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Use of Biodiversity in EIA

Seawater Quality

Lab Result AMWQOs- Du.b.ai . US EPA
A Municipali | Recommended
Beten Legislation t.y-t.y WL Ortesta
Parameter Limit |S1 |S2 (S3 |S4 (S5 |S6 [S7 | S8 [S9 |S10(|S11|S12 |S13 |S14 (S15 |S16 |SC3 |SC4 (ng/L) Limits
(ne/L) (rg/L)  [chronic | Acute
Aluminium 5 7 7 A0 [0 e i AN e . B S e ) | B BT | S B R B 9 11 |11 |11 (10| 8 9 - 200 = k7
Arsenic 1 47|49 |47 |5.2 |52 |54 |53 (51|53 |55(54 |49 |49 |51 |52 |50(5.1 |54 5 10 36 69
Cadmium 1 <1 <1 (<1 [<1 |<1 |<1 |<1 |<1 |<1|<1 (<1 |<1 <1 | <1 |<1 |<1 (<1 (<1 1 3 8.8 40
Chromium 3 <3 [<3 (<3 |<3 <3 |<3|<3 |<3 <3 (<3 |<3 | <3 <3 | <3 |<3 |<3 (<3 (<3 10 10 50 1100
Copper 3 <3 |<3 [<3 |<3 <3 |<3[<3|<3 (<3 |<3|<3 | <3 |<3 |<3 (<3 |<3([<3|<3 10 5 B2 4.8
Lead 0.5 <0.5(<0.510.51| 1.6 [<0.5 [<0.5|<0.5 |0.77 |<0.5 |<0.5 [<0.5 | <0.5 |<0.5 |<0.5 |<0.5 [<0.5 |<0.5 [<0.5 10 - 8.1 210
Mercury 1 <1 (<1 (<1 |<1|<1 |<1 |<1 |<1 |[<1 (<1 ]|<1]| <1 <1 | <1 |<1 |<1 (<1 (<1 - - 0.94 1.8
Nickel 3 <3 [<3 (<3 | <3 [<3 [<3|<3 [«<3|<3|<3|<«3 | <3 |<3 |<«3 |<3([<3]|<3|<3 20 - 8.2 74
Vanadium 5 <5 | <5 | <5 | <5 | <5 <5 [<5 |<5 | <5 | <5 | <5 | <5 [<5 [<5 |<5 |<5 |<5 |<5 9 - 5 =
Zinc 10 20 | 20 |20 |20 (20 |20 (10 |20 (20 | 10 (<10 | <10 |<10 |<10 (<10 |10 | 10 |<10 10 20 85.6 90
Iron 5 40 (30 |40 (20 |30 |30 |20 |30 |40 (20 |40 ( 20 (20 (20 |20 (20 | 20 (20 300 200 50 3000
Manganese 0.5 <0.5[<0.5 [<0.5 [<0.5 [<0.5 [<0.5 |<0.5 [<0.5 |[<0.5 |<0.5 [<0.5 | <0.5 |<0.5 |[<0.5 [<0.5 [<0.5[<0.5 [<0.5 - - % I
Selenium 5 20 |10 |20 |20 (20 |20 (20 |20 |20 |20 (20 | 20 | 20 |20 |20 |20 (20 |20 - - 71 290
Above Threshold
Detected values

| Detected values




Use of Biodiversity in EIA

Marine Sediment Quality

NOAA SQuiRTS
Lab Result (Buchmann Dutch Lizt (2000) Soi
2008) Remediation
Circular (2009)
Detection Intervention
Parameter Limit 51 s2 s3 sS4 S5 S6 57 S8 59 510| S11| S12| S13| S14| Si15| S16| SC3| SC4 ERM ERL | Optimun| Action Value
(mg/kg)
Aluminium 01 8200| 9000| 1100Q SS00| 3500| S800| 39500| 3800| 5200| 6100| 3900| 5200( 5400| 9900( 160001 1100Q 12000 6400| 18000 18000 - - -
Arsenic 0.1 89 88 82 8 6.6 74 7.8 44 79 8.2 92 74 96 9 11 11 14 14 70 7.24 29 55 70
s 038
Cadmium 0.1 01| 01| «<01| 01| «01| «01i| «01| «01| 01| 01| 01| «01| 01| 01| 01| 01| 01| «01 96 08 12 13
180, 78°*
Chromium 0.1 83 Q8 86 75 43 68 82 45 82 72 47 58 72 83 100 | 120 72 45 370 43 100 380
150
Copper 0.1 96 84 95 7.2 43 6.7 75 42 65 9 32 5.7 7.2 76 6.5 7.7 11 88 390 18.7 36 130
530
Lead 01 01| 01| <01| «01| «01| <01| 01| <«01| 01| 01| 01| «01| 01| 01| 01| 01| 01| <01 400 - 85 530
36,4*
Mercury 01 01| 01| «<01| 01| «01| «<01i| 01| «01| 01| 01| 01| «01| 01| 01| 01| 01| 01| «01 0.13 0.71 03 10
110 i
Nickel 0.1 430| 450| 560| 340| 210| 300| 490| 80| 330| 340| 240| 240 | 310| 570| 810| 540| B830| 420 15 35 210
Vanadium 01 0.2 0.2 0.2 0.2 01 0.1 01| «01| 01 01 01 01 0.1 0.2 0.1 0.2 01 01 - - 42 - g
Zinc 01 192| 156| 14| 112| 72| 122| 118| 73| 11i8| 169| 92| 121| 124| 146| 147| 147| 211| 188 410 94 140 720 720
Boron 01 8.2 85 87 96 85 87 7.7 47 7.7 85 93 10 10 88 86 91 11 8 - - - - E
Manganese 0.1 180| 170| 170| 150 92 140 | 130 83 160 | 150 75 120| 140| 170| 160 | 170 92 74 - 260 - -
Tin 01 01| 01| <01| «01| «01| <01| «01| <«01| 01| 01| 01| «01| 01| 01| 01| 01| 01| <01 34 - - - z
Above Threshold
Detected values




Use of Biodiversity in EIA

Marine Infauna: Van veen grab, 1mm sieve, Rose Bengal

s10| s11| s12| s13| s14| s15| s16| sca| sc4l

Species S1| S2| S3| S4| S5( S6| S7| s8] S9

Porifera (brown) ol o|j0o|l0O|]0O|lO|]DOD|O|]0O| O] O 1 0| ol o|] O| O 0
Actiniaria i1/ 0|0l 0|]O0|]O|j]C|O|]O| O|OC|] Of| O] O| O] O] O 1
Phoronis sp. oo|0|0|1|,0|]0|0|]0| 0] 0| O O] O| O] O] O 0
Sipunculidae 1 11 0| 1 i1 0| 0| O O] O 0 2 0 1 0 0 0 2
Aspidosiphonidae o|o|j0|0|]0O|O|]C|O|]O| O] O O| O] O 1 0| O 0
Platyhelminthes t|o|0|O0O|]O|J]O|jO|O|]O|] O| 2] O| O] O| O 1 0 0
Nemertea o|o|0| t|0O|O|]O|O|]O| O] O| O O] O| O] O| O 0
Cerebratulus sp. 0Ol 0OjO0]J] O]l O] O] O] O] 1 0 0 1 0 0 0 0 0 0
Aphroditidae ol o|j0|0|]0O|O|]O|O|]0O| O] O 1 0ol ol O] O| O 0
Amphinomidae o o|l0|O)|]O0|] 0| O O] O] O 0 0 0 1 0 1 0 1
Sigalionidae o|o|1|t1|]0|]0]C|O] 1| 2| O 1 41 4| 0O 1 0 0
Phyllodocidae ol o|j0O| 0] 2|0|]0|O0O|]0O| 0] O 1 0|l o| 3| 0| O 0
Hesionidae f|]o|l0o|jO| 1]0|O]O| 1] 1 0 1 0ol ol o| O] O 0
Glycera sp. 2| 0|0l 0| 0O|lO0O|]0O|O|]O| O] O 5] 0] O 1 0 1 0
Cirratulidae 2| o0|l0|J0|]0|lO]O] O] O] 1 1 0|l 0] O 1 0| O 0
Nephtys tulearensis 6| 6| 2| 1| 2| 6] 1| 6| 7| 4 1 L ] 7| 10| 1 1 1
Poecilochaetidae {| 00| 0| O0O|]2|0|0] 0] O 1 0 0 0 0 0 0 2
Eunice indica ol oj0o|l0O|]0|lO|]0O]O]0O]|] O 1 1 0|l o|l O] O| O 0
Chaetopteridae ol oj]o|j0o|O|O|]OD|O]O| O] O] O 2 1 c| o| O 0
TR opi 1|o|lo|/o|lo|o|o|o|lo|o| 1] ol oflo|loc|] o] ofo
Onuphidae ol ojo|l2|0|1|]0|]0]0O| O] 2| 7 1 0 1 0| O 0
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Marine Infauna: Statistical Analysis
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Figure 14, Cluster graph based on the infauna abundance data collected form surveyed stations,

g superimposed by different depth zones (1: 11-13 m, 2: 13-15m, 3: 15-17 m).
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Figure 17. Diversity, species richness, and abundance of infauna at the surveyed local w
imposed by all the environmental variables. ‘fl

Figure 15. MDS graph based on the infauna abundance data collected form surveyed stations,
superimposed by different depth zones (1: 11-13 m, 2: 13-15 m, 3: 15-17 m)
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® Survey station
Fine sand
Gravelly fine sand
- Breakwater

Figure 21. Schematic habitat map constructed from the drop down video, side scan sonar data, and
sediment grain size data. It is clear that the majority of the surveyed area is composed of fine sand
substrates and there were some sections composed of gravelly fine sand.
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Marine Infauna: Diagnostic Power of Marine Infauna
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