
	Surface
	<10
	0.011
	0.024
	0.736
	0.945
	0.282
	1.35

	
	100
	<10
	0.014
	0.013
	0.622
	0.958
	0.021
	0.60

	 MAC Fisheries Waters
	NA
	5
	10
	10
	10
	100
	10
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