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1. Introduction

1.1. Background
The whole effluent toxicity tests (WETT) were carried out under the requirements of

Drainage Service Department (DSD).

1.2. Testing laboratory and investigator

The following tests were carried out in the Coastal Marine Laboratory (CML), Hong

Kong University of Science and Technology.

Principle investigator: Prof. Wen-Xiong WANG

Phone number: (852) 2358-7346

Fax number: (852) 2358-1559

Address: Division of Life Science, Hong Kong University of Science and Technology,
Clear Water Bay, Kowloon, Hong Kong

1.3. Sample

A 24-hour flow-weighted composite effluent sample was collected from Stonecutters
Island Sewage Treatment Works (SCISTW) on August 29, 2018. Effluent sample
was shipped immediately to the testing laboratory on the same day of collection and
stored at 4 °C until use. Toxicity testings were started on the same day after sample
collection.

1.4. Test species
The following test species were included in the WETT:

- Amphipod (Melita longidactyla)

- Fish (Lutjanus malabaricus)

- Barnacle larvae (Balanus amphitrite)
- Diatom (Skeletonema costatum)

- Shrimp (Metapenaeus ensis)

1.5. Test protocols

The WETT testing methods and procedures follow those documented in
“Consultancy Study on Fisheries and Marine Ecological Criteria for Impact
Assessment-Final Report” commissioned by Agriculture, Fisheries and Conservation
Department (AFCD), as indicated in tender addendum No. 1 by Drainage Services
Department (DSD).
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2. Report on Amphipod Acute Toxicity Test
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Test report

2.1. Samples storage and pretreatment

Effluent sample was thoroughly mixed and passed through 2-mm mesh to remove
the large debris. Effluent was added with ocean salt in order to raise the salinity to
the required level (30%o0) and then aerated moderately such that the dissolved
oxygen (DO) reached saturation prior to use. Salinity control was set up to monitor
if there was adverse effect on the test organisms.

2.2. Test organism

Species Amphipod (Melita longidactyla).

Source: Collected from local coastal waters from Sai Kung
Size/age: 0.5-0.7 cm

Acclimatization: Acclimatized in fully aerated seawater

(temperature: 22+1°C, salinity: 30%o) at least 48
hours in the laboratory prior to test. Fed with green
algae Ulva lactuca.
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2.3. Summary of test conditions

Type of test:
Duration:
Dilution seawater source:

Dilution seawater
pretreatment:

Testing temperature:
Lighting:

Salinity:

Testing chamber:
Feeding:

Number of organisms per
replicate:

Replicate number:
Volume of test medium:
Aeration:

Reference toxicant:
Positive control:
Salinity control:

Static

48 h,29/8/2018-31/8/2018

Seawater collected from a pristine site in Clear
Water Bay, Sai Kung, Hong Kong

Filtered through 0.22 pm membrane

2241 °C

Continuous

30%o

Pre-cleaned 150 mL glass flask
None

10

4

100 mL

Moderate, around 100 bubbles/min
CdCl,

48 h acute toxicity test

Prepared with ocean salt adding into de-ionized
water, salinity: 30%o

7

This document is issued subject to the latest CMA Testing General Terms and Conditions of Testing and Inspection Services, available on request or accessible at website www.cmatesting.org.
This document shall not be reproduced except in full or with written approval by CMA Testing.
CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel : (852) 2698 8198 Fax : (852) 2695 4177 E-mail : info@cmatesting.org Web Site : http://www.cmatesting.org



‘onuo) SUIH UBA ‘ZOSI Wooy

Sro-Sunsajewo mmmy/:diy 1 911§ qOA\ 10 SunsajeWO@OJUl : [1RW-H  LL1H S69C (TS8) : Xed 8618 869T (TS8) : 12L
‘Suoy Suol “"L°N ‘uneys ‘ue] o4 1S Sunogx ynyD SUOM €1-6

paitwur | uonepuno,y judwdo[oAd(] [BLISNPUT VIAD

SIYL

“Sunsal VIND Aq [eaocidde uaniia i 10 [0y ui 1dooxo paonpoidar 2q 10U [[BYS 1USWND0P

D] [B12UDD) TUNSDL VIND 1S21B] 241 01 102[QNns panssI S1 1udwWNd0p SIY L

O1IPUO)) puE sSuLL

1S9 JO Ssu

e Sut

=]
&
=)
7
9
o
1
g
=]
w
]
]
<
5.
e}
&
<
)
8
3)
o
o
=
o
]
8
[
o
%
o
2
¢
]
e}
A
2,
g
(]
z
G
g
G
i
z
2

Report No. ;. AW0057243(0)
Application No.: LV021027(1)

24. Testresults
Table 1. Survival of amphipods after 48 hours.

Treatment Effluent Number of living amphipods after 48 hour (individuals)

concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD
Negative control 0 10 10 10 10 10.00 0.00
Salinity control 0 10 10 10 10 10.00 0.00
Concentration 1 6.5 9 10 9 9 9.25 0.50
Concentration 2 12.5 8 8 9 10 8.75 0.96
Concentration 3 25 5 6 5 5 5.25 0.50
Concentration 4 50 0 1 0 2 0.75 0.96
Concentration 5 100 0 0 0 0 0.00 0.00

Table 2. Survival percentage of amphipods after 48 hours.
Effluent Percentage of living amphipods after 48 hour (%)
Treatment . o

concentration (%) Replicate 1 Replicate2 Replicate 3 Replicate 4 Mean SD
Negative control 0 100 100 100 100 100.00 0.00
Salinity control 0 100 100 100 100 100.00 0.00
Concentration 1 6.5 90 100 90 90 92.50 5.00
Concentration 2 12.5 80 80 90 100 87.50 9.57
Concentration 3 25 50 60 50 50 52.50 5.00
Concentration 4 50 0 10 0 20 7.50 9.57
Concentration 5 100 0 0 0 0 0.00 0.00
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2.5.  Summary of water quality parameters monitoring during test.

Table 3. Summary of water quality parameters during amphipod acute toxicity test.

Effluent concentration (%)

Water quality parameters Negative Salinity

6.5 12.5 25 50 100
control control
Salinity (%o) 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Dissolved oxygen (mg L1) 6.8-7.2 6.7-72 6.7-72 6.6-71 6.7-7.1 6.4-6.9 6.2-6.9
Temperature (°C) 22.0 22.0 22.0 22.0 22.0 22.0 22.0
pH 7.7-8.2 77-82 7882 7781 7782 77-79 7.5-7.8
. 0.09 0.09 1.82 2.46 5.68 14.3 18.7
Total ammonia (start/end, mg L) 0.10/ 0.10/ 1.94/ 2.62/ 6.37/ 15.8/ 19.8/
Total sulfide (start/end, mg L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total residual chlorine (start/end, mg L) <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02
Total suspended solid (start/end, mg L1) 3/4 5/4 6/8 10/11 20/18 38/42 73/77
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2.6. LCso for the amphipod Melita longidactyla and test acceptability

Table 4. LCs for the amphipods and test acceptability.

Parameter Value Control limit

Calculated LCso 22.8 % NA

Negative control survival 100.00 % >90%

Reference toxicant 48-h acute test 1.26 mg L1 1.25+0.15 mg L1

95% of confidence range of reference toxicant test 1.04-1.43 mg L1 NA

Daily temperature variation <0.5°C Average daily temperature variation: +1 °C
Dissolved oxygen concentration >6.2 mg L1 >4 mg L1

NA: Not applicable
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3. Report on Fish Acute Toxicity Test
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3.1. Samples storage and pretreatment

Effluent sample was thoroughly mixed and passed through 2-mm mesh to
remove large debris. Effluent was added with ocean salt in order to raise the
salinity to the required level (30%o) and then aerated moderately such that the
dissolved oxygen (DO) reached saturation prior to use. Salinity control was
set up to monitor if there was adverse effect on the test organisms.

3.2. Test organism

Species Fish (Lutjanus malabaricus)

Source: Purchased from local contracted fish farm
Size/age: 2-3cm

Acclimatization: Acclimatized in fully aerated seawater

(temperature: 22+1°C, salinity: 30%o) at least 48
hours in laboratory prior to test. Fed with fresh
shrimp purchased from local market.
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3.3. Summary of test conditions

Type of test:
Duration:
Dilution seawater source:

Dilution seawater
pretreatment:

Testing temperature:
Lighting:

Salinity:

Testing chamber:
Feeding:

Number of organisms per
replicate:

Replicate number:
Volume of test medium:
Aeration:

Reference toxicant:
Positive control:
Salinity control:

Static

48 h,29/8/2018-31/8/2018

Seawater collected from a pristine site in Clear
Water Bay, Sai Kung, Hong Kong

Filtered through 5 pm filtration bag

22+1 °C

Continuous

30%o

Pre-cleaned 20 L tank
None

20

4

20L

Moderate, with air stone

CdCl,

48 h acute toxicity test

Prepared with ocean salt adding into de-ionized
water, salinity: 30%o
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3.4. Testresults
Table 1. Survival of fish after 48 hours.

211 01 192(QNS PANSSI S1 IUDWNDOP SIY L

Effluent Number of living fish after 48 hour (individuals)
Treatment . o ol
concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD ol | S
Negative control 0 20 20 17 20 19.25 129 2EAF
Salinity control 0 19 19 19 19 19.00 0 Mg D
Concentration 1 6.5 20 19 20 19 19.50 0.50 g 6" 2 m
Concentration 2 125 19 20 18 19 19.00 071 2.
Concentration 3 25 17 17 17 18 17.25 0.43 hoa
Concentration 4 50 15 17 12 14 14.50 1.80 g
Concentration 5 100 9 7 7 6 7.25 1.01 = |

Table 2. Survival percentage of fish after 48 hours.

Effluent Percentage of living fish after 48 hour (%)
Treatment .

concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD
Negative control 0 100 100 85 100 96.25 7.50
Salinity control 0 95 95 95 95 95.00 0
Concentration 1 6.5 100 95 100 95 97.50 2.88
Concentration 2 12.5 95 100 90 95 95.00 4.08
Concentration 3 25 85 85 85 90 86.25 2.50
Concentration 4 50 75 75 60 70 70.00 7.07
Concentration 5 100 45 35 35 30 36.25 6.29
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3.5. Summary of water quality parameters monitoring during test
Table 3. Summary of water quality parameters during fish acute toxicity test.

Effluent concentration (%)

Bunsal VIND £q [eaocsdde uaniiam yuim 10 [[ny ui 1dooxd paonpoidal 2q 10U [[BYS 1UDWNS0P S L

g

:

z Water quality parameters . o ICoUMN
> g Negative  Salinity ¢ 5 125 25 50 100 #HUIS
< control control m O O >
= Salinity (%o) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 gg 9’ A

® A Dissolved oxygen (mg L1) 7.2-73 7.0-7.9 6.9-7.3 7.2-74 71-7.5 7.0-7.3 6870 g E{_ q f_h|
¢ Temperature (°C) 22 22 22 22 22 22 2 Q4
88 pH 7.8-7.9 7.9-8.0 7.9-8.0 7.9-7.9 7.8-7.9 7.9-8.1 8.0-8.1 m ﬁla
7 n o

=5 . 0.09/ 0.07/ 0.96/ 211/ 4.63/ 9.72/ 19.4/ s

W 2 -1 —

22 Total ammonia (start/end, mg L) 0.10 013 125 253 517 10.8 212 o

ozg Total sulfide (start/end, mg L1) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 =

50 1 1

23 E.‘i?‘l residual chlorine (start/end, mg 500 g0 <02 <002 <002 <002 <0.02

g Total suspended solid (mg L1) 3/3 3/3 12/10 18/15 24/23 51/40 94/85
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3.6. LCs for the fish Lutjanus malabaricus and test acceptability
Table 4. LCs for the fish and test acceptability.
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Parameter Value Control limit
Calculated LCso 79.7 % NA ICoUMN
. : 0 0 @l 32
Negative survival 96.25 % >90% m O O
Reference toxicant 48-h acute test 14.12 mg L1 14.6+1.78 mg L1 g% 9’ A >
% i i m =i
95% of confidence range of reference toxicant 11.71-15.94 mg L1 NA B El'_ M m
test c Q EI'_
Daily temperature variation <0.5°C Average daily temperature variation: + 1 °C % ﬁ =1
Dissolved oxygen concentration >6.8 mg L1 >4 mg L1 n ,ﬂ_l'_ln
a: The mortalities in all concentration groups were less than 50% of that in control group and thus LCsp cannot be calculated. 0
NA: Not applicable =
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Test report

4.1. Samples storage and pretreatment

Effluent sample was thoroughly mixed and passed through 5 pm membrane
filter to remove large debris. Effluent was added with ocean salt in order to
raise the salinity to the required level (30%0) and then aerated moderately to
dissolved oxygen (DO) saturation prior to use. Salinity control was set up to
monitor if there was adverse effect on the test organisms.

4.2. Test organism

Species Barnacle larvae (Balanus amphitrite).

Source: Introduced from adult barnacles collected from Sai
Kung

Size/age: Stage 11

Acclimatization: Acclimatized in fully aerated seawater held in 500

mL glass beaker (temperature: 22+1°C, salinity:
30%o) for at least 24 hours in laboratory prior to test.
Fed with diatom Chaetoceros gracilis.
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4.3. Summary of test conditions

Type of test:
Duration:
Dilution seawater source:

Dilution seawater
pretreatment:

Testing temperature:
Lighting:

Salinity:

Testing chamber:
Feeding:

Number of organisms per
replicate:

Replicate number:
Volume of test medium:
Aeration:

Reference toxicant:
Positive control:
Salinity control:

Static

48 h,29/8/2018-31/8/2018

Seawater collected from a pristine site in Clear
Water Bay, Sai Kung, Hong Kong

Filtered through 0.22 pm membrane

2241 °C

Continuous

30%o

Pre-cleaned 50 mL glass beaker
None

20

4

20 mL

Moderate, around 100 bubbles/min

CdCl,

48 h acute toxicity test

Prepared with ocean salt adding into de-ionized
water, salinity: 30%o
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4.4. Testresults
Table 1. Survival of barnacle larvae after 48 hours

Effluent Number of living barnacle larvae after 48 hour (individuals)
Treatment . o ol
concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD ol | S
Negative control 0 19 20 20 20 19.75 0.50 m F Q. >
%O
Salinity control 0 20 19 19 19 19.25 0.50 a3 a m =
Concentration 1 6.5 19 16 19 18 18.00 1.41 g 6" 2 m
Concentration 2 12.5 12 16 17 16 15.25 2.22 e g'
Concentration 3 25 15 7 12 10 11.00 3.37 m 8 Ta)
Concentration 4 50 2 4 4 0 2.50 1.91 %"
Concentration 5 100 0 0 0 0 0 0 = |
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Table 2. Survival percentage of barnacle larvae after 48 hours.
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Effluent Percentage of living barnacle larvae after 48 hour (%)
Treatment . o
concentration (%)  Replicate 1 Replicate2 Replicate 3 Replicate 4 Mean SD
Negative control 0 95 100 100 100 98.75 2.50
Salinity control 0 100 95 95 95 96.25 2.50
Concentration 1 6.5 95 80 95 90 90.00 7.07
Concentration 2 12.5 60 80 85 80 76.25 11.09
Concentration 3 25 75 35 60 50 55.00 16.83
Concentration 4 50 10 20 20 0 12.50 9.57
Concentration 5 100 0 0 0 0 0 0
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4.5. Summary of water quality parameters monitoring during test

Table 3. Summary of water quality parameters during barnacle larvae acute toxicity test

Water quality parameters

Effluent concentration (%)

Negative  Salinity

control  control 6.5 12.5 25 50 100
Salinity (%o) 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Dissolved oxygen (mg L1) 6.6-6.7 64-66  6.6-67 66-70 6870  63-69 6.2-6.7
Temperature (°C) 22.0 22.0 220 220 22.0 22.0 22.0
pH 7.8-7.9 7880 7880 7680 7779 7881 7.8-8.1
: 0.34 0.31 1.12 2.37 422 7.76 15.4
Totalammonia (start/end, mg L) ox o4 i o1 asm 7o 1o
Total sulfide (start/end, mg L-1) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total residual chlorine (start/end, mg L) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Total suspended solid (mg L) <2 <2 <2 <2 <2 <2 <2
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4.6 LCso for the barnacle larvae Balanus amphitrite and test acceptability
Table 4. LCsp for the barnacle larvae and test acceptability
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Parameter Value Control limit
Calculated LCso 23.2 % NA ICoUMN
: : 0 0 @l 32
Negative survival 98.75 % >90% m O O
Reference toxicant 48-h acute test 0.98 mg L1 1.04+0.11 mg L1 2 9’ A >
95% of confidence range of reference toxicant test: 0.87-1.04 mg L1 NA ig 9_"_ q f_hl
Daily temperature variation <0.5°C Average daily temperature variation: £+ 1°C ¢ 9’ Eh" E‘,_
Dissolved oxygen concentration >6.2 mg L1 >4 mg L1 MmN =
NA: Not applicable u ,n_J'_lﬂ
(o)
=
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5. Report on Diatom Growth Inhibition Test
(Chronic toxicity test)
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Test report

5.1. Samples storage and pretreatment

Effluent sample was thoroughly mixed and passed through 5 pm membrane
filter to remove large debris. Effluent was added with ocean salt in order to
raise the salinity to the required level (30%o) and then aerated moderately to
dissolved oxygen (DO) saturation prior to use. Salinity control was set up to
monitor if there was adverse effect on the test organisms.

5.2. Test organism

Species Diatom (Skeletonema costatumn)
Grown from laboratory culture obtained from
Source: Coastal Marine Lab, Hong Kong University of
Science and Technology
Size/age: Log growth phase
Grown in 250 mL glass flask (temperature: 22+1°C,
Acclimatization: salinity: 30%o, 3000 lux) for at least two weeks prior
to test.
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5.3. Summary of test conditions

Type of test: Static

Duration: 7 days, 29/8/2018-5/9/2018
S Seawater collected from a pristine site in Clear

Dilution seawater source: .

Water Bay, Sai Kung, Hong Kong

Dilution seawater Filtered through 0.22 pm membrane

pretreatment:

Testing temperature: 22+1 °C

Lighting: 12 h light/12 h dark cycle, 3000+500 lux
Salinity: 30%o

Testing chamber: Pre-cleaned 100 mL glass beaker
Initial cell density: (5.0£0.4)x104 cell mL+1

Replicate number: 4

Volume of test medium: 25mL

Aeration: None

Reference toxicant: CdCL

Positive control: 7-day ICs toxicity test

Prepared with ocean salt adding into de-ionized

Salinity control: water, salinity: 30%o
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5.4. Test results
Table 1. Cell density of diatom Skeletonema costatum at the beginning and end of growth inhibition test. Initial cell
density: (5.0£0.4)x10% cell mL-1.
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Treatment Effluent Cell density after 7-day growth (x10° cell mL1) § EJ- g 2
concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD g? 8- o >
Negative control 0 1.17 1.14 1.12 1.13 1.14 0.02 Fﬁ a 5\ —j
Salinity control 0 113 110 113 115 113 0.02 g aAn
Concentration 1 25 1.22 1.19 1.26 1.21 1.22 0.03 3.h g-
Concentration 2 5 1.97 1.95 2.17 1.88 1.99 0.12 m 8 n
Concentration 3 10 1.64 1.46 159 157 157 0.08 o
Concentration 4 25 0.92 1.11 1.07 0.96 1.02 0.09 =
Concentration 5 50 0.05 0.04 0.04 0.02 0.04 0.01
Concentration 6 100 0.00 0.00 0.00 0.00 0.00 0.00
26



‘Suoy SuoH "IN ‘uneys ‘ue] o4 1S Sunox YnyD SuOop €1-6 21U SUIH UBK ‘ZTOE[ WOOoy
pajiwii ] uonepuno,j juawdo[aAd( [BLUSNPUL VIAD

Sro-Sunsajewd mmmy/:dny @ 911§ qop  Sro Sunsdjewd@ojul : [rew-g  LL1H $69T (TSY) 1 Xed 8618 869T (TS8) : 2L

“Sunsal VIND Aq [eaoxdde uaniis yuim 1o [[ng ui 1daoxa paonpoidal 2q 10U [[BYS 1UDWNI0P S L

-SIO SUNSOIEWD MMM JJISIM 1B D[QISSIIOE 10 15onbal uo d|qejieAe ‘sod1A108 uondadsuy pue Sunsa) Jo SUONIPUO)) PUE SULID] [BIDUIN) SUNSIL VIAD 1SDIB] D11 01 102[QNs PanssI S1 JudWNd0p Sy L

Report No.

AW0057243(0)

Application No.: LV021027(1)

Table 2. Growth rate of Skeletonema costatum within 7 days.

Treatment Efflue.nt 7-day average growth rate (d-1)

concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD

Negative control 0 0.45 0.45 0.44 0.45 0.45 0.00
Salinity control 0 0.45 0.44 0.45 0.45 0.45 0.00
Concentration 1 2.5 0.46 0.45 0.46 0.45 0.46 0.00
Concentration 2 5 0.52 0.52 0.54 0.52 0.53 0.01
Concentration 3 10 0.50 0.48 0.49 0.49 0.49 0.01
Concentration 4 25 0.42 0.44 0.44 0.42 0.43 0.01
Concentration 5 50 0.01 0.00 0.00 0.00 0.00 0.00
Concentration 6 100 0.00 0.00 0.00 0.00 0.00 0.00
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5.5. Summary of water quality parameters monitoring during test
Table 3. Summary of water quality parameters during diatom growth inhibition test

Effluent concentration (%)

Water quality parameters Negative Salinity ”s 50 10 ”s - - §

control  control o)
Salinity (%o) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 gg
Dissolved oxygen (mg L1) 65-87 6586 64-89 65107 6696 6477 6468 6.0-6.6
Temperature (°C) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 220 ©
pH 7882 7881 7881 7781 7782 7581 7579 7580
L A T
Total sulfide (start/end, mg L1) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total residual chlorine (start/end, mg L) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02
Total suspended solid (mg L) <2 <2 <2 <2 <2 <2 <2 <2
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5.6. ICso for the diatom Skeletonema costatum and test acceptability
Table 4. ICs, none observed effect concentration (NOEC) for the diatom and test acceptability

Parameter Value Control limit

Calculated ICso 36 % NA

None observed effect concentration (NOEC) 10 % -

Reference toxicant 7-day test: 0.13 mg L1 0.13+0.02 mg L1

95% of confidence range of reference toxicant test 0.10-0.18 mg L1 NA

Temperature variation <0.5°C Average daily temperature variation: +1 °C

NA: Not applicable
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6. Report on Shrimp Acute Toxicity Test
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Test report

6.1. Samples storage and pretreatment

Effluent sample was thoroughly mixed and passed through 2-mm mesh to remove
the large debris. Effluent was added with ocean salt in order to raise the salinity to
25%o0 and then aerated moderately such that the dissolved oxygen (DO) reached
saturation prior to use. Salinity control was set up to monitor if there was adverse
effect on the test organisms..

6.2. Test organism

Species Shrimp (Metapenaeus ensis).

Source: Purchased from contracted fish dealer
Size/age: 5-7 cm

Acclimatization: Acclimatized in fully aerated seawater

(temperature: 22+1°C, salinity: 25%o) at least 48
hours in the laboratory prior to test. Fed with
commercial shrimp feeds.
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6.3. Summary of test conditions

Type of test:
Duration:

Dilution seawater source:

Dilution seawater
pretreatment:

Testing temperature:
Lighting:

Salinity:

Testing chamber:
Feeding:

Number of organisms per
replicate:

Replicate number:
Volume of test medium:
Aeration:

Reference toxicant:
Positive control:
Salinity control:

Static

48 h,29/8/2018-31/8/2018
Seawater collected from a pristine site in Clear
Water Bay, Sai Kung, Hong Kong

Filtered through 0.22 pm membrane

22+1 °C

Continuous

25%o0

Pre-cleaned 20 L tank
None

10

4

10L

Moderate, with air stone

CdcCl,

48 h acute toxicity test

Prepared with ocean salt adding into de-ionized
water, salinity: 25%o
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6.4. Test results

Table 1. Survival of shrimps after 48 hours.

Treatment Efﬂue‘nt Number of living shrimps after 48 hour (individuals)

concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD
Negative control 0 10 10 9 10 9.75 0.50
Salinity control 0 10 10 10 9 9.75 0.50
Concentration 1 6.5 10 9 10 9 9.50 0.58
Concentration 2 12.5 9 8 8 9 8.50 0.58
Concentration 3 25 7 6 8 7 7.00 0.82
Concentration 4 50 6 8 6 6 6.50 1.00
Concentration 5 100 5 4 5 6 5.00 0.82
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Table 2. Survival percentage of shrimps after 48 hours.
Effluent Percentage of living shrimps after 48 hour (%)
Treatment .
concentration (%) Replicate 1 Replicate 2 Replicate 3 Replicate 4 Mean SD
Negative control 0 100 100 90 100 97.50 5.00
Salinity control 0 100 100 100 90 97.50 5.00
Concentration 1 6.5 100 90 100 90 95.00 5.77
Concentration 2 12.5 90 80 80 90 85.00 5.77
Concentration 3 25 70 60 80 70 70.00 8.16
Concentration 4 50 60 80 60 60 65.00 10.00
Concentration 5 100 50 40 50 50 50.00 8.16
34

{
gy O
e
" o)
H =
¢ O
3.
m
wn

gﬁ

AS
>

N

m

R

= o

_I=

8 a

[

(o]

3



‘onuo) SUIH UeBx ‘ZOSI Wooy

810'3“!)SO]BUJO'A\MA\//:d]]l] I 91IS g 310'8[!!159]2[1!0@03[1! Dlrewn-mg LLIY €69C (Zgg) I Xeq 8618 869C (ng) S I9L
‘Suoy Suol “"L°N ‘uneys ‘ue] o4 1S Sunogx ynyD SuUOM €1-6

paitwar | uonepuno,y juawdo[oAd(] [BIISNPUT VIAID

SiyL

S11UDWNDO0P SIY L

211 01 192(gns pansst

unsaL VIND Aq jeaosdde usniim yirm 10 [0 ui 1dooxs paonpoidar 9q 10U [[BYS 1UdWndop
WLID | [BI2UDD) SUNSoL VIAD Isd1e]

8

e Sunsa] Jo SuonIpuo)) pue s

-1
8
g
7

o
o
&
g
3
»
]
-
<
ps
e}
&
<
B
B
2
g
g
3
2

2
[+
(1]
g
°
2
o
(2]
e}
A
8,
£
()
Z
[
S
)
i
Z
=

Report No. . AW0057243(0)
Application No.: LV021027(1)

salJojedoqen

=
ot
ogh
6.5. Summary of water quality parameters monitoring during test. gi‘
B
Table 3. Summary of water quality parameters during shrimp acute toxicity test. S
Effluent concentration (%)
Water quality parameters Negative Salinity o5 o5 - 0 100
control control ’ ’
Salinity (%o) 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Dissolved oxygen (mg L1) 6.1-7.2 6.3-7.4 6.2-6.8 7.1-7.4 7.0-7.6 6.7-7.2 6.5-7.1
Temperature (°C) 22.0 22.0 22.0 22.0 22.0 22.0 22.0
pH 7.8-7.9 7.8-7.9 7.8-7.9 7.6-7.9 7.7-7.8 7.8-7.9 7.9-8.0
) 0.05/ 0.05/ 1.76/ 424/ 6.38/ 11.7/ 204/
1
Total ammonia (start/end, mg 1) 0.17 0.19 1.92 5.06 8.37 12.6 21.7
Total sulfide (start/end, mg L1) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total residual chlorine (start/end, mg L-1) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Total suspended solid (start/end, mg L) 3/3 3/4 10/12 24/26 41/35 63/57 78/62
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6.6 LCso for the shrimp Metapenaeus ensis and test acceptability § 5 g 2

Table 4. LCs for the Metapenaeus ensis and test acceptability. i O O.
Parameter Value Control limit g% 9, M >
Calculated LCso 96.3 % NA GTUm
Negative control survival 97.50 % >90% < 9, 5: g—
Reference toxicant 48-h acute test 5.65 mg L1 5.19+0.51 mg L1 E ﬁla
95% of confidence range of reference toxicant test 5.03-5.92 mg L1 NA ~+
Daily temperature variation <0.5°C Average daily temperature variation: +1 °C g
Dissolved oxygen concentration >6.1 mg L1 >4 mg L1

NA: Not applicable
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7. Conclusion
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Table 1. Comparison of measured toxicity values with the target toxicity levels.

Test species Measured LCso/1Cs0/ NOEC Target toxicity level
Melﬁcrzr}g}ilgi?d%%tyla 22.8 % 27.1%
LutjanusF ;ic}babaricus 79.7 % 27.1%
Balamies amphiii 232 % >7.1%
Skeletogigocritatum 36 % -
Skeletogigocr;;tatum 10 % (NOEC) 20.51%
ot 9.3 % 27.1%

Metapenaeus ensis

Conclusion: all the measured values met the target toxicity levels as indicated
in the EM&A Manual.
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Appendix A

Monitoring Data
for
Amphipod Acute Toxicity Test
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Table 1. Dissolved oxygen concentration and pH in each concentration treatment in amphipod acute toxicity test.

Concentration Dissolved oxygen (mg L1) pH
treat t (%

reatment (%) Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 6.8 6.9 6.9 7.2 7.1 8.1 8.2 8.2 7.9 7.7
Salinity control 7.2 7.0 6.9 6.7 7.0 8.2 8.2 8.0 7.7 7.7
6.5 7.2 7.0 7.1 6.9 6.7 8.0 8.2 8.0 7.8 7.9

12.5 7.1 7.0 7.1 6.6 6.6 8.1 7.9 8.1 7.9 7.7

25 7.1 7.1 7.0 6.7 6.8 8.2 8.0 8.1 7.7 7.9

50 6.8 6.9 6.8 6.4 6.4 7.8 7.9 7.8 7.8 7.7

100 6.9 6.7 6.4 6.2 6.4 7.6 7.8 7.6 7.5 7.5

Table 2. Salinity and temperature in each concentration treatment in amphipod acute toxicity test.
Concentration Salinity (%o) Temperature (°C)

freatment (%) Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
Salinity control 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
6.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0

12.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0

25 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0

50 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0

100 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
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Table 3. Ammonia-N, sulphide, total suspended solids, total residual chlorine concentration at the beginning and ending
of the amphipod acute toxicity test.
Concentration Ammonia-N Sulphide Total suspended solids Total residual chlorine

treatment (mg L) (mg L1) (mg L1) (mg L1)
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(%)

Initial

End

Initial

End

Initial

End

Initial

End

Negative control
Salinity control
6.5
12.5
25
50
100

0.09
0.09
1.82
246
5.68
14.3
18.7

0.10
0.10
1.94
2.62
6.37
15.8
19.8

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

10
20
38
73

11
18
42
77

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
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Appendix B

Monitoring Data
for
Fish Acute Toxicity Test
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Table 1. Dissolved oxygen concentration and pH in each concentration treatment in fish acute toxicity test.

Concentration Dissolved oxygen (mg L1) pH
treat t (%
reatment () Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 7.2 7.2 7.3 7.2 7.3 7.8 7.8 7.8 7.9 7.8
Salinity control 7.0 7.2 7.5 7.9 7.9 7.9 7.9 7.9 8.0 8.0
6.5 7.0 6.9 7.2 7.3 7.1 7.9 8.0 7.9 8.0 7.9
12.5 7.2 7.3 7.3 7.2 7.4 7.9 7.9 7.9 7.9 7.9
25 7.1 7.2 7.4 7.5 74 7.8 7.9 7.9 7.9 7.8
50 7.0 7.0 7.0 7.3 7.1 7.9 7.9 8.0 8.1 8.1
100 6.8 6.8 7.0 7.0 6.9 8.0 8.0 8.1 8.0 8.1
able 2. Salinity and temperature in each concentration treatment in fish acute toxicity test.
Concentration Salinity (%o) Temperature (°C)
treatment (%) Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 30.0 30.0 30.0 30.0 30.0 220 220 220 220 220
Salinity control 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
6.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
12.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
25 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
50 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
100 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
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Table 3. Ammonia-N, sulphide, total suspended solids, total residual chlorine concentration at the
beginning and ending of the fish acute toxicity test.
Concentration Ammonia-N Sulphide Total suspended solids Total residual chlorine
treatment (mg L) (mg L) (mg L) (mg L)
(%) Initial End Initial End Initial End Initial End
Negative control 0.09 0.10 <0.1 <0.1 3 3 <0.02 <0.02
Salinity control 0.07 0.13 <0.1 <0.1 3 3 <0.02 <0.02
6.5 0.96 1.25 <0.1 <0.1 12 10 <0.02 <0.02
12.5 211 2.53 <0.1 <0.1 18 15 <0.02 <0.02
25 4.63 5.17 <0.1 <0.1 24 23 <0.02 <0.02
50 9.72 10.8 <0.1 <0.1 51 40 <0.02 <0.02
100 19.4 21.2 <0.1 <0.1 94 85 <0.02 <0.02
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Table 1. Dissolved oxygen concentration and pH in each concentration treatment in barnacle larvae acute toxicity test.

Concentration Dissolved oxygen (mg L1) pH
treat t (%
reatmnent (%) Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h |m
Negative control 6.6 6.7 6.6 6.7 6.7 7.8 7.8 7.9 7.9 78 @
Salinity control 6.5 6.6 6.5 6.4 6.4 8.0 8.0 8.0 7.9 78 B
6.5 6.6 6.6 6.7 6.6 6.7 7.8 7.9 7.8 8.0 8.0 Fg
12.5 6.6 6.6 6.9 6.9 7.0 7.6 7.8 7.6 8.0 79 [
25 6.9 6.8 6.8 6.9 7.0 7.7 7.9 7.8 7.9 7.9
50 6.4 6.3 6.6 6.7 6.9 7.8 8.0 7.9 7.9 8.1
100 6.4 6.2 6.6 6.7 6.6 7.8 7.8 7.9 8.1 7.9
Table 2. Salinity and temperature in each concentration treatment in barnacle larvae acute toxicity test.
Concentration Salinity (%o) Temperature (°C)
freatment (%) Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 30.0 30.0 30.0 30.0 30.0 220 220 220 220 220
Salinity control 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
6.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
12.5 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
25 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
50 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
100 30.0 30.0 30.0 30.0 30.0 22.0 22.0 22.0 22.0 22.0
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Pe 8% Concentration Ammonia-N Sulphide Total suspended solids Total residual chlorine
es 2d treatment (mg L) (mg L) (mg L) (mg L) By M
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8 g; Table 1. Dissolved oxygen concentration and pH in each concentration treatment in diatom growth inhibition test.
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;;92 § 1 Concentration Dissolved oxygen (mg L1) pH
o5 2% treatment (%) 0 |24 | 48 | 72 | 96 | 120 | 144 | 168 | O | 24 | 48 | 72 | 96 | 120 | 144 | 168 |3 ~ @ M
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Table 2. Salinity and temperature in each concentration treatment in diatom growth inhibition test.

Concentration Salinity (%o) Temperature (°C)

treatment (%) 0 24 | 48 | 72 | 96 | 120 | 144 | 168 | O 24 | 48 | 72 | 96 | 120 | 144 | 168
h h h h h h h h h h h h h h h h
Negative control | 30.0 { 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 [ 22.0 | 22.0 | 22.0
Salinity control 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
25 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
5 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
10 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
25 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
50 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
100 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 30.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0 | 22.0
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8 g; Table 3. Ammonia-N, sulphide, total suspended solids, total residual chlorine concentration at the beginning and ending
oF 3 5 of the diatom growth inhibition toxicity test.
fogt 2 g Concentration Ammonia-N Sulphide Total suspended solids Total residual chlorine
25 §1 treatment (mg L) (mg L) (mg L) (mg L) o n
21: E% (%) Initial End Initial End Initial End Initial End % %’. E. <
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Table 1. Dissolved oxygen concentration and pH in each concentration treatment in shrimp acute toxicity test.

Concentration Dissolved oxygen (mg L1) pH
treatment () 0h | 12h | 24h | 36h | 48h | O0h | 12h | 24h | 36h | 48h
Negative control 6.1 6.8 7.0 7.2 7.0 7.9 7.8 7.9 7.9 7.9
Salinity control 6.5 6.3 7.0 7.4 7.3 7.8 7.9 7.8 7.9 7.9
6.5 6.2 6.5 6.8 6.4 6.8 7.9 7.8 7.8 7.8 7.8
12.5 7.2 7.3 7.1 7.1 74 7.8 7.8 7.9 7.7 7.6
25 7.1 7.0 74 7.5 7.6 7.8 7.8 7.8 7.7 7.7
50 7.0 6.9 6.7 7.2 7.2 7.9 7.9 7.8 7.8 7.9
100 6.8 6.5 6.9 7.0 7.1 7.9 7.9 8.0 7.9 8.0
Table 2. Salinity and temperature in each concentration treatment in shrimp acute toxicity test.
Concentration Salinity (%o) Temperature (°C)
treatment () Oh | 12h | 24h | 36h | 48h | Oh | 12h | 24h | 36h | 48h
Negative control 25.0 25.0 25.0 25.0 25.0 220 220 220 220 220
Salinity control 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
6.5 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
12.5 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
25 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
50 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
100 25.0 25.0 25.0 25.0 25.0 22.0 22.0 22.0 22.0 22.0
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Table 3. Ammonia-N, sulphide, total suspended solids, total residual chlorine concentration at the beginning
and ending of the shrimp acute toxicity test.

AW0057243(0)

Total suspended

Concentration Ammonia-N Sulphide solids Total residual chlorine
treatment (mg L7) (mg L7) (mg L) (mg L7)
nitia n nitia n nitia n nitia n
(%) Initial End Initial End Initial End Initial End
Negative 0.05 0.17 <0.1 <0.1 3 3 <0.02 <0.02
control
Salinity control 0.05 0.19 <0.1 <0.1 3 4 <0.02 <0.02
6.5 1.76 1.92 <0.1 <0.1 10 12 <0.02 <0.02
12.5 4.24 5.06 <0.1 <0.1 24 26 <0.02 <0.02
25 6.38 8.37 <0.1 <0.1 41 35 <0.02 <0.02
50 11.7 12.6 <0.1 <0.1 63 57 <0.02 <0.02
100 204 21.7 <0.1 <0.1 78 62 <0.02 <0.02
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