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05 November 12

Attention: MR. SUN NG

RE: GE/2009/16.19 - AGREEMENT NO CE 15_2010(DS) UPGRADING OF CHEUNG CHAU AND TAl
O SEWAGE COLLECTION

Dear MR. SUN NG,

Toxicity Test Result for Sediment Samples

We are pleased to provide the results of the toxicity testing performed on the sediment samples and
reference sediment of the captioned project. The sediment samples were received within the period of 29
December 2011 to 11 January 2012. Each sample was assigned with an ALS identification (ID) code as
stated in Table 1.2. The samples were tested with the three toxicity tests:

3 10-day Amphipod Survival Test — Leptocheirus plumulosus
[1 20-day Polychaete Growth and Survival Test — Neanthes arenaceodentata
[1 48-60-hour Bivalve Larvae Survival and Normality Test — Crassostrea gigas

The Amphipod testing was performed according to the United States Environmental Protection Agency
(US EPA) Methods for Assessing the Toxicity of the Sediment-associated Contaminants with Estuarine
and Marine Amphipods (EPA/600/R-94/025, 1994). The Polychaete Survival and Growth and the Bivalve
Larval Development testing were performed according to the Puget Sound Estuary Program (PSEP,
1995) protocol.

A QA/QC review confirmed that the tests met all acceptability criteria for test validity as outlined in the
respective protocols. Reference toxicant results for all three species were within warning limits (Mean
+28D) based on historical laboratory performance, indicating that the relative health and sensitivity of the
test organisms were consistent with previous batches of test organisms.

Should you have any questions or comments related to the report, please feel free to contact the
undersigned at 2610 1044 or via e-mail at lvan.leung@alsglobal.com

Yours sincerely,

Mr. Leung Sai Ho, Ivan
Supervisor - Ecotoxicology Section
ALS Technichem (HK} Pty Ltd

ALS Batch HK1206244
5-Nov-12
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1 SAMPLE INFORMATION

Table 1.1  Sample Details

ALS work order number:

Number of samplea(s) for Testing:

Condition of sample(s) at receipt:

Quantity of each sample(s) at receipt:

Sample storage after receipt:

HK1206244

5 testing samples, 1 reference sample

Temperature:  CHILLED - lce Present

Container: Miscellaneous Plastic Bag and

Vibrocore

Various

Stored in dark at 4°C

Darm~ 4 ~fte



ALS Batch HK1206244

05-Nov-12
Table 1.2 Sample Identifications
Lab ID Client ID Lab 1D Date Sampled Date Received  ® Catego
(Ecotox. Section) gory
HK1200975001 REFERENCE SEDIMENT HK1206244001 11-Jan-12 11-Jan-12 L
5*;? 200964001 & 1345 5.00-0.90M & D10 4.90-5.90M  HK1206244002 29-Dec-11 29-Dec-11 M
HK1200955001 & D11 0.00-0.90M & 0.90-1.90M &
RO o8 HK1206244003 29-Dec-11 29-Dec-11 M
;;(31 200967001 & D8 0.00-0.90M & 1.90-2.90M HK1206244004 31-Dec-11 31-Dec-11 M
% HK1200966005 D9 6.90-7.90M HK1206244005 30-Dec-11 30-Dec-11  H(>10xLCEL)

HK 1200966001 & D9 0.00-0.90M & 0.90-1.90 M HK1206244006 30-Dec-11 30-Dec-11 M

002

* Sample Sediment was diluted with 9 portions of reference sediment before testing.

® Sediments are categorized according to ETWB TCW No. 34/2002

MNAarma M ol 40



ALS Batch HK1206244

05-Nov-12
Table 1.3 Total Qrganic Carbon (TOC), Moisture Content and Porewater characteristics (pH,
Salinity and Ammonia) of Testing Sediments
Total Organic  Moisture
Client ID ALS D Carbon (TOC) Content Grain Size Porewater
. Salinity *Ammonia-N
Q, e, Q,
(Ecotox. Section) (%) {%) (<B63um) (%} pH (PP (Total, mgN/L)
REFERENCE SEDIMENT HK1206244001 1.38 50.4 78.4 7.8 35 4.74
D10 0.00-0.90M & D10 4,90-5.90M  HK1206244002 0.89 48.2 88.2 7.9 35 15.9
D11 0.00-0.90M & 0.90-1.90M & 6.90-7.90M  HK1206244003 0.93 481 98.5 7.5 35 35.4
DB 0.00-0.90M & 1.90-2.30M  HK1206244004 1.23 34.9 70.1 7.5 35 0.83
D9 6.80-7.90M HK12068244005 0.74 428 64.2 7.6 35 4.58
DS 0.00-0.90M & 0.90-1.90 M HK1206244008 0.85 42.2 92.9 7.7 35 3.10

* Ammonia is reported as mgN/L

Danmm 2 ~f 12
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ALS Batch HK1206244
05-Nov-12

2

Table 2.1

10-DAY AMPHIPOD SURVIVAL TEST - Leptocheirus plumulosus

— Leptocheirus plumulosus

Test Methodology for the 10-day Amphipod Survival Test

Parameter

Conditions

AW

= e D0~ W,

- O

12
13
14
15

16

17

18

19
20

21

Reference protocols:
Organism source:

Testing periods:
Test type:

Test duration:
Temperature:
Salinity:

Light quality:
llluminance:

Photoperiod:
Test chamber:

Number of organisms per chamber:

Number of replicates:
Feeding regime:
Aeration:

Overlying water:

Overlying water guality monitoring:

Control sediment:

Endpoints:
Statistical analysis:

Test acceptability criterion:

USEPA (1994) & ALS (2000) (Ref. 3 & 4)

Collected from Aquatic Biosystem; body length 2-4 mm:;
no mature males or females

10 Feb 2012 - 20 Feb 2012

Sediment toxicity test, static, non-renewal
10 days

25 +1°C

20 + 1 ppt

Wide-spectrum fluorescent lights
500-1000 lux

24h : Oh (Light : Dark)

1L glass jar with 10cm internal diameter; 175mL
sediment; 800mL overlying seawater; position of test
container randomized

20
5
None

Overlying water aerated overnight before the start of test
and throughout the test at approximately 100
bubbles/min; maintains >60% dissolved oxygen
saturation

Reconstituted seawater made up from artificial sea salt
(Brand: Red Sea®}; filtered through a 0.5pm filter;
sterilized by ultraviolet light

Temperature, pH, salinity and dissolved oxygen
measured daily; total ammonia and sulfide content taken
at0dand10d

Collected from Port Shelter at PS6 (E850234 N820057)
on 12 December 2011 by grab sampler; expires on 09
June 2012; stored at -20°C after collection; sieved with
0.5mm sieve before testing; ALS Ref ID:
HK1129264001

Emergence’ (recorded daily); survival; reburial®

Data tested for normality and homogeneity of variance;
Statistically significant differences between the mean
survivals in testing sediments and reference sediment
determined at a probability of p < 0.05 using ToxCalc 5.0
(Ref 7)

200% mean survival in control sediment

Pane R nf 18



ALS Batch HK1206244

05-Nov-12
Reference Toxicant Test
22  Test type: Water only test, static
23  Toxicant: Cadmium
24  Test duration: 86 hours
25  Photoperiod: Oh : 24h (Light : Dark)
26  Test Chamber: 1l glass jar with 10cm internal diameter; 00 mL
27  Number of organisms per chamber: 10
28  Number of replicates: 2
29  Qverlying seawater quality monitoring: Temperature, pH, salinity and dissolved oxygen of the
30 Endpoints: Survival
31  Statistical analysis: 96-h LC50 for Cadmium determined by ToxCale 5.0
32  Test acceptability criterion: 2 90% mean survival in control seawater
33  Other testing conditions are the same as in the sediment test

' Number of amphipods appearing on the sediment surface or water column
2 Number of suwviving amphipods that rebury within 1 h in a separate container containing a 2-cm layer of control sedimant and overlying clean seawater

Pama R nf1R



ALS Batch HK1206244
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Table 2.2 Results Summary of the 10-day Amphipod Survival Test
—Leptocheirus plumulosus
. Avoidance Reburial
0,

Lab ID Sample ID Survival (%) (amphipodfiar/iday) (%)
Mean SD Mean sSD Mean

Control Control 82.0 4.5 0.00 0.00 96.0
HK 1206244001 REFERENCE SEDIMENT 95.0 5.0 0.00 0.00 98.0
HK1206244002 D10 0.00-0.90M & D10 4.90-5.90M  #*58.0 10.2 0.00 0.00 97.0
HK1206244003 D11 0.00-0.80M & 0.90-1,90M & 6.90-7.90M 81.0 8.9 0.00 0.00 899.0
HK1206244004 D8 0.00-0.90M & 1.90-2.90M #68.0 9.1 0.00 0.00 96.0
HK 1206244005 D9 6.90-7.90M 96.0 5.5 0.00 0.00 98.0
HK1206244006 D9 0.00-0.90M & 0.90-1,90 M #59.0 10.2 0.00 0.00 96.0

* Mean survival in test sediment is significantly different (p=<0.05) from that in reference sediment
# Mean survival in test sediment is <80% of that in reference sediment

Pana 7 nf 1A



g} jo g afiey

uofyendod Bunss} sy} J0 %0S I YOIUM UOREAUSIUCD B ‘UONBIIUSIU0D [BLiST] UBIPBI,

9F'L - EE°0 ¥9°0 %086 = %0001 %06 = %0°c6 cl0g ge4 02 - 102 984 Ot
uouapI) Alligeydeooy ynsay uolelig Ayligeldeody iinssy Ayjigeidasoy jinssy
{1/ poObw) 0807, U-96 Jeyemeas po Bw g wi {94) (BAIAMINS UBa | JUSLLIPSS [CJIUOD Ul (94) [BAIAINS UBaN 158 0 8leq
158 JUBDIXO | BoUBIaeY ise] Wawipag

snsojnuwinid snijeyooide] —1se | [lenung podiydwy Aep-0| 8yl Jo ereq joauo) Ayjenp jo Arewiwing ' elgelL

gz 0z 02 0¢ '8 2'8 9z ve Lo> L'o> 00°1> 001> WosL0502WoE00006a Q00VFEO0Z LMH
gL ) 02 02 '8 2’8 92 ve L'o> Fo> 00" 1> 00" 1> NO6Z-06'9 60  S00¥HE902 LMH
S/ A 02 02 ¥'8 z'8 92 ¥e L'o> L'o> 00 1> 001>  wosz0ss ® wos0-o0osa  POOFFEO0E IMH
A A 02 0z ¥'8 2’8 9z ve 10> 10> 20’6 00°L>  wosseeserosrosormevwona  SO0PYEI0Z LMH
gL (] 0z 02 7’8 28 92 ve L'o> L'0> g'S 982  wwswsraazwevoona Z00VFE90Z IMH
8L RV 0c 0¢ '8 €8 9¢ Se L'0> o> o0’ 1> 001>  IN3IWIO3S IONIHIL3Y  LOOFFES02 I MH
el [ 0z Bl ¥'8 z8 9z ve 10> 10> 00" t> 001> TOHLINOD [onU0D
Xeuwl I Xeul upn xeuw un Xeuwl Ui 0LABG 0ABQ  OF AeQ 0 Aeq al ae
(/6w) 0@ {idd) Ayunes Hd {Do)dwv L (/6w) epyng (/6w ‘miof) eruowwy  Qf sydwes
snsoimunid snateyoolde ] — 188) [eAIANS podiydwe Aep-Q | jo Arewawing Ajend) Je1ep gz elgel
€ }-AON-G

¥eg0g1XH udteg gy




ALS Batch HK1206244

05-Nov-12
3 20-DAY POLYCHAETE GROWTH AND SURVIVAL TEST
— Neanthes arenaceodentata
Table 3.1 Test Methodology for the 20-day Polychaete Growth and Survival Test —
Neanthes arenaceodentata
Parameter Conditions

1 Reference protocols: PSEP {1995) & ALS {2000) (Ref. 2 & 5)

2 Organism source: Collected from Aguatic Toxicology Support; 2-3 weeks
post emergence; dry weight 0.5-1.0 mg

3 Organism acclimation: Polychaetes were acclimated in plastic container (20cm
X 26cm x 8cm) at 20 = 1°C with 28 x 2ppt aerated
seawater of 16h : 8h (light : dark) photoperiod
Overlying seawater renewed; water quality {temperature,
pH, salinity and dissolved oxygen) measured; organisms
fed by grounded TetraMarin® in slurry form three times
a week
Temperature and salinity adjusted to testing condition at
«<B8°C and <5ppt per day respectively

4 Testing periods: 10 Feb 2012 - 01 Mar 2012

5 Test type: Sediment toxicity test; static; renewal

6 Test duration: 20 days

7 Temperature: 20 +1°C

8 Salinity: 28+ 1 ppt

9 Light quality: Wide-spectrum fluorescent lights

10 lluminance: 500-1000 lux

1t Photoperiod: 24h : Ch (Light : Dark)

12 Testchamber: 1L glass jar with 10cm internal diameter; 175ml.
sediment; 800mL overlying seawater; position of test
container randomized

13 Number of organisms per chamber: 5

14 Number of replicates: 5

15  Feeding regime: Fed every second day (from day 0} with 40mg (dry
weight) grounded TetraMarin® in slurry form in each
testing chamber

16 Aeration: Overlying water aerated overnight before the start of test
and throughout the test at approximately 100
bubbles/min; maintains >60% dissolved oxygen
saturation

17 Overlying water: Reconstituted seawater made up from artificial sea salt
(Brand: Red Sea®y); filtered through a 0.5um filter;
sterilized by uliraviolet light

18  Overlying water quality monitoring: Temperature monitored daily; pH, salinity and dissolved
oxygen measured every third day before water renewal;
total ammonia and sulfide taken at 0 d and 20 d

19  Control sediment; Collected from Port Shelter at PS6 (E850234 N820057)

on 12 December 2011 by grab sampler; expires on 08
June 2012; stored at -20°C after collection; sieved with
0.5mm sieve before testing; ALS Ref ID:
HK1129264001

Paae 9 of 16



ALS Batch HK1206244

05-Nov-12

20  Endpoints: Survival; total biomass'; average individuat biomass';
average individual growth rate

21  Statistical analysis: Data tested for normality and homogeneity of variance;
Statistically significant differences between the mean
total dry weight in testing sediments and reference
sediment determined at a probability of p < 0.05 using
ToxCalc 5.0 {Ref 7)

22  Test acceptability criterion: 290% mean survival and 20.38mg/ind/day individual
growth rate in control sediment

Reference Toxicant Test

23 Testtype: Water only test, static

24  Toxicant: Cadmium

25  Test duration: 96 hours

26  Photoperiod: Oh : 24h (Light : Dark)

27  Test Chamber: 1L glass jar with 10cm internal diameter; 900 mL
seawater; position of test container randomized

28  Number of organisms per chamber: 10

29  Number of replicates: 2

30  Overlying seawater quality monitoring: Temperature, pH, salinity and dissolved oxygen of the
seawater measured at test initiation and termination

31  Endpoints: Survival

32  Statistical analysis: 96-h LG50 for Cadmium determined by ToxCalc 5.0
(Ref 7)

33  Test acceptability criterion: 290% mean survival in control seawater

34  Other testing conditions are the same as in the sediment test

Paae 10 of 16
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Table 3.2 Results Summary of the 20-day Polychaete Growth and Survival Test —
Neanthes arenaceodentata
tndividual Dry Individual Total Dry
Survival (%) Weight Growth Rate Weight

Lab ID Sample ID (ma) (mafindiday) (ma)
Mean SD Mean SD Mean SD Mean SD
Control CONTROL 1000 00 186 22 090 o011 930 109
HK1206244001  REFERENCE SEDIMENT 1000 0.0 197 38 0.95 019 984 19.0
HK1206244002 D100.00-0.90M & D104.90-590M 100.0 0.0 17.2 2.1 083 0.11 #859 107
HK1206244003 Dpr1oooosomaogo-18omassoreom 100.0 0.0 158 31 076 016 #79.2 155
HK1206244004 D8 0.00-0.90M & 1.90-2.90M 1000 0.0 1883 29 0.89 0.14 917 145
HK1206244005 D9 6.90-7.90M 82.0 179 192 44 093 0.22 #8555 135
HK1206244006 D9 0.00-0.90M &0.90-1.90 M 1000 00 164 57 079 0.28 #821 284

# Mean total dry weight in test sediment is <90% of that in reference sediment

Pana 11 nf 1R
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4.0  48-60-HOUR BIVALVE LARVAE SURVIVAL AND NORMALITY TEST -
Crassostrea gigas

Table 4.1 Test Methodology for the 48-680-hour Bivalve Larvae Survival and
Normality Test — Crassostrea gigas

Pararmeter Condition
1 Reference protocols: PSEP (1995) and ALS (2009) (Ref 2 and 6)
2 Organism Source: Collected from Guernsey Sea Farm
3 Organism acclimation: Organisms are stored in individual chambers at 20°C with
aerated clean seawater for a night prior to testing.
4 Initiation and termination dates: 10 Feb 2012 - 12 Feb 2012
5 Testtype: Static; non-renewal
6 Test duration: 48 hours
7 Temperature: 20+ 1°C
8 Salinity: 281 ppt
9 Light quality: Wide-spectrum fluorescent lights
10 lHuminance: 500 - 1000 lux
11 Photoperiod: 14h : 10h (Light : Dark)

12 Testchamber: 1L glass jar with 10cm internal diameter; 18.0 + 0.5 g of

sediment; 900ml. overlying seawater; sediment stirred for
10sec and allowed to settle for 4h prior to the inoculation
of embryos; position of test container randomized

13 Method for obtaining gametes: Organisms were dissected to obtain the gametes

14 Life stage of organism: <2h post—ertilization

15 Number of organisms per chamber: 20,000 — 40,000 {around 30 embryos / mL.)

16 Number of replicates: 6 (5 for testing, 1 for water quality measurement)

17 Feeding regime: None

18 Aeration: 100 bubbles/minute if dissolved oxygen drops to <60%
saturation

19 Overlying water; Natural seawater collected from uncontaminated area in

Sai Kung; Filtered through a 0.5um; sterilized by
ultraviolet light; salinity adjusted to 28ppt with fresh water
or artificial sea salt (Brand: Red Sea®)

20 Overlying water quality monitoring: Temperature, pH, salinity and dissolved oxygen were
recorded daily

21 Negative controk: Seawater without sediment
22 Endpoints: Survival, normal development, and normality survival
23 Statistical analysis: Data tested for normality and homogeneity of variance;

Statistically significant differences between the mean
normality survival in testing sediments and reference
sediment determined at a probability of p<0.05 using
ToxCale 5.0 (Ref 7)

24 Test acceptability criterion: >70% mean normal survival in seawater control
Reference Toxicant Test

25 Toxicant; Copper

26 Test chamber: 1L glass jar with 10cm internal diameter; 900mL.
seawater; position of test container randomized

27 Number of replicates: 4 (3 for testing; 1 for water quality measurement)

28 Endpoints: Normal! Survival

29 Statistical analysis: 48-60-h EC50 (and 95% confidence interval) for Cu

calculated using ToxCalc 5.0 (Ref. 7)
30 Other testing conditions are the same as in the sediment samples test

* Normality survival integrates the normality and survival end points, and measures survival of oaly the normal larvae relative to the starting
number

Pana 12 nf 1&



ALS Batch HK1206244

05-Nov-12
Table 4.2 Results Summary of the 48-60-hour Bivalve Larvae Survival and
Normality Test —  Crassostrea gigas
Survival (%) Normality (%)  Normality Survival
Lab ID Sample ID (%)
Mean 8D Mean SD Mean SD
Control CONTROL 83.3 6.3 96.9 0.6 80.8 5.8
HK 1206244001 REFERENCE SEDIMENT  81.1 1.8 97.3 1.4 78.9 1.4
HK1206244002 D10 0.00-0.90M & D104.90-5.90M  71.2 3.2 96.1 3.2 *688.4 2.3
HK1206244003 D11 0.00-0.90M & 0.80-1.90M & 6.90-7.90M  88.8 5.8 96.9 2.0 86.0 5.5
HK1206244004 D8 0.00-0.90M & 1.90-2.90M 76.2 6.4 86.7 2.4 *73.7 5.3
HK1206244005 D9 6.90-7.90M 60.8 7.5 97.6 2.8 #759.2 7.2
HK1206244006 D9 0.00-0.90M & 0.80-1.90M 83.8 7.6 98.3 1.4 82.3 6.9

* Mean percentage in test sediment is significantly different (p<0.05) from that in reference sediment
# Mean normality survival in test sediment is <80% of that in reference sediment

Pacde 14 of 16
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ALS Balch HK 1206244

05-Apr-12

Table A.1: Sample Identification

Lot ID Lab D Client ID (Ecottj.b Slgction)
K-i Control Control Caontrol
K-2 HK1200875001 REFERENCE SEDIMENT HK1206244001
K-3 HK 1200984001 & 004 D10 4.90-5.90M & D10 0.00-0.90M HK1206244002
K-4 HK1200955001 & 002 & 005 D11 0.00-0.90M & 0.90-1.90M & 6.90-7.90M HK1206244003
K-5 HK1200967001 & 003 D8 0.00-0.90M & 1.90-2.90M HK1206244004
K-6 HK1200966005 D9 6.90-7.90M HK1206244005
K-7 HK1200868001 & 002 D9 0.00-0.9CM & 0.90-1.80 M HK1208244006

* Lot ID is identification used during testing



SEDIMENT POREWATER QUALITY

Client: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT Date: ! Fel-)2
Batch No.: HKI1206244 Test Type: Sediment Toxicity Test
Sample ID: 1-6
| Salinity | Ammonial . . Salinity § Ammonial, ..
Sample [D pH (pp) (mg/L) Initial Sample ID pH (ppd (mg/L) Initial
REFERENCE )
SEDIMENT(HK 1206244001y | 7§ 55 ¢ 7¢

0.90M (HK1206244002)

A

38

19.3(

D11 0.00-0.50M & 0.90-1.90M

Nmo 4.90-5.90M & D10 0.00-
I

& 6.90-7.90M(HK 1206244003y | /- 5 15 (&4,
DS 0.00-0.90M & 1.90-

2. 90M(HK 1 206244004) x4 Z § J.of
D9 6.90-7.90MKI06284005 | 7 (| 3§ cgf
D9 0.00-0.90M & 0.90-1.90

M(HK1206244006) 7-7 3 5 777

T[N i | T

ef 579

WQ [nstrumenl Amnionia:

Comments

HK896

pH meter; HK895

Refractometer:

HK897

Data Verified by:

Date Verified:

4N,




ALS Technichem (HK) Pty Ltd

CERTIFICATE OF ANALYSIS

CONTACT: IR POPHIL LAM WORK ORDER: HK1206244

CLIENT:  CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT SUB-BATCH: 1

ADDRESS: GEOTECHNICAL PROJECTS DIVISION, LABORATORY: HONG KONG
GEOTECHNICAL ENGINEERING OFFICE, DATE RECEIVED: 07/03/2012
23/F., KWUN TONG VIEW, DATE OF ISSUE:  19/03/2012
410 KWUN TONG ROAD, SAMPLE TYPE: SEDIMENT
KOWLOON, HONG KONG. No. of SAMPLES: 6

ORDER: GE/2009/16.19 - AGREEMENT NO CE 15/2010(DS)
UPGRADING OF CHEUNG CHAU AND TAI O SEWAGE
COLLECTION

COMMENTS

Samples analysed on an as received basis. Results reported on an as dry weight basis.
The results of particle size distribution were shown on next page.

NOTES

This is the Final Report and supersedes any preliminary report with this batch number.
Results apply to sample(s) as submitted. All pages of this report have been checked and approved for release.

ISSUING LABORATORY: HONG KONG

Address

ALS Technichem (HK) Pty Ltd Phone: 852-2610 1044

11/F., Chung Shun Knitting Centre, Fax: 852-2610 2021

1-3 Wing Yip Street Email: hongkong@alsenviro.com
Kwai Chung

HONG KONG

k Faj, Godfrey
oratory Manager - Hong Kong

This report may not be reproduced except with prior written approval from ALS Technichem (HK) Pty Ltd.

Abbreviations: % SPK REC denotes percentage spike recovery
CHK denotes duplicate check sample
LOR denotes limit of reporting
LCS % REC denotes Laboratory Control Sample percentage recovery Page 1 of 2

s 11/F, Chung Shun Knlttlng Centre 1 3 Wlng Yip Street, Kwai Chung, N.T., Hong Kong  PHONE +852 2610 1044 FAX +852 2610 2021
Part of the ALS Laboratory Group A Campbell Brothers Limited Company

Enuironmental g www.alsgloba!.com

RIGHT SOLUTIONS |



2 40 2 36 P11 Add OIH) wiayoiuyia | STy IBJUSUUUONRMNLEIDS STV
0001 12 99 19 6°% 9°S 6°'¥F oy - 900- +FZ90CTAH W 06"1-06"0 ® W06'0-00°0C 64
0001 'St g'¢t 8'5¢ T°€¢ 6°0¢ 2’61 £°8T - S00-  $FZ90ZTHH W06"'£-06'9 64
0°001 6'6¢ 1'6c £°8C 24 8°5¢ 02 S 2T - 00—  tvPCO0CTMH W06 ¢-06°T & WO6'0-00'0 A
0001 ST > > 1> > 1> 1> - £00-  PPEO0ZTHH ? W06 E-06'0 ' WO6'0-00°0 T14Q
0'0601 81 £E 1T > > |4 > o ¢00-  PPZ90ZTHH 06°0-00°0 0TA # WOB'S-06'F 014
0'001 91 /L1 6°9 £t 01 1> > - T00-  +$<902THH INAWIGIS 3IDONTY343
wngEg- wngg NG/ + wnanE+ wnosT+ wngpe+ wnot/+ UEZ [C5]

3715 3A3IS 1y61am Aup |e10L ou qe ddures
pauielay abeiuadiad aAlRINWND
6°¢6 T> T> 1> T> 1> T> 9% 0001 00—  ¥¥Z90ZTHH W 06'T-060 ® WO6'0-00°0 60
i 4° 't 0L 4°C (a4 81T S°E £'ST 000t S00-  ¥HC90LTHH W06°£-0679 8Q
1°04 1> T> 1> 0'Z 'S 6L St 000t FOO-  ¥¥Z90ETHH WN06"Z-06"E ® WO6°0-00°0 84
S°86 1> 1> 1> T~ 1> 1> 1> 0°'00% £00-  ¥PZO0ITHH R W06'T-06"0 ® WOE'0-00°0 TEQ
2°86 1> 1> 1> > 1> T> 1> 0001 Z00-  ¥¥ZO0LTHH 06°0-00°0 01A ? WO06°5-06'F OTQ
¥'8L 8¢ o011 S'¢ £e i> T> 1> 0001 T00-  ¥¥290ETHH INIWIA3IS IDNIHIJTY
wngg- wngg+ wng s+ wnoQT+ wnpsT+ wnoog+ wngT+ Wiz + ()
AZIS NS 1yBram Aup jeio, ou gEl Sidures
paulelay usdiod
669 0 ¥0 20 20 S'0 20 S'E 784 Q00—  EFZ902THH W O06'T-06"0 @ WO6'0~-00°0 60
L'6¥ £ ¥'S 1Z 21 ¥'T L ¢t A SQ0- PE290ZTMH W06'2-06"9 60
209 L0 £0 70 81 N4 8°9 40T 6'58 O0- PP Z90CTHH WO062-06'T @ W0G'0-00'0 8C
9'8S 7’0 £°0 0> 0> 10> 0> T'0> 505 £00- PP Z90CINH 2 WO6'T-06"0 ® WO6'0-00'0 TTA
¥'89 £0 0 0> 10 10 10 £0 9’69 200-  #PI90ZTAH 06°0-00°0 0TA ® WO6'S-06"Y OTA
&8t £'Z 89 a4 VI 7’0 20 0> €29 T00- #E#Z90ZTAH AINIWIAIS JONIYIITY
wngg- wngg+ wng/+ wWnopT + wnpsT+ WYL+ WnNet s+ Witz + HEM._mv
3ZIS AIIS wBem Aip 3oL ougE] 3|dwes
paule1ay Jybiap
uonnglLilsIg °Z1§ 2)21aed
NOILL23T10D
ADVMIS O IV.L ANV NVHD DNNFHD 40 DONIAVYDdn
(SA)0T0Z/ST 3D ON LNIWITUDV - 61°9T/6002/3D  :90UBI4Y WD
SAYY LNIWLAVEIA INFWAOTIAIT ANV DNIHIINIDNE TIAID ausd
Z102/€0/61 anssj jo 9leq
T ueq-gns
9021 HH ABPIO oM

SISATVYNY 40 31VOI411L¥3D




APPENDIX B

Complete Data for the 10-day Amphipod Survival Test
- Leptocheirus plumulosus



Client:
Batch No.:
Initiation Date:

10-Feb-12

CIVIL. ENGINEERING AND DEVELOPMENT DEPARTMENT
HK1206244

Avoidance (%)
: i A% AMean ASD
- 1 |A {Control GCONTROL 20 18 0 1] 10 50 82.0 4.5 0.00 0.00 0.00 100.0 96.0
- 2 |8 [Contrel GONTROL 20 18 0 2 10 3 0.00 88.8
- 3 |C [Controt CONTROL 20 18 1] 1 10 93 4.00 94.4
- 4 D [Conkeaot CONTROL 20 18 o 1 10 90 0.00 94.4
« 5§ |E [Contral GCONTROL 20 20 ] 0 10 100 0.00 100.0
b 1 A |HK12082440C1 [REFERENCE SEDIMENT 20 20 0 0 10 100 5.0 5.0 0.00 0.00 Q.00 160.0 98.0
2 2 |8 [HK1206244001 |REFERENCE SEDIMENT 20 19 0 1 10 95 0.00 94.7
3 3 |C |HK1208244001 |REFERENCE SEDIMENT 20 18 [ 0 10 90 0.00 100.0
4 4 |83 |HK120524400% [REFERENCE SEDIMENT 20 20 o 1 10 100 .00 95.0
5 5 [E [HK1206244001 |REFERENCE SEDIMENT 20 18 [} i 10 90 0.00 100.0
8 1 |A [HKT208244002 |01e 4535 s mion oo son 20 12 o 1 10 g0 59.0 0.2 G.00 0.00 0.00 91.7 97.0
7 2 (B [HKi20624400%2 |pto4s s poeosdwon 20 12 ] 0 10 60 .00 100.0
a8 3 |C |HK1206244002 [vt0 45055008 D10 0000 ot 20 10 G 0 19 50 .00 100.0
g 4 [0 |RK1206244Q02 [m1o+cossned mroocaosmn 20 10 0 0 10 50 0.00 100.0
10 5 [E [HK1206244C02 [pe«wssmanoaconey 20 15 Q 1 10 75 0.00 93.3
11 1 A [HK1206244003 [mrosemuesisauisisre 20 20 1 0 18 100 91.0 8.9 0.00 0.00 .00 100.0 99.0
12 2 B [HK1206244003 jpronsmiramisussniss 20 20 Q 1 16 100 0.0¢ 95.0
13 3 JC [HK1206244003 jronervnanisucinruy 20 18 0 0 10 90 0.0c 100.0
14 4 [D [HK1206244003 {rontomssmisusenrin 20 16 o] o 10 80 0.00 100.0
15 5 [E |HK1206244003 [pressmmsnrsuionte 20 17 0 0 10 85 0.00 100.0
16 1 A [HK1206244004 |05 000-050M & 1 502508 20 12 0 2 10 60 68.C 9.1 0.00 Q.00 0.00 100.0 96.0
17 2 [B [HK1206244004 |00 0.00-0 804 & 1.50-2.50M 20 13 0 1 10 65 0.00 92.3
18 3 |C [MK1206244004 |08 0000004 & 1 502500 20 15 0 1 0 75 0.00 93.3
19 4 |2 [HK1206244004 |08 0co050M 5 1502000 20 18 0 1 10 80 0.00 93.8
20 5 |E |HK1206244004 |peoocosoma ) 502501 20 12 0 & 10 60 0.00 100.0
21 1 [A |HK1206244005 |D9 6.90-7.80M 20 20 0 4 10 100 96.0 5.5 0.co Q.00 0.00 100.0 98.0
22 2 |B JHK1206244005 |D9 6.90-7.90M 20 20 0 1 10 100 0.00 95.0
23 3 [C |HK1206244005 |DS 6.90-7.50M 20 18 1] 4 10 a0 0.co 100.0
24 4 |D {HK1206244005 |D9 6.90-7.50M 20 20 0 4 10 100 0.00 100.0
25 5 |E [HK1206244005 |D9 6.90-7.90M 20 18 0 1 10 a0 0.00 94,4
26 1 |A [HKI208244006 [D20oo050M 8 050160 20 15 o] Q 10 75 59.0 10.2 0.00 0.00 0.00 100.0 96.0
27 2 {B [HK1206244006 |95 000 s0M 4 050150 M 20 12 [s] 1 10 GO 0.00 91,7
28 3 |C [HK1208244006 {73 00005008 050-150 % 20 10 o] 1 10 50 0.00 90.0
29 4 D [HK1206244006 {05 ¢:000.500 4 0501501 20 12 [+] Q i0 GO 0.00 100.0
A0 5 |E |HK1208244006 j05 00005014 0501501 20 10 [+] 0 10 50 0.00 100.0

Reviewed by:

Hh




Test: LP

Test ID: HK1206244a

Species: LP Protocol: -EFPAB00Q R-
Sample ID: VA Sample Type: MSE
Start Date: 10/02/2012 End Date: 20/02/2012 Lab 1D: ALS
Pos |ID  |Rep |Group Initial no. Final no. Avoidance [Reburying [T. Duration (Days)  Notes
1 1{REFERENCE 20 20 0 0 10
2 2|REFERENCE 20 19 0 1 10
3 3|REFERENCE 20 18 0 0 10
4 4|REFERENCE 20 20 0 1 10
5 5|BEFERENCE 20 18 0 0 10
6 1]1206244-02 20 12 0 1 10
7 2|1206244-02 20 i2 0 0 10
8 3|1206244-02 20 10 0 0 10
9 411206244-02 20 10 0 0 10
10 5/1206244-02 20 15 0 1 10
11 111206244-03 20 20 0 0 10
12 211206244-03 20 20 0 1 10
13 3[1206244-03 20 18 0 0 10
14 4[(1206244-03 20 16 0 0 10
15 5{1206244-03 20 17 0 0 10
16 1[1206244-04 20 12 0 0 10
17 2{1206244-04 20 13 0 1 10
18 3{1206244-04 20 15 Y 1 10
19 411206244-04 20 16 0 1 10
20 511206244-04 20 12 0 0 10
21 111206244-05 20 20 0 0 10
22 2{1206244-05 20 20 0 1 10
23 3{1206244-05 20 18 4] 0 10
24 4{1206244-05 20 20 o 0 10
25 5[1206244-05 20 18 0 1 10
26 1]1206244-086 20 15 0 0 10
27 2]1206244-06 20 12 0 1 10
28 3[1206244-06 20 10 0 1 10
29 4]1206244-06 20 12 0 0 10
30 5]1206244-06 20 10 0 0 10
Comments:
Page 1 ToxCale 5.0 Reviewed by: _ﬁ_



-Survival

Start Date: 10/02/2012 Test ID: HK1206244a Sample ID: VA
End Date: 20/02/2012 Lab ID: ALS Sample Type: MSE
Sampfe Date: Protocol: -EPAB00 R- Test Species: LP
Comments:

Conc- 1 2 3 4 5

REFERENCE 1.0000 09500 0.9000 1.0000 0.9000
1206244-02 0.6000 0.6000 (05000 0.5000 0.7500
1206244-03 1.0000 1.0000 0.9000 0.8000 0.8500
1206244-04 0.8000 0.6500 0.7500 0.8000 0.6000
1206244-05 1.0000 1.0000 0.8060 1.0000 0.8000
1206244-06 0.7500 0.6000 0.5000 0,6000 0.5000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
REFERENCE 0.9500 1.0000 0.9500 0.9000 1.0000 5263 5
*1206244-02 0.5800 0.6211 0.5900 0.5000 0.7500 17.368 5 7.060 1.860 0.0948
1206244-03 0.9100 0.9579 0.9100 0.8000 1.0000 9.829 5 0.873 1.860 0.0852
“1206244-04 0.6800 0.7158 0.6800 0.6000 0.8000 13.357 5 5823 1.860 0.0862
1206244-056 0.9800 1.0105 0.9600 0.9000 1.0000 5B.705 5 -0.302  1.860 0.0617
*1206244-06 05900 0.6211 05900 0.5000 0.7500 17.368 5 7.060 1.860 0.0948
Auxiliary Tests Statistic Critical Skew Kurt
Shapire-Wilk's Test indicates normal distribution (p > 0.05) 0.9347 0.927 0.48713 -0.6087
Bartlett's Test indicates equal variances {p = 0.67) 3.1875 15.0863
Hypothesis Test (1-tail, 0.05) MSDu NSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.09482 0.09981 0.1604 0.00712 2.4E-08 5,24

Treatments vs REFERENCE

Dose-Response Plot

F T L} 1 T

® 8 3 < 3 5
= =< =< =<
i 3 3 3 3 3
w [feg o ©o @& @0

[ (= j] (o] j=
[F o ol o of o
ra r - T - b

Page 1 ToxCale v5.0.23

1-tail, 0.05 level
of significance

Reviewed by:_4&%



Test: LP

Test ID: RTLPCDO88

Species: LP Protocol: -EPAG00 R-
Sample |D: REF Sample Type: CDCL
Start Date: 2/10/2012 End Date: 2/14/2012 Lab ID: ALS
Pos |ID [Rep 1Group Initial no. Firal no. Avoidance {Reburying [T. Duration (Days) Notes
1 1{D-Control 10 10 4
2 2{D-Contral 10 10 4
3 1 0.15 10 8 4
4 2 0.15 10 8 4
5 1 0.6 10 6 4
6 2 0.6 10 7 4
7 1 1.25 10 5 4
8 2 1.25 10 3 4
9 1 2.5 10 1 4
10 2 2.5 10 0 4
11 1 5 10 0 4
12 2 5 10 0 4
Comments:
Page 1 ToxCalc 5.0 Reviewed by:_18}



-Survival

Start Date:  2/10/2012 Test ID: RTLPCDO88 Sample [D: REF
End Date: 2/14/2012 Lab ID:  ALS Sample Type: CDGL
Sample Date: Protocol: -EPABQO R- Test Species: LP
Comments;
Conc- 1 2
D-Control  1.0000 1.0000
0.158 0.8000 0.8000
0.6 0.6000 0.7000
1.25 0.5000 0.3000
2.5 0.1000 0.0000
5 0.0000 0.0000
Transform: Untransformed Number Total
Conc- Mean N-Mean WMean Min Max CV% N Resp Number
D-Control  1.0000 1.0000 1.0000 1.0000 7.0000 0.000 2 ] 20
0.16 0.8000 0.8000 0.8000 0.8000 0.8000  ¢.000 2 4 20
0.6 0.6500 0.68500 0.6500 Q0.6000 ©.7000 10.879 2 7 20
1.25 04000 0.4000 0.4000 03000 0.5000 35.355 2 12 20
2.5 0.0500 0.0500 0.0500 0.0000 0.1000 141.421 2 19 20
5 0.0000 0.0000 0.000C 0.0000 G.0000 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmad
Equality of variance cannot be confirmed
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq_ Critical P-value Mu Sigma lter
Slope 1.95924 0.34043 1.292 2.62648 0 6.18757 7.81473 0.10283 -0,1955 0.5104 3
intercept 5,38303 0.15374 5.08169 5.68437
TSCRH 1.0 o
Point Probits 95% Fiducial Limits 0.9 ]
E=CO1 2.674 0.04141 0.00796 0.09598 -
ECO& 3.355 0.09225 0.02632 0.17776 0.8 4
EC10 3.718 0.14138 0.04949 0.24832 0.7 |
EC15 3.964 0.18858 0.0755 0.31237 :
EC20 4158 0.2371 0.10525 0.37615 & 061
EC25 4,326 0.28856 0.13249 0.44262 éo.s-
EC40 4.747 0.47336 0.27742 0.68194 @ 0.4 ]
EC50 5.000 0.63753 0.40914 0.90688 et
EC60 5,253 0.85864 0.58613 1.24158 0.3 -
EC75 5.674 1.40852 0.28881 2.2551 0.0 ] A
EC80 5.842 1.71422 1.18023 2.82175 ]
EC85 6.036 2.15526 1.46104 3.99547 0.1
EC90 6.282 2.8748 1.86845 5.99506 0.0 i e
EC95 6.645 4.40593 2.64924 11.1089 0001 0.01 04 10 100
EC99 7.326 9.81464 4.97328 36.2322
Dose
Page 1 ToxCalc v5.0.23 Reviewed by: w



REFERENCE TOXICANT CONTROL CHART

Leptocheirus plumulosus - 96-h Survival LC50 Values (mg Cd /L)

Log Anlifog WARNING / CONTROL LIMIT CALCULATIONS
Mean -0.16 0.70 Maan: Mean Is calculaled for the last 20 fogarithms of EC50, convert to antilogarithm to give Geomean
SD .16 1.45 5D: Standard deviation is calculated for the last 20 logarithms of ECS0
2% 8D G.32 2.11
ucL 0,33 242 UCL: Upper Control Limit = Mean + 3 x SD, illustrated as anfilogarithms in Control Chart
uwL 017 1.46 UWL: Upper Warning Limit = Mean -+ 2 x 8D, illuslrated as anfilogarithms in Control Chart
LWL -0.48 0.33 LWL: Lower Warning Limit = Mean - 2 x 8D, illustrated as antilogarithms in Control Chart
LCL -0.64 0.23 LCL: Lower Control Limit = Mean - 3 x 8D, llustrated as antilogarithms in Control Chart
CV(%) -102
CONTROL CHART - DATA PLOT
Acceptable
Point No. LC50 log LCS0 Point No. Test Date 96-h LC50 Resuit? Calculation Method
0 0.73 -0.14 o] 12/18/2010 073 | - Trimmed Spearman Karber
1 0.60 -0.22 1 12/24/2010 0.60 OK Trismmed Spearman Karber
2 1.07 0.03 2 01/07/2011 1,07 CK Trimmed Spearman Karber
3 G.52 -0.23 3 01/28/201% 0.59 OK Trimmed Spearman Karber
4 0.36 -0.44 4 02/18/201 % .36 QK Trimmed Spearman Karber
5 0.78 -0.11 5 03/12/2011 0.78 OK FTrimmed Spearman Karber
5} 0.66 -0.18 6 03A18/2011 0.66 OK Trimmed Spearman Karber
7 1.03 0.01 7 0416/2011 1.03 oK Trimmed Spearman Karber
8 0.50 -0.30 8 04/29/2011 0.50 oK Trimmed Spearman Karber
2 0.40 -0.40 g 06/03r2011 0.40 OK Trimmed Spearman Karber
10 0.28 -0.56 10 06A17/2011 0.28 QUTSIDE 23D Trimmed Spearman Karber
11 0.68 -0.17 " 0714/2011 0.68 OK Trimmed Spearman Karber
12 0.80 <010 12 7ridi2o1ib 0.80 OK Trimmed Spearman Karber
13 1.00 0.0¢ 13 07/28/2011 1.00 oK Trimmed Spearman Karber
14 0.84 -0.07 14 08/09/2041 0.84 oK Trimemed Spearman Karber
15 0.81 -0.08 15 11/25/2011 0.81 OK Maximum Likelihood-Probit
16 0.89 -0.05 16 01/116/2012 0.88 OK Maximum Likelihood-Probit
17 0.74 -0.13 17 02/03/2012 0.74 OK Maximum Likelihood-Probit
18 0.89 -0.05 18 12/24/2011 0.89 OK Maximum Likelihood-Probit
19 1.08 0.03 19 01/20/2012 1.08 OK Maximuzn Likelihood-Probit
20 02/10/2012 0.64 oK Maximum: Likelthood-Probit
REFERENCE TOXICANT CONTROL CHART
Leptocheirus plumulosus- 96-h LC50
(Arithmetic plot based on log calculations)
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10-d MARINE AMPHIPOD SEDIMENT TOXICITY TEST - AMMONIA and SULPHIDE MONITORING

Client: CEIVIL ENGINEERING AND DEVELGEMENT DEPARTMENT Test Species:
Batch No.: HI(1206244 Source/Date Received:
Sample 1D 16 Test Inftiation Date 0
Photometer: HK898 Test Termination Date 5. 110
Ammonia (mgil) Sulphide (mg/L) Ammonia {mg/lL) Sulphide (rg/l)
Sample |2 Day 0 Day 10 Day 0 Day 10 Sample ID Day 0 Day 10 Day 0 Day 10
K-1 .73 L 4s <o Co.f
k-2 O 61 g2 <ol Lo
k- 2.5 5. 21 <ol Lol
1G4 0.5% Faoz ol Lol
K-5 0“7? O..}z Col Lot
K6 0. 7o 017 ol Lo:d
keF 958 o:7¢ Lol Zol
Initia Initial

[ay 0 - Ammonia (mgfl) Day 10 - Ammonia {(mg/L)}
J<-{ 0-73 v.79 1371 )< ~{ 6.6 | 071 /53
APD 789 % Recovery | o & < APD ®¢ 2~ | % Recovery 7.4
Day 0 - Sulphide {mg/l.}) Day 10 - Sulphide (mg/L)
APD % Recovery RPD % Recovery
Comment
Data Checked By ) Date ’5{'-!' .




10-d MARINE AMPHIPOD SEDIMENT TOXICITY TEST - DAILY WATER QUALITY

Client CEhp Test Initiation Date (Day 0) 10-Feb-12

Batch No. [ 062194 Test Termination Date (Day 10) 20-Feb-12

Sample [D =& Test Spegies/Date Collected Leptocheirus plumulosus-08/Feb/A2

Day o | 1 2 3 | 4 | 5 | 6 [ 7 1 & | 9 [ 10 |

Sample ID Salinity {ppt)

K-1 20 2 20 20 b 20 20 20 19 20 v
Initial N ~ | 7~ 7 e | — | 7 | 7= | =
Sample ID pH

K-1 84 183 | &¢162 | «3 | 8334 [ ¢3[¢¢ | g2 [ §3
initial A | 7 7~ | a . n. | ¢~ I 7 | 72—
Sample 1D Temperature (°C)

K1 26 75 2y 26 25 23 24 24 25 25 2g
Initial . e [ % Z- N EEN [ e 7 | g | 1~
Sample ID Dissolved Oxygen (mg/L.)

K-1 22 1 723 20 [ 7z= T2+ [ 727 13 Sx | 22| 7z | 23

linitial P Z |+ 7 A [ pe o 7 | F | 7= |#
WQ insturment pH HK895 temp. HK384

DO HK412 Salanity HK897
Comment
Test Set up By Y Data verifed by 10D Date Verified 3yl

HIKFMB34/71
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10-d MARINE AMPHIPOD SEDIMENT TOXICITY TEST — DAILY WATER QUALITY

[Ny

Client P RO L Test Initiation Date (Day 0} 10-Feb-12
Batch No. Mie ot Test Termination Date (Day 10) 20-Feb-12
Sample ID - £ Test Species/Date Collected Leptocheirus plumulosus-09/Feb/12
Day 0 | 1 2 3 | 4 | 5 ] 6 [ 7 8 | 9 10
Sample ID Salinity (ppt)
K-2 lo 20 2o 2 20 2o 20 20 20 230 d
K-3 25 717 v L 2o 23 2 310 20 pRv) 2
K-4 20 2v 2 v 3 2 2o 10 bR 13 ZJ
K-5 0 zv 2 2 Lo 20 2o 20 Ya > J 10
K-8 20 z - 7 L 29 29 o 20 20 12 20
K-7 20 7 2 29 29 23 L) L0 20 2.3 LO
Initial S Z“ | 7 N T | e W | P | 7 -
Sample ID pH
K-2 X4 gy | X | 8¢ | 24 | @2 Y g4 1 %5 [ 84 A
K-3 8.4 S | ¢ g3 T | &3 33 b e | B¢ | 43 %3
K-4 R4 | & g4 | 43 g3 8.3 54 g¥ | 83 £¢ | 83
K-5 33 | vy | 43 sv ey | g4 | 3% | £ | €3 g2 | %2
K6 84 | €y | g2 | so Jwr | w3 | 3% | ¢y [ €Z | ¥3 | g4
K-7 R4 | §2 | 4.3 ¥ | g3 RS L] ¢¢ | g1 94
Initial | 7o P~ | T~ N - n. T~ | 7~ T e
Sample 1D Temperature (°C)
K-2 26 26 v % 5 >< 23 25 2y 75 2<
K-3 2 %3 w 75 ig 25 2f 7 e B 4 2
K.a n 2% 7y % 34 2% 24 7| ey 2C %4
K-5 2b 2! L % 25 25 2y 2y | 7f 7Y 2¢
K-6 26 2 2 2 25 25 2% 7% 75 7% 2
K-7 26 vz 7 ” 2% s 2y vt 7y 25 sl
Initial R q— - - P e | o | g | 7~ 7~
Sample ID Dissolved Oxygen (mg/L)
K-2 1.8. Z5 2 Z2 7 7.3 7.2 7.3 2 ) 27 7.3
K-3 7.2 y& 2 73 7.7 7. 7 ™ 22 ya S.2
K-4 73 24 | 7Y 23 73 A 73 | %% 23 22 i
K-5 7.3 2% 1 75 75 72 73 | 72 | 73 22 72 7z
K-8 7. 79 7L i 7 & 74 7 ZZ 732 2} 7z
K-7 7.1 7% 72 75 7ML 7 70 | 722 A2 22 7.2
Initial ~ | 7= |-~ 7— S [ ~ | & 7 | 7— —
WQ insturrnent pH HK895 temp. HK384
DO HK412 Salanity HK897
Comment
Test Set up By 7~ Data verifed by W Date Verified “)N.t i




10-d AMPHIPOD SEDIMENT TOXICITY TEST
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

Client Cspn Test Initiation Date (pay g 10-Feb-12

Batch No. MHiete0 foepef Test Termination Date p.y 1y 20-Feb-12
Test Species Leptocheirus plumulosus
Source/Callection Date Aguatic Biosystem-09/Feb/12

SAMPLE ID K-1

Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial |REBURYING AT} Temp. pH Sal. DO
DAY 10 DAY 10 a
il 213456 78] 9|10 °c) (ppt) | (maiLy
A ClojelRld|lOololxlCTol T e o R 20 IE
B OO VIO ID[0lo D sl 1% Jo 2 2 | 74 1 = | 9
C Qo0 ISl ololo o (N Tol I« 7z ; 2 | %) | zo .
D 0 1SS0 [CIoOlOIO[olOUO ol 1% T~ } 2 g 20 7
E C o0 [ D[V [OT0 [O9Tol =2¢ Y~ 7 e Pl ) 7 2
Initial  fas | G o [l a o [ | AT ™ A N 1 Y
# dead: # missing) - A(0:2) B(U: 1 C (02 D(0:2) E(0:d)
SAMPLE ID
Number of Amphipods Emerged From NUMBER NO. NOT Water Chamistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial jREBURYING AT| Temp. pH Sal. DO
il sl a]sfef 7] s8] a]in| Part DAY 10 °c) oph) | (mgiL)
A T
B Tk
C =
5
E
Initial
(# dead: # missing) - Al ) B( : C( : ) D( : ) E{ : )
SAMPLE ID
Nurmber of Amphipods Emerged From NUMBER NO. NOT Water Chernistry at Day 10
Rep. Sediment at Days 1-10 ALIVEAT | initial |REBURYING AT| Temp. pH Sat. Do
tle[s8]4s]e[7]8]9]10] DAYIO DAY 10 ) (ppt) | (mgiL)
A
B
C
(]
E
Initial
(# dead: # missing) - Al ) B( : ) C( : ) D ) E{ : )
SAMPLE ID
Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT initial |REBURYING AT| Temp. pH Sat, DO
tl2lalals]el 78] 9 [10] PAVIO DAY 10 °C) (ept) | (mg/L)
A
B
c
D
E )
Initial
(# dead: # missing) - Al ) B( : ) C{ : D{ : ) E( : )
WQ instruments Used: .
Temp. HK384 Salinity HK897 pH HK895 BC HK412
Data Verified By "y Date Verified 'él%\ L.

FET002-2



10-d AMPHIPOD SEDIMENT TOXICITY TEST
EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

Client CIVIL ENGINEERING AND DEVELOPMENT D Test Initiation Date pay o 10-Feb-12

Batch No. Irkive ([ LG4 Test Termination Date g,y 1py  20-Feb-12
Test Species Leptocheirts piumulosus
Source/Collection Date Aquatic Biosystem-09/Feb/12

SAMPLE ID K-2

Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT initial |REBURYING AT| Temp. pH Sai. [5]e)
tl2]al4a]s]e[7]a]e]1w0] DAY DAY 10 °c) (ppt) | (mgrt
A 1D |Q[0JelSlo]lolngly ] 2o Z 0 TEEEES &
B SRR R RN 19 17~ 7 2 33 Zs ¢
c RIRIEEREERIEEIRERRIRERE | g 7~ v 2.4 =2 | 2w 7L
D ClololOlQlol0 o9 ]S 20 T~ ] e g | 2o )
E Slolold (O[O0 [0S0 '8 78 ° : T2 | ze | 71
nfial [~ =T [ [ o[ TR TS o | T o
(# dead: # missing) - Al o) B(a: () C{9 : 2) D{ ¥:0) E(¢: 2)

SAMPLE ID K-3

Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial [REBURYING AT{ Temp. pH Sal, Do
t[2]s]als[e] 78] o |10]| DAVIO DAY 10 {°C) ept) | (mg/L)
A GV]ojojololn|ololdlol 12 I~ ] 4 | 82 ] 20 | 7.
B ClClojola[Dlo]lalalV (2 7> 0 ot 5.1 W 7
C Qlold [O Qo O]9 ]o]d /3 e 0 2% X1 | 2o 7o
D Ul Ja [oTlalt JTololJolo j© T ¢ 2 £ 20 o
E Qlolo ol [o]910]d € Frer ! 4| §o | 20 €4
Initial 2 T TN I+ N I o W R TS BV B D S Y- .
(i dead: # missing) - Ao ) B{ o ¥ Clo:lv) D(®:}9) E(T:5)
SAMPLE ID K-4
Number of Amphipeds Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT initial  |REBURYING AT} Temp. pH Sal. co
1]z a[a]5]6] 7] 8] a]io| PAvio DAY 10 °Cy (ppt) | (mgiLy
A ClollCfRisfofolofold | 20 7~ © 24 | &3 | w2 | 69
is SERNIEARIRBRIERIREER ) fow , 24 | 8¢ 1 o | g%
c OlolR JaivlplololOT0 R For [] 24 Iz N -5
D DICIDIDI0 Inlolo]O]0 /6 7 0 AT 7o
E MEIEREEERNEEEIRE I/ e B 24 .3 2 7
nitial  Frac [ [se~] O] o] | o 0 |0 | % i s L
(# dead: # missing) - AP Oy B(&: p) Clo: 2} D(o:F) E( 2:3)
SAMPLE ID K-5
Number of Amphipods Emerged From NUMBER NO. NOT Water-Chemisiry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial |REBURYING AT[ Temp. pH Sal. DO
123l a]se]7]s8] 9 [10]| DA DAY 10 (°C) (ppt) | (mg/L)
A DIQIN[Q Q] S]] 0loTD [ e 2 2 IR 2o 7.\
B NMIDNIRNEBEIRNERIEREEEEE i3 e 1 25 oK 29 T
C QIO QoD ]OTOTOfD < 7 ! 24 X3 22 7~
D Olo |0 |00 [STo[OlST0 [ 4 7 ! W [ ga |20 [ 72
E QIS [QJQiO0 |0 10 al0O ]2 )2 2N ) 2¢. K 25 7.1
Initial | A [ v | D @ e oo e D ]y N O . e
{# dead: # missing) - A B (Y :/7) C{0:%) D{O:F) E(C:¢)
WQ instruments Used:
Temp. HK384 Salinity HK897 pH HK895 DC HK412

Data Verified By 4% Date Verified YA
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10-d AMPHIPOD SEDIMENT TOXICITY TEST

EMERGENCE, SURVIVAL AND DAY 10 WATER QUALITY

Client CIVIL ENGINEERING AND DEVELOPMENT D Test Initiation Date gy q) 10-Feb-12
Batch No. HE[ oLty Test Termination Date pay ¢y 20-Feb-12
' Test Species Leptocheirus plumulosus
Source/Collection Date Aquatic Biosystem-09/Feh/12
SAMPLE ID K-6
Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial |REBURYING AT Temp. pH Sal. DO
1l 2] 345678 9]i1o] DAY DAY 10 ©c) (ppt) | (mgiL)
A S510]lololdlY]lolanlold] 22 7 2 4 g2 20 7.1
B PARIRIREERIREERINEERIE 2o T l 24 3.L 7~ T
C STOloJo O TI9TaTolo e 7 v 2 3L ] 2o 7.5
D O] VIDIOJOIOT]o]OT] o 20 - 7] 2% Bt 2V 7.9
E O [OolnjolololOla]l0]0 1§ e~ f 24 S | =0 7.
Initial | o] oe A o e [ | i~ N e EN A
{# dead: # missing) - A{ Q) B{2:0) C({(? :2.) D(0:9) E{2:2)
SAMPLE 1D K-7
Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT { initial [REBURYING AT| Temp. pH Sak DO
123 a[s[e]7[a] o] DA DAY 10 (°c) (opt) | (mglL)
A IRIEERNIRIRNE R EER 2 y - 7) 2% 8.0 o Lo
B SIS D] 0 0 ) 0 lo|b Iz e i 24 G-f o (%
D SRR EEA RN E J2 o 0 24 %0 20 7.0
E Dol o] DId>Io]O |0 j0 P~ 0 2y 2o -3 70
LTI S DT e I N I N A B S Ve . .
(# dead: # missing) - Alp: %) 8(0 1Y) C( 619 D(0:%) E(0 Ju)
SAMPLE ID
Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial [REBUAYING AT| Temp. pH Sal. DO
12 3Ta[s[e6] 7] 8] 9 |10]| PAYD DAY 10 {C) (ppt) | (mg/L)
A Jor
B
c
D
E
Initiat
{# dead: # missing) - A ) B { ) C { ) D {( E( )
SAMPLE ID
Number of Amphipods Emerged From NUMBER NO. NOT Water Chemistry at Day 10
Rep. Sediment at Days 1-10 ALIVE AT | initial |REBURYING AT| Temp, pH Sal. DO
1l a3l a]ls{e|[ 7] a] 9] PAY® DAY 10 C) (PRt | (mgiL)
A
B
c
D
E
Initial
{(# dead: # missing} - Al ) B { ) C{ ) D { E { )
WQ Instruments Used:
Temp. HK384 Salinity HK897 pH HK895 DO HK412
Data Verified By HNY Date Verified A B\
=L,
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APPENDIX C

Complete Data for the 20-day Polychaete Growth and Survival Test
— Neanthes arenaceodentata
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-Total Dry Weight (mg)

Start Date:  10/02/2012 Test ID: HK1206244b Sample D: VA
End Date: 1/03/2012 LabiD: ALS Sample Type: MS
Sample Date: Protocol: PSEP 1995 Test Species: NA
Comments:

Conce- 1 2 3 4 5
REFERENCE 78.940 107.450 112110 76.850 116.490

1206244-02 93.000 73.010 76410 89.460 97.510

1206244-03 52,950 90.850 77.950 84.660 89.600

1206244-04 75.080 112,330 98.840 82,700 89.740

1206244-05 76.430 76,920 101.630 73.980 98,740

1206244-06 55.730 91.340 99.290 49.270 114.810

Transform: Untransformed 1-Tailed

Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical NMSD
REFERENCE 98.368 1.0000 98.368 76.850 116.490 19.290 5

1206244-02 85.878 0.8730 85.878 73.010 97.510 12.407 5 1.283  1.860 18.097

1206244-03 79.202 0.8052 79.202 52.950 90.850 19.804 5 1,748  1.860 20.390

1206244-04 91738 09326 91.738 75.080 112,330 15.774 5 0.621 1.860 19.845

1206244-05 85.542 0.8696 85.542 73.990 101.630 15.726 5 1.233  1.860 19.343

1206244-06 82.088 0.8345 82.088 49.270 114.810 34.585 5 1.086  1.860 28.398
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96335 0.927 -0.2566 -0.6832
Bartlett's Test indicates equal variances (p = 0.48) 4.53435 15.0863
Hypothesis Test (1-tail, 0.05) MSDu WMSDp MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences
Treatments vs REFERENCE

28.3976 0.28869 239.89 318.503 0.59201 5,24

Dose-Response Plot
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1-tail, 0.05 level
of significance
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-Survival

Start Date:  2/10/2012 Test ID: rtnacd085 Sample ID: REF
End Date: 2142012 Lab ID: ALS Sample Type: CDCL
Sample Date: Protoccl: PSEP 1995 Test Species: NA
Comments:

Conc-mg/L 1 2

D-Control  1.0000  1.0000
2.4 1.0000 1.0000
6.9 1.0000 0.8000
9.8 0.2000 0.0000
14 0.0000 0.0000
20 0.0000 0.0000

Transform: Untransformed Number Total
Conc-mg/l. Mean N-Mean Mean in Max CV% N Resp  Number
D-Control  1.0000 1.0000 1.0000 1.0000 1.0C000  0.000 2 G 8
24 1.0000 10000 1.0000 1.0000 1.000C  0.000 2 0 8
6.9 09000 09000 0.9000 0.8000 1.0000 15.713 2 1 8
9.8 0.1000 0.1000 0.1000 GC.0000 0.2000 141.421 2 7 8
14 0.0000 0.0000 ©.0000 0.0000 0.0000 0.000 2 8 8
20 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 2 8 8
Auxiliary Tests Statistic Critical Skew Kurt
Narmality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Maximum Likelihood-Probit
Parameter Value SE  985% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 15.1435 5.18026 4.99022 252968 0 0.00194 7.81473 0.99298 0.91496 0.06603 3
Intercept -8.8558 4.76173 -18.189 047722
TSCR 1.0 -3
Point Probits  mg/L  85% Fiducial Limits 0.9 ]
ECO1 2.874 577223 2.71773 6.85473 -
ECO5 3.355 6.40244 3.6823 7.37197 0.8 4
EC10 3.718 6.76607 4.31361 7.69175 0.7
EC15 3.964 7.023 4.78697 7.93625 4
EC20 4.158 7.23414 5.18785 8.15608 B 061
EC25 4.326 7.42033 5.54559 8.36694 50_5.
EC40 4,747 7.91104 6.46413 9.05829 2 sl
EC50 5.000 8.22173 6.98451 9.64282 o
EC80 5,253 8.54462 7.44654 10.4032 0.3
EC75 5.674 9.10868 B8.07648 12.1044 02:
EC80 5.842 ©.34414 8.295004 129332 o
EC85 6.036 ©.62507 8.5219 14.011 0.1 4
EC90 6.282 9.99057 879573 15.5432 0.0 ot
ECo5 8.645 10.558 9.18011 18.2025 1 10 100
ECE9 7.326 11.7107 9.87565 24.6557

Dose mg/t.

Page 1 ToxCalc v5.,0.23 Reviewad by: 13



REFERENCE TOXICANT CONTROL CHART

Neanthes arenaceodentata - 98-h Survival LC50 Values (mg Cd / L)

Log Antifoy WARNING / CONTROL LIMIT CALCULATIONS
Mean 0.83 6.75 Mean: Mean is calculated for the last 20 legarithins of EC50, convert o antilogarithm to give Geomean
SD 0.05 1.13 SD: Standard deviation is calculated for the fast 20 logarithms of EC50
2x 8D 0.10 1.27
UcCL 0.98 9.62 UCL.: Upper Contral Limit = Mean + 3 x SD, illustrated as antilogarithms in Control Chart
uwlL 0.83 8.55 UWL: Upper Warning Limit = Mean + 2 x 8D, illustrated as antilogarithms in Control Chart
LWL 0.73 5.32 LWL: Lower Warning Limit = Mean - 2 x SD, illustraled as antllogarithms in Control Chart
oL 0.67 473 LGL: Lower Control Limit = Mean - 3 x 8D, illustrated as antilogarithms in Control Ghart
CV(%) 8.20
CONTROL CHART - DATA PLOT
Acceptable
Point No. LCE0 log LC50 Point No. Test Date 96-h I.C50 Result? Calculation Method
o] 6.32 0.80 0 09/12/2010 [ - I Trimmed Spearman Karber
1 6.90 0.84 1 18/12/2010 6.90 OK Trimmed Spearman Karber
2 6.32 0.80 2 24/12/2010 6.32 OK Trimmecd Spearman Karber
3 5.78 0.76 3 G7/01/2011 5.78 QK Trimmed Spearman Karber
4 7.21 0.86 4 29/01/2011 7.21 OK Trimmed Spearman Karber
5 5.78 0.76 5 18/02/2011 5.78 OK Trimmed Spearman Karber
6 8.54 0.83 [ 12/03/2011 8.54 OK Trimmed Spearman Karber
7 5.78 0.78 7 15/04/2014 5.78 oK Trimmed Spearman Karber
8 6.90 0.84 8 29/04/2011 6.90 oK Trimmed Spearman Karber
g 5.32 0.80 9 03/06/2011 6.32 OK Trimmed Spearman Karber
10 6.90 0.84 10 17/06/2011 6.90 oK Trimmed Spearman Karber
11 6.32 0.80 11 15/07/2011 6.32 OK Trimmed Spearman Karber
12 6.32 0.80 12 715/2011 b 6,32 OK Trimmed Spearman Karber
13 578 0.76 13 29/07/2011 578 oK Trimmed Spearman Karber
14 7.88 0.90 t4 09/09/2011 7.88 0K Trimmed Spearman Karber
15 7.54 0.88 15 25M1/2011 7.54 OK Trimmed Spaarman Karber
16 g.22 092 16 24127201 8.22 0K Trimmed Spearman Karber
17 6.90 0.84 17 16/01/2012 6.90 OK Trimmed Spearman Karber
18 6.60 0.82 18 20/01/2012 6.60 OK Trimmed Spaarman Karber
19 7.53 0.88 19 03/02/2012 7.53 oK Trimmed Spaarman Karber
20 10/02/2012 8.22 OK Maximum Likelihood-Probit
REFERENCE TOXICANT CONTROL CHART
Neanthes arenaceodeniata - 96-h Survival LC50 Values (mg Cd /L)
(Arithmetic plot based on log calculations)
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20-d Neanthes SEDIMENT TOXICITY TEST - AMMONIA and SULPHIDE MONITORING

Client: CIVEL ENGINERRING AND BEVELOPMENT DEPARTMENT Test Species: Neanthes arenacecdenlata
Batch No.; HKI1206244 Sourge/Date Received: Aquatic Toxlcology Suppon / 09-Feb-12
Sample D 1-6 Test [nitition Date g,y 10-Feb-12
Photomater: HK866 Test Termination Date 1y, 4 Of.-Mar-12
Ammaonia (mgfl} Sulphide (mg/l.) Ammonia {mg/L) Sulphide {mgfL)
Sample 1D Qay 0 Bay 20 Day 0 Day 20 Sample ID Oay 0 Bay 20 Day 0 Day 20
K-1 jov Jo 12 20} ge |
k-2 0-%7 °qq <o Lol
k-3 3.%0 (2 <o - <o f
et $.4 2.4 <o ! <o
k-5 D bt o-5F <ol <o |
<5 079 /-2 Lot Lo f
K7 o5 f /- 34 < <o

initial

Day 0 - Ammonia {mgfl)

Day 20 - Ammonia {mg/L)

k-3 .30 7. %5 272
RPD & s % Recovery /,32 ( APD % Recovary
Day 0 - Sulphide (mg/l) Day 20 - Sulphide (mglL)
APD % Recovary RPD %5 Recovery
Comment
Data Checked By w Date 3’ qu r\...
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20-d Neanthes SEDIMENT TOXICITY TEST - DAILY WATER QUALITY MONITORING

Client CepP Test Species Neanthes arenaceodentaia
Batch No. IJK o 6;5& Source/Date Received Aquatle Texicelogy Support-09/Febit2
Sample ID =& Test Initiation Date (Day 0) 10-Feb-12
Test Termination Date (Day 20) 01-Mar-12
| Date | 0 3 ] 6 | 9 | 12 [ 15[ 18 ] 20
Sample 1D Salinity (ppt)
K-1 23 2% 13 R 29, 2% 2§ 28
Initiall] | . e | D O e N
Sample 1D pH
K-1 8.1 3 3-1 3.2 B2 A D) 83
[nitiall|: 0 T A s g Ta V. N
Sample 1D DO {mg/t)
K- 70 7o 72\ 69 7.0 7 T [
initial e Py | N 19~ I . S [ [ .
WQ Instrument: pH HIK895 Sal. [IKB97 DO HK412
Comments

Test Set Up By K'7 Data Verified By v Dale Verified MUYl



20-d Neanthes SEDIMENT TOXICITY TEST - DAILY WATER QUALITY MONITORING

Client T s Test Species Neanthes arenaceodentata
BatchNo. g KI’-’-DZZ‘(’S‘ Source/Date Received Acuatic Toxicology Suspen-02/Feb/12
Sample ID ¢ Test Initiation Date (Day 0) 10-Feb-12
Test Termination Date (Day 20) M -Mar-12
Date 0 | 3 ] 6 | 9 | 12 | 15 T 18 | 20
Sample 1D Salinity (ppt)
K-2 2% 2% 2% 23 2% L5 ) 25
K-3 B 23 28 2 24 23 8 23
K-4 22 28 28 23 23 2% 23 23
K-5 28 3 23 23 2% % 24 23
K-6 2% 23 23 23 23 28 13 23
K-7 2% 2§ 23 23 48 29 29 23
Initiall] > o | e Do o N ™. M.
Sample ID ph
K-2 o Y & 3.1 3= g2 &3 33
K-3 2. % %\ 8] a0 2.1 %2 22
K-4 80 50 A0 §-r el &2 w2 83
K- 8.1 R 72 &1 5 = g2 8.2
K-6 8.1 & 2 g0 5.2 5 62 3.1
K-7 g1 B\ LR 8- % 2.\ & 3
Initial| W ] ™ o D . ™ T | -
Sample ID | DO (mg/L)
K-2 7.1 7. 59 70 1 7.0 7 o 7
K-3 79 7.0 % 69 ¢S5 7.4 27 ./
K-4 7.0 7.2 12 7 7! 7.1 L& A
K-5 £1 7o 1 /® t.o 7o 7. 71
K-6 7.1 74 71 I3 7! 7.1 7.1 7.
K-7 Fa 70 T 64 64 7.1 7.4 il
Initiall| ~_ 3 e P - o [ o~ N
WQ Instrument pH HK395 Sal. HK897 DO HK412

Commenis

Test Set Up By Zf_k__/ Data Verified By ~ /w® Date Verified S f s
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APPENDIX D

Complete Data for the 48-60-hour Bivalve Larvae Survival and Normality Test
- Crassostrea gigas



Client:
Batch No.:
Initiation Dafte:

CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1206244

10-Feb-12

Summary of Results for the 48-60-hr Bivalve Larval Survival and Development Test - Crassostrea gigas

Survival %
| bensity Nommal  Avern (3 S 55

1 ontro 319 266 10 834 808 58 | 865 833 63 | 964 969 06
- 2 Control 318 230 5 721 73.7 97.9
- 3 Control 319 258 8 80.9 83.4 97.0
B 4 Control Control 319 280 9 87.8 80.6 96.9
- 5 Controi Control 319 254 2] 79.6 82,5 96.6
1 1 HK1206244001 JREFERENCE SEDIMENT{ 319 251 13 787 789 14 | 828 811 1.8 | 951 573 14
2 2  HK1206244001 |REFERENCE SEDIMENT{ 318 254 4 79.6 80.9 98.5
3 3  HK1206244001 |REFERENCE SEDIMENT| 319 249 8 78.1 80.6 96.9
4 4  HK1206244001 [REFERENCE SEDIMENT| 319 246 4 771 78.4 98.4
5 5 HK1206244001 [REFERENCE SEDIMENT| 319 258 6 80.9 828 977
6 1 HK1206244002 [D10 4.90-5.50M & D10 0,00-0.30M 319 218 23 687 684 23 | 759 712 32 | 905 96.1 3.2
7 2  HK1206244002 |D10 4.80-5.90M & D10 6.00-0.30M 319 211 6 66.1 68.0 97.2
8 3  HK1206244002 (D10 4.90-5.90M & D10 6.00-0.904 319 228 4 715 727 98.3
9 4 HK1206244002 (D10 4.90-5.00M & D10 6.00-0.90M 319 222 4 69.6 70.9 oB.2
10 5 HK1206244002 [0104.60-5.90M & D10 6.00-0.904 319 211 8 66.1 68.7 96.4
11 1 HK1206244003 [onoososomacsorsomscsorso| 319 276 18 865 860 55 | 922 888 58 | 938 969 20
12 2 HK1206244003 |o11000-0 90M & 5.90-1 904 & 6.90-7 904 319 262 ) 82.1 83.7 8.1
i3 3 HK1206244003 |o11000-090M & 0901904 & 6 90-7 504 319 298 3 93.4 94.4 Q9.0
14 4 HK1206244003 |o11000-050M & 0901 901 & 6.90-7.50% 319 253 7 79.3 81.5 97.3
15 5 HK1206244003 |oviome-bsomacaosoassoraon | 3189 283 12 88.7 925 95.9
16 1 HK1206244004 |DBC.00-0.90M & 1.90-2.00M| 318 251 19 787 V37 53 | B4B 762 64 | 930 967 24
17 2 HK1206244004 |DB0.00-G.90M & 1.90-2.00M]| 318 213 8 66.8 69.3 96.4
18 3 HK1206244004 |[D8C.00-G.90M & 1.90-2.00M| 319 247 8 77.4 79.9 g6.9
19 4 HK1206244004 [D8 0.00-0.00M & 1.90-2.90M 319 221 4 62.3 70.5 98.2
20 5 HK1206244004 |D8 0.00-0.90M & 1.50-2.00M| 319 243 2 76.2 76.8 99.2
21 1 HK1206244005 D9 6.90-7.90M 319 190 15 5866 592 72 | 643 608 75 {927 976 28
22 2 HK1206244005 |09 6.90-7.90M 319 228 2 715 721 69.1
23 3 HK1206244005 |D9 6.90-7.90M 319 181 3 56.7 57.7 08.4
24 4 HK1206244005 |D9 6.90-7.90M 319 169 i 53.0 533 99.4
25 5 HK1206244005 |D9 6.90-7.90M 319 177 3 55.5 56.4 98.3
26 1 HK1206244006 |Dg0.00-C.90M & 0.90-1.50M| 319 289 12 906 823 6.9 | 944 838 76 | 860 983 14
27 2 HK1206244006 |D90.00-0.90M & 0.90-1.50M] 319 277 i 86.8 872 9.6
28 3 HK1206244006 |D90.00-0.00M & 0.90-1.80M| 319 239 3 74.9 759 98.8
29 4 HK1206244006 |D90.00-0.90M & 0.90-1.80M] 319 241 5 75.6 771 98.0
30 5 HK1206244006 |D90.00-0.90M & 0.90-1.90 M| 319 266 3 83.4 84.3 98.9

FETO16 Reviewed by: e



Test: BV-Bivalve Larval Survival and Development T:Test ID: HK1206244¢
Species: CG-Crassostrea gigas

Protocol: CG

S8ample 1D: VA Sample Type: MS
Start Date: 10/02/2012 End Date: 12/02/201Z Lab ID: ALS
Pos IID  |Rep [Group Initial Density Normal Count Abnormal Count Notes
1 1|REFERENCE 39 251 13
2 2|REFERENCE 319 254 4
3 3|REFERENCE 319 249 8
4 4|REFERENCE 319 246 4
5 5|REFERENCE 319 258 5
& 1{1206244-02 319 219 23
7 2{1206244-02 319 211 6
8 3{1206244-02 319 228 4
9 4{1206244-02 319 222 4
10 5|1206244-02 319 211 8
11 1]1206244-03 319 276 18
12 2|1206244-03 319 262 5
13 3]1206244-03 318 208 3
14 411206244-03 319 253 7
15 5]1208244-03 319 283 12
16 1§1206244-04 319 251 19
17 2}1206244-04 319 213 8
18 311206244-04 319 247 8
19 411206244-04 319 221 4
20 511206244-04 319 243 2
21 1]1206244-05 319 190 15
22 2/1208244-05 319 228 2
23 3]1206244-05 319 181 3
24 4]1206244-05 319 169 1
25 5[1206244-05 319 177 3
26 1]1206244-06 319 289 12
27 2(1206244-06 319 277 1
28 3[1206244-06 319 239 3
29 4(1206244-06 319 241 S
30 5[1206244-06 319 266 3
Comments:
Page 1 ToxCalc 5.0 Reviewed by:_z4bh_



Bivalve Larval Survival and Development Test-Normality Survival

Start Date: 10/02/2012 TestiD: HK1206244¢ Sample 1D: VA
End Date: 12/02/2012 Lab ID: ALS Sample Type: MS
Sample Date: Protocoi: CG Test Species: GCG-Crassostrea gigas
Comments:
Conc- 1 2 3 4 5

REFERENCE 0.7868 0.7962 0.78068 (.7712 0.8088
1206244-02 0.6865 0.6614 0.7147 0.6959 0.6614
1206244-03 0.8652 0.8213 0.9342 07931 0.8871
1206244-04 0.7868 0.8677 0.7743 0.6928 0.7618
1206244-05 0.5956 0.7147 0.5674 05298 0.5549
1206244-06 0.9060 0.8683 0.7492 0.7555 0.8339

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
REFERENCE 0.7887 1.0000 0.7887 0.7712 0.8088 1.834 5
*1206244-02 0.6840 0.8672 0.6840 0.6614 0.7147  3.358 5 8.624 1.860 0.0226
1206244-03  0.8602 1.0806 0.8602 0.7931 09342  6.430 5 -2.795  1.860 0.0475
*1206244-04 0.7367 0.9340 0.7367 0.6677 0.7868 7.196 5 2117  1.860 0.0457
*1206244-05 0.59256 0.7512 0.5925 05298 07147 12.210 5 5948  1.860 0.0613
1206244-06 0.8226 1.0429 0.8226 0.7482 0.9060 8.391 5 -1.073 1.860 0.0586
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96531 0.927 0.45488 0.168464
Barilett's Test indicates equal variances (p = 0.06) 10.728 15.0863
Hypothesis Test (i-tail, 0.05) MSDu  MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicates significant differences 0.05865 0.07436 0.04821 0.00277 2.7E-07 5,24

Treatments vs REFERENCE

Dose-Response Plot
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Bivalve Larval Survival and Development Test-Normality Survival

Start Date:  10/02/2012 Test ID: RTCGCUO24 Sample ID; REF
End Date: 12/02/2012 Lab ID: ALS Sample Type: CucL
Sample Date: Protoceol: CG Test Species: CG-Crassostrea gigas
Comments:
Conc-ug/L 1 2 3 4 5
D-Control  0.8338 0.7210 0.8088 0.8777 0.7962
1 07837 0.7774 0.7808
5 0.3229 03135 0.3072
10 01317 0.1505 0.1191
20 0.0470 0.0376 0.0313
50 0.0031 0.0000 0.0063
Transform: Untransformed Number Total
Conc-ug/l.  Mean N-Mean Mean Min Max CV% N Resp Number
D-Contrel 0.8075 1.0000 0.8076 0.7210 0.8777 7.124 5 8 41
1 07806 09666 0.7806 0.7774 0.7837  0.402 3 6 24
5 0.3145 0.3895 0.3145 0.3072 0.3229 2.508 3 50 72
10 01338 0.1656 0.1338 0.1191 0.1505 11.797 3 132 153
20 0.0387 0.0479 0.0387 0.0313 0.0470 20.405 3 171 178
50 0.0031 0.003% 0.0031 0.0000 0.0063 §00.000 3 287 288
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.74495 0.905 -0.8243 7.19784
Bartlett's Test indicates unequal variances (p = 2.79E-04) 23.432 15.0863
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma lter
Slope 2.31681 0.30357 1.72181 2.9118 0.19512 0.08592 7.81473 0.99232 (0.58049 0.43163 3
Intercept 3.65612 0.33003 3.00825 4.30198
TSCR 0.19165 0.06675 0.08042 0,30288 1.0
Point Probits  ug/l.  95% Fiducial Limits 0.9
ECO1 2,674 0.37703 0.11037 0.78651 T
ECO5 3.3556 0.74221 0.27319 1.35504 0.8 -
EC10 3.718 1.06497 0.4424 1.81286 0.7
EC15 3.964 1.35874 0.61205 2,20768 4
EC20 4.158 1.64901 0.79178 2.58324 @ 06 1
EC25 4,326 1.94698 0.98705 2.95732 §_0_5.
EC40 4.747 2.95886 1.71548 4.16942 8 0.4
ECS0 5.000 3.8062 2.38526 5.14131 o
EC80 5.253 4.89602 3.30446 6.36292 0.3 4
EC75 5.674 7.44081 5.59759 9.20408 02 ]
EC80 5.8342 8.78535 6£.83867 10.7501 o
EC85 6.036 10.6622 8.55581 13.0087 0.1 4
EC90 6.282 13.6033 11.133 16.8432 0.0 J=2 .....;‘..'1 R
EC95 6.645 19.519 15.8478 25.6352 o1 1 10 100
EC99 7.326 38.4247 28.6659 60.4345
Dose ug/l.
Page 1 ToxCalc v8.0.23 Reviewed by: 2% __



Test: BV-Bivalve Larval Survival and Development T: Test ID: RTCGCU024
Species: CG-Crassostrea gigas

Protocol: CG

Sample ID: REF Sample Type: CUCL
Start Date: 10/02/2012 End Date: 12/02/201Z Lab ID: ALS
Pos |ID  |Rep |Group Initial Density Normal Count Abnormal Count Notes
1 1{D-Control 319 266 10
2 2{D-Controf 318 230 5
3 3|D-Control 319 258 8
4  4|D-Control 319 280 9
5 5|D-Control 319 254 9
o) 1 1 319 250 8
7 2 1 319 248 9
8 3 1 319 249 7
9 1 5 319 103 20
10 2 5 319 100 23
11 3 5 319 98 29
12 1 10 319 42 50
13 2 10 319 48 53
14 3 10 319 38 50
15 1 20 319 15 76
16 2 20 319 12 55
17 3 20 319 10 47
18 1 50 319 1 102
19 2 50 319 0 99
20 3 50 319 2 87
Comments:

Page 1

ToxCalc 5.0
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BEFERENCE TOXICANT CONTROL CHART
Crassoslrea gigas - 48-60-h Survival EC50 Values (ug Cu / L)

Log Antilog WARNING / CONTROL LIMIT CALCULATIONS :
Mean (.83 8.73 Mearn: Mean is calculated for the last 20 logaiithms of EC50, convert to antilogarithm to give Geomean
b 0.18 1.50 S5Ir Standard deviation is calculated for the last 20 logarithms of EC50
2x 8D 0.35 2.24
ucL 1.35 22.62 UCL: Upper Control Limit = Mean + 3 x 8D, illustrated as antifegaritiims in Conirol Char
UwL 1.18 15,11 UWL; Upper Waming Limit = Mean + 2 x S, illustrated as antilogarithms in Controf Chart
LWL 0.48 3.06 LWL Lower Warning Limit = Mean - 2 x 8D, iliustrated as aniilogarithms in Controi Chart
L.CL 0.30 2,00 LCL: Lowsr Contro! Limit = Mean - 3 x 8D, illustrated as antilogarithms in Control Chart
CV(%) 21
CONTROL CHART - DATA PLOT
Accepiable
Point No.| EC50 |log EC50 Point No. Tesi Date | 48-60-h EC50 Result? Calcuiation Method
] 8.38 0.92 0 9/8/2009 838 | e Maximun: Likelihcod-Probit
1 6.24 0.80 1 9/29/2009 8.24 oK Maximum Liketihood-Probit
2 9.43 0.97 2 5/25/2010 9.43 OK Maximum Likelihood-Prohit
3 13.19 1.12 3 8/2/2010 13.19 CK Maximum Likelihood-Probit
4 12.28 1.08 4 97/2010 12.25 oK Maximum Likelihood-Prokit
5 12.26 1.089 5 9/28/2010 12.26 oK Maximum Likelihood-Probit
B 4.13 0.62 B 10/26/2010 413 QK Maximum Likelihcod-Prohit
7 5.95 0.84 7 11/8/2010 6.95 OK Maximum Lilkelihood-Probit
8 8.45 .81 8 11/23/2010 6.45 OK Maximum Likelinood-Probit
9 5.74 0.76 9 11072011 5,74 OK Maximum Likelhood-Prabit
10 7.30 0.86 10 3/15/2011 7.30 CK Masdmum Likelihood-Probit
11 4.32 0.64 11 4M12/2011 4.32 oK Trimmed Spearman-Karber
12 3.580 0.54 12 4119/2011 3.50 0K Trimmed Spearman-Karber
13 5.53 0.74 13 5/31/2011 5.53 O Trimmad Spearman-Karber
14 7.37 0.87 14 6/21/2011 7.37 OK Trimmed Spearman-Karber
15 8.22 0.91 15 711212014 8.22 0K Trimmed Spearman-Karber
i6 5.52 0.74 16 7/26/20%1 5.52 OK Trimmed Spearman-Karber
i7 10.44 1.02 17 9/6/2011 10.44 oK Maximum Likelihood-Probit
18 3.51 0.55 18 110/2012 3.51 OK Maximum Likelihood-Probit
19 4.73 0.68 19 1162012 4.73 OK Maximum Likelihood-Probit
20 2110/2012 3.81 0K Maximum Likelihood-Probit
REFERENCE TOXICANT CONTROL CHART
Crassosirea gigas - 48-60-h EC50
(Arithmetic plot based on log calculation)
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LENGINEERING AND DEVELOPMENT DEPARTM

LARVAL DEVELOPMENT TOXICITY TEST - AMMONIA and SULPHIDE MONITORING

Client:
Bateh No.: HKI1206244
Sample 1D; L-6

Photometer:

Test Species:

Crassostrea gigas

Source/Date Received;

Guernsey Sea Farm-08/Feb/12

Test Initiation Date g jj:

Test Termination Date gy’

Ammonia {mgiL) Sulphide {mg/L} Ammania {maiL} Sulphide {mg/L)
Sampie ID 0 Hour 48 Hour 0 Hour 48 Hour Sampie ID 0 Hour 48 Hour ¢ Hour 48 Hour
et v 3 Lot co- |
-2 0. 4F 0+%54 L0f Lol
s Jo7 J. 3¢ Lo | Lot
s [5{ 168 Lot <o
s 0.2 v-¥7 Col <ol
s o1 05t <o <ir]
7 0.1% 07+ Lol <y}

Initial

0 Hour

initial

0 Hour

k-5 |

le7 | ket

485

ofz. .2

=4 | 48 | )7) | 39y

48 Hour

48 Hour

Commant

Dala Checked By

A

Data 1' LH -



LARVAL DEVELOPMENT TOXICITY TEST - DAILY WATER QUALITY DATA

[
Client AE€ cep)p

Test Initiation Date/Time 10-Feb-12/15:00

Batch No. 2335 w22y Test Termination Date 12-Feb-12/15:00

Sample 1D B At L

Test Species / Date Collected Crassostrea gigas-08/Febi12

Temperature pH Salinity Dissolved Oxygen
Sample ID (°C) (ppt) (mg/L)
0 24 | 48 0 24 48 0 | 24 48 0 24 48
K-1 13 [ 20 | 2 [ €| 80 [ 80] 1828 = e | 69 ] 69

Z7]

Technician |Initials

Fa

e [ Relne [T oo TR o T TR oo [T

WQ Instruments Used:

Temp. HK384 pH HK895 Salinity HK897 DO HK412
Comments
st Set Up By I Data Verified By 18 Date Verified Wi/

FETO19




LARVAL DEVELOPMENT TOXICITY TEST - DAILY WATER QUALITY DATA

Client CIVIL ENGINEEAING AND DEVELOPMENT DEPARTMENT Test Initiation Date/Time 10-Feb-12/15:00
Batch No, HK1206244 Test Termination Date 12-Feb-12/15:00
SamplelD 1-6 Test Species / Date Collected Crassostrea gigas-08/Feb/12

Temperature pH Salinity Dissolved Oxygen
Sample ID (°C) (ppt) (mg/L)
0 24 48 0 | 24 48 g 24 | 48 0 24 48

K-2 &l > | 20 gf | go | &° 24 | 24 25 | 21 | 26 | 274
K-3 19 w | 2w fo | go | go || =¢ | 294 | 24 0 | 2o | 72
K-4 (4 20 | 20 | ¢o | 79 e | 29 2 |2 | 723 120 | 22
k-5 (1 12 | 2 | go| fo | 9ol ,8(29 |29 | 729 |22 |72
-6 9 | 20 |20 | 61 | 3o | &r |28 |29 |29 || 7.3 |23 | 76
K-7 [ | 29 | 3o §r | g | ol 2% (20 |9 |23 | Z* |72/

Technician Initials? | 7 |7z~ | 7= | Z | == %= Tz [ Z&=T = [=—

WQ Instruments Used:

Temp. HK384 pH HK895 Salinity HK897 DO HK412
Comments
st Set Up By T~ Data Verified By 3} Date Verified  3/¢{in

FETO19



LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT {(SAMPLES)

Client ﬁ.@fz— il Test Initiation Date 10-Feb-12
Batch No. Sy Test Termination Date  12-Feb-12
' ertilization initiation time 13:00
Initial Embryo Density 5t 7 Inoculation time 15:00
Test Volume (mL) 900 Test Species Crassostrea gigas
Aliquot Size (mL) 10 Source/Date Received  cuermsey Sea Farm-oiFebiiz
Primary Count Backup Count
Tech.
Sample 1D Rep.f Normal | Abnormal{ Normal | Abnormal Comments Init
Larvae Larvae Larvae Larvae ‘
Al 244 /o 7
Bl 2% S e
D 2RO g T
E | 254 q 12
Count /10 mL Backup Count
Re Commenis Tech,
p- Fertilized | Unfertilized )] Fertilized | Unfertilized init,
Egg Egg Egg Egg
ATl Ziy M7 Z-
B 35( 12 =
Day 0 Count C (] ) 24 P
D 30/ 1z i
E 228 J30 F>

" Embryo must be inoculated within 2 hours after initialion of fartilization

Data Verified By 23 Date Verified 2,

FETO2C



LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT (SAMPLES)

Client CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT Test Initiation Date 10-Feb-12
Batch No. HK1206244 Test Termination Date  12-Feb-12
Fertilization initiation time 13:00
Initial Embryo Density 19 Inoculation time 15:00
Test Volume (mL) 900 Test Species Crassostrea gigas
Aliquot Size (mL) 10 Source/Date Received  cuemsey Sea Farm-08iFenri
Primary Count Backup Count Tech.
Sample 1D Rep.] Normal | Abnormal} Normal | Abnormal Comments Init.
Larvae Larvae l.arvae Larvae
HK1206244001 | A 24 1?2 T
B 254 il 2
K-2 c| z# J z-
D | ¥¢ 7 7
El 259 4 ~
HK1206244002 | A | 214 23 7z
B | / 7z
K-3 C lzg Ni j78
D | 222 ¢ Z—
E| =l g 12
HK1206244003 | A | 27/ /Y Z
B 24z S -
K-4 C 299 3 o
D 253 7 s
E| *% 'z 7
HK1206244004 | A | e} /q a
B z13 ¢ Vi
K-5 c 2¢7 % 7
D 22 ¢t 7.
E 243 z 7
HK1206244005 | A | }90 /s >
B 22§ p J2
K-6 C 181 3 7=
D | /4 ! Vs
E 79 ¢ /o
HK1206244006 | A 289 /2 2
B 277 f 7
K-7 cl 239 ’ &
D 2% 5 F
E 24( 7 7~
A
B
C
D
E
* Embryo must be incculated within 2 hours after initiation of fertilization

Data Verified By 1,8 Date Verified S A e
LA N

FET020




LARVAL DEVELOPMENT TOXICITY TEST - SEDIMENT (CONTROLS)

T
Client LeESC Elzp Test Initiation Date/Time 10-Feb-12/15:00
Batch No. 74-1@1%;;3 3 HEI 290 Test Termination Date/Time 12-Feb-12/15:00
Reference Toxicant Cu Fettilization initiation Time 13:00
Stock ID HK1117761-01 Inoculation Tima 15:00
Initial Embryo Density 319 Test Species Crassostrea gigas
Test Volume (mL) 200 Source/Date Received Guarnsey Sea Farm-08/Febfi2
Aliquot Size (mL) 10
Concentrafton Primary Count Backup Count Tech.
(Hg/L) Rep.! Normal | Abnormal | Normal | Abnormal Comments Init.
Larvae Larvae Larvae Larvae
Reference Toxicant
A 250 | & z-
1.0 B 249 g o
e, 2 Q"? 7 Foe
A 703 20 -
5.0 B Joo 23 JZN
c| 9¢ 29 Vi
A 42 9/0 A
10.0 B 4 573 Y
c| 38 SO i
AL IS | 76 &~
20.0 B 12 [7% o
ci (o &7 Ca
Al ) (22 &
50.0 Bl © 79 s
c| % y7 >
Control Seawater '
A 244 fO T
B 350 5 by
0.0 c | 758 g 7o
D 240 g -
E| 254 1 G
Data Verified By 08 Date Verified 31U .
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APPENDIX E

Analytical Reporis
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