Seawater Quality Sampling Results

Seawater Quality Sampling Results

Water sampling was commenced in January 2017 and ongoing at the sampling location as shown in Figure 1.

- Sampling Location 1 is located approximately 250m away from the shoreline. The water depth is approximately
11-12m. All samples were collected at the middle of the water depth except for testing on chlorophyll-a in which
samples at the mid depth and at 1 metre below water surface were collected.

The results of the water sampling are summarised in Table 2. Results of the upcoming sampling events will be
updated in due course.

Figure 1 Sampling Location
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Table 1 - Location of Seawater Quality Sampling

SAMPLING LOCATION NORTHING EASTING

1 814115.82 847020.68




Table 2 - Results of Seawater Quality Sampling

u Test* Laboratory Test*
Chlorophyll-a Biochemical
Middle Dissolved | - Dissolved | Electrical | 1o Dissolved |o1.) organic | chiorophyta | (ug/l) | setieabi | uv Absorption| e | TG ’ Total Total | oo | g o Total o s uiphateas| ) ' ) | Ammonia ; "
Date Tidal Mode Time Water Depth Temperature Oxygén Oxygenv Silt Denley oH Conductlvity Dlsso!ved Su§pended Organic Carbon Turbidity (ug/l) (1 meter Solids @254nm Oxygen Demand - Oil & Grease| Nitrate - N Nitrogen - N | Phosphorus (D|55°|V§d) (cFu/ Coliforms | Alkalinity 5042, Sodium Chloride Boron Bromide Calcium e () (NH™-N) Fluoride Silica
Depth °c Saturation [ Concentration [Index-5min Solid Solid (mg/L) Carbon (NTU) . Demand (mg/L) (mg/L) (ugP0O, - (CFu/ as CaCO; (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
(m) % (mg/l) (uS/em) (me/L) (me/L) (mg/L) (Mid-depth) | below water (mL/L) (Abs/cm) (me/L) 5 days (mg/L) (ugP/L) B 100ml) 100mi) (me/l) (mg/L) (ug/L)
surface) (mg/L)
18/01/17 High 14:26-14:56 131 66 19.1 953 7.43 1645 813 30,500 34,000 <4.0 <15 <15 11 04 03 <0.1 0.2 <250 <20 6 0.05 03 10 <20 1 40
18/01/17 Low 18:25-18:55 11.0 55 19.0 919 7.19 16.65 7.93 34,000 34,500 2.7 <15 <15 12 03 04 <01 02 <250 <20 <50 0.05 03 10 <20 0 49 120 3,000 9,500 19,500 51 59.0 <0.01 400 1,250 0.94 390 25 038 038
25/01/17 High 09:00-09:36 131 66 189 103.8 811 16.93 831 31,500 35,500 4.0 <15 <15 16 14 2.0
25/01/17 Low 12:13-12:43 126 63 18.9 100.4 7.86 16.99 7.98 31,500 34,500 23 <15 <15 14 25 25
01/02/17 High 12:58-13:28 126 63 17.8 95.8 8.02 15.70 813 37,500 34,500 <20 <15 <15 24 03 03 <01 <01 <125 <20 <50 0.18 04 20 32 10 10
01/02/17 Low 17:48-18:10 12.0 6.0 17.8 96.0 7.67 16.60 7.93 38,000 33,500 <20 <15 <15 32 04 04 <01 <01 <125 <20 <5.0 0.18 04 20 2 10 10 120 2,850 9,650 18,000 44 614 <0.01 455 1,200 0.04 370 <10 10 132
08/02/17 High 19:14-19:44 128 6.4 17.5 102.5 817 15.00 8.05 31,500 37,000 <4.0 <15 <15 4.0 04 05
08/02/17 Low 11:48-12:18 120 6.0 17.6 97.4 7.82 17.35 8.27 31,500 30,500 26 <15 <15 4.0 05 05
15/02/17 High 12:24-12:54 130 65 17.1 107.1 8.68 17.80 8.29 32,000 38,000 <4.0 <15 <15 14 0.8 0.7 <01 <01 <50 <20 8 0.16 03 15 29 0 0
15/02/17 Low 17:21-17:51 124 6.2 169 100.7 822 17.85 7.97 33,500 38,000 2.0 <15 <15 13 0.8 0.9 <01 <01 <50 <20 <50 0.16 03 15 <20 0 0 110 2,700 10,000 18,500 45 67.7 <0.01 435 1,300 <0.04 400 <10 038 117
22/02/17 High 08:15-08:45 132 66 17.6 100.3 8.05 16.45 8.29 33,500 34,500 7.3 <15 <15 10 18 13
22/02/17 Low 11:44-12:14 124 6.2 17.5 973 7.81 17.30 8.07 35,000 34,000 <20 <15 <15 08 2.0 14
01/03/17 High 11:28-11:58 134 67 17.7 101.8 820 17.30 8.30 30,500 36,000 32 <15 <15 09 14 14 <01 <01 <50 <20 <50 0.09 03 20 <20 2 8
01/03/17 Low 16:40-17:10 128 6.4 17.7 98.6 7.95 17.20 8.08 31,000 35,500 23 <15 <15 09 2.0 21 <01 <01 <50 <20 6 0.09 04 15 <20 0 5 110 2,550 9,850 18,000 45 62.6 <0.01 400 1,300 <0.04 360 <10 09 073
08/03/17 Low 10:22-10:52 128 6.4 18.0 1035 8.18 16.75 8.26 39,000 34,000 5.5 <15 <15 08 11 1.0
08/03/17 High 18:07-18:37 136 6.8 180 104.7 828 17.25 8.12 38,000 32,000 6.5 <15 <15 10 1.0 11
15/03/17 High 10:56-11:26 136 6.8 180 107.6 853 16.90 8.15 33,000 37,000 2.7 <15 <15 13 04 05 <01 <01 <50 <20 5 0.09 03 25 <20 3 4
15/03/17 Low 16:30-17:00 128 6.4 18.0 1043 8.35 16.70 8.10 33,500 33,500 45 <15 <15 15 0.6 05 <01 <01 <50 <20 6 0.08 03 15 <20 3 3 130 2,600 9,700 18,000 45 64.2 <0.01 390 1,300 <0.04 395 20 038 076
24/03/17 High 08:10-08:35 135 6.8 189 103.0 8.01 16.95 8.19 39,500 40,500 11 <15 <15 08 1.0 10
24/03/17 Low 11:43-12:04 132 66 18.8 100.8 7.84 16.75 8.18 39,500 38,000 15 <15 <15 07 1.0 0.7
29/03/17 High 10:13-10:43 139 7.0 189 110.2 8.56 17.05 8.16 39,000 35,500 <10 <15 <15 11 0.8 0.8 <01 <01 <50 <20 <50 0.05 <01 10 <20 0 3
29/03/17 Low 15:49-16:19 132 66 18.9 1063 8.26 17.30 8.08 38,500 37,000 14 <15 <15 10 0.7 10 <01 <01 <50 <20 <50 0.04 <01 10 <20 0 7 130 2,650 9,600 17,000 42 62.5 <0.01 410 1,350 <0.04 395 <10 038 058
05/04/17 Low 08:19-08:49 125 63 201 107.9 8.21 17.10 8.16 38,000 37,500 <10 <15 <15 21 1.0 14
05/04/17 High 16:40-17:10 129 65 202 110.9 8.42 17.50 8.23 38,000 36,000 <10 <15 <15 13 14 17
12/04/17 High 09:46-10:16 141 7.1 220 110.8 8.10 17.30 8.21 38,000 35,500 <10 <15 <15 14 6.0 5.4 <01 <01 <50 <20 <50 0.06 02 20 <20 3 3
12/04/17 Low 15:43-16:13 135 68 219 115.2 8.42 17.35 8.28 39,000 36,000 <10 <15 <15 11 6.1 7.2 <01 <01 <50 <20 <50 007 02 20 <20 3 12 120 2,600 11,000 17,500 42 66.0 <0.01 455 1,400 0.09 405 <10 10 028
21/04/17 Low 10:03-10:33 13.0 65 237 124.0 8.82 17.35 824 41,000 38,000 2.1 <15 <15 07 12.0 115
21/04/17 High 16:12-16:42 133 67 235 128.2 9.13 17.55 8.29 39,000 38,000 19 <15 <15 09 4.6 44
26/04/17 Low 15:09-16:39 115 58 23.0 113.2 8.16 17.75 8.28 38,000 36,500 <10 <15 <15 12 21 19 <01 <01 <50 2.9 <50 0.08 04 20 <20 1 21 130 2,700 10,000 18,000 46 62.9 <0.01 420 1,300 <0.04 400 25 05 0.42
26/04/17 High 09:02-09:32 136 6.8 229 104.5 7.54 17.30 8.30 38,000 36,000 <10 <15 <15 15 24 16 <01 <01 <50 28 <50 0.08 04 20 <20 2 21
04/05/17 Low 08:19-08:49 138 6.9 25 1174 8.24 17.40 831 47,750 37,500 11 <15 <15 11 95 95
04/05/17 High 16:14-16:44 145 73 245 130.2 9.13 17.25 824 48,000 38,000 12 <15 <15 10 7.8 9.1
10/05/17 High 08:43-09:13 132 66 254 126.4 8.74 16.80 8.15 48,950 38,500 <10 <15 <15 06 48 4.6 <01 <01 <50 <20 <50 0.10 05 15 <20 0 0
10/05/17 Low 14:59-15:29 124 6.2 254 1224 8.47 16.65 7.98 49,050 39,000 <10 <15 <15 08 5.8 5.6 <01 <01 <50 <20 <50 0.11 05 10 <20 1 1 105 2,800 9,450 18,000 44 724 <0.01 435 1,300 <0.04 385 10 09 013
17/05/17 High 11:41-12:11 135 6.8 258 120.3 826 17.65 8.18 48,600 39,000 <10 <15 <15 05 22 24
17/05/17 Low 19:53-20:23 13.0 6.5 256 117.9 8.14 17.25 8.14 48,700 39,000 <10 <15 <15 0.7 2.4 18
22/05/17 High 06:50-07:20 14.7 7.4 25.4 98.2 6.79 17.70 8.16 49,200 39,000 <10 <15 <15 <05 13 19 <01 <01 <50 <20 <50 0.07 02 10 <20 0 0
22/05/17 Low 12:07-12:37 132 66 255 937 6.49 17.30 817 49,400 39,000 <10 <15 <15 05 15 18 <01 <01 <50 <20 <50 0.08 02 10 <20 0 0 110 2,450 9,350 18,000 49 68.6 <0.01 405 1,300 <0.04 400 25 1.0 025
31/05/17 High 13:24-13:54 132 66 265 140.4 9.52 17.50 8.04 49,400 39,000 <10 <15 <15 08 1.0 10
31/05/17 Low 20:09-20:39 12.8 6.4 263 136.6 9.34 17.20 8.12 49,250 38,500 <10 <15 <15 0.9 1.0 0.9
07/06/17 High 07:42-08:12 131 66 287 101.8 7.09 17.30 8.07 47,300 31,000 <10 <15 <15 11 131 135 <01 <01 <50 4.2 <50 0.06 04 10 <20 2 2
07/06/17 Low 14:15-14:45 128 6.4 286 99.9 6.96 17.05 8.14 47,250 32,000 12 <15 <15 13 11.2 11.4 <01 <01 <50 4.2 <50 0.06 03 10 <20 0 0 110 2,400 9,450 17,000 44 62.0 <0.01 405 1,200 0.13 410 <10 038 003
14/06/17 High 10:51-11:21 14.7 7.4 27.5 84.3 5.73 17.25 811 43,500 32,000 <10 <15 <15 33 12 13
14/06/17 Low 18:35-19:05 14.1 7.1 27.6 80.5 5.50 17.50 8.08 43,300 32,500 <10 <15 <15 36 11 12
21/06/17 Low 13:05-13:35 128 6.4 258 95.5 6.73 17.65 7.87 41,250 39,000 22 <15 <15 23 13 14 <01 <01 <50 <20 6 029 06 <10 25 500 800 125 2,200 7,750 15,000 29 519 <0.01 350 1,050 0.14 335 <10 038 0.42
21/06/17 High 19:39-20:09 132 66 257 99.3 6.98 17.70 7.82 41,400 38,000 2.6 <15 <15 2.1 14 19 <01 <01 <50 <20 <50 027 06 <10 26 500 520
28/06/17 High 12:23-12:53 137 6.9 2438 926 6.51 17.60 8.04 47,350 32,000 19 <15 <15 10 3.9 52
28/06/17 Low 18:58-19:28 133 6.7 24.7 91.1 6.40 17.50 7.96 47,300 32,500 <10 <15 <15 15 3.7 5.1
05/07/17 High 19:59-20:29 138 6.9 273 98.8 6.76 17.80 7.94 44,250 37,500 17 <15 <15 39 15.9 16.8 <01 <01 <50 23 <50 022 05 30 21 6 9
05/07/17 Low 13:32-14:02 132 66 27.5 9.8 6.62 17.65 8.11 39,350 38,500 16 <15 <15 2.6 8.6 6.0 <01 <01 <50 <20 <50 035 05 20 <20 0 0 100 2,100 5,150 14,000 4.0 496 <0.01 340 835 0.16 285 10 038 0.42
12/07/17 High 10:22-10:52 14.1 7.1 27.4 134.8 9.12 17.50 8.05 44,150 33,000 15 <15 <15 16 174 138
12/07/17 Low 17:30-18:00 137 6.9 27.4 124.9 8.44 17.30 8.12 44,150 34,000 18 <15 <15 18 14.4 15.1
19/07/17 High 18:13-18:43 136 6.8 289 100.8 6.83 17.65 7.52 36,750 34,500 18 <15 <15 15 16 18 <01 <01 <50 <20 7 0.15 02 20 <20 8 26
19/07/17 Low 11:34-12:04 128 6.4 201 98.9 6.72 17.70 7.34 36,450 34,000 14 <15 <15 14 2.0 13 <01 <01 <50 <20 7 0.15 02 20 <20 6 29 100 1,850 4,500 13,000 32 54.4 <0.01 315 835 0.08 275 20 038 072
26/07/17 High 11:02-11:32 128 6.4 299 104.7 6.81 17.45 8.05 42,700 33,500 10 <15 <15 09 26 22
26/07/17 Low 17:28-17:58 119 6.0 29.9 99.7 6.50 17.65 8.13 42,500 32,500 15 <15 <15 1.0 2.9 2.7
02/08/17 Low 12:50-13:20 122 6.1 280 87.8 5.83 16.35 8.13 42,750 31,500 19 <15 <15 22 252 284 <01 <01 <50 <20 <50 032 07 40 2 79 155 110 2,250 5,400 15,500 36 564 <0.01 360 1,000 <0.04 330 <10 09 153
02/08/17 High 18:56-19:26 12.8 6.4 27.7 90.6 6.17 15.95 8.00 42,600 30,500 2.4 <15 <15 2.4 18.4 210 <0.1 <0.1 <50 25 <5.0 0.27 0.7 40 <20 90 110
11/08/17 High 11:06-11:36 12.8 6.4 26.5 87.6 5.94 17.55 7.99 48,200 33,000 29 <15 <15 13 33 37
11/08/17 Low 17:29-17:59 12.1 6.1 263 83.8 5.73 17.60 8.02 48,050 30,000 35 <15 <15 11 4.1 4.0
16/08/17 Low 10:02-10:32 128 64 268 188.2 12.69 17.25 7.97 47,350 35,000 38 73 73 2.0 123 12.1 <01 <01 <50 25 <50 <0.01 04 20 <20 1 6 110 2,450 9,050 17,000 36 66.7 <0.01 440 1,200 0.06 370 20 16 007
16/08/17 High 16:55-17:25 13.0 6.5 26.5 141.7 9.62 17.10 8.05 47,700 36,000 2.9 11.2 11.2 14 15.9 15.8 <0.1 <0.1 53 26 <5.0 <0.01 0.4 20 <20 125 125
25/08/17 High 11:31-12:01 132 66 256 87.0 5.95 17.25 7.95 50,850 37,000 17 <15 <15 41 02 02
25/08/17 Low 17:22-17:52 12.6 63 263 923 6.20 17.40 8.02 50,700 35,500 19 <15 <15 35 0.3 0.3
01/09/17 Low 13:06-13:36 124 6.2 283 135.9 8.96 17.50 8.29 47,950 34,000 13 <15 <15 3.4 221 215 <0.1 <0.1 50 2.1 <5.0 0.06 0.4 35 <20 1 1 105 2,350 9,000 17,000 4.3 69.0 <0.01 430 1,200 0.15 355 <10 0.9 0.40
01/09/17 High 20:09-20:39 12.8 6.4 28.0 137.4 9.04 17.45 8.24 47,950 36,000 12 <15 <15 3.0 238 219 <0.1 <0.1 50 2.4 <5.0 0.05 0.4 35 <20 2 2
06/09/17 High 08:37-09:07 124 6.2 27.0 776 5.20 16.80 7.95 48,300 36,000 19 <15 <15 16 5.7 5.2
06/09/17 Low 15:34-15:54 12.0 6.0 27.1 80.3 5.38 17.05 8.12 48,500 36,000 14 <15 <15 2.0 5.4 4.9
13/09/17 Low 08:31-09:01 122 6.1 288 123.6 8.25 17.70 7.94 43,800 35,000 2.9 <15 <15 13 17.4 201 <01 <01 <50 22 <50 0.6 03 20 <20 [ 0 104 36 635 <0.01 0.12 <10 09 019
13/09/17 High 15:35-16:04 127 6.4 287 111.1 7.94 17.30 8.02 43,550 34,500 5.0 <15 <15 15 17.4 17.4 <0.1 <0.1 <50 <2.0 <5.0 0.22 0.4 20 <20 0 0
20/09/17 High 09:08-09:38 12.9 6.5 29.9 106.7 6.86 17.90 8.06 46,950 37,000 17 <15 <15 15 42 42
20/09/17 Low 15:09-15:39 12.5 63 298 101.1 6.51 17.95 7.84 46,850 37,000 2.2 <15 <15 18 38 33
Remarks*: Al figures for in-situ tests are averages of duplicate measurements while all figures for laboratory tests are averages of results for duplicate samples.




Algae

High chlorophyll-a concentrations (> 25 pg/L) were recorded in August and September 2017. Subsequent algal
speciation and counting were carried out for samples with chlorophyll-a concentrations greater than 25 pg/L. Table
3 provides a summary of detailed test results for the high chlorophyll-a incidents in August and September 2017.

Table 3 High Chlorophyll-a Incidents

SAMPLING Tide SAMPLING WATER CHLOROPHY DOMINANT SPECIES Cells/L
DATE LOCATION DEPTH  LL-A (pg/L)

Pseudonitzschia delicatissima 827,393
2 Aug 2017 High (Dupllicate) Middle 26.6 Skeletonema costat}lm 654,603
Chaetoceros lorenzianus 165,914

Pseudonitzschia delicatissima 1,897,899

2 Aug 2017 High 1 Surface 28.1 Skeletonema costatum 1,583,453
Chaetoceros lorenzianus 400,800

1 Pseudonitzschia delicatissima 1,710,716

2 Aug 2017 High (Duplicate) Surface 28.7 Skeletonema costatum 1,242,720
Chaetoceros lorenzianus 366,582

Pseudonitzschia sp. 4,575,079

1 Sep 2017 Low 1 Middle 25.6 Chaetoceros sp. 4,066,395

Thalassiosira sp. 1,226,667




