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1
1.1
1.1.1

1.2
1.2.1

1.3
1.3.1

INTRODUCTION
Background

AECOM was commissioned by Drainage Services Department (DSD) of Hong Kong SAR
Government to provide environmental consultant services for Harbour Area Treatment
Scheme (HATS) Stage 2A Advance Disinfection Facilities (ADF) at Stonecutters istand
Sewage Treatment Works (SCISTW) {the Project). The objective is to provide services as an
Environmental Consultant (EC) in accordance with the EP and Final EM&A Manual issued for
the Project, as well as to perform other dulies of the EC as specified in the Consultancy Brief.

Baseline monitoring was conducted by Monitoring Team (MT)} from October 2008 to
September 2009. Samples from effluent and marine monitoring points were collected, with
Total Residual Chiorine (TRC) and 9 Chicrination By-products (CBPs) monitored monthly, and
25 Contaminants of Concern (COCs) monitored quarterly. Sediment Quality Monitoring and
Benthic Survey were conducted twice in the year.

The Project was in operation in March 2010, and the first year operation monitoring was
conducted by MT from March 2010 to February 2011. Samples from effluent and marine
monitoring points were collected, with TRC and 9 CBPs monitored monthly and 25 COCs
monitored quarterly. Sediment Quality Monitoring and Benthic Survey were conducted twice in
the year. Whole Effluent Toxicity Test (WETT) was conducted monthly. To review the overall
performance ADF, this Final Review Report also covers operation monitoring conducted by
MT from March 2011 to April 2013. Samples from effluent and marine monitoring points were
collected, with TRC and 8 CBPs and 25 COCs monitored at frequency agreed by the DSD and
the EPD. Sediment Quality Monitoring and Benthic Survey were ceased after review on first
year operation. Whole Effluent Toxicity Test (WETT) was conducted quarterly since April
2013,

Purpose of this Report

The purpose of the Final Review Report is to summarize the monitoring results of the
operation of the Project and review the overall environmental performance of the Project.

Structure of this Report
This report comprises the foliowing sections:

Section 1 — Iniroduction

Sectlion 2 — Operational Data and Monitoring Results

Section 3 — Review and Analysis of Qperation Monitoring Data
Seclion 4 — Review on Risk Assessmentis

Seclion 5~ Review on Monitoring Frequency

Section 6 — Review on Overall Environmental Performance
Section 7 — Conclusions

AECOM Asia Co. Lid. 1 Feb 14
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2 OPERATIONAL DATA AND MONITORING RESULTS
2.1 Introduction

2.1.1  Summaries of monitoring data recorded during the operation of the Project for the monitoring
parameters as required in the Final EM&A Manual are presented in this Section. Review and
analysis of the operation monitoring results are given in Section 3 of this report.

2.2 Chemical Dosage Records

2.2.1  According to the Clause 4.8 of the Final EM&A Manual, daily chemical dosage records were
collected from DSD. The summary is tabulated in Table 2.1 below and delailed in Appendix

A.
Table 2.1 Summary of Chemical Dosage Records
Month Average Sodium Hypochlorite Average Sodium Bisulphite
Dosage {mg Cl/L) Dosage (mg NaHSO,/L)
March 2010 13.7 7.2
Aprit 2010 14.7 7.0
May 2010 12.7 6.8
June 2010 10.9 6.2
July 2010 10.7 6.2
August 2010 11.2 6.5
September 2010 11.9 6.4
Qctober 2010 10.0 5.7
November 2010 11.2 2.9
December 2010 13.4 3.0
January 2011 9.6 3.2
February 2011 12.2 3.7
March 2011 13.8 4.4
April 2011 18.3 3.2
May 2011 18.5 3.5
June 2011 18.4 3.8
July 2011 18.6 33
August 2011 18.2 2.9
September 2011 17.8 32
Oclober 2011 18.0 3.8
November 2011 17.8 3.2
December 2011 16.1 5.7
January 2012 11.8 4.6
February 2012 12.3 4.5
March 2012 14.6 3.8
Aprif 2012 16.9 3.1
May 2012 17.5 2.9
June 2012 17.3 . 3.1
July 2012 17.0 3.7
August 2012 18.0 2.6
September 2012 18.2 2.6
Oclober 2012 14.7 2.7
November 2012 11.1 2.7
December 2012 10.8 2.8
January 2013 10.3 27
February 2013 9.2 2.9
March 2013 12.0 2.9
Aprit 2013 14.9 2.9
Average 14.2 4.0
AECOM Asia Co. Ltd. 2 Feb 14
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2.3 Effluent Quality
TRC, CBPs and COCs in Effiuent

231 As referred to Clause 4.9 to 4.20 and Clause 5.4 to 5.6 of the Final EM&A Manual, monthty
effluent monitoring was carried out at existing Chamber No. 15, and the sampling location of
effluent from SCISTW is shown in Figure 2.1.

232 Details on effluent quality monitoring data (TRC, CBPs and COCs) are shown in Appendix B.
Most monitoring parameters recorded during the operation are below the detection limits.
Monitoring parameters with values above the detection limits are summarized in Table 2.2
below.

AECOM Asia Co. Lid. 3 Feb 14
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E.coli in Effluent

2.3.3 As referred to the Final EM&A Manual Clause 4.21 and 4.40, E. coli records in effluent during
the operation period were collected by DSD and the summary is tabulated in Table 2.3 helow
and detailed in Appendix H.

Table 2.3 Summary of Effluent Quality Monitoring Results (E. coli)
Month Geometric Mean of E. coli 95 precentile of E. coli (number
(number per 100mL) per 100mL)
Mar-10 11,916 931,000
Apr-10 14,141 660,000
May-10 27,427 810,000
Jun-190 24,462 1,360,000
Jul-10 10,305 199,000
Aug-10 6,667 42,850
Sep-10 1,979 37,000
Oct-10 2,142 21,000
Nov-10 1,440 184,650
Dec-10 367 2,860
Jan-11 278 2,920
Feb-11 282 495
Mar-11 348 4060
Apr-11 1480 23600
May-11 1652 65500
Jun-11 3267 414000
Jul-11 347 4650
Aug-11 7091 590500
Sep-11 1718 578000
Oct-11 1408 1231500
Nov-11 10481 2335000
Dec-11 71 940
Jan-12 81 1404
Feb-12 20 166
Mar-12 32 7600
Apr-12 942 224400
May-12 6417 473500
Jun-12 14120 893000
Jul-12 1418 400000
Aug-12 1272 301600
Sep-12 18188 2060000
Oct-12 19881 863500
‘Nov-12 22678 : 2020000
Dec-12 1962 1640000
Jan-13 354 1105
Feb-13 2989 1026000
Mar-13 125 2000
Apr-13 162 1780
AECOM Asia Co. Ltd. 6 Feb 14
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2.4

2.441

24.2

Marine Water Quality
TRC, CBPs and COCs in Marine Water

Based on the requirements stated in Clause 4.25 to 4.30 and 5.7 to 5.9 of the Final EM&A
Manual, monthly marine water quality monitoring was carried out at monitoring stations 1~4,
SM6 and SM12, as shown in Figure 2.2 with coordinates given in Table 2.4,

Table 2.4 Marine Water Quality Monitoring Stations
. _— Coordinates

Station Description Easting Northing_|

1 Ei(fjf%?ser?f Mixing Zone {ncrthwest of effluent 829762.00 810604.47

2 Edge of ZID (northwest of effluent diffuser) 830117.99 819251.93

3 Edge of ZID (southeast of effiuent diffuser) 830186.21 819184.37

4 dEi?f%(:er())f Mixing Zone (southeast of effluent 830525.00 818848.87

SM6 | Control Station 826179.81 805902.89

SM12 { Control Station 819524.19 808420.40

All monitoring parameters, except TRC and bromoform recorded during the operation (Mar
13 — Apr 13) are below the detection limits. The measured values of TRC and bromoform at
different marine water quality monitoring stations are summarized in Table 2.5 and Table 2.6
respectively. A complete table showing the marine water guality monitoring results of all
parameters {TRC, CBPs and COCs) can be found in Appendix C.

Table 2.5 Summary of Marine Water Quality Monitoring Results (TRC} at Different
Marine Water Quality Monitoring Stations
Month Average Concentration of TRC {ug/L)
Station 1 | Station 2 | Station 3 | Station 4 Station Station
SM6 SM12
March 2010 <5 <5 <5 <5 <5 <56
Aprit 2010 <5 <5 <5 <5 <b <5
May 2010 <5 <5 <5 <5 <5 <5
June 2010 <5 <5 <5 <5 <5 <5
July 2010 <5 <5 <5 <5 <5 <5
August 2010 <5 <5 <5 <5 <5 <5
September 2010 <5 <b <5 <5 <h <5
October 2010 <5 <5 <5 <H <5 <5
November 2010 <5 <5 <5 <5 <5 <H
December 2010 <5 <5 <5 <5 <5 <b
January 2011 <5 <5 <5 <5 <5 <5
February 2011 <b <b <6 <5 <5 <5
March 2011 <5 <5 <5 <5 <5 <5
Aprit 2011 <5 <b <5 <5 <5 <5
June 2011 <5 <5 <5 <5 <5 <5
August 2011 <h <5 <5 <5 <5 <5
September 2011 <5 <5 <5 <5 <h <h
October 2011 <H <5 <b <5 <h <5
December 2011 <5 <5 <5 <5 <5 <5
February 2012 <5 <5 <5 <b <b <5
Aprit 2012 <5 <5 <5 <5 <5 <5
July 2012 <5 <5 <5 <5 <5 <5
AECOM Asia Co. Ltd. 7 Feb 14
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Month Average Concentration of TRC (ug/L)
Station 1 | Station 2 | Station 3 | Station 4 Station Station
SM6 SM12

October 2012 <b <5 <h <5 <5 <5

January 2013 10 20 20 20 10 10

April 2013 <10 <10 <10 <10 <10 <10
Tabfe 2.6 Summary of Marine Water Quality Monitoring Results (Bromoform) at

2.5

2.5.1

Different Marine Water Quality Monitoring Stations

Month Average Concentration of Bromoform (ugfl)
Station 1 | Station 2 | Station 3 | Station 4 Station Station
SM6 SM12

March 2010 <0.1 <0.1 <0.1 <(.1 <0.1 <0.1
April 2010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
May 2010 0.75 0.7 0.3 0.5 0.4 0.2
June 2010 0.3 0.25 0.2 0.2 0.2 0.2
July 2010 <0.4 <0.1 <0.1 <0.1 <0.1 <0.1
August 2010 0.2 0.2 0.2 0.2 0.2 0.1
September 2010 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
QOctober 2010 0.1 0.1 0.1 0.1 <0.1 <0.1
November 2010 0.1 0.15 0.1 0.1 0.1 0.1
December 2010 0.1 0.15 0.1 0.1 0.1 0.1
January 2011 <01 0.1 0.1 0.2 0.1 0.1
February 2011 0.1 0.1 <0.1 0.1 <01 <01
March 2011 <0.1 <0.1 <0.1 <0.1 <0.1 <0,1
Aprit 2011 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
June 2011 <0.1 <{.1 <0.1 <0.1 <0.1 <0.1
August 2011 0.3 0.3 0.5 0.5 0.4 0.3
September 2011 - - - - - -

October 2011 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
December 2011 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
February 2012 0.3 04 0.4 0.4 0.5 0.5
April 2012 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
July 2012 0.2 0.2 0.2 0.2 0.1 <0.1
October 2012 0.3 0.4 0.4 0.3 0.2 <{.1
January 2013 <1 <1 <1 <1 <1 <1

April 2013 <1 <1 <1 <1 <1 <1

Sediment Quality during Operation Phase

CBPs and COCs in Sediment during First Year Operation Phase

As stated in Clause 7.4 to 7.11 of the Final EM&A Manual, sediment quality monitoring was
carried out twice a year during First Year Operation Phase at monitoring stations 1~4, WSt
V86, 583 and 884, as shown in Figure 2.3 with coordinates given as in Table 2.7,

AECOM Asia Co. Lid.
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252

2.6
2641

26.2
27
2741

2.7.2

Table 2,7 Sediment Quality Monitoring Stations

Coordinates

Station Description Easting | Northing

Near Field Stations

1 Edge of Mixing Zone (northwest of effluent

diffuser) 820762.00 819604.47

Edge of ZID {northwest of effluent diffuser) 830117.99 819251.93

2

3 Edge of ZID {southeast of effiuent diffuser) 830186.21 819184.37
4 E_dge of Mixing Zone (southeast of effluent 830525.00 818848.87
diffuser)

Mid Figld Stations

WS1 EPD Sediment Monitoring Station 828048.67 | 82011817

V56 EPD Sediment Moniioring Station 832495.44 817473.60

Far Field Stations

583 EPD Sediment Monitoring Sltation 826179.81 805902.89

554 EPD Sediment Monitoring Station 825718.54 810037.23

The monitoring results for all parameters measured under the sediment quality monitoring
programme were below their respective detection limits and are shown in Appendix D.

Benthic Survey Data during Operation Phase

As stated in Clause 7.6 to 7.21 of the Final EM&A Manual, benthic survey was carried out
{wice a year at same monitoring stations as the sediment quality monitoring during the first
year of operation. in addition to the monitoring during the first year operation, additional
benthic surveys conducted during the testing and commissioning (T&C) phase in February
2010 and after the first year operation phase in September 2011 were incorporated for a
comprehensive analysis. After reviewing the benthic surveys conducted in the first year
operation period and during the testing and commissioning (T&C) phase in February 2010 and
after the first year operation phase in September 2011, the benthic survey was completed.

For benthic survey data of both baseline and operation phases, please refer to Appendix E.
Whole Effluent Toxicity Test Results during Operation Phase

As stipulated in Clause 6.11 lo 6.18 of the Final EM&A Manual, WETT was conducted monthly
until Apr-11, bimonthly between Apr-11 to Apr-12 and quarterly between Apr-12 and Apr-13,
the result is summarized in Table 2.8 below and detailed in Appendix F.

Initially, five test species as required in the EM&A Manual were conducted. However, due to
the limitation of the supply of one of the test species, Shrimp, Copepod which Is at the same
trophic level and the same phyla as the Shrimp, was added as the test species starting from
August 2010, the 6th month since the commencement of operation.

AECOM Asia Co. Ltd. 9 Feb 14

PABGOS067341.01\Deliverables\Final Review Reporifinal Review Report Rev.0.docx



Agreement No. HATS 022008
Hire of Services for Environmental Consultant for
HATS Stage 2A ADF at SCISTW

Drainage Services Depariment Final Review Report

Table 2.8 Summary of WETT Results

Measured LC50 / NOEC for Test Species
Amphipod - Fish - B;::caagl_e Shrimp - Diatom - c':r?;r?gzgs-
Month Melita Lutjanus Metapenaeus | Skeletonema |, !
longidactyla | malabaricus Balar.wu.s ensis costatum |J3PONCUS
amphitrite
Mar-10 80.00% - 52.20% NT® 2.5% (NOEC) -
Apr-10 40.40% 82.20% 33.60% NT * 2.5% (NOEC) -
May-10 36.90% 71.50% 33.60% NT? 2.5% (NOEC) -
Jun-10 33.30% 49.40% 28.40% 39.10% 2.5% (NOEC} -
Jul-10 34.50% 46.70% 29.40% 42.90% 2.5% (NOEC) -
Aug-10 NT * - 44.40% 70.20% | 2.5% (NOEC) -
Sep-10 24.80% 43.20% 28.90% 34.30% 2.5% (NOEC)| 69.7%
Oct-10 22.10% 51.70% 29.60% 37.40% 2.5% (NOEC) -
Nov-10 22.60% 64.50% 23.20% 31.90% 2.5% (NOEC)| 74.3%
Dec-10 26.80% 53.90% 32.40% 61.90% 2.5% (NOEC)| 76.7%
Jan-11 23.90% NT * 24.10% 52.30% 2.5% (NOEC)| 70.7%
Feb-11 26.30% 38.20% 26.00% 35.80% 2.5% (NOEC)| 39.0%
Mar-11 35.20% 38.70% 23.40% 34.70% 2.5% (NOEC)| 40.70%
Apr-11 35.70% 48.20% 28.60% 42.30% 2.5% {(NOEC)| 69.90%
Jun-11 NT 40.10% 23.90% 38.00% 2.5% (NOEC)| 78.20%
Aug-11 NT 49.30% 33.60% 31.70% 2.5% {(NOEC) -
Oct-11 23.90% 59,90% 54.90% 40.60% 2.5% {NOEC)| 68.80%
Dec-11 46.90% 70.30% 30.50% 50.60% 2.5% (NOEC)| 81.40%
Feb-12 68.90% 72.20% 23.40% 45,30% 2.5% (NOEC)| 79.10%
Apr-12 34.60% 69.10% 27.40% 44.20% 2.5% (NOEC)| 73.70%
Jul-12 NT 67.70% 23.30% 41.40% 2.5% (NOEC) | 76.40%
Oct-12 49.80% 67.70% 29.50% NT 2.5% (NOEC)| 77.10%
Jan-13 65.50% 80.50% 32.50% 65.90% 2.5% (NOEC) | 84.60%
Apr-13 55.40% 72.30% 26.70% 64.70% | 2.5% (NOEC)| 75.40%

2.8
2.8.1

28.2

283

1) The mortalities in all concenfration groups were less than 50% of that In confrol group and thus LG50 cannot be
calculated

2y NT = Not Tested (due fo unavailability of specie)

3)YWETT for Copepod was carried out since August 2010,

Baseline Marine Water Quality Monitoring Results for Emergency Discharge

As required under Clause 4.42 to 4.45 of the Final EM&A Manual, a six-month baseline marine
water quality monitoring {which covers both dry and wet seasons) was carried out at
monitoring stations B7~B14, F5, WSD18~WSD20, WM4, VM7, VM8, SM6 and SM12, as
shown in Figure 2.4 with coordinates given in Table 2.9.

To obtain a more representative baseline for future monitoring, DSD has extended the
duration for the baseline monitoring for emergency discharge from six months to eleven
months, from April 2010 to February 2011.

The geometric mean of baseline marine water quality monitoring data (in terms of E.coff)
during mid-ebb and mid-flood in dry and wet season is summarized in Table 2.10 below and
detailed in Appendix G.

AECOM Asia Co. Ltd. 10 Feb 14
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Table 2.9 Marine Water Quality Monitoring Stations for Emergency Discharge
. _ Coordinates
Station Description Easting Northing |
B7 Anglers’ Beach 823836.36 825044.52
B8 Gemini Beach 825215.29 824933.71
BY Ho Mel Wan Beach 825388.98 826067.17
B10 Casam Beach 825731.46 825330.90
B11 ' | Lido Beach 826917.78 825385.83
B12 | Ting Kau Beach 826277.40 825519.01
B13 Approach Beach 827237.94 £25301.02
B14 Ma Wan Beach 824431.47 823415.85
F5 Ma Wan Fish Culiure Zone 823875.25 823699.48
W4 Gradient Station 825366.76 823461.98
WsSD18 | Central Water Front 833935.18 816624.15
WSD19 | Sheung Wan 833383.13 816836.34
WsD20 | Kennedy Town 830826.34 816244.46
VM8 Gradient Station 830363.95 817092.23
VM7 Gradient Station 832513.90 817465.40
SMB Control Station 826179.81 805902.89
SM12 Control Station 810524.19 808420.40
Table 2.10 Summary of Baseline Marine Water Quality Monitoring Resuits for
Emergency Discharge
Geometric Mean of Depth-average E. colfi (number per 100mL)
3 D Season (April 2010,
Station ‘;Vet Season {(May to September Ogober 2010 (top February
010) 2011)
B7 27 73
B8 46 95
B9 46 83
B10 46 55
B11 31 64
B12 30 77
B13 64 98
B14 64 82
F5 37 75
W4 52 107
WSD18 235 1065
WSD19 549 1226
WSD20 109 1149
VM7 328 628
VM8 183 580
SM6 36 397
SM12 3 242

Although it is stated in Clause 4.44 of the Final EM&A Manual that the baseline marine water
quality results should be reviewed together with the EPD’s marine water quality monitoring
stations in Victoria Harbour to establish the ambient conditions, in view of the facts that EPD’s
marine water quality monitoring stations in Victoria Harbour covers only 3 stations (WM4, VM7
and VM8) among the list of the stations for this Project and the monitoring conducted by the

AECOM Asia Co. Ltd.
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2.9

2.9.1

2.9.2

293

MT covered an exlensive period of eleven months, the monitoring data from EPD was not
included in the analysis.

According section 4.47 of the EM&A manual, review should be conducted to determine
whether monitoring programme for such emergency discharge event shall be continued after
two years of monitoring. However, no emergency discharge tock place in the operation phase
(March 10 to April 13) as a results no analysis was conducted.

Marine Water Quality in EPD’'s Marine Water Quality Monitoring Stations and Beaches
Marine Water Quality Stations (WM2, WM3, WM4, VM7 and VIM8)

As referred to the Final EM&A Manual Clause 4.40, monthly water quality monitoring results at
EPD marine water quality stations WM2, WM3, WiM4, VM7 and VM8 during the baseline (i.e.
one year before the commissioning of the Project) and first year operation period were
collected from EPD. For tabulated summary, please refer to the Table 2.10¢ and detailed data
at Appendix H of the First Review Report.

Beaches Along Tsuen Wan Coast

As referred to the Final EM&A Manual Clause 4.40, water quality monitoring resuits at
beaches along Tsuen Wan coast during the baseline (i.e. one year before the commissioning
of the Project) and first year operation period were collected from EPD. For tabulated summary,
please refer to Table 2.11, Table 2.12 and detailed data in Appendix H of the First Review
Report.

In addition to the above monitoring at Tsuen Wan beaches conducted by EPD, DSD
commissioned the MT to conduct a more frequent monitoring at the same locations of above
beaches using lhe same analytical method. The data obtained by DSD supplements the
monitoring works done by EPD. For summary of results, please refer to Table 2.13 and
detailed data in Appendix H of the First Review Report

AECCM Asia Co. LId. 12 Feb 14
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3 REVIEW AND ANALYSIS OF OPERATION MONITORING DATA

341 Introduction

3.1.1  The monitoring data recorded during operation of Project (Mar 10 — Apr 13}, as presented in
Section 2 above, were reviewed and analysed with the baseline monitoring data recorded
before commissioning of the Project. Details on the review and analysis of monitoring data
during operation are listed in this Section.

3.2 Chemical Dosage and Effluent Quality
Objective and Methodology of Review and Analysis

3.2.1 Chemical dosage records obtained between the operation phase (Mar 10 — Apr 13) were used
to compare the assumptions in EIA Study to investigate the effects on monitoring results.

3.2.2 To discern the overall environmental performance of the operation of the Project, the effluent
quality monitoring data obtained between the operation phase (Mar 10 — Apr 13) was reviewed
against the discharge limit recommended in the EIA Study. Moreover, the monitoring results of
Whole Effiuent Toxicity Test (WETT) during the operation phase (Mar 10 — Apr 13) were
obtained to check against the assumptions in EIA Study.

Chemical Dosage During Operation

3.2.3 According to the Clause 4.8 of the Final EM&A Manual, the recommended dosage for Sodium
Hypochlorite is 11-156mg Cl,/L and for Sodium Bisulphite is 4-7mg NaHSO4/L. The average
dosage for Sodium Hypochlorite and Sodium Bisulphite during the operation phase (Mar 10 ~
Apr 13) is 14.2 mg Cly/L and 4 mg NaHSO4/L respectively.

3.2.4 This shows that during the operation phase {Mar 10 — Apr 13), as presented in Section 2.2,
the dosage for Sodium Hypochlorite and Sodium Bisulphite is generally in line with the
recommended chemical dosage made in the EIA Study.

Effluent Quality During Operation

3.2.5 The recommended effluent discharge limil, Action and Limit Level, baseline monitoring data ,
monitoring data during operation and predicted level it EIA study are summarized in Table 3.1
below:

Table 3.1 Comparison of Operational Effluent Data and Recommended Discharge
Limits
Parameters Recommended Effluent Effluent Predicted
Discharge Guality in Quality In Level in
Limit; Baseline the EIA Study
Action/Limit Period {ug/L. | operation | (pg/L or as
Level (ug/L or or as phase specified)
as specified) specified) (Mar 10 -
Apr 13)
(ug/L or as
specified)
E.coli {number | Geomelric 200,000 N/A 103,329 200,000
per 100mL) Mean
95%-tile 3,000,000 N/A 721,000 --
TRC Max 400 11 88 20 - 100"
95%-tile 200 9.35 87.5 200
Bromoform 560 Max = 0.4 Max = 0.6 <5
AECOM Asia Co. Lid. 13 Feb 14
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Parameters Recommended Effluent Effluent Predicted
Discharge Quality in Quality in Level in
Limit; Baseline the EIA Study
Action/Limit Period (ug/L | operation | (ug/L or as
Level (ug/L or or as phase specified)
as specified)’ specified) | (Mar10 -
Apr 13)
(ng/L or as
specified)
Bromodichloromethane 16,000 Max = 0.1 Max = 0.7 <5
Chloroform 1,000 Max = 2 Max =0.7 <5-7"
Dibromochloromethane 1,500 Max =0.4 Max =4.3 <h
Bromoacetic acid 1,500,000 Max = <2 Max =0.5 <2
Chloroacetic acid 10,000 Max = <2 Max =3.0 <2-4"
Dibromoacetic acid 430,000 Max = <2 Max =6.0 <2-4"
Dichloroacetic acid 75,000 Max = <2 Max =6.0 | 20 -45.9"
Trichloroacetic acid 32,000 Max = <2 Max =14.0 | 7.19- 227
Methylene chloride 74,000 Max = <20 Max =53 <20
Carbon tetrachloride 560 Max = <0.5 Max = <1 <0.5
Chlorobenzene 1,200 Max = <0.5 Max = <1 <0.5
1,1-dichloroethane N/A ™ Max = <0.5 Max = <1 <0.5
1,2-dichloroethane 470 Max = <0.5 Max = <1 <0.5
1,1-dichloroethylene 150 Max = <0.5 Max = <1 <0.5
1,2-dichloropropane 29,000 Max = <0.5 Max = <1 <0.5
Tetrachloroethylene 420 Max = 0.6 Max=<1 | 0.5-1.3"
1,1,1-trichloroethane 4,700 Max = <0.5 Max = <1 <0.5
1,1,2-trichloroethane 4,700 Max = <0.5 Max = <1 <0.5
Trichloroethylene 470 Max = 0.6 Max = <1 1.4-=-2"
2-chlorophenol 2,400 Max = <0.5 Max = <1 <0.5
2,4-dichlorophenol 940 Max =<0.5 Max = <1 <0.5
p-chloro-m-cresol 1,800 Max = <0.5 Max = <1 <0.5
Pentachlorophenol 370 Max =<0.5 Max = <1 <2.5
2,4,8-trichlorophenol 570 Max = <0.5 Max = <1 1-2F
Bis(2-chloroethoxy) methane 86,000 Max = <0.5 Max = <1 <0.5
1,4-dichlorobenzene 3,500 Max =<0.5 Max = <1 <0.5
Hexachlorochenzene 1.4 Max = <0.01 Max = <1 <0.5
Hexachlorocyclopeniadiene 420 Max = <2.5 Max = <b <25
Hexachloroethane 1,100 Max =<0.5 Max = <1 <0.5
1,2,4-trichlorobenzene 250 Max = <05 Max = <1 <0.5
Alpha-BHC 240 Max = <0.01 Max = <1 <0.5
Beta-BHC 2.4 Max = <0.01 Max = <1 <1
Gamma-BHC 3.0 Max = <0.01 Max = <1 <1

3.2.6

A'Recommended Discharge Limit is extracled from Table 4.1 dnd 4.3 6f the Final EM&A Manhual. 1mg/L = 1,000Mg/L
* No Toxicity Reference Value available, thus Limit Level cannot be produced.
# Values In range.

It is noted that all the parameters collected during the operation phase (Mar 10 — Apr 13) are
well within the recommended discharge limit in the EIA Study. All parameters collected during
the operation phase (Mar 10 — Apr 13) are well within the recommended discharge limit in
Action and Limit Level. All parameters collected during the operation phase (Mar 10 — Apr 13)
are below the detection Ilimit, except for bromodichloromethane, chloroform,
dibromochioromethane, bromoacetic acid, chloroacetic acid, dibromoacetic acid, dicloracetic
acid, frichloroacetic acid and methylene chloride. However, these parameters collected during
the operation phase (Mar 10 — Apr 13) are still much lower than the recommended discharge
fimit.

AECOM Asia Co. Ltd. 14
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3.2.7 In view of the effluent quality in terms of E.coli conceniration, the effluent quality during the
operation phase (Mar 10 — Apr 13) complied with the recommended discharge limit and below

the Action and Limit Level.

WETTs During Operation

3.28 The WETT results collected between the operation phase (Mar 10 — Apr 13) are presented in

Section 2.7,

3.29 The Action and Limit Levels stipulated in the Baseline Condition Report are stated in Table 3.2
below. Same Action/Limit Level as shrimp was applied for Copepod, the addilional test

species for WETT,
Table 3.2 Action and Limit Levels for WETTs
Parameters Action / Limit Level

Acute Toxicity

LC50 in 48-hr amphipod survival test <7.1%
LC50 in 48-hr barnacle larvae survival test <7.1%
LC50 in 48-hr fish survival test <7.1%
LC8E0 in 48-hr shrimp survival test <{.1%
LC50 in 48-hr copepod survival {est <7.1%
Chronic Toxicily

NOEC in 7-day diatom growth inhibition fest <0.51%

3.2.10 The trend of acute toxicity level and chronic toxicity level of the effluent from the operation
phase (Mar 10 — Apr 13} for different test species are shown below:

WETT Results, Acute (Mar 2009 - Apr 2013)

Target Toxicity Level {%)

90.0%
80.0%
70.0% - ge=s Amphipod
60.0% -1 s Fish
SO_O% B s
40.0% - wmdes Barnacle larvae
30.0% - Shri
20.0% | @ snhrimp
10.0%
0-0% T ¥ T [ Ty Y i T 1 L] ] 1
O 0O 0O O o o = = N N &N ™o M o+ Copepod
R A R Y S T
T - W ¢ S S S - SR = S < + S S
$ 28483 233843333848 =

Note: Some dala are not shown as the species are not tested {due 1o unavailability of specie} or the mortalilies in all
concentration groups were less than 50% of that in control group and thus LG50 cannot be calculated,

AECOM Asia Co. Ltd. 15
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WETT Results, Chronic (Dec 2009 - Apr 2013)
2.5% -
0w |
0.5% -

wapen Diatom (NOEC)

= Target Toxicity Level (%)

0.0% |-

Dec-10 ~
Mar-11 "
Jun-11"
Dec-11
Mar-12
Jun-12
Sep-12
Dec-12 7
Mar-13

Mar-10
 Jun-10°

Sep—10‘§
Sep-11

' 3.2.11 Results show that acute toxicity level and chronic toxicity level of the effluent from between the

J 3.3.1

3.3.2

3.3.3

334

operation phase (Mar 10 — Apr 13) are within the Action and Limit Level.

Marine Water Quality
Objective and Methodology of Review and Analysis

In accordance to Clause 4.39 of the Final EM&A Manual and Clause 3.3.1(d)(i{} of the
Consultancy Brief, operation phase monitering data and baseline monitoring data shall be
compared by statistical analysis for determining of any increase of TRC, CBP and COC
concentrations in marine water after implementation of the Projecl.

Analysis of variance technique and statistical hypothesis testing were used to compare the
TRC/CBPs concentration in the marine water during the baseline monitoring period and the
operation phase (Mar 10 — Apr 13). The statistical test would compare the operation phase
(Mar 10 — Apr 13) data against the baseline monitoring results, and evaluate if there is any
statistically significant increase in TRC/CBP concentrations. The mean and variance of the
monitoring data would be used to calculate the test statistic, T,.

X— o
S/

Where X is the mean of the measured values during the operation phase (Mar 10 — Apr 13);

To =

1t is the mean of the measured values during baseline phase;

S is the standard deviation of the méasured values during the operation phase (Mar
10 — Apr 13);
n is the degrees of freedom.

If the test statistic exceeds the test criteria (; 4 n41), I.€. togs.11in this case (with o = 0.05 (95%
confident)), it indicates that the increase in the monitoring data (when compare to the baseline
condition) is statistically significant.

Statistical Analysis for Marine Water Quality

All the remaining TRC, CBPs and COCs at all the stations have a concentration that is equal
or less than the baseline average, so no statistical analysis was conducted for the remaining
parameters. As presented in Section 2.4, since results higher than detection limit and the
operation average concentration of bromoform and TRC at Station 1, Station 2, Station 3,

AECOM Asia Co. Lid. 16 Feb 14

P6005067341.01\Deliverables\Final Review Reponi\Final Review Reporl Rev.0.decx




Drainage Services Department

Agreement No. HATS 02/2008
Hire of Services for Environmental Consultant for
HATS Stage 2A ADF at SCISTW

Final Review Report

Station 4, Station SM6 and Station SM12 are higher than the detection limit and baseline
average, therefore, statistical analysis was carried out for bromoform at these monitoring
stations. The operation phase (Mar 10 — Apr 13) average concentration of Chloroform at all
station is higher than the baseline average but all below limit of detection, therefore, no

statistical analysis was carried out for Chloroform.

3.3.5 Statistical analysis of TRC and bromoform for all monitoring station are tabulated in Table 3.3
and Table 3.4 helow. The data are tested at a significant level of o = 0.05 (95% confident).
Detaifed calculations of statistical tests were shown in Appendix C.

Table 3.3 Summary of Statistical Analysis for TRC in Marine Water.
Recommended | Baseline Operation Indication of
Discharge Average Phase Significant
Limit; {ng L) Average increase / Test
Action/Limit {Mar 10 - Statistic Results
Level (pgiL) Apr 13)
(ngil)
Station 1 400 5 542 No, t, = 1.441 <
1.7986,
Station 2 400 5 5.83 No, t, =1.277 <
1.796,
Station 3 400 5 5.83 No, t, =1.277 <
1.796,
Station 4 400 5 5.83 No, t, =1.277 <
1.796,
Station SM6 400 5 5.83 No, t, =1.277 <
1.798,
Station SM12 400 5 5.83 No, t, =1.277 <
1.796,
Table 3.4 Summary of Statistical Analysis for Bromoform in Marine Water.
Recommended | Baseline Operation Indication of
Discharge Average Phase Significant
Limit; {ug /L) Average increase / Test
Action/Limit {Mar 10 — Statistic Resulis
Level {ug/L) Apr 13)
(ngfl)
Station 1 360 0.14 0.24 No, t, = 1.837 >
1.796,
Station 2 360 0.13 0.25 No, t, = 2.056 >
1.796,
Station 3 360 012 0.24 No, t,=2.1566 >
1.796,
Station 4 360 0.15 0.29 No, {, = 2,298 >
1.7986,
Station SM6 360 0.16 0.27 No, t; =1.391 <
1.796,
Station SM12 360 0.12 0.26 No, t, =1.640 <
1.7986,

3.3.6 The resulis indicate that there is statistically significant increase from the baseline condition for
the bromcform levels in marine water. The moniforing data collected in effluent quality
monitoring were used to provide information to investigate whether such increase is due to the
effluent discharged by the project according to section 4.39 of the Final EM&A manual. Result

AECOM Asia Co. LId.
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from statistical analysis shows that the effluent quality monitoring data collected during the
operation phase is not significantly larger than the resulis obtained during baseline period,
indicating it is uniikely that the increase is due to the effluent discharged by the Project.

3.3.7 Also, as mentioned in Section 2.3.2 and shown in Table 3.1, the measured bromoform levels
in effluent quality during the operation period (Mar 10 — Apr 13) are below the detection limit,
bromoform detected in the marine water is unlikely due fo the operation of the Project.

3.3.8 Therefore the significant increase in bromoform in marine water was considered not related to
the operation of the Project.

3.3.9 The results indicate that there is no statistically significant increase from the baseline condition
for the chloroform and TRC levels in marine water. All the remaining CBPs and COCs at all the
stations have a concentration that is equal to or less than the baseline average, implying that
there is no significant increase after the Project operation period (Mar 10 — Apr 13).

3.3.10 Therefore, based on the monitoring data obtained during the Project operation period (Mar
10 — Apr 13), there is no indication of the discharges from the Project would significantly
increase the bromoform, TRC, CBPs and CQCs concentration in the marine water.

AECOM Asia Co. Lid. 18 Feb 14
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3.4

34.1

342

343

3.4.4

3.4.5

3.4.6

34.7

3.4.8

3.4.9

Sediment Quality

Objective and Methodology of Review and Analysis

In accordance to the Clause 7.15 of the Final EM&A Manual and Clause 3.3.1(d)(ii) of the
Consultancy Brief, operation phase monilering data and baseline monitoring data shall be
compared by statistical analysis for determining of any increase of CBP and COC
concentrations in sediment after implementation of the Project.

Analysis of variance technique and statistical hypothesis testing is used to compare the CBP
and COC concentrations in the sediment during the baseline monitoring period and the first
year operation period. The statistical test would compare the first year operation data against
the baseline monitoring results, and evaluate if there is any statistically significant increase in
CBP/COC concentrations. The mean and variance of the monitoring data would be used to
calculate the test statistic, T,

_ X-yo
JTo = S

Where X is the mean of the measured values during first year operation phase;
U is the mean of the measured values during baseline phase;

S is the standard deviation of the measured values during first year operation phase;
n is the degrees of freedom.

If the test statistic exceeds the test criteria (i, ¢ n.1), i.€. {051 in this case {with 95% confidence),
it indicates that the increase in the monitoring data (when compared to the baseline condition)
is statistically significant.

Statistical Analysis for Sediment Quality

As mentioned in Section 2.5, all measured CBPs and COCs average levels at all the stations
during the first year operation phase are below the detection limit of lthe laboratory analysis,
that's equal to the baseline average. So, no statistical analysis on whether there is any
statistically significant increase in CBP and COC concentrations was carried out. And thus,
there is no indication of the discharges from the Project would significantly increase the CBP
and COC concentrations in the sediment.

Sediment monitoring for operation phase was completed after the first year review
period.

By referring fo the monitoring results for sediment monitoring, all measured CBP and COC
average levels at all the stations during the first year operation phase are below the reporting
limit of the laboratory analysis. No indication of the discharge from the Project would result in
significantly increase the CBP and COC concentrations in the sediment. it is considered that
sediment monitoring for operation phase was completed.

Benthic Survey

Obiective and Methodology of Review and Analysis

In accordance to the Clause 7.24 of the Final EM&A Manual and Clause 3.3.1(d)(ii} of the
Consultancy Brief, operation phase monitoring data and baseline monitoring data shall be
compared by statistical analysis for determining of any change in benthic community structure
after implementation of the Project.

In this data analysis, data were derived from six sampling time, i.e. Oct08, Jul09, Feb10, Jul10,
Jan11, Sepit. Date analysis on benthic temporal changes was performed along those time
serials. Data derived from six sampling stations, i.e., 4 near field stations (Stations 1 to 4), 2

AECOM Asia Co. Ltd. 19 Feb 14
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mid field stations (WS1 & VSB), 2 far field stations {(SS3 & S84), were used to analysis benthic
* spatial variations or changes.

3.4.10 As referred to the section 4 of the first year's review report, it was revealed that there is no
indication of the discharge from the Project would résult in adverse impacts on the benthic
communities. With employment of WETT fest (which is under a controlied environmental in
the laboratory), which is easier o spot the response of the test animals to chemical change, it
is expected that the results from WETT test could be used as an indicator to show out the
effect of ADF operation on benthic community. As referred lo the first year operation data, the
impact on benthic community from the project discharge is not expected. Unless there is
significant change on the operation procedure, the effect on benthic community should be
minimal. It is considered that benthic survey for operation phase was completed after the first
year review period,

AECOM Asia Co. Ltd. 20 Feb 14
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3.4.11

The (otal abundance and total wet weight of each faunal group, relative abundance of each
faunal group in each sampling time (in percentage) and their breakdown at each sampling
stations and data and graphical plot for the number of species in density, abundance in density,
wet weight in density, H' and J at each sample station in each sampling time are summarized
in Appendix I.

3.4.12 Detailed statistical analyses of spatial and temporal changes on benthic community are shown
in Appendix|.

3.4.13 Based on the findings in effluent quality, marine water quality and sediment quality during the
first year operation, it is believed that the significant temporal changes of benthic communities
are not due fo the Project operation. The monitoring was completed after the first year's
operation.

3.5 Marine Water Quality Monitoring Resuits for Emergency Discharge

3.5.1 The eleven-months baseline marine water quality monitoring was condueted for both dry and
wet seasons at the 17 stations after commissioning of the Project.

3.5.2 Table 3.5 below shows the baseline condition for emergency discharge at different marine
water quality monitoring stations based on the data as shown in Section 2.8. The ambient
condition, i.e. when the Project is operated normally, is established and is set as the geometric
mean of the monitoring data during the dry and wet seasons.

Tabhle 3.5 Summary of Baseline Marine Water Quality Monitoring Results for
Emergency Discharge
Geometric Mean of Depth-average E. coli (number per 100mL)
during Baseline for Emergency Discharge
Station Wet Season (May to September | Dry Season (April 2010, October
2010) 2010 to February 2011)
B7 27 73
B8 46 95
B9 46 83
B1i0 46 55
B1i1 H 64
B12 30 77
B13 64 98
B14 64 82
F5 37 75
W4 52 107
WSD18 235 1065
WSD19 549 1226
WSD20 109 1149
VM7 328 628
VM8 183 580
SM6 36 397
SM12 31 242

3.5.3 An emergency monitoring plan was developed to fllustrate the actions to be taken should the
measured E.colf level at particular monitoring station exceeds the baseline condition are
illustrated in Figure 3.1,

3.5.4 The ambient condition, i.e. when the Project is operated normally, is established and is set as
the geometric mean of the monitoring data during the dry and wet seasons.

3.5.6  According to Section 4.47 of the Final EM&A Manual, after the 2-year monitoring pericd, a
review shall be conducted fo determine whether such monitoring shall be continued. Such
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3.6

3.6.1

3.6.2

3.6.3

review may not be conducted due to no emergency discharge event during operation (Mar
10 — Apr 13). Although emergency discharge event is infrequent and remote, the monitoring
should be continued until data may be collected from an emergency discharge event and, by
that time, review should be carried out to determine whether such monitoring shall be
continued.

Marine Water Quality in EPD’s Marine Water Quality Monitoring Stations and Beaches

Marine Water Quality Stations (WM2, WM3, WM4, VM7 and VM8)

As referred to Clause 4.40 and 4.41 of the Final EM&A Manual, the annual g-mean of the E.
coli count at the 5 EPD stations during the first year operation period as stated in Table 2.10 of
the First Review Report was reviewed and analysed. It is noted that the annual g-mean is
jower than the monitoring result recorded during the baseline monitoring period, implying that
the Project has positive effect on improving the water quality (in terms of E.coli level) in the
western harbour waters,

Beaches Alona Tsuen Wan Coast

Based on the requirement in Clause 4.40 and 4.41 of the Final EM&A Manual, the annual
g-mean of the E. cofi count at all 7 beaches along the Tsuen Wan coast during the first year
operation period, which is stated in Table 2,11 of the First Review Report, was reviewed and
analysed. It is noted that the annual geometric mean is lower than the monitoring result
recorded during the baseline monitoring period. For delails, please refer to the section 3.6 of
the first year review report.

Review on SCISTW Effluent Standard {in terms of E.coli Level

In accordance with Clause 4.41 of the Final EM&A Manual, recommendation on the review of
SCISTW effluent standard (in terms of E.coli level) should be provided. In terms of E.cofi
concentration, improvement on the water quality in Western Harbour and beaches along
Tsuen Wan coast was noticed with the effluent quality all complied with the recommended
discharge limit. Therefore, it was recommended in the first review report that there is no
adjustment on the SCISTW effluent limit (in terms of E.coli level) proposed in the Final EIA
Report.
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4
4.1.1

REVIEW ON RISK ASSESSMENTS

Statistical analysis for marine water quality is conducted in Section 3.3 of the Report. The
results indicate that there are no statistically significant increases of TRC, CBP and COC
concentrations in the marine water.

Human health risk assessment {HHRA} and ecological risk assessment (ERA) were
conducted in the EIA Study to evaluate the potential risk to the human and ecological
receptors, and the EIA Study concluded that the Project would not cause unacceptable risk to
human health and ecological resources.  According to Clause 5,10 and 6.7 of the Final EM&A
Manual, if the statistical analysis reveals that marine water concentration of TRC and/or COCs
(one or more) increases after operation of the Project, the monitoring data collected in effiluent
quality monitoring shall be used to provide information to investigate whether such increase is
due to the effluent discharge by the Project. if such increase is found {0 be due to the Project
operation, HHRA and ERA using the operation phase monitoring data should be conducted to
verify if the risk due to TRC and COCs discharged from SCISTW effiuent is acceptable.

The monitoring data collected in effluent quality monitoring was used to investigate the
significant increase in bromoform in the marine waler quality and it is considered that the
increase was not due to the Project operation as such HHRA and ERA are considered not
necessary,
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5
51.1

51.4

REVIEW ON MONITORING FREQEUNCY

It is considered that the data for 12-month operation monitoring for chemical dosage to work
out the comparison with the EIA study is adequate. Investigation and comparison on chemical
dosage was ceased after review of the first year operation, afthough it is known that the
SCISTW keeps on monitoring of the chemical dosage and data could be provided on request.

As discussed in Section 3, there is indication of statistically significant increase of the
bromoform concentration after the operation pertod (Mar 10 — Apr 13) of the Project but after
review of the effluent monitoring data, the increase was considered not due to Project
operation. Therefore, it is recommended that the frequency of monitoring for effluent quality
(TRC and CBPs), marine water quality (TRC and CBPs) and WETT to be conducted on
quarterly basis, While ali results of COCs obtained from monitoring in effluent quality and
marine water quality are below Limit of Detection, the frequency of monitoring of COCs is
suggested to be performed twice a year.

The above new monitoring frequencies (as shown in Table 5.1) have been effected since
mid-2013 and will be conducted until the commissioning of HATS Stage 2A which is targeted
in 2015.

When HATS Stage 2A commissions in 2015, the Advance Disinfection Facilities (ADF) at
Stone Cutters Island Treatment Works will be switched to the Final Disinfection Facilities
(FDF). Prior to the commencement of FDF, monitoring frequency will need to be reviewed and
any changes should then be agreed by EPD.

Table 5.1 Summary of Recommended Monitoring Frequency
Monitoring Parameters Recommended Monitoring
Frequency
Effluent Quality TRC, CBPs Quarterly
COCs Twice a year
Marine Water TRC, CBPs Quarteriy
Quality COCs Twice a year
WETT - Quarterly
AECOM Asia Co. Lid. 24 Feb 14
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6
6.1.1

6.1.2

6.1.6

6.1.7

6.1.9

REVIEW ON OVERAL ENVIRONMENTAL PERFORAMNCE.

The effluent quality monitoring data obtained between the operation phase {Mar 10 — Apr 13}
was reviewed against the discharge limit recommended in the EiA Study. It is noted that all the
parameters collected during the operation phase {(Mar 10 — Apr 13) are well within the
recommended discharge limit in the EIA Study. All parameters collected during the operation
phase (Mar 10 — Apr 13) are well within the recommended discharge limit in Aclion and Limit
Level. All parameters collected during the operation phase (Mar 10 — Apr 13) are below the
detection limit, except for bromodichloromethane, chloroform, dibromechloromethane,
bromoacetic acid, chioroacetic acid, dibromoacetic acid, dicloracetic acid, trichloroacetic acid
and methylene chloride. However, these parameters coltected during the operation phase
(Mar 10 — Apr 13) are still much lower than recommended the discharge limit.

The monitoring results of Whole Effluent Toxicity Test (WETT) during the operation phase
{Mar 10 — Apr 13) were obtained to check against the assumptions in EIA Study. WETT results
show that acute toxicity level and chronic toxicity level of the effluent from between the
operation phase (Mar 10 — Apr 13) are within the Action and Limit Level.

During the operation phase (Mar 10 — Apr 13), the dosage for Sodium Hypochlorite and
Sodium Bisulphite is generally in line with the recommended chemicat dosage made in the EIA
Study.

In view of the effluent quality in terms of E.coli concentration, the effluent quality during the
operation phase {Mar 10 — Apr 13) complied with the recommended discharge limit and below
the Action and Limit Level.

When operation phase marine water quality monitoring data and baseline marine water quality
monitoring data was compared by statistical analysis, the resulis indicale that there is
statisticaily significant increase from the baseline condition for the bromoform levels in marine
water. The monitoring data collected in effluent quality moniloring were used to provide
information to investigate whether such increase is due to the effluent discharged by the
project according to section 4.39 of the Final EM&A manual. Result from statistical analysis
shows that the effluent quality monitoring data collected during the operation phase is not
significantly larger than the resulis obtained during baseline period. Indicating it is unlikely that
the increase is due to the effluent discharged by the Project, as such HHRA and ERA are
considered not necessary.

Based on lhe review of statistical analysis results and investigation results mentioned in
section 3.3, there is no indication of the discharges from the Project would significantly
increase the bromoform, TRC, CBPs and COCs concentration in the marine water.

As mentioned in section 3.4, the analysis of sediment monitoring results of the first year
operation phase did not show any indication of the discharge from the Project would resulf in
significantly increase the CBP and COC concentrations in the sediment,

Base on ANOVA test and Non-metric Multi-Dimensional Scaling analysis of data, the benthic
faunal assembiages did not show distinct difference before and after operation of ADF. It can
be assessed that, as referred to analytical results of data of the first year operation, the
operation of ADF since February 2010 did not induce significant impact on benthic community
structures. As such, the impact on benthic community from the project discharge is not
expected. Unless there is significant change on the operation procedure, the effect on benthic
community should be minimal.

According to Section 3.5 of this report, emergency monitoring and review of emergency
monitoring may not be conducted due to no emergency discharge event during operation {Mar
10 — Apr 13). Although emergency discharge event Is infrequent and remote, the monitoring
should be continued until data may be coilected from an emergency discharge event and, by
that time, review should be carried out fo determine whether such monitoring shall be
continued,
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6.1.10 With reference to section 3.6 of this report, the annual g-mean of the E. cofi count at the 5 EPD
stations during the first year operation period as stated in Table 2.10 of the First Review
Report was reviewed and analysed. It is noted that the annual g-mean is lower than the
monitoring result recorded during the baseline monitoring period, implying that the Project has
positive effect on improving the water quality (in terms of E.cofi level) in the western harbour
waters. Therefore, it was recommended in the first review report that there is no adjustment on
the SCISTW effluent limit (in terms of E.coli level) proposed in the Final EIA Report.
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7
711

7.1.3

747

7.1.10

CONCLUSIONS

During the operation phase (Mar 10 — Apr 13), the average dosage for Sodium Hypochlorite
and Sodium Bisulphite during the first year operation is 14.2 mg Clu/L and 4.0 mg NaHSO3/L
respectively. The dosage for Sodium Hypochlorite and Sodium Bisulphite is generally in line
with the recommended chemical dosage made in the EIA Study.

it is noted that all parameters collected during the operation phase (Mar 10 — Apr 13) were well
within the recommended discharge limit in the EIA Study and the Action and Limit Level. Al
parameters collected during the operation phase (Mar 10 — Apr 13} are below the deiection
limit or equalfower than that collected during the baseline period, except for TRC, bromoform,
chloroform, bromodichloromethane, chloroform, dibromochloromethane, bromoacetic acid,
chioroacetic acid, dibromoacetic acid, dichloracetic acid, trichloroacetic acid and methylene
chloride. However, these parameters collecled during the operation phase (Mar 10 — Apr 13)
are still much lower than recommended the discharge limit.

In view of the effluent quality in terms of E.coli concentration, the effluent quality during the
operation phase (Mar 10 — Apr 13) complied with the discharge license requirements.

For the monitoring of the operation phase (Mar 10 — Apr 13}, the results show that acute
toxicity level and chronic toxicity level of the effluent are within the Action and Limit Level.

The average concentrations of all monitored marine water quality parameters (except TRC
and bromoform) during the operation phase (Mar 10 — Apr 13) were equal to or less than that
of the baseline period. Since the average concentration of TRC and bromoform from marine
monitoring stations were higher than that of the baseline period, statistical analysis was
conducted after and results from the statistical test showed that the increase was statistically
significant for bromoform but not for TRGC. The monitoring data collected in effluent quality
monitoring was used to provide information for investigation. Statistical test was conducted to
compare whether there is significant difference between the effluent data collected during
baseline and the effluent data collected during operation phase (Mar 10 — Apr 13) and resulits
of the statistical test show that the increase was not statistically significant for bromoform,
indicating that the stight increase in bromoform was unlikely caused by the Project.

For the sediment quality during the first year operation, all measured CBPs and COCs average
levels at all the stations are below the reporting limit of the laboratory analysis, that's equal to
the baseline average. And thus, there is no indication that the discharges from the Project
would significantly increase the CBP and COC concentrations in the sediment.

The first year operation data was review in the first review report and the results showed
fhat there was no significant spatial difference of benthic communities among
near field, mid field and far field stations.

There was significant change of benthic communities at near field, mid field and far field
stations, temporal changes of benthic communities were noticed in each station group
regardless the time before or after ADF operation in Stonecutter island, the change s were
considered due to natural and seasonal succession of benthic communities. Based on ANOVA
test and Non-metric Multi-Dimensional Scaling analysis of data, the benthic faunal
assemblages did not show distinct difference before and after operation of ADF. It can be
assessed that the operation of ADF since February 2010 did not induce significant impact on
benthic community structures. No sign of pollution was noticed that the health siatus
of benthic community was normal under no threatening slress. Hence impact of
ADF operation was not noticeable.

Based on the findings for first year of operation in effluent quality, marine water quality and
sediment quality, there was no significant temporal change of benthic communities are not due
to the Project operation.

The monitoring data collected in effluent quality monitoring was used to investigate the
significant increase in bromoform in the marine water quality and it is considered that the
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7.1.11

7.4.12

7.1.13

7.1.14

7.1.15

increase was not due to the Project operation as such HHRA and ERA are considered not
necessary.

It is noted that the annual g-mean recorded during first year of operation in the western
harbour waters is lower than the moniforing result recorded during the baseline monitoring
period.

The annual g-mean of the E.coli count at 7 beaches along the Tsuen Wan coast during first
year of operation was lower that the monitoring result recorded during the baseline monitoring
period and were all below 180 counts per 100 mi.

In view of the water quality (in terms of E.cofi conceniration), it is recommended that there is
no adjustment on the SCISTW effluent limit (in terms of E.coli level) as proposed in the Final
EIA Report.

Environmental performance of the Project was reviewed; the resuit showed that there was no
significant adverse impact on the sensitive receivers due to the operation of the Project.
Positive effect on reduction of E.coli level in bathing beaches along Tsuen Wan coast was
observed after the first year operation of the Project.

When the HATS Stage 2A comes inio effect in early 2015. The Monitoring frequencies for the
Finat Disinfection Facilities (FDF) will need to be reviewed and agreed by EPD.
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Appendix A - Chemical Dosage Records

Dafo Average sodium hypochlorite Average sodium bisulphite
dosage {mg C,/L) dosage (mg NaHSO,/L)
01/03/2010 14.0 7.0
02/03/2010 16.0 7.0
03/03/2010 15.0 7.0
04/03/2010 14.0 7.0
05/03/2010 15.0 7.0
06/03/2010 15.0 7.0
07/03/2010 15.0 7.0
08/03/2010 15.0 8.0
09/03/2010 11.0 8.0
10/03/2010 10.0 7.0
11/03/2010 10.0 7.0
12/03/2010 11.0 7.0
13/03/2010 12.0 7.0
14/03/2010 12.0 7.0
15/03/2010 13.0 8.0
16/03/2010 12.0 8.0
17/03/2010 13.0 7.0
18/03/2010 13.0 7.0
19/03/2010 13.0 7.0
20/03/2010 120 6.0
21/03/2010 13.0 8.0
22/03/2010 13.0 8.0
23/03/2010 13.0 8.0
24/03/2010 14.0 7.0
25/03/2010 15.0 7.0
26/03/2010 17.0 7.0
27/03/2010 17.0 7.0
28/03/2010 17.0 7.0
20/03/2010 17.0 7.0
30/03/2010 14.0 8.0
31/03/2010 14.0 7.0
Mar 10 Avg 13.7 7.2
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Appendix A - Chemical Dosaae Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage (mg NaHSO4/L)
0170472010 14.0 7.0
02/04/2010 15.0 7.0
03/04/2010 14.0 7.0
04/04/2010 15.0 7.0
05/04/2010 14.0 8.0
06/04/2010 15.0 8.0
07/04/2010 15.0 8.0

~08/04/2010 15.0 7.0
09/04/2010 15.0 7.0
10/04/2010 15.0 7.0
11/04/2010 15.0 7.0
12/04/2010 15.0 8.0
13/04/2010 15.0 8.0
14/04/2010 15.0 8.0
15/04/2010 15.0 7.0
"16/04/2010 14.0 5.0
17/04/2010 14.0 7.0
78/04/2010 16.0 6.0
19/04/2010 15.0 6.0
20/04/2010 14.0 6.0
21/04/2010 15.0 7.0
22/04/2010 15.0 7.0
23/04/2010 14.0 7.0
24/04/2010 14.0 7.0
25/04/2010 14.0 7.0
26/04/2010 14.0 6.0
27/04/2010 16.0 6.0
28/04/2010 18.0 6.0
29/04/2010 15.0 7.0
30/04/2010 13.0 7.0
Apr 10 Avg 14.7 7.0
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cly/L) dosage (mg NaHSOL)
01/05/2010 4.3 5.5
0210512010 14.6 64
03/05/2010 14.7 7.0
04/05/2010 14.5 5.7
050512010 13.8 6.4
08/056/2010 13.2 6.8
07/05/2010 125 6.4
08/05/2010 13.7 &
09/05/2010 13.1 6.4
10/05/2010 13.7 6.0
11/05/2010 13.2 6.0
121052010 12.8 6.3
13/05/2010 3.3 6.4
14/05/2010 13.4 6.7
15/05/2010 13.5 6.8
16/05/2010 13.4 6.6
17/05/2010 13.6 6.6
18/05/2010 12.6 6.6
19/05/2010 11.0 6.7
20/05/2010 12.0 8.5
5105/2010 1.4 6.7
2210512010 1.5 7.2
23/05/2010 1.4 6.8
24/05/2010 1.6 71
25/05/2010 1.7 6.0
26/05/2010 1.6 6.4
2770612010 1. 6.7
28J05/2010 1.9 6.9
36705612010 1.6 6.7
30/05/2010 11.7 7.0
3110612010 11.6 73
May 10 Avg 12.7 6.8
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg CL/L) dosage (mg NaHSO,/L)
01/06/2010 11.8 7.6
02/06/2010 11.8 6.2
03/06/2010 11.6 6.1
04/06/2010 11.4 5.9
05/06/2010 11.3 6.2
06/06/2010 11.1 6.0
07/06/2010 10.8 5.3
08/06/2010 10.7 8.0
09/06/2010 11.3 6.0
10/06/2010 10.4 6.5
11/06/2010 11.4 6.1
12/06/2010 11.7 6.1
13/06/2010 11.3 6.3
14/06/2010 11.7 5.9
15/06/2010 11.6 8.3
16/06/2010 11.3 5.4
17/06/2010 10.9 6.0
18/06/2010 10.8 5.3
19/06/2010 11.2 6.3
20/06/2010 11.2 5.7

- 21/06/2010 1.3 5.9
22/06/2010 11.3 8.1
23/06/2010 11.2 6.0
24/06/2010 11.4 6.3
25/06/2010 10.8 £.2
26/06/2010 7.6 6.4
27/06/2010 8.7 6.2
28/06/2010 9.5 5.9
28/06/2010 2.4 6.2
30/06/2010 10.1 6.0
Jun 10 Avyg 10.9 6.2
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L) dosage {mg NaHSO,/L}
01/07/2010 10.6 6.2
02/07/2010 11.2 6.6
03/07/2010 7.8 4.8
04/07/2010 11.1 8.0
05/07/2010 11.2 5.9
06/07/2010 10.6 5.4
07/07/2010 11.4 5.5
08/07/2010 10.9 5.7
09/07/2010 11.6 5.9
10/07/2010 11.7 6.9
11/07/2010 11.4 6.1
12/07/2010 11.4 6.0
13/07/2010 11.3 5.6
14/07/2010 11.1 6.3
15/07/2010 11.3 6.6
16/07/2010 11.2 6.8
17/07/2010 10.9 6.4
18/07/2010 10.9 5.5
19/07/2010 10.4 5.9
20/07/2010 11.4 5.9
21/07/2010 10.9 6.4 -
22107/2010 10.3 6.5
23/07/2010 6.5 6.6
24/07/2010 10.2 6.5
25/07/12010 10.9 6.3
26/07/2010 11.1 6.6
27/07/2010 11.3 6.4
28/07/2010 11.2 8.1
29/07/2010 8.2 6.6
30/07/2010 10.6 6.8
31/07/2010 10.0 6.6
Jul 10 Avg 10.7 6.2
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage (mg NaHSO4/L)
01/08/2010 10.1 6.7
02/08/2010 K 6.6
03/08/2010 10.8 6.7
0410812010 1.0 6.7
05/08/2010 10.8 6.6
06/08/2010 0.3 6.5
07/08/2010 10.7 65
08/08/2010 9.0 6.3
00/08/2010 11.0 6.3
10/08/2010 .4 6.3
11/08/2010 12.2 6.6
12/08/2010 1.9 6.4
13/08/2010 11.5 6.9
14/08/2010 11.3 5.0
15/08/2010 1.4 6.3
16/08/2010 1.9 6.5
17/08/2010 11.1 6.1
18/08/2010 1.7 6.1
19/08/2010 1.4 7.0
20/08/2010 9.9 5.9
51/08/2010 1.5 6.5
22/08/2010 1.0 6.3
2310812010 11.6 5.2
24/08/2010 10.1 6.7
5510812010 1.8 6.5
26/08/2010 1.6 6.5
2710812010 1.8 6.
2810812010 1.5 6.6
29/08/20190 11.8 6.3
36/08/2010 T4 6.9
31/08/2010 11.4 6.5
Aug 10 Avg 11.2 6.5
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage {(mg NaHSO,/L)
01/09/2010 12.8 6.5
02/09/2010 11.8 8.2
03/09/2010 11.4 6.5
04/09/2010 11.6 6.3
05/09/2010 i1.7 6.4
06/09/2010 11.8 8.2
07/09/2010 11.6 6.8
08/09/2010 12.1 6.3
09/08/2010 12.1 6.6
10/09/2010 11.5 8.5
11/09/2010 10.0 7.1
12/09/2010 10.4 5.9
13/09/2010 9.7 7.1
14/09/2010 11.3 6.2
15/09/2010 10.8 6.5
16/09/2010 18.5 6.2
17/09/2010 18.9 6.5
18/09/2010 11.3 6.2
18/09/2010 10.2 6.4
20/08/2010 10.8 6.3
21/09/2010 6.8 6.5
22/09/2010 14.1 6.8
23/09/2010 16.7 8.3
24/09/2010 12.9 6.7
25/09/2010 10.9 6.3
26/09/2010 11.0 6.4
27/09/2010 1.2 6.0
28/09/2010 11.4 6.0
29/09/2010 11.6 6.0
30/09/2010 11.5 5.9
Sep 10 Avg 11.9 6.4
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg CL,/L) dosage (mg NaHSQ,/L)
01/10/2010 11.4 5.9
02/10/2010 11.4 5.8
03/10/2010 11.3 5.7
04/10/2010 11.5 59
06M0/2010 11.6 5.5
06/10/2010 11.7 5.8
07/10/2010 9.8 59
08/10/2010 9.9 59
09/10/2010 8.7 5.5
10/10/2010 6.2 5.9
11/16/2010 9.2 5.7
12/10/2010 8.4 5.9
13/10/2010 8.9 6.0
14/10/2010 8.9 5.4
15/10/2010 9.0 5.7
16/10/2010 9.1 5.7
17110/2010 8.6 5.3
18/10/2010 8.7 59
19/10/2010 9.8 5.5
201072010 10.9 5.8
21/10/2010 10.8 5.7
22/10/2010 11.14 59
23/10/2010 11.0 5.7
24/10/2010 8.1 5.5
25/10/2010 10.8 5.8
26/10/2010 10.8 5.5
27/10/2010 10.7 5.6
28/10/2010 10.8 5.4
29/10/2010 10.2 5.6
30/10/2010 10.7 5.6
31/10/2010 10.5 5.6
Oct 10 Avg 10.0 5.7
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage {(mg Cl,/L} dosage (mg NaHSO,/L)
01/11/2010 13.1 5.4
02/11/2010 17.5 5.6
03/11/2010 16.8 4.5
04/11/2010 15.6 3.5
05/11/2010 9.9 3.0
06/11/2010 9.0 2.3
07/11/2010 9.9 2.7
08/11/2010 9.9 24
08/11/2010 10.1 2.7
10/11/2010 10.2 2.8
11/11/2010 10.0 2.5
12/11/2010 10.3 2.9
13/11/2010 10.4 2.5
14/11/2010 10.7 2.9
15/11/2010 10.8 2.5
16/11/2010 10.6 2.5
17/11/2010 10.9 2.9
18/11/2010 11.1 2.5
19/11/2010 11.4 2.9
20/11/2010 11.0 2.5
21/11/2010 10.8 2.5
22/11/2010 11.1 2.8
23/11/2010 10.7 2.4
24/11/2010 10.9 2.4
25/11/2010 10.6 2.8
26/11/2010 10.6 2.4
27/11/2010 10.4 2.8
28/11/2010 10.5 2.9
29/11/2010 10.8 2.8
30/11/2010 11.1 2.0
Nov 10 Avg 11.2 2.9

Page 9 of 38




Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl /L) dosage {mg NaHSC,/L)
01/12/2010 11.6 2.6
0211212010 16.0 2.9
03/12/2010 18.3 2.9
04/12/2010 17.5 2.8
05/12/2010 17.1 2.8
06/12/2010 17.9 2.8
07/12/2010 17.6 2.9
08/12/2010 16.8 2.9
09/12/2010 16.1 2.9
10/12/2010 14.6 3.3
11/12/2010 12.9 29
121122010 13.1 2.6
13/12/2010 13.0 3.3
14/12/2010 12.7 3.3
16/12/2010 13.0 2.9
16/12/2010 10.9 4.4
17/12/2010 10.0 3.3
18/12/2010 11.6 2.9
19/12/2010 12.9 2.5
20/12/2010 13.7 2.8
2111212010 13.0 2.8
2211212010 13.4 2.4
23/12/2010 10.3 2.9
24/12/2010 9.6 2.5
25/12/2010 12.9 3.0
26/12/2010 12.3 341
27/12/2010 8.5 3.1
281272010 8.3 2.8
29/12/2010 12.4 3.0
30/12/2010 13.2 3.8
311272010 13.7 4.1
Dec 10 Avg 13.4 3.0
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage {mg Cl,/L) dosage (mg NaHSO,/L)
01/01/2011 13.3 2.9
02/01/2011 12.5 3.2
03/01/2011 12.2 2.8
04/01/2011 11.1 3.2
05/01/2011 10.8 3.2
06/01/2011 10.7 2.9
07/01/2011 8.9 2.9
08/01/2011 8.8 2.5
09/01/2011 10.1 3.0
10/01/2011 9.7 3.3
11/01/2011 9.8 3.3
12/01/2011 8.0 3.3
13/01/2011 8.6 249
14/01/2011 9.3 3.3
16/01/2011 8.6 2.9
16/01/2011 7.2 3.2
17/01/2011 10.6 6.4
18/01/2011 7.6 3.2
19/01/2041 8.7 3.2
20/01/2011 9.6 3.2
21/01/2011 9.5 3.2
22/01/2011 8.3 3.2
23/01/2011 7.7 29
24/01/2011 10.3 3.2
25/01/2011 9.9 2.9
26/01/2011 9.3 3.3
27/01/2011 10.9 29
28/01/2011 10.4 3.3
29/01/2011 8.9 3.2
30/01/2011 8.6 3.2
31/01/2011 8.5 3.5
Jan 11 Avg 9.6 3.2
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage {mg Cl,/L} dosage (mg NaHSO,/L)
01/02/2011 7.6 3.2
02/02/2011 8.6 2.8
03/02/2011 11.6 3.2
04/02/2011 12.1 3.2
05/02/2011 13.5 3.7
06/02/2011 15.3 3.3
07/02/2011 15.6 3.2
08/02/2011 16.1 2.7
09/02/2011 16.7 3.1
10/02/2011 16.7 34
11/02/2011 16.4 3.1
12/02/2011 12.8 3.3
13/02/2011 10.4 3.6
14/02/2011 10.0 4.1
15/02/2011 8.8 4.4
16/02/2011 7.9 4.1
17/02/2011 10.4 4.2
18/02/2011 10.6 4.1
19/02/2011 9.9 4.0
20/02/2011 9.9 3.8
21/02/2011 10.8 4.2
22/02/2011 10.3 4.2
2310212011 12.3 3.8
24/02/2011 13.5 4.2
25/02/2011 12.8 4.2
26/02/2011 12.0 4.5
27/02/2011 15.2 4.6
281022011 5.8 4.5
Feb 11 Avg 12.2 3.7
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium hisuiphite
dosage (mg Cl,/L) dosage (mg NaHSO,/L)
01/03/2011 15.3 4.5
02/03/2011 14.8 4.5
03/03/2011 14.4 4.5
04/03/2011 12.9 4.9
05/03/2011 12.7 4.9
06/03/2011 14.7 4.2
07/03/2011 15.9 4.2
08/03/2011 12.7 4.9
08/03/2011 13.4 4.6
10/03/2011 13.8 4.2
11/03/2011 12.8 4.6
12/03/2011 14.3 4.2
13/03/2011 16.6 4.2
14/03/2011 16.2 4.2
15/03/2011 16.0 4.2
16/03/2011 13.2 4.8
17/03/2011 12.2 4.4
18/03/2011 i1.5 4.8
19/03/2011 11.7 4.4
20/03/2011 14.5 4.2
21/03/2011 15.0 4.5
22/03/2011 16.1 3.7
23/03/2011 12.7 4.8
24/03/2011 12.3 4.3
25/03/2011 12.2 4.5
26/03/2011 13.4 4.4
27/03/2011 13.7 4.1
28/03/2011 134 4.5
29/03/2011 12.8 4.9
30/03/2011 14.1 3.8
31/03/2011 14.9 4.2
Mar 11 Avg 13.8 4.4
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Appendix A - Chemical Dosage Records

Date

Average sodium hypochlorite

Average sodium bisulphite

dosage {mg Cl,/L) dosage (mg NaHSO,/L)
01/04/2011 15.3 4.2
02/04/2011 17.2 3.5
03/04/2011 19.0 35
04/04/2011 17.2 3.5
05/04/2011 16.6 4.2
06/04/2011 16.2 4.1
07/04/2011 17.6 3.4
08/04/2011 17.6 3.8
08/04/2011 18.1 34
10/04/2011 19.0 3.4
11/04/2011 19.3 3.0
12/04/2011 19.1 3.4
13/04/2011 18.8 3.0
14/04/2011 19.0 3.4
15/04/2011 18.4 2.7
16/04/2011 18.9 3.0
17/04/2011 18.56 2.9
18/04/2011 18.7 3.0
19/04/2011 18.4 3.4
20/04/2011 17.7 3.0
21/04/2011 17.9 3.4
22/04/2011 18.7 2.7
23/04/2011 19.0 3.2
24/04/2011 18.8 2.8
25/04/2011 18.8 2.7
26/04/2011 18.9 2.7
27/04/2011 18.9 2.7
28/04/2011 18.6 2.7
29/04/2011 19.2 2.7
30/04/2011 18.8 2.7
Apr 11 Avg 18.3 3.2
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage {mg Cl./L) dosage {mg NaHSO,/L)
01/05/2011 18.7 2.8
02/05/2011 18.7 2.6
03/05/2011 18.8 2.6
04/056/2011 18.8 2.8
05/05/2011 18.5 2.9
06/05/2011 18.4 3.0
07/05/2011 18.6 3.0
08/05/2011 18.9 2.6
02/05/2011 18.7 2.6
10/05/2011 18.0 2.8
11/05/2011 18.7 2.7
12/05/2011 18.9 2.7
13/056/2011 18.1 3.3
14/05/2011 19.1 3.3
15/05/2011 18.4 3.0
16/05/2011 18.2 3.7
17/05/2011 17.4 3.7
18/056/2011 17.7 4.4
19/05/2011 18.1 4.4
20/05/2011 18.8 3.7
21/05/2011 18.1 4.5
22/05/2011 15.4 5.5
23/05/2011 16.2 5.1
24/05/2011 17.9 4.5
25/06/2011 18.8 4.1
26/05/2011 19.5 3.8
27/05/2011 19.1 3.7
28/05/2011 19.7 3.3
20/05/2011 18.9 3.4
30/05/2011 18.3 3.7
31/65/2011 19.2 3.7
May 11 Avg 18.5 3.5
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Appendix A - Chemical Dosage Records

Average sodium hypochiorite

Average sodium bisulphite

Date dosage {mg Cl,/L) dosage (mg NaHSO,/L)
01/06/2011 19.1 3.6
02/06/2011 18.9 3.3
03/06/2011 18.2 3.3
04/06/2011 20.3 3.2
05/06/2011 19.6 3.3
08/06/2011 19.1 3.7
07/06/2011 19.0 3.3
08/06/2011 18.8 3.3
09/06/2011 19.3 3.3
10/06/2011 19.9 3.4
11/06/2011 19.8 2.9
12/06/2011 18.2 3.8
13/06/2011 18.8 3.2
14/06/2011 20.2 3.6
15/06/2011 19.3 3.2
16/06/2011 16.5 5.7
17/06/2011 11.1 5.9
18/06/2011 17.0 4.1
19/06/2011 19.2 3.6
20/06/2011 19.2 3.2
21/06/2011 18.8 2.5
22/06/2011 19.4 5.8
23/06/2011 19.6 3.9
24/06/2011 204 2.5
25/06/2011 19.0 2.5
26/06/2011 19.3 2.6
27/06/2011 19.0 25
28/06/2011 16.0 5.9
20/06/201 1 14.0 6.5
30/06/2011 14.4 6.3
Jun 11 Avg 18.4 3.8
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L) dosage (mg NaHSO,/L)
01/07/2011 18.2 4.5
02/07/2011 19.4 3.5
03/07/2011 20.0 3.2
04/07/2011 20.0 3.5
05/07/2011 20.0 3.9
06/07/2011 20.3 2.9
Q7/07/2011 19.6 2.9
08/07/2011 19.5 2.9
09/07/2011 19.3 2.6
10/07/2011 18.9 3.0
11/07/2011 18.9 2.8
12/07/2011 18.9 3.6
13/07/2011 18.5 3.5
14/07/2011 18.3 3.8
15/07/2011 16.2 4.5
16/07/2011 13.6 6.2
17/07/2011 19.2 3.9
18/07/2011 19.4 2.8
19/07/2011 19.2 2.5
20/07/2011 19.1 3.2
211072011 18.8 2.9
2207/2011 18.56 3.2
23/07/2011 18.5 2.9
24/07/2011 17.4 2.6
25/07/2011 16.7 2.9
26/07/2011 18.4 2.6
27/07/2011 8.8 2.6
28/07/2011 18.7 2.6
29/07/2011 17.9 3.4
30/07/2011 18.6 3.5
31/07/2011 18.4 2.5
Jul 11 Avg 18.6 3.3
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L) dosage {mg NaHSO,/L)}
01/08/2011 18.5 2.0
02/08/2011 18.5 2.0
03/08/2011 18.2 3.0
04/08/2011 18.3 3.0
05/08/2011 18.6 3.0
06/08/2011 18.4 2.0
07/08/2011 18.8 2.0
08/08/2011 18.5 2.0
09/08/2011 18.7 3.0
10/08/2011 18.2 4.0
11/08/2011 17.6 4.0
12/08/2011 18.3 4.0
13/08/2011 18.6 3.0
14/08/2011 18.6 3.0
15/08/2011 17.9 2.0
16/08/2011 16.7 3.0
17/08/2011 18.2 2.0
18/08/2011 18.0 4.0
19/08/2011 18.6 3.0
20/08/2011 18.3 3.0
21/08/2011 18.68 3.0
221082011 18.4 3.0
23/08/2011 18.2 3.0
24/08/2011 17.5 3.0
2610812011 18.3 3.0
26/08/2011 17.9 3.0
27/08/2011 17.8 3.0
28/08/2011 18.1 3.0
2g/08/2011 18.0 3.0
30/08/2011 18.3 3.0
31/08/2011 18.6 3.0
Aug 11 Avg 18.2 29
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisuiphite
dosage (mg Cl./L} dosage (mg NaHSO,/L)
01/09/2011 18.4 3.0
02/09/2011 18.5 3.0
03/09/2011 18.5 3.0
04/08/2011 18.6 3.0
(5/09/2011 18.4 3.0
06/09/2011 18.2 3.0
07/09/2011 18.4 3.0
08/09/2011 8.2 3.0
09/09/2011 17.3 3.0
10/09/201 1 17.4 3.0
11/09/2011 18.1 3.0
12/09/2011 18.1 3.0
13/09/2011 18.1 3.0
14/09/2011 18.2 3.0
15/09/2011 18.1 3.0
16/08/2011 17.9 3.0
17/09/2011 18.2 3.0
18/09/2011 18.0 3.0
19/09/2011 18.4 3.0
20/09/2011 18.3 3.0
21/09/2011 18.0 3.0
22/09/2011 17.5 3.0
23/09/2011 18.1 3.0
24/09/2011 18.0 3.0
25/09/2011 17.9 3.0
26/09/2011 17.3 3.0
2710812011 16.8 4.0
28/09/2011 16.6 5.0
29/09/2011 16.9 5.0
30/09/2011 4.7 5.0
Sept 11 Avg 17.8 3.2
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg ClyiL) dosage (mg NaHSO,/L)
G1/10/2011 134 3.4
02/10/2011 14.1 3.2
03/10/2011 13.4 3.0
04/10/2011 13.1 3.7
05/10/2011 4.4 3.4
06/10/201 1 144 3.8
07/10/2011 4.5 35
08/10/2011 14.9 3.2
00710/201 1 138 3.0
10/10/2011 14.9 35
11/10/2011 16.8 2.8
12/10/2011 12.0 6.6
13/10/2011 15.0 5.0
14/10/2011 16.2 47
15/10/2011 16.3 4.5
161072011 7.3 42
17710/2011 17.3 3.8
1810/2011 16.8 45
19/10/2011 16.8 4.4
2071072011 16.7 3.8
3TM0/2011 7.3 3.5
221102011 7.7 35
23710/201 1 18.0 2.5
54/10/2011 18.1 28
25/10/2011 18.1 3.2
267102011 16.5 4.0
277102011 16.3 44
28710/2011 17.5 i
2071072011 17.9 3.
30/10/2011 7.7 28
3171072011 7.7 30
Oct 11 Avg 16.0 3.8

Page 20 of 38




Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L) dosage (mg NaHSO,/L)
01/11/2011 17.6 3.0
02/11/2011 17.4 3.5
03/11/2011 17.6 2.8
04/11/2011 18.8 3.6
05/11/2011 18.7 2.5
06/11/2011 18.8 2.6
07/11/2011 18.1 2.4
08/11/2011 18.4 3.4
08/11/2011 156.1 4.8
10/11/2011 16.2 4.9
11/11/2011 17.8 3.5
12/11/2011 17.9 3.8
13/11/2011 18.2 3.2
14/11/2011 17.8 31
15/11/2011 17.3 3.8
16/11/2011 17.2 4.5
17/11/2011 18.1 3.1
18/11/2011 17.6 3.5
19/11/2011 17.9 2.5
20/11/2011 18.2 2.9
21/11/2011 18.0 2.4
22/11/2011 17.8 2.8
23/11/2011 17.7 2.8
24/11/2011 18.4 3.7
25/11/2011 18.1 3.7
26/11/2011 18.2 3.4
2711112011 18.1 2.4
28{11/2011 17.9 2.4
28/11/2011 18.2 2.8
30/11/2011 18.1 3.2
Nov 11 Avyg 17.8 3.2
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg CI,/L) dosage {mg NaHSO,/L)
01/12/2011 18.0 3.2
02/12/2011 18.0 4.3
03/12/2011 17.0 4.6
04/12/2011 18.0 3.2
05/12/2011 18.0 5.0
06/12/2011 17.0 5.3
07/12/2011 18.0 4.3
08/12/12011 18.0 3.6
09/12/2011 17.0 5.5
10/12/2011 16.0 5.8
11/12/2011 15.0 6.9
12/1212011 14.0 6.9
13/12/2011 15.0 6.7
14/12/2011 16.0 6.4
15/12/2011 16.0 5.3
16/12/2011 16.0 6.0
17/12/2011 17.0 5.5
18/12/2011 16.0 6.8
19/12/2011 15.0 6.3
20/12/2011 16.0 5.7
211272011 17.0 5.3
2211212011 16.0 6.5
23122011 16.0 6.6
2411212011 14.0 6.4
25/12/2011 13.0 6.5
26/12/2011 15.0 6.8
2711212011 15.0 6.6
28/12/2011 5.0 6.8
29/12/2011 16.0 5.4
30/12/2011 16.0 5.8
3111272011 16.0 5.8
Dec 11 Avg 16.1 5.7
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Pate dosage {mg Cly/L) dosage (mg NaHSO,/L})
01/01/2012 17.2 5.7
02/01/2012 17.6 6.2
03/01/2012 16.7 5.9
04/01/2012 14.1 6.2
05/01/2012 12.6 7.1
06/01/2012 12.7 6.6
07/01/2012 12.7 8.4
08/01/2012 13.3 6.7
09/01/2012 13.56 7.2
10/01/2012 13.7 7.3
11/01/2012 12.2 5.0
12/01/2012 11.4 6.4
13/01/2012 10.8 5.3
14/01/2012 11.3 4.3
15/01/2012 13.6 3.9
16/01/2012 10.8 4.6
17/01/2012 13.5 4.3
18/01/2012 12.3 4.3
19/01/2012 14.8 3.6
20/01/2012 13.6 2.8
21/01/2012 9.2 2.7
22/01/2012 9.2 2.4
2310112012 8.0 3.0
24/01/2012 8.0 3.0
25/01/2012 8.1 3.0
26/01/2012 7.4 3.0
27/01/2012 9.0 2.6
28/01/2012 9.1 3.0
20/01/2012 9.4 2.7
30/01/2012 9.2 3.7
31/01/2012 8.9 2.6
Jan 12 Avg 11.8 4.6
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Ch/L) dosage {mg NaHSO,/L)
01/02/2012 119 3.3
02/02/2012 12.3 2.9
03/02/2012 3.6 3.9
04/02/2012 12.3 43
05/02/2012 14.2 4.0
06/02/2012 13.1 5.7
07/02/2012 13.1 4.0
080212012 10.3 6.8
09/02/2012 10.5 54
10/02/2012 10.9 44
11/02/2012 11.8 4.0
12/02/2012 13.0 4.0
13/02/2012 14.3 54
14/02/2012 14.5 45
16/02/2012 15.4 6.3
16/02/2012 13.4 43
17/02/2012 1.5 4.3
18/0212012 1.7 4.2
19/02/2012 12.3 43
20/02/2012 11.5 4.2
21/02/2012 1.5 47
22/02/2012 11.0 44
23/02/2012 12.8 5.4
24/02/2012 14.4 4.8
25/02/2012 13.5 4.0
26/02/2012 12.3 4.3
57102/2012 10.3 42
28/02/2012 9.2 438
29/02/2012 95 43
Feb 12 Avg 12.3 4.5
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl/L) dosage (mg NaHS0,/L)
01/03/2012 13.0 4.0
02/03/2012 15.6 3.7
03/03/2012 15.3 4.3
04/03/2012 15.3 4.0
05/03/2012 16.2 . 4.0
06/03/2012 13.1 3.2
07/03/2012 10.6 2.9
08/03/2012 14.2 3.9
09/03/2012 13.4 4.3
10/03/2012 11.4 4.5
11/03/2012 11.3 38
12/03/2012 2.9 4.8
13/03/2012 10.1 4.2
14/03/2012 12.6 4.3
15/03/2012 13.1 3.9
16/03/2012 15.0 4.0
17/03/2012 171 3.8
18/03/2012 i7.8 33
19/03/2012 17.0 3.6
20/03/2012 15.1 3.7
21/03/2012 14.5 3.8
22/03/2012 15.0 3.6
23/03/2012 16.3 3.7
24/03/2012 16.0 3.3
25/03/2012 16.6 4.0
26/03/2012 14.8 3.8
27/03/2012 14.8 4.0
28/03/2012 16.1 3.3
28/03/2012 16.6 3.7
30/03/2012 17.4 3.0
31/03/2012 17.0 2.6
Mar 12 Avg 14.6 3.8
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L} dosage (mg NaHSO,/L)
01/04/2012 17.2 2.6
02/04/2012 16.9 3.3
03/04/2012 17.1 3.0
04/04/2012 17.6 3.0
05/04/2012 15.8 3.5
06/04/2012 11.4 3.4
07/04/2012 13.4 3.5
08/04/2012 13.5 3.1
09/04/2012 11.3 3.4
10/04/2012 15.6 3.2
11/04/2012 16.9 3.3
12/04/2012 17.4 2.9
13/04/2012 17.5 2.6
14/04/2012 17.6 2.9
15/04/2012 17.5 2.9
16/04/2012 17.8 2.9
17/04/2012 16.7 3.3
18/04/2012 15.6 2.6
19/04/2012 16.0 3.2
20/04/2012 14.0 4.3
21/04/2012 15.0 2.9
22/04/2012 16.5 2.9
23/04/2012 17.0 2.9
24/04/2012 16.7 2.9
2510412012 16.9 2.6
26/04/20612 16.9 2.6
27/04/2012 16.8 3.2
28/04/2012 13.9 3.4
29/04/2012 14.0 3.3
30/04/2012 16.6 2.5
Apr 12 Avg 15.9 3.1
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage {mg Cl,/L) dosage (mg NaHSO,/L)
01/05/2012 16.1 2.6
02/05/2012 16.3 2.6
03/06/2012 16.7 2.6
04/05/2012 17.0 2.8
05/05/2012 16.6 2.5
06/05/2012 17.1 25
07/05/2012 17.0 2.8
08/05/2012 17.4 2.5
09/05/2012 17.7 2.5
10/05/2012 17.8 2.5
11/06/2012 17.9 2.5
12/05/2012 18.2 25
13/05/2012 18.0 2.6
14/06/2012 18.3 2.9
15/05/2012 18.3 2.5
16/05/2012 18.2 2.8
17/05/2012 18.6 2.6
18/05/2012 16.3 3.8
19/05/2012 16.6 3.1
20/05/2012 18.5 3.0
21/05/2012 17.5 3.7
22/05/2012 17.4 3.7
23/05/2012 16.9 4.1
24/05/2012 17.7 4.2
25/056/2012 18.0 3.2
26/05/2012 17.8 3.0
27/05/2012 18.2 2.8
28/05/2012 17.3 3.1
29/05/2012 18.2 2.8
30/05/2012 18.2 2.9
31/06/2012 17.9 2.9
May 12 Avg 17.5 2.9
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg ChiL) dosage {mg NaHSO./L)
01/06/2012 8.1 3.4
02/06/2012 18.3 3.0
03/06/2012 16.4 3.8
04/06/2012 7.6 5.3
05/06/2012 17.6 3.0
06/06/2012 18.5 3.3
07/06/2012 18.4 3.0
08/06/2012 8.4 2.4
09/06/2012 18.4 2.4
10/06/2012 18.5 3.4
11/06/2012 18.0 25
12/06/2012 18.0 25
13/06/2012 7.6 3.5
1410612012 17.1 33
15/06/2012 17.8 2.9
16/06/2012 17 4 4.0
17/06/2012 159 3.6
18/06/2012 15.5 2.6
19/06/2012 14.0 3.1
20/06/2012 14.2 27
511062012 15.3 3.4
22/06/2012 18.0 3.7
23/06/2012 18.0 3.2
24/06/2012 17.7 2.0
75/06/2012 17.9 2.8
26/06/2012 17.8 2.9
27/06/2012 7.7 3.2
28/06/2012 17.6 3.3
20106/2012 17.5 3.3
30/06/2012 15.2 4.2
Jun 12 Av 17.3 341

Page 28 of 38




Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg Cl,/L) dosage (mg NaHSO,/L)
01/07/2012 17.7 3.6
02/07/2012 16.8 2.1
03/07/2012 18.3 3.4
04/07/2012 18.4 3.1
05/07/2012 17.1 3.9
06/07/2012 18.56 34
07/07/2012 18.6 3.4
08/07/2012 18.4 2.9
00/07/2012 18.3 2.8
10/07/2012 18.0 2.6
11/07/2012 8.4 2.9
12/07/2012 18.4 2.6
13/07/2012 18.7 3.3
14/07/2012 18.4 3.2
18/07/2012 18.3 2.9
16/07/2012 18.7 2.8
17/07/2012 18.2 3.6
18/07/2012 16.1 4.3
10/07/2012 18.8 3.9
20/07/2012 i8.1 3.2
21/07/2012 17.7 2.8
2210712012 18.2 3.2
23/07/2012 14.5 59
24/07/2012 6.6 9.4
25/07/2012 9.4 6.8
26/07/2012 12.7 5.7
2710712012 i4.8 3.9
28/07/2012 7.6 3.4
29/07/2012 18.4 2.8
30/07/2012 17.9 2.7
31407/2012 17.8 3.0
Jul 12 Avg 17.0 3.7
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisulphite
dosage (mg CL/L) dosage (mg NaHS0,/L)
01/08/2012 17.7 3.0
02/08/2012 17.8 2.9
03/08/2012 18.4 2.7
04/08/2012 18.9 2.8
05/08/2012 18.9 2.8
06/08/2012 18.8 2.7
07/08/2012 18.1 2.5
08/08/2012 17.0 2.5
00/08/2012 16.6 2.6
10/08/2012 17.6 2.5
11/08/2012 17.5 3.0
12/08/2012 18.3 2.5
13/08/2012 18.7 2.8
14/08/2012 18.5 2.5
15/08/2012 18.8 2.5
16/08/2012 15.9 2.4
17/08/2012 16.3 2.7
18/08/2012 18.7 2.8
19/08/2012 18.6 2.5
20/08/2012 18.4 2.4
21/08/2012 17.8 2.5
22/08/2012 18.4 2.5
23/08/2012 i7.8 2.5
24/08/2012 17.7 2.5
25/08/2012 17.8 2.8
26/08/2012 17.7 2.6
27/08/2012 18.2 2.3
28/08/2012 18.3 2.4
20/08/2012 18.5 2.4
30/08/2012 18.8 2.5
31/08/2012 17.4 3.1
Aug 12 Avg 18.0 2.6
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisuiphite
dosage {mg Cl,/L) dosage {mg NaHSO,/L)
01/09/2012 19.1 2.4
02/09/2012 18.8 2.4
03/09/2012 18.9 2.4
04/09/2012 18.5 2.7
05/08/2012 18.5 2.5
06/09/2012 18.7 2.4
07/09/2012 19.2 2.5
08/09/2012 18.5 2.8
08/09/2012 18.2 2.5
10/09/2012 18.7 2.5
11/09/2012 18.8 2.9
12/09/2012 18.8 2.9
13/09/2012 19.2 2.5
14/09/2012 18.8 2.9
15/09/2012 18.9 2.4
16/09/2012 18.9 2.8
17/08/2012 18.9 2.4
18/08/2012 18.5 2.4
19/09/2012 18.5 2.8
20/09/2012 18.7 2.4
21/09/2012 18.9 2.4
22/09/2012 18.6 2.7
23/09/2012 18.7 2.5
24/09/2012 18.5 2.5
25/09/2012 12.4 3.6
26/09/2012 18.3 2.6
27109/2012 18.8 2.3
28/09/2012 18.8 2.7
29/09/2012 16.4 2.7
30/09/2012 3.2 2.4
Sept 12 Avyg 18.2 2.6
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Appendix A - Chemical Dosage Records

Average sodium hypochilorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage {mg NaHSO,/L)
01/10/2012 13.0 2.5
02/10/2012 12.9 2.7
03102012 12.7 2.4
04/10/2012 12.0 2.4
056/10/2012 11.3 2.7
06/10/2012 11.4 2.4
07/10/2012 11.4 2.5
08/10/2012 11.3 2.7
09/10/2012 16.0 2.4
10/10/2012 18.8 2.8
11/10/2012 18.0 2.4
12/10/2012 19.1 2.4
13/10/2012 19.0 2.7
14/10/2012 18.0 2.4
15/10/2012 18.9 2.4
16/10/2012 18.9 2.7
1711072012 18.9 2.8
18/10/2012 19.1 2.4
18/10/2012 18.5 2.7
20/10/2012 19.1 2.4
2110/2012 19.0 2.8
22/110/2012 11.8 2.5
23M10/2012 11.6 3.3
24M10/2012 9.7 7.8
25/10/2012 11.6 2.8
26/10/2012 12.0 2.8
27/10/2012 12.1 2.5
281072012 12.0 2.5
28/10/2012 11.9 2.4
30/10/2012 11.6 2.3
31/10/2012 11.4 2.4
Oct 12 Avg 14.7 2.7
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Appendix A - Chemical Dosage Records

Date Average sodium hypochlorite Average sodium bisuiphite
dosage (mg CL/L) dosage (mg NaHSO,/L)
01/11/2012 11.8 2.5
02/111/2012 i1.9 2.5
03/11/2012 11.7 2.5
04/11/2012 11.6 2.8
05/11/2012 11.8 2.5
06/11/2012 11.7 2.5
07/11/2012 11.3 2.5
08/11/2012 11.2 2.5
02/11/2012 11.6 2.6
10/11/2012 11.2 2.9
11/11/2012 11.2 2.6
12/11/2012 11.2 2.8
13/11/2012 10.6 2.4
14/11/2012 11.2 2.5
15/11/2012 11.1 2.8
16/11/2012 10.2 2.4
17112012 11.1 2.8
18/11/2012 11.0 2.8
19/11/2012 11.0 3.1
20H1/2012 11.2 2.8
21/11/2012 10.9 3.3
22M11/2012 10.8 2.9
23/11/2012 10.5 2.9
24/11/2012 10.8 2.9
25/M11/2012 10.8 2.9
26/11/2012 10.7 3.2
2711/2012 11.0 2.7
28/11/2012 10.9 2.8
29/11/2012 11.0 2.9
30/11/2012 10.9 2.9
Nov 12 Avg 11.1 2.7
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage {mg NaHSO,/L)
011272012 0.7 2.8
021212012 10.6 2.5
03/12/2012 11.0 2.4
04/12/2012 10.8 2.8
05/12/2012 K 2.8
06/12/2012 10.9 2.8
071212012 11.0 2.5
08/12/2012 10.9 59
00/13/2012 10.8 2.9
10/12/2012 11.0 2.8
11/12/2012 1.4 25
1211212012 10.7 2.8
13/12/2012 10.8 2.7
1471212012 10.8 2.9
15/12/2012 10.9 58
16/12/2012 10.7 2.9
1711212012 10.8 2.9
18/15/2012 11.0 56
19/1212012 10.8 2.9
20/1212012 10.7 2.9
2171212012 10.6 2.9
221212012 10.5 3.0
2312/2012 10.3 3.0
2411212012 10.7 56
2571212012 10.5 3.1
26/12/2012 105 26
2712/2012 10.5 2.0
28/12/2012 10.5 2.5
291212012 10.6 25
30/12{2012 10.5 3.0
31/1212012 0.7 2.6
Dec 12 Av 10.8 2.8
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg Cl,/L) dosage (mg NaHSO,/L)
10172013 0.3 3.0
02/61/2013 10.7 5%
03/01/2013 10.6 2.9
04/01/2013 10.8 26
05/01/2013 10.7 2.0
06/01/2013 10.6 2.6
07/01/2013 10.3 2.0
0810172013 10.0 2.0
09/01/3013 10.3 2.5
10/01/2013 10.3 2.8
T1/01/2613 9.0 3.8
12/01/2013 10.3 2.8
130113013 10.1 35
14/01/2013 104 5.9
1510112013 9.8 2.9
16/01/2013 9.8 5.6
17/01/2013 5.8 3.0
18/01/2013 10.3 2.6
18/01/2013 0.4 3.0
20/01/2013 10.5 36
21/01/2013 10.9 2.6
22/01/2013 ~10.8 3.0
23/01/2013 0.8 26
24/01/2013 10.6 2.5
55/01/2013 10.8 5.6
26/01/2013 10.5 2.5
27/01/2013 10.56 2.6
28/01/2013 10.6 55
200112013 10.0 2.9
30/01/2013 5.6 26
31/01/2013 9.5 26
Jan 13 Avg 10.3 2.7
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bhisulphite

Date dosage (mg ClyiL) dosage (mg NaHSO/L)
017022013 8.9 3.4
02/02/2013 9.1 26
03/02/2013 9.0 2.6
04/02/2013 9.2 2.6
05/02/2013 8.8 2.6
06/02/2013 8.5 26
07/02/2013 8.4 3.5
08/02/2013 8.3 2.8
09/02/2013 8.4 2.4
10/02/2013 8.4 2.0
11/02/2013 8.4 2.8
12/02/2013 8.4 2.8
13/02/2013 8.2 54
14/02/2013 8.5 2.7
15/02/2013 8.5 31
16/02/2013 8.4 X
17/02/2013 5.0 3.4
161023013 8.5 X
19/02/2013 9.0 3.0
20/02/2013 8.9 3.0
3110212013 8.8 3.0
2200212013 9.0 3.0
23/02/2013 8.0 3.0
24/02/2013 13.4 3.0
35/02/2013 12.8 3.0
26/02/2013 13.1 3.0
5710212013 12.0 3.0
28/02/2013 8.1 3.0
Feb 13 Avg 9.2 2.9
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage {mg CI,/L) dosage {mg NaHSO,/L)
01/03/2013 9.1 3.0
02/03/2013 9.0 2.7
03/03/2013 12.8 3.0
04/03/2013 12.5 3.0
05/03/2013 13.9 3.0
06/03/2013 12.2 3.0
07/03/2013 8.2 3.0
08/03/2013 9.3 2.7
08/03/2013 9.0 3.0
10/03/2013 8.9 3.1
11/03/2013 9.0 3.0
12/03/2013 9.3 3.0
13/03/2013 9.9 3.1
14/03/2013 9.9 2.7
15/03/2013 9.5 2.6
16/03/2013 8.9 3.0
17/03/2013 10.3 2.7
18/03/2013 10.9 3.0
19/03/2013 10.9 2.5
20/03/2013 12.9 2.6
21/03/2013 14.1 3.0
2210312013 14.9 2.7
23/03/2013 156.0 3.0
24/03/2013 15.0 2.7
25/03/2013 15.0 2.6
26/03/2013 14.6 2.9
27/03/2013 15.0 2.7
28/03/2013 16.0 2.9
29/03/2013 16.3 3.1
30/03/2013 14.7 2.8
31/03/2013 13.6 3.2
Mar 13 Avyg 12.0 2.9
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Appendix A - Chemical Dosage Records

Average sodium hypochlorite

Average sodium bisulphite

Date dosage (mg CLJ/L) dosage {mg NaHSO,/L)
01/04/2013 17.5 3.4
02/04/2013 17.5 3.0
03/04/2013 15.6 2.7
04/04/2013 14.9 3.1
05/04/2013 12.1 3.1
06/04/2013 11.9 2.8
07/04/2013 13.8 3.4
08/04/2013 14.4 3.0
09/04/2013 12.8 3.3
10/04/2013 11.7 3.2
11/04/2013 1.7 3.2
12/04/2013 11.4 3.0
13/04/2013 13.6 3.0
14/04/2013 15.5 3.0
15/04/2013 16.1 2.6
16/04/2013 17.1 3.0
17/04/2013 16.7 2.9
18/04/2013 15.3 2.6
10/04/2013 15.1 29
20/04/2013 15.2 2.5
21/04/2013 15.3 2.6
22/04/2013 15.6 2.9
23/04/2013 16.7 2.6
24/04/2013 15.3 2.6
25/04/2013 16.1 2.8
26/04/2013 15.8 2.7
27/04/2013 16.1 2.9
2810412013 16.1 2.5
29/04/2013 16.2 2.9
30/04/2013 16.6 2.5
Apr 13 Avyg 14.9 2.9
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APPENDIX B

Basellne and Operation Effluent Quality Monitoring Records
. ]
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APPENDIX C

Baseline and Operation Marine Water Quality Monitoring
Records and Their Statistical Analysis
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656 APPENDIX A STATISTICAL TABLES AND CHARTS

o ———_————

Ta v

Table IV Percentage Points ¢, of the t-Distribution

: ; . 02 00
l 325 1.000 3.078 12.706 31.821 63.657 127.32 318.31 636.62
2 289 816 1.886 2.920 4,303 6.965 9.925 14.089 23.326 31.568
3 277 .765 1.638 2.353 3.182 4.541 5.841 7453 10.213 12.924
4 271 741 1.533 2,132 2.776 3.747 4.604 5.598 7113 8.610
3 267 27 1.476 2.015 251 3.365 4032 4.773 5.893 6.869
6 265 718 1.440 1.943 2.447 3.143 3.707 4317 5.208 5.959
7 263 11 1.415 1.895 2.365 2.998 3.499 4,029 4.785 5.408
g 262 706 1.397 1.860 2.306 2.896 3355 3.833 4.501 5.041
9 261 703 1.383 1.833 2262 2.821 3.250 3.690 4.297 4,781
10 200 700 1.372 1.812 2.228 2,764 3.169 3.581 4.144 4,587
11 260 697 1.363 1.796 2,201 2718 3106 3.497 +.025 4.437
12 259 695 1.356 1.782 2.179 2.681 3.055 3428 3.930 4318
13 259 .694 1.350 L771 2.160 2,650 3.012 3372 3.852 4.221
14 258 692 1.345 1.761 2.145 2.624 2.977 3.326 3.787 4.140
15 258 691 1.341 1.753 2,131 2,602 2.947 3.286 3.733 4.073
16 258 690 1.337 1.746 2,120 2.583 2.921 3.252 3.686 4.015
17 257 689 1.333 1.740 2.110 2.567 2.898 3.222 3.646 3.965
18 257 688 1.330 1.734 2.101 2.552 2.878 3.197 3.610 3.922
19 257 .688 1.328 1.729 2.093 2,539 2.361 3174 3.579 3.883
20 257 687 1,325 1,725 2.086 2,528 2.845 3.153 3.552 3.850
2] 257 686 1.323 17721 2080 2518 2.831 3135 3.527 3819
22 256 .686 1.32} 1.717 2.074 2.508 2.819 3.119 3.505 3.792
23 256 685 1.319 1.714 2.069 2.500 2.307 3.104 3.485 3.767
24 256 685 1318 1.711 2.064 2.492 2197 3.091 3.467 3.745
25 256 .684 1316 1.708 2.060 2.485 2.187 3.078 3.450 3.725
26 256 084 [.315 1.706 2.056 2.479 2779 3.067 3.435 3.707
27 256 684 1.314 1.703 2.052 2473 271 3.057 3.421 3.690
28 256 683 1.313 1,701 2.048 2.467 2763 3.047 3.408 3074
29 256 .683 1.311 1.699 2.045 2.462 2.756 3.038 3.396 3.659
30 256 683 1.310 1.697 2.042 2,457 2.750 3.030 3.385 3.646
40 12535 681 - 1303 - 1684 .. 2021 . 2.423 2704 291 3307 3551
60 254 679 1.296 1.671 2.000 2,360 2.660 2915 3.232 3.460
120 .254 677 1.289 1.658 1.980 2,358 2.617 2.860 3.160 3.373
% 253 674 1.282 1.645 1.960 2.326 2.576 2.807 3.090 3.2H

v = degrees of freedom.
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APPENDIX D

Baseline and Operation Sediment Quality Monitoring Records
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Whole Effluent Toxicity Test Records
P






(s10ads o Anigerieaeun o) onp) palsa ] JON = 1N
‘0102 1shBny 30uIs Jno palted sem podadod o) | 1M #
“paYE|NOED 24 JOU UBY OGO SNU PUE dnodf [DQUSD UL B O %06 URY) $S8] 84am sdncuB uojesuaducy [je Ul SaeHow syl ,

Y0t SL (D30N) %S’ %0L 79 %0L°92 %0EZL %0%°SS £l-1dy
%0078 (DA0ON) %S'g %06°G9 %R052e %056°08 : %0559 gl-uer
%012 {O30N) %S'Z LN %05°62 %0443 : %08'6 ZL- R0
%0794 {O30N) %S’z Y0P L ¥ %0g°ce %04°L9 : LN Zi-nr
%04°CL {D30N} %52 %0T ¥y %0¥° LT %0169 : %09 ¥E Zl~ady
%0464 {OD30N) %82 %0ESh Y%0F' €T %02 2L %06'89 Zl-a94
%0r° L8 (D3JON) %S'T %09°08 %05°0E %0€°0L : %08 9% LL-28Q
%08°89 (DI0ON) %S'Z %08°0% %06 S %0668 i %06'S LLPO
- {D30N) %S5'zZ %0471 %09°EE %0g 6 _ LN L-Bny
%0Z'8L (DF0ON) %S'Z %00°8¢ %08'Ed %0L 0F : LN Lp-unp
%0669 (D3I0ON) %S'T %0EZY %0982 %02 8r %0L'SE Ll-ady
%04 0F (DION) %S'2 %0LFE %0¥'Ce %0L°8C : R0Z°6e LL-32
%00°6E {DION) %S'Z %08°6E %0092 %0Z 8¢ : %0E'9Z L-924d
%04 04 {OION) %S'Z %QE'2S %0L¥E 1N : %06'Ee Ll-uer
%0L'9L {J30N) %E'E %0619 %0¥'2E %06'cs : %08°9C 0l-2=qQ
%0E VL (OJON} %G'Z %06'LE %0282 %05"%9 m %09'2Z 01-AON
“ [DION) %S'Z %0y LC %0962 %04 LG : %01'¢C 0L32Q
%0L'68 (DION) %S’ %0E e %0682 %0z Cr : %08'+2 0i-deg
- (O30ON) %52 %0Z 0L %0y ¥r s : LN 01-Bny

- (DION) %SZ %06'2F %0r' 62 %0.L 9% : %05 PC oL-Inr

- (DION) %S'e %01 '6E %0F 82 %0 6% %0L EC 0}-ung

- (DI0ON) %S'Z 1N %09°€e %05 LL %08°9¢ alL-Rew

- {OZ0N) %52 LN %09°EE A4 %0% 0% 0L-1dy

- {O30N) %52 AN %0228 " %0008 oL-12l

SSNoigodel MEeISo0 SisUS SjIgdine snuejegq STOLIEGEJEY EJAJOEpIDUO]
sndoubl) - podadon | ewoUOBIENS - Wolel(] | snoeusdeepy - dwiysg - seAIR] B]oRUIEg snuefliny - ysid o ~ podiydurny wuol
seloadg 3se 10} DHON 7 0SDT paInsealy :

mnhoowm 1591 RQIDIX0 | jueniis 9[OUAA - 4 Xipu







L e
APPENDIX G
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Appendix H - E. coli Monitoring Records (Effluent)

Sampling date

E. cofi count

(cfu/100mL)
01/03/2010 18000
02/03/2010 5000
03/03/2010 1800
080372010 2400
09/03/2010 2400000
12/03/2010 2100
15/03/2010 12000
16/83/2010 3600
18/03/2010 6600
22/03/2010 120000
23/03/2010 140000
26/03/2010 620
29/03/2010 10000 G Mean 95 Precentile
30/03/2010 20000 11916 931000
01/04/2010 2500
05/04/2010 8300
06/04/2010 1900
07/04/2010 2900
1210412010 31000
13/04/2010 3600
15/04/2010 1800
20/04/2010 620000
22/04/2010 580000
23/04/2010 720000
26/04/2010 30000
27/04/2010 1000 G Mean 95 Precentile
28/04/2010 4800 14141 660000
04/05/2010 2500
05/05/2010 55000
06/05/2010 11000
11/05/2010 550000
12/05/2010 73000
13/05/2010 1. 1200000
17/05/2010 28000
18/05/2010 4100
20/05/2010 3000
25/05/2010 2000
26/05/2010 18000
27/05/2010 100000 G Mean 95 Precentile
31/05/2010 55000 27427 810000




Appendix H - E. coli Monitoring Records (Effluent)

. E. coli count
Sampling date (cfu/100mL)
01/06/2010 88000
03/06/2010 2100
07/06/2010 2300
08/06/2010 1600000
10/06/2G10 24000
14/06/2010 58000
15/06/2010 73000
17/06/2010 470
22/06/2010 49000
23/06/2010 439000
24/06/2010 8000
28/06/2010 1500 G Mean 95 Precentile
29/06/2010 1200000 24462 1360000
02/07/2010 2100
05/07/2010 16000
06/07/2010 400000
08/07/2010 2200
12/07/2010 49000
13/07/2010 14000
15/07/2010 45000
19/07/2010 65000
20/07/2010 40
22/07/2010 30000
26107/2010 2200
27/07/2010 23000 G Mean 95 Precentile
28/07/2010 4100 10305 199000
02/08/2010 1700
03/08/2010 2000
05/08/2010 880
09/08/2010 4200
10/08/2010 50000
12/08/2010 11000
16/08/2010 6000
17/08/2010 9300
19/08/2010 3700
23/08/2010 1600
24/08/2010 39000
26/08/2010 3800
30/08/2010 34000 G Mean 95 Precentile
31/08/2010 28000 6667 42850




Appendix H - E, coli Monitoring Records (Effiuent)

. E. coli count
Sampling date {cfu/100mL}
02/09/2010 2200
06/09/2010 61000
07/09/2010 14000
08/09/2010 3300
13/09/2010 430
14/09/2010 120
16/09/2010 180
20/09/2010 21000
21/09/2010 1600
23/09/2010 18000
27/08/2010 2100
28/08/2010 1300 G Mean 95 Precentile
30/09/2010 75 1979 371000
04/10/2010 12000 '
05/10/2010 1800
07/10/2010 32000
11/10/2010 4500
12/10/2010 270
14/10/2010 1100
18/10/2010 3100
19/10/2010 4300
21M10/2010 3100
25M10/2010 3700
26/10/2010 660 G Mean 95 Precentile
28/10/2010 100 2142 21000
01/11/2010 190
02/11/2010 570
04/11/2010 5800
08/11/2010 2400
09/11/2010 280
11/11/2010 450
16/11/2010 31000
- A6/11/2010 . 470000
18/11/2010 14000
2211172010 2100
23/11/2010 33
25/11/2010 320
291112010 580 G Mean 95 Precentile
30/11/2010 460 1449 184650




Appendix H - E, coli Monitoring Records (Effluent}

. E. coli count
Sampling date (cfu/100mL) |
02/12/2010 1700
06/12/2010 340
07/12/2010 1400
09/12/2010 110
13/12/2010 340
14/12/2010 2500
16/12/2010 22
20/12/2010 170
21/12/2010 . 220
241122010 520
2711212010 3400
28/12/2010 580 G Mean 95 Precentile
301272010 34 367 2860
03/01/2011 140
04/01/2011 170
06/01/2011 120
10/01/2011 110
11/01/2011 3400
1310172011 18
17/01/2011 110
18/01/2011 2600
20/01/2011 250
250472011 330
26/01/2011 140
27/01/2011 1800 G Mean 95 Precentile
31/01/2011 470 278 2920
04/02/2011 260
04/02{2011 180
07/02/2011 290
08/02/2011 550
10/02/2011 110
14/02/2011 320
16/02/2011 240
16/02/2011 300
21/02/2011 400
22/02/2011 440 G Mean 95 Precentile
23/02/2011 260 282 495




Appendix H - E. coli Monitoring Records (Effluent)

; E. coli count

Sampling date {cfu/100mL.)
02/03/2011 350
03/03/2011 48
04/03/2011 120
07/03/2011 150
08/03/2011 350
10/03/2011 350
14/03/2011 160
15/03/2011 55
17/03/2011 4200
21/03/2011 2500
2210372011 600
24/03/2011 4000
2810372011 240
30/03/2011 290 G Mean 95 Precentile
311/03/2011 230 348 4060
04/04/2011 350
(5/04/2011 2500
07/04/2011 600
11/04/2011 550
1210412011 200
14/04/2011 330
18/04/2011 600
19/04/2011 20000
21/04/2011 10000
25/04/2011 28000
261042011 860 G Mean 95 Precentile
28/04/2011 2000 1480 23600
02/05/2011 150000
03/05/2011 30
05/05/2011 5000
09/05/2011 17000
10/056/2011 13000

JAtfosi2011. L 4000
16/05/2011 20000
17/05/2011 540
19/05/2011 760
23/05/2011 4
24/05/2011 17000
26/05/2011 110
30/05/2011 200 G Mean 95 Precentile
31/05/2011 4600 1652 65500




Appendix H - E. coli Monitoring Records {Effluent)

. E. colf count
Samplingdate | (cfu/t00mL)
02/06/2011 1100
08/06/2011 51000
07/06/2011 110000
09/06/2011 870000
13/06/2011 50000
14/06/2011 30000
16/06/2011 300
20/06/2011 700
21/06/2011 1000
23/06/2011 20
27/06/2011 5100
28/06/2011 40 G Mean 95 Precentile
30/06/2011 700 3267 414000
01/07/2011 700
02/07/2011 160
04/07/2011 700
05/07/2011 160
07/07/2011 100
110712011 4300
12/07/2011 20
14/07/2011 1000
18/07/2011 150
19/07/2011 200
21/07/2011 70
25/07/2011 1600
26/07/2011 190 G Mean 95 Precentile
28/07/2011 5300 347 4650
01/08/2011 370000
02/08/2011 2000
04/08/2011 230
08/08/2011 400
09/08/2011 3500
11/08/2011 3000
15/08/2011 110000
16/08/2011 4300
18/08/2011 2100
22/08/2011 11000
23/08/2011 4000
25/08/2011 1300
29/08/2011 20000 G Mean a5 Precentile
30/08/2011 1000000 7091 590500




Appendix H - E. coli Monitoring Records {Effluent)

: E, coli count
Samplingdate |/ fu100mL)
01/09/2011 40000
05/09/2011 2200
06/09/2011 100
08/09/2011 200
12/09/2011 230000
13/09/2011 1100000
15/09/2011 4000
19/09/2011 800
20/09/2011 500
2210972011 200
26/09/2011 400
27109/2011 100 G Mean 95 Precentile
30/09/2011 200 1718 578000
03/10/2011 20000
04/10/2011 1300
06/10/2011 260
1011072011 1300
11/10/2011 4100
13/10/2011 9
17/10/2011 30000
18/10/2011 70
20/10/2011 50
24{10/2011 2700000
25/10/2011 3000 G Mean 95 Precentile
2711042011 220 1408 1231500
02/11/2011 2400000
03/11/2011 1400
04/11/2011 2200
07/11/2011 2300000
08/11/2011 2200
10/11/2011 7800
14/11/2011 3700
Asf/20tt 1 6000
17/11/2011 700
21/1142011 40000
2211112011 80000
24/11/2011 1000
28/11/2011 7000 G Mean 95 Precentile
29/1112011 1900 10481 2335000




Appendix H - E. coli Monitoring Records (Effluent)

; E. coli count
Samplingdate | (curoomt)
0111212011 200
051212011 700
06/12/2011 26
08/12/2011 1300
12/12/2011 22
13/12/2011 18
15/12/2011 20
19/12/2011 350
20/12/2011 42
2211212011 150
26/12/2011 36
27/12/2011 20 G Mean 95 Precentile
2971212011 20 71 940
02/01/2012 490
03/01/2012 100
05/01/2012 8
09/01/2012 4
10/01/2012 24
12/01/2012 40
16/01/2012 80
17/01/2012 10
19/01/2012 3100
25/01/2012 290
26/01/2012 18
27/01/2012 160
30/01/2012 350 G Mean 95 Precentile
31/01/2012 460 81 1404
01/02/2012 30
05/02/2012 130
06/02/2012 16
08/02/2012 14
12/02/2012 64
13/02/2012 8
16/02/2012 2
20/02/2012 110
2110212012 26
2310212012 210
27/02/2012 2 G Mean 95 Precentile
28/02/2012 6 20 166




Appendix H - E. coli Monitoring Records (Effluent)

. E. coli count
Sampling date | ¢ 1100mL)
01/03/2012 42
05/03/2012 40
06/03/2012 14
08/03/2012 8
12/03/2012 2
13/03/2012 2
15/03/2012 24
19/03/2012 2000
20/03/2012 70
22/03/2012 1
26/03/2012 16000
27/03/2012 130 G Mean 95 Precentile
29/03/2012 8 32 7600
02/04/2012 60
03/04/2012 300
05/04/2012 600
10/04/2012 10
1170412012 74000
1210412012 9700
16/04/2012 450000
17/04/2012 40000
19/04/2012 180
23/04/2012 230
24/04/2012 150
26/04/2012 530 G Mean 95 Precentite
30/04/2012 g0 942 224400
01/05/2012 90000
03/05/2012 12000
07/05/2012 4000
08/05/2012 1700
10/05/2012 400
14/05/2012 190000
15/06/2012 | 80000
17/05/2012 30000
21/05/2012 20
22/05/2012 300
24{05/2012 300
2810572012 37000
28/05/2012 2000 G Mean 95 Precentile
31/05/2012 1000000 6417 473500




Appendix H - E. coli Monitoring Records (Effluent)

: E. coli count
Samplingdate | (cfur100mL)
04/06/2012 600
05/06/2012 500
07/06/2012 560000
11/06/2012 200000
12/06/2012 1300000
14/06/2012 80000
18/06/2012 600
19/06/2012 150000
21/06/2012 3200
25/06/2012 40000
26/06/2012 26000 G Mean 95 Precentile
28/06/2012 60 14120 893000
03/07/2012 420
0410712012 15
05/07/2012 120000
09/07/2012 7600
10/07/2012 820000
11/07/2012 350
16/07/2012 700
17/07/2012 360
19/07/2012 700
23/07/2012 43000
2510712012 940
26/07/2012 10 G Mean 95 Precentile
30/07/2012 960 1418 400000
02/08/2012 38
06/08/2012 670
07/08/2012 600
09/08/2012 400
13/08/2012 1900
14/08/2012 110
16/08/2012 16000
20/08/2012 1800
21/08/2012 4000
23/08/2012 300
27/08/2012 900
280872012 790 G Mean 95 Precentile
30/08/2012 730000 1272 301600




Appendix H - E. coli Monitoring Records {Effluent)

. E, coli count
Samplingdate | fu/t00mL)
03/09/2012 5000
04/09/2012 530000
06/09/2012 560000
10/09/2012 390000
11/09/2012 2700
14/08/2012 2500000
17/09/2012 3100
18/08/2012 8700
20/09/2012 670
24/09/2012 1700000
25/09/2012 12 G Mean 95 Precentile
27/09/2012 910 18188 2060000
01/10/2012 520000
02/10/2012 1000000
04/10/2012 16000
08/10/2012 790000
09/10/2012 110000
11/10/2012 2400
15/10/2012 7400
16/10/2012 2100
18/10/2012 800
22110/2012 2000
23/10/2012 140000
25/10/2012 63000
29/10/2012 2200 G Mean 95 Precentile
30/10/2012 1800 19881 863500
011112012 500
05/11/2012 1500
06/11/2012 1700000
08/11/2012 1800
13/11/2012 1900000
14/11/2012 49000
L18Mt1/2012 ) 50000 |
16/11/2012 1300000
20/11/2012 2200000
22/11/2012 73000
26/11/2012 2100
2711172012 280 G Mean 95 Precentife
29M11/2012 320 22678 2020000




Appendix H - E. coli Monitoring Records (Effiuent)

Sampling date

E. coli count

{cfu/100mL) |
03/12/2012 180
04/12/2012 220
06/12/2012 470
10/12/2012 1100
11112/2012 170
13/12/2012 42
17/12/2012 920
18/12/2012 610000
20/12/2012 58
24{12/2012 1200
251212012 2000000
2711212012 1400000 G Mean 95 Precentile
31/12/2012 400 1962 1640000
01/01/2013 100
03/01/2013 600
07/01/2013 1000
08/01/2013 230
10/01/2013 120
14/04/2013 320
15/01/2013 1300
17/01/2013 580
21/01/2013 760
22/01/2013 180
24/01/2013 280
28/01/2013 220
26/01/2013 350 G Mean 95 Precentile
31/01/2013 400 354 1105
04/02/2013 1300
05/02/2013 720
07/02/2013 280
12/02/2013 2000
13/02/2013 4900
14/02/2013 290
18/02/2013 14000
19/02/2013 2200
21/02/2013 88
2510212013 1400000
2710212013 250 G Mean 95 Precentile
28/02/2013 720000 2989 1026000




Appendix H - E. coli Monitoring Records (Effluent)

04/03/2013 54

05/03/2013 66

07/03/2013 2900

11/03/2013 50

12/03/2013 1400

14/03/2013 1600

18/03/2013 210

19/03/2013 780

21/03/2013 8

25/03/2013 32

26/03/2013 30

28/03/2013 50 G Mean 95 Precentile
31/03/2013 42 125 2000
01/04/2013 800

02/04/2013 670

04/04/2013 27

08/04/2013 24

09/04/2013 640

11/04/2013 6

15/04/2013 240

16/04/2013 18

18/04/2013 20

22/04/2013 420

23/04/2013 70
25/04/2013 750
29/04/2013 390 G Mean 95 Precentile
30/04/2013 3600 152 1780




Appendix H - E. coli Monitoring Records (EPD Stations)

Baseline Monitoring

First Year Operation Monitoring

E. coli count

Station | Sampling date (cfu/400mL)
VM7 10/9/2008 5700
VM7 1112012008 38000
VM7 12/6/2008 350
VM7 11612009 49667
VM7 21412009 1433
VM7 311112009 4500
VM7 41212009 5933
VM7 5/6/2009 757
VM7 6/4/2009 2703
VM7 7/16/2009 11500
VM7 8/7/2009 2087
VM7 9/10/2009 7033

G Mean 4376
V8 10/9/2008 22333
VM8 11/20/2008 6367
VM8 12/6/2008 21333
VM8 1/6/2009 10600
V8 2/4/2009 3133
VM8 3/11/2009 3367
VM 41212009 820
Vi 5/6/2009 15333
VM8 6/4/2009 2637
VM8 7/16/2009 1780
VM8 8712009 2300
VMg 9/10/2009 2633
G Mean 4696
WM2 10/8/2008 877
WM2 11/20/2008 5667
WM2 1216/2008 11967
WM2 1/6/2009 9433
WM2 2/412009 290
W2 31172009 1357
Wiz 4/2/2009 380
WM2 5/6/2009 4267
WM2 6/4/2009 1837
WM2 7/16/2009 80
W2 8/7/2009 1173
WM2 9/10/2008 1367
G Mean 1436
WM3 10/9/2008 280
WM3 11/20/2008 1800
W3 121612008 3800
WM3 1/5/2009 40000
WM3 214{2009 24133
WM3 311112009 2200
WM3 41212009 6417
WM3 51612009 640
WM3 6/4/2009 4883
WM3 7116/2009 3410
WM3 8/7/2009 590
WM3 9/10/2009 4467
G Mean 3081

. . E. coli count
Station | Sampling date (cfui100mL)
VMY 3/8/2010 8887
VM7 4712010 16667
VM7 5/5/2010 3267
VM7 6/4/2010 1853
VM7 71512010 2387
VM7 8/18/2010 10800
VM7 8/20/2010 593
VM7 101252010 4867
VM7 11/19/2010 1803
VM7 121312010 857
VM7 112112011 11800
VM7 2123/2011 4433
G Mean 3638
VM8 31812010 3800
VM8 4{712010 690
VMS 5/5/2010 433
VM8 6/4/2010 8400
VM8 7152010 3857
VM8 8/19/2010 2967
VM8 9/20/2010 5067
Vg 10/25/2010 3000
VM8 14/19/2010 3987
VMg 12312010 207
VM8 1/21/2011 863
V8 21232011 733
G Mean 1756
WM2 3/8/2010 27
WNi2 4712010 24
WM2 5152010 43
WM2 6/4/2010 1802
WM2 7152010 2567
W2 8/19/2010 160
WM2 9/20/2010 880
W2 10/25/2010 2567
WM2 11/18/2010 3600
Wivi2 12132010 113
W2 1/21/2011 48
WM2 212312011 303
G Mean 285
WM3 31812010 1130
WM3 47712010 4060
WM3 5/5/2010 1697
WM3 6/4/2010 1433
WHM3 71512010 813
WM3 8/19/2010 593
WM3 9/20/2010 1583
WM3 104252010 1967
WM3 1171912010 2533
WM3 121312010 233
WM3 172112011 323
WM3 2123/2011 122
G Mean 925




Appendix H - E, coli Monitoring Records (EPD Stations)

Baseline Monitoring

E. coli count

First Year Operation Monitoring !

E. coli count

Station | Sampling date (efu/100mL)
W4 10/9/2008 197
W4 11/20/2008 372
W4 12/6/2008 470
Wivid 1/5/2009 43
Wii4 2/4/2009 4500
Wivid 3/11/2009 1867
W4 4/2£2009 1970
Wivid 5/6/2009 663
W4 6/4/2009 1180
W4 7/16/2009 62
W4 8/21/2009 753
W4 9/10/2009 463

G Mean 523

Station | Sampling date (cful100mL)
W4 3/8/2010 987
WM4 4/7/2010 107
W4 51512010 407
Wivi4 6/412010 951
Wivi4 7512010 260
WiM4 8/19/2010 64
Wivi4 9/20/2010 65
Wiv4 10/25/2010 487
W4 11/19/2010 920
W4 12/3/2010 129
Wiv4 1/21/2011 72
W4 2232011 26

G Mean 202




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Goast

Baseline Monitoring
. E. colf count
Beach Sampling date (cful100mL)
Angler's 10/10/2008 20
10/22{2008 115
10/28/2008 1285
11/11/2008 1233
1213012008 287
1/8/2009 237
2126/2009 4837
3612009 3122
3/11/2008 1265
3/18/2008 5426
372472009 2163
4/2{2002 2198
4/14/2009 704
4/24/2009 657
5/7/2009 38
5/16/2009 869
5/25/2009 1435
6/5/2008 245
6/18/2009 63
6/29/2009 189
7192009 303
7121/2009 106
71272009 300
8/7/2009 305
8/20/2009 126
8/28/2009 30
9/10/2009 264
9/20/2009 248
9/24/2009 23
G Mean 363

First Year Operation Monitoring
; E. coli count
Beach Sampling date (cful100mL)
Angler's 3/4{2010 956
3M1/2010 33
311812010 42
3/26/2010 7
4/9/2010 148
4/16/2010 129
4/22{2010 245
4/29/2010 33
5/7/2010 39
5/13/2010 44
5/18/2010 160
5/27/2010 210
6/3/2010 320
6/10/2010 1013
8/17/2010 480
6/24/2010 87
7/8/2010 28
714512010 1990
7/23/2010 185
712712010 495
8/5/2010 43
8/12/2010 1643
8/21/2010 54
8/27/2010 511
9/2/2010 73
§/10/2010 295
9/17/2010 155
9/24/2010 53
9/29/2010 110
10/10/2010 1196
10/14/2010 144
10/20/2010 50
10/28/2010 8
11/5/2010 849
11/11/2010 34
11/18/2010 11
11/26/2010 87
12/10/2010 24
12/16/2010 399
12(23/2016 600
12/29/2010 10
1/5/2011 53
1/13/2011 8
1/20/2011 97
1127/2011 8
21112011 5
2/10/2011 15
2017/2011 23
2124/2011 27
G Mean 89




Anpendix H - E. coli Monitoring Records {Beaches along Tsuen Wan Coast)

Baseline Moni

oring

E, coli count

First Year Ope

ration Monitarin

!

E. coli count

Beach Sampling date (cfuil00mL)
Approach 10/10/2008 184
10/22/2008 12
10/29/2008 85
11/11/2008 66
12/30/2008 745
1/8/2009 145
21262009 180
3/6/2009 810
3/11/2009 528
3/18/2009 106
312472009 1181
4/2/2009 1344
4/14/2009 332
4/24/2009 277
5712009 145
5/16/2009 1
5/25/2009 987
6/5/2009 1039
6/18/2009 1285
6/29/2009 471
7/9/2009 310
7/21f2009 418
712712009 268
8/7/2009 150
8/20/2009 80
8/28/2009 24
9/10/2008 243
9/20/2009 124
9/24/2008 33
G Mean 192

Beach Sampling date (cfu/100mL)
Approach 3/4/2010 26
3/11/2010 27
3/18/2010 48
3/26/2010 247
4/9/2010 1563
4/16/2010 640
412212010 64
412912010 175
5/7/2010 565
5/13/2010 99
5/18/2010 100
5/27/2010 105
6/3/2010 137
81072010 315
6/17/2010 1351
6/24/2010 385
7/8/2010 90
71152010 169
71232010 938
712712010 99
8/5/2010 37
8/12/2010 710
8/21/2010 45
812712010 295
9/2i2010 52
9/10/2010 344
9M7/2010 37
9/24/2010 134
912972010 83
10/10/2010 1020
10/14/2010 6
10/20/2010 40
10/28/2010 11
11/6/2010 210
11/11/2010 45
11/18/2010 81
11/26/2010 19
12/10/2010 16
12/16/2010 837
12/23/2010 101
12/29/2010 i
1/5/2011 97
1/13/2011 70
1/20/2011 28
1/27/2011 54
21172011 30
2/10/2011 31
2/17/2011 30
212412011 17
G Mean 91




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Coast)

First Year Ope

ration Monitorin

E. coli count

Baseline Monitoring
. E. coli count
Beach Sampling date (cfu/100mL)
Casam 10/10/2008 36
10/22/2008 16
10/29/2008 41
11/11/2008 210
12130/2008 180
1/812009 80
20262009 80
31612009 270
3/11/2009 66
3/18/2009 510
3/24/2009 800
41212009 910
4/14/2009 260
4/24{2009 270
51712009 650
5/16/2009 220
512512009 1100
6/5/2008 170
6/18/2009 530
6/29/2009 130
7/9/2009 250
7/21/2009 390
712772009 310
8/7/2009 710
8/20/2009 140
8/28/2009 9
9/10/2008 43
9/20/2008 110
9/24/2008 2
G Mean 150

Beach Sampling date (cfuM100mL)
Casam 3/4/2010 28
3/11/2010 3
3/18/2010 16
3/26/2010 43
4/9/2010 12
4/16/2010 39
4/22/2010 2400
4/29/2010 170
5/7/2010 140
5/13/2010 320
5/18/2010 130
5/27/2010 1400
6/3/2010 110
6/10/2010 2200
6712010 180
6/24/2010 540
7/8/2010 56
7/15/2010 79
712312010 1700
712712010 300
8/6/2010 40
8/12/2010 2100
8/21/2010 28
8/27/2010 27
9/2/2010 90
9/10/2010 410
9/17/2010 13
9/24/2010 240
9/29/2010 80
10/10/2010 310
10/14/2010 8
10/20/2010 19
10/28/2010 13
11/5/2010 230
111172010 53
11/18/2010 44
11/26/2010 9
12/10/2010 11
12/16/2010 460
12/23/2010 43
12/29/2010 12
1462011 49
1/13/2011 8
1/20/2011 42
1/27/2011 5
212011 25
2M10/2011 9
2117/2011 13
2/24/2011 11
G Mean 65

e




Appendix H - E. coli Monitoring Records {Beaches along Tsuen Wan Coast)

Baseline Moni

oring

E. coli count

First Year Ope

ration Monitorin

g

E. coli count

Beach Sampling date (cfuli00mL)
Gemini 10/10/2008 25
10/22/2008 16
10/29/2008 470
11/11/2008 1300
12/30/2008 280
1/8/2009 850
2/26/2009 3200
3/6/2009 4200
3/11/2009 1900
3/18/2009 6400
3/24/2009 2000
4/2/2009 2000
4/14/2009 1300
4/24/2009 900
5/7/2009 308
5/16/2009 2900
52512008 1400
6/5/2009 180
6/18/2008 47
6/29/2009 610
719/2009 670
7/24/2009 210
7/27/12009 300
8/7/2009 360
8/20/2009 160
8/28/2009 7
9/10/2009 2200
9/20/2009 520
9/24/2009 80
G Mean 471

Beach Sampling date (efu/100mL)
Gemini 3/4/2010 730
3/11/2010 24
3/18/2010 41
3/26/2010 16
4/9/2010 270
4/16/2010 130
4/22/2010 810
4/29/2010 53
5/7/2010 240
5/13/2010 48
5/18/2010 80
5/27/2010 170
6/3/2010 450
6/10/2010 210
6/17/2010 1300
6/24/2010 110
7/8/2010 35
7/15/2010 1500
7/23/2010 310
712712010 370
8/5612010 44
8/12/2010 2100
8/21/2010 5
8/27/2010 380
91212010 30
9/10/2010 410
91712010 6
9/24/2010 60
89/29/2010 160
10/10/2010 5000
10/14/2010 110
106/20/2010 210
10/28/2010 13
11/6/2010 1100
11/11/2010 90
11/18/2010 23
11/26/2010 73
12/10/2010 23
12/16/2010 530
12/23/2010 700
12/29/2010 11
1/5/2011 69
1/13/2011 7
1/20/2011 66
1/2772011 5
21172011 5
2M10/2011 6
201712011 26
212412011 30
G Mean 92




Appendix H - E. coli Monitoring Records {Beaches along Tsuen Wan Coast)

Baseline Moni

oring

E. coli count

Beach Sampling date (cful100mL)
Hoi Mei Wan 10/10/2008 39
10/22/2008 14
10/29/2008 176
11/11/2008 36
_12/30/2008 180
1/8/2009 90
2/26/2009 80
3/6/2000 270
3/11/2009 89
3/18/2009 71
3/24/2009 1600
4/2/2009 270
4/14/2009 190
4/2412009 110
5712009 90
5/16/2009 2800
5/25/2009 540
6/5/2008 58
6/18/2009 360
6/29/2009 130
71812009 310
712112008 260
7/27/2009 280
8/7/2008 500
B8/20/2009 190
8/28/2009 8
8/10/2009 140
9/20/2009 130
9/24/2009 12
G Mean 136

First Year Operation Monitoring
. E. coli count
Beach Sampling date (cful100mL)
Hoi Mei Wan 3/4/2010 720
3/11/2010 21
3/18/2010 32
3/26/2010 16
4/9/2010 8
4/16/2010 140
4/22{2010 630
4/29/2010 45
5/7/2010 170
5/13/2010 57
5/18/2010 180
5/27/2010 260
6/3/2010 19
6/10/2010 3400
6/17/2010 190
6/24/2010 380
7/8/2010 69
7/15/2010 77
7/23/2010 870
712712010 370
8/5/2010 19
8M2/2010 1700
8/21/2010 14
8/27/2010 45
9/2i2010 17
9/10/2010 450
9/M7/2010 g9
912412010 54
9/29/2010 120
10/10/2010 380
10/14/2010 93
10/20/2010 8
10/28/2010 6
11/6/2010 1000
11/11/2010 39
11/18/2010 48
11/26/2010 20
12/10/2010 37
12/16/2010 390
12/23/2010 600
12/29/2010 3
1/8/2011 33
111312011 2
1/20/2011 23
1/27/2611 1
21172011 8
2/10/2011 10
21712011 9
212412011 13
G Mean 59
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Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Coast)

First Year Ope

ration Monitoring

Basefine Monitoring
E. coli count
Beach Sampling date (efu100mL)
Lido 10/10/2008 85
10/22/2008 7
10/29/2008 29
11/11/2008 410
12/130/2008 170
1/8/2009 4
2/26/2009 76
3/6/2009 420
3/11/2009 65
3/18/2008 580
3/24/2009 250
4/2/2009 670
414/2009 150
412412009 900
5/7/2009 240
5162009 400
5/25/2009 2700
6/5/2009 260
6/18/2009 330
6/29/2009 80
7/9/2009 140
7/21{2009 360
7/27/2009 290
8/7/2009 900
87202008 120
8/28/2009 12
9/10/2009 99
9/20/2009 280
912472009 7
G Mean 148

; E. coli count
Beach Sampling date (cfu/100mL)
Lido 314/2010 26
3/11/2010 4
3/18/2010 10
32612010 110
4/9/2010 26
4/16/2010 66
4/22/2010 1700
412812010 190
5/7/2010 75
51132010 180
5/M8/2010 76
5/27/12010 610
6/3/2010 78
6/10/2010 260
6/17/2010 110
6/2412010 410
7/8/2010 76
7/15/2016 a0
7/23/2010 1000
712712010 330
8/5/2010 110
8122010 1600
8/21/2010 39
8/27/2010 56
91212010 48
8/10/2010 180
9M7/2010 18
912412010 220
9/29/2010 67
10/10/2010 160
10/14/2010 7
10/20/2010 55
10/28/2010 2
11/56/2010 280
11/11/2010 42
11/18/2010 33
11/26/2010 34
12/10/2010 6
12/16/2010 320
12/23/2010 64
12/29/2010 13
1/6/2011 49
1/13/2011 5
1/20/2011 55
1/27/2011 3
20172011 42
2/10/2011 4
21712011 14
212412011 4
G Mean 56




Avnpendix H - E. coli Monitoting Records (Beaches along Tsuen Wan Coast)

Baseline Moni

oring

First Year Operation Monitoring

E. coli count

E. colf count

Beach Sampling date (cfu400mL)
Ting Kau 10/10/2008 134
10/22/2008 33
10/29/2008 221
11/11/2008 470
12/30/2008 299
1/8/2009 85
2/26/2009 140
3/6/2009 731
3/11/2008 90
3/18/2008 58
3/24/2009 10849
4/2/2009 936
4/14/2009 87
4/24/2009 845
5/72009 47
5/16/2009 1
5/25/2008 3526
6/6/2008 302
6/18/2009 1126
6/29/2009 148
7/9/2009 1532
7/21/2009 315
712712009 417
8/7/2009 338
8/20/2009 83
8/28/2008 9
9/10/2009 27
9/20/2009 90
9/24/2009 9
G Mean 169

Beach Sampling date (efu/100mL)
Ting Kau 31412010 21
3/11/2010 5
3/18/2010 52
3/26/2010 18
4912010 23
4/16/2010 746
4/22/2010 60
4/29/2010 147
5712010 450
5/13/2010 1073
5/18/2010 74
5/2712010 266
6/3/2010 171
6/10/2010 3564
6/17/2010 368
6/24/2010 1404
7/8/2010 63
7/15/2610 556
7/23/2010 896
712712010 152
8/5/2010 94
8/12/2010 5141
8/21/2010 42
8/27/2010 68
9/2/2010 123
9/10/2010 633
9/17/2010 195
9/24/2010 163
9/29/2010 79
10/10/2010 729
10/14/2010 7
10/20/2010 45
10/28/2010 7
11/5/2010 286
11/11/2010 17
11/18/2010 45
11/26/2010 18
12/10/2010 30
12/16/2010 631
12/23/2010 66
12/29/2010 12
1/5/2011 57
1/13/2011 10
1/20/2011 15
1/27/2011 8
21172011 30
2/10/2011 34
201712011 40
2/24/2011 22
G Mean 89




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Coast)

First Year Ope

ration Monitorin

¢

E. coli count

Baseline Moniforing
. E. coli count
Beach Sampling date (cful100mL)
Ma Wan Tung|  10/2/2008 3
10/10/2008 1
10/20/2008 3
10/28/2008 8
11/11/2008 3
12/2/12008 27
1/8/2009 160
212312009 16
3/3/2009 520
3/11/2008 150
3/18/2609 720
3/24/2009 840
3/27/2009 110
4/6/2009 82
4/16/2009 23
4/24/2009 29
4/29/2009 3
5/11/2009 4
5/16/2009 120
5/21/2009 27
5/29/2009 410
6/5/2009 110
6/16/2009 210
6/24/2009 760
6/29/2009 450
71212009 10
71972009 39
7/22/2009 20
772712009 780
7/30/2009 8
8/7/2009 90
8/14/2009 80
8/20/2009 120
8/28/2009 3
9/7/2008 8
9/20/2009 97
9/28/2009 35
G Mean 43

Beach Sampling date {cfu/100mL)
Ma Wan Tung 3142010 4
311142010 1
3/18/2010 4
31262010 1
4/12/2010 38
4/19/201¢ 37
412812010 8
5/3/2010 16
5/10/2010 550
5/18/2010 4
51262010 29
6/1/2010 40
6/8/2010 1
6/12/2010 110
6/21/2010 25
6/28/2010 320
772010 i5
7112/2010 4
7118/2010 140
712612010 8
81212010 68
8/11/2010 10
8/18/2010 8
8/24/2010 200
8/31/2010 16
9/6/2010 6
9/14/2010 110
972712010 120
1044/2010 18
10/12/2010 4
10/19/2010 12
10/27/2010 10
11/8/2010 12
12113/2010 10
1/26/2011 1
212112011 31
G Mean 16




- Appendix H - E. coli Menitoring Records {Beaches along Tsuen Wan Coast) During Bathing Season

First Year Ope

ration Monitorin

E. coli count

Baseline Monitoring
E. coli count
Beach Sampling date (cfu00mL)
Angler's 10/10/2008 20
10/22/2008 115
10/29/2008 1285
3/6/2009 3122
3/11/2009 1265
3/18/2009 5426
3/24/2009 2163
4/2/2009 2198
4/14/2009 704
4/24/2009 857
5/7/2009 38
5/16/2009 869
5/25/2009 1435
6/5/2008 245
6/18/2009 63
6/29/2009 199
7/9/2009 303
7/21/2009 106
712772009 300
8/7/2009 395
8/20/2009 126
8/28/2008 30
9/10/2009 264
9/20/2000 249
9/24/2009 23
G Mean 320

Beach Sampling date (cful100mL)
Angler's 3/4/2010 956
3/11/2010 33
3/18/2010 42
3262010 7
4/8/2010 148
4/16/2010 129
4/22/2010 245
4/29/2010 33
572010 39
5/13/2010 44
5/18/2010 160
52712010 210
6/3/2010 320
6/10/2010 1013
6/17/2010 480
6/24/2010 87
7/8/2010 28
7/15/2010 1990
7123/2010 185
712712010 495
8/6/2010 43
8/12/2010 1643
8/21/2010 54
8/27/2010 511
9/2/2010 73
9102010 295
8M17/2010 155
9/24/2010 53
9/29/2010 110
10/10/2010 1186
10/14/2010 144
10/20/2010 50
10/28/2010 8
G Mean 134




Appendix H - E. coli Monitoring Records {Beaches along Tsuen Wan Coast) During Bathing Season

First Year Ope

ration Monitorin

f

E. coli count

Baseline Monitoring
E. coli count
Beach Sampling date (cfu100mL)
Approach 10/10/2008 184
10/22/2008 12
10/29/2008 85
31612009 810
3/11/2009 528
3/18/2009 106
3/24/2009 1181
4/2/2009 1344
4/14/2009 332
4124/2009 277
5/7/2008 145
5/16/2008 1
5/25/2009 087
6/5/2009 1039
6/18/2009 1285
6/29/2009 471
7/9/2009 310
7/21/2009 418
712712009 268
8/7/2009 150
8/20/2009 90
8/28/2009 24
9/10/2009 243
8/20/2009 124
9242009 33
G Mean 192

Beach Sampling date (cful100mL)
Approach 3/4/2010 26
3/11/2010 27
3/18/2010 48
3/26/2010 247
4/9/2010 153
4/16/2010 640
412212010 64
4/29/2010 175
5/7/12010 565
5/13/2010 99
5/18/2010 100
5/27/2010 106
6/3/2010 137
6/10/2010 315
6/17/2010 1351
6/24/2010 385
7/8/2010 90
7/15/2010 169
71232010 938
7/27/2010 99
8/5/2010 37
8/12/2010 710
8/21/2010 45
8/2712010 295
9/2/2010 52
9/10/2010 344
9/17/2010 37
92412010 134
9/29/2010 83
10/10/2010 1020
10/14/2010 6
10/20/2010 40
10/28/2010 11
G Mean 124




Anpendix H - E. coli Monltoring Records (Beaches along Tsuen Wan Coast) During Bathing Season

First Year Ope
Beach

ration Monitorin
Sampling date

E. coli count

Baseline Monitoring
E. coli count
Beach Sampling date (cful100mL)
Casam 10/10/2008 36
10/22/2008 16
10/29/2008 41
3/6/2009 270
3/11/2009 66
31872008 510
312412009 800
4122009 910
4/14/2009 260
41242009 270
5/7/2008 650
5/16/2009 220
57252009 1100
6/5/20089 A70
6/18/2009 530
6/29/2009 130
7/9/2009 250
772142009 390
7/27/2009 310
8/7/2009 710
8/20/2009 140
8/28/2009 g
9/10/2009 43
9/20/2008 110
912412009 2
G Mean 154

{cfu/100mL}
Casam 3/4/2010 28
3/11/2010 3
3/18/2010 16
3/26/2010 43
4/9/2010 12
411612010 39
412212010 2400
41292010 170
5[7/201C 140
5/13/2010 320
5/18/2010C 130
812712010 1400
6/3/2010 110
6/10/2010 2200
611712010 180
6/24/2010 540
7i8/2010 55
7115/2010 79
712312010 1700
712712010 300
8/5/2010 40
8/12/2010 2100
8/21/2010 28
8/27/2010 27
9/2/2010 90
9/10/2010 410
9/17/201G 13
9/24/2010 240
91292010 80
16/10/2010 310
10/14/2010 8
10/20/2010 19
10/28/2010 13
G Mean 102




Appendix H - E. coll Monitoring Records {Beaches along Tsuen Wan Coast) During Bathing Season

Baseline Monitoring

First Year Ope

ration Monitorin

E. coli count

E. coli count

Beach Sampling date (cfu100mL)
Gemini 10/10/2008 25
10/22/2008 16
10/29/2008 470
3/6/2009 4200
3/11/2009 1900
3/18/2009 6400
3/2412009 2000
4/2/2009 2000
4/14/2009 1300
4/24/2009 900
5{7/2009 300
5/16/2009 2900
5/25/2009 1400
6/5/2009 180
6/18/2009 47
6/29/2009 610
7/8/2009 670
7/21/2009 210
712712009 300
8/7/2009 360
8/20/2009 160
8/28/2009 7
9/10/2009 . 2200
9/20/2009 520
9/24/2009 80
G Mean 422

Beach Sampling date (cful100mL)
Gemini 3/412010 730
311172010 24
3/18/2010 41
3/26{2010 16
4/9/2010 270
411612010 130
4/22/2010 610
4/29/2010 53
5712010 240
5/13/2010 48
5/18/2010 80
52712010 170
6/3/2010 450
6/10/2010 210
B8/17/2010 1300
6/24/2010 110
71812010 35
7/15/2010 1500
7/23/2010 310
712712010 370
8/5/2010 44
8/12/2010 2100
8/21/2010 5
8/27/2010 380
9/2{2010 30
9/10/2010 410
9172010 6
912412010 60
9/28/2010 160
10/10/2010 5000
10/14/2010 110
10/20/2010 210
10/28/2010 13
G Mean 137




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Coast} During Bathing Season

Baseline Monitoring
E. coli count
Beach Sampling date (cfu/100mL)
Hoi Mei Wan 10/10/2908 39
10/22{2008 14
10/28/2008 170
3/6/2008 270
3/11/2009 69
31812009 71
3/24/2009 1600
47212009 270
4/14/2009 180
4124720089 110
5/7/2009 80
5/16/2009 2800
572562009 540
6/5/2009 58
6/18/2009 360
8/20/2009 130
7/9/2009 310
71212008 260
712712009 280
8/7/2009 500
8/20/2009 190
8/28/2009 8
9/10/2009 140
9/20/2009 130
9124/2008 12
G Mean 147

_First Year Operation Monitoring
. E, coli count
Beach Sampling date (efu/100mL)
Hoi Mei Wan 3/4/2010 720
3/M1/2010 21
3/18/2010 32
3/26/2010 16
4/9/2010 8
4/16/2010 140
4/22{2010 630
4/29/2010 45
5/7/2010 170
5/13/2010 57
5/18/2010 180
5/27/2010 260
6/3/2010 19
6/10/2010 3400
6/17/12010 190
6/24/2010 380
7/8/2010 69
7116/2010 77
7/23/2010 870
7/27/2010 370
8/5/2010 19
8112120190 1700
8/21/2010 14
8/27/2010 45
9212010 17
9/10/2010 450
91712010 9
9/24/2010 b4
9/29/2010 120
10/10/2010 380
10/14/2010 83
10/20/2010 8
10/28/2010 8
G Mean 87




Appendix H - E. coll Monitoring Records (Beaches along Tsuen Wan Coast) During Bathing Season

First Year Operation Monitorin

]

E. coll count

Baseline Monitoring
. E. coli count
Beach Sampling date (cful100mL)
Lido 10/10/2008 85
10/22/2008 7
10/28/2008 29
3/6/2009 420
3/11/2009 65
3/18/2000 590
3/24/20089 250
4{2{2009 670
4/14/2009 150
4/24/2009 200
5/7/2009 240
5/16/2009 400
512612009 2700
6/5/2009 260
6/18/2009 330
6/28/2009 80
7/9/2009 140
7/2172009 360
712772009 290
8/7/2009 800
8120/2009 120
8/28/2009 12
9/10/2009 99
8/20/2009 290
9/24/2009 7
G Mean 168

Beach Sampling date (cfu/100mL)
Lido 3/4/2010 26
311142010 4
311812010 10
3/26/2010 110
4/9/2010 26
41612010 66
4/22{2010 1700
4/29/2010 190
5712010 75
5/13/2010 180
5/18/2010 76
512712010 610
6/3/2010 78
6/10/2010 260
6/17/2010 110
6/24/2010 410
7/8/2010 76
711512010 g0
71232010 1000
71272010 330
8/5/2010 110
8/12/2010 1600
8/21/2010 39
82712010 56
9/2/2010 46
9/10/2010 180
9/17/2010 18
9/24/2010 220
9/28/2010 87
10/10/2010 150
10/14/2010 7
10/20/2010 55
10/28/2010 2
G Mean 87




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Ceast) During Bathing Season

Baseline Mon

toring

E. coli count

Beach Sampling date (efu100mL)
Ting Kau 10/10/2008 134
10/22/2008 33
10/29/2008 221
3/6/2009 731
3/11/2008 90
3/18/2009 58
3/24/2009 108489
4/2/2009 336
4/14/2009 87
41242009 845
5/7/2009 47
5/16/2009 i
5/25/2009 3626
6/5/2009 302
6/18/2009 1126
6/28/2009 148
7/9/2008 1532
7/21/2009 315
712712008 417
8/7/2009 339
8/20/2009 83
8/28/2009 9
9/10/2009 27
9/20/2009 90
9/24/2009 9
G Mean 165

First Year Operation Monitoring
; E. coli count
Beach Sampling date (cfu/100mL)
Ting Kau 3/4/2010 21
3/11/2010 5
3/18/2010 52
3/26/2010 18
4/9/2010 23
4/16/2010 746
412212010 60
4/29/2010 147
5712010 450
5/13/2010 1073
511812010 74
5272010 266
6/3/2010 171
6/10/2010 3564
6/17/2010 368
6/24/2010 1404
7/8/2010 63
7/15/2010 556
7/23/2010 896
7i27/2010 152
8152010 94
8/12{2010 5141
8/21/2010 42
81272010 68
9/2/2010 123
9/10/2010 633
91712010 195
0/24/12010 183
9/29/2010 79
10/10/2010 729
10/14/2010 7
10/20/2010 45
10/28/2010 7
G Mean 141




Appendix H - E. coli Monitoring Records (Beaches along Tsuen Wan Coast) During Bathing Season

Baseline Monitoring

; E. coli count
Beach Sampling date (cful100mL)
Ma Wan Tung|  10/2/2008 3
10/10/2008 1
10/20/2008 3
10/28/2008 8
3/3/2009 520
3/11/2009 150
3/18/2008 720
3/24/2009 840
312712009 110
4/6/2009 82
4/16/2009 23
4/24/2009 29
4/28/2009 3
5/11/2009 4
5/16/2009 120
5/21/2009 27
5292009 410
6/5/2000 110
6/16/2009 210
6/24/2009 760
6/29/2009 450
71212008 10
71912009 39
7222009 20
7/27/2009 780
7/30/2009 8
8/7/2009 90
8/14/2009 80
8/20/2008 120
8/28/2009 3
9/7/2009 8
9/26/2009 97
9/28/2009 35
G Mean 46

First Year Operation Monitoring
E. coli count
Beach Sampling date (cfu/100mL) |
Ma Wan Tung | - 3/4/2010 4
3/11/2010 1
3/18/2010 4
3/26/2010 1
411212010 38
4/19/2010 37
4/28/2010 8
57312010 16
5/10/2010 550
5/18/2010 4
5/26/2010 29
6/1/2610 40
6/8/2010 1
6/12/2010 110
82112010 25
6/28/2010 320
71712010 15
71122010 4
7/118/2010 140
7126/2010 8
8/2/2010 68
8/11/2010 10
8/18/2010 8
812412010 200
8/31f2010 16
9/6/2010 6
9/14/2010 110
92712010 120
10/4/2010 18
10/12/2010 4
10/19/2010 12
10/27/2010 10
G Mean 17




Appendix H - E. coli Monitoring Records {(Beaches along Tsuen Wan Coast) Conducted by DSD

Flrst Year Cperation Monitoring

Beach
Sampling date Anglers’ I Approach Casam ] Gaminl | Hoi Mel Wan t Lido Ting Kau
E. coli count ((_:quOOmL)
2-Mar-10 180 210 220 260 240 200 192
4-Mar-10 22 21 18 24 27 15 17
6-Mar-10 255 214 190 190 180 170 266
8-Mar-10 1300 839 300 220 290 260 725
10-Mar-10 112 41 23 14 14 15 33
12-Mar-10 12 45 17 15 12 15 50
14-Mar-10 a1 51 52 54 58 56 63
.~ 16-Mar-10 1049 74 79 1000 890 78 73
18-Mar-10 60 58 43 18 74 35 37
20-Mar-10 13 13 12 15 20 8 13
22-Mar-10 223 176 140 110 240 109 121
25-Mar-10 330 10 25 390 203 26 6
26-Mar-10 47 20 54 55 23 81 28
28-Mar-10 6 &6 79 6 13 659 76
30-Mar-10 87 o7 &7 46 44 59 52
13-Apr-10 160 133 150 160 130 130 130
16-Apr-10 84 1100 72 110 150 719 1011
19-Apr-10 46 59 140 66 67 140 52
22-Apr-10 839 764 730 850 850 780 720
26-Apr-10 43 300 300 51 47 260 290
28-Apr-10 116 110 110 83 96 110 117
4-May-10 640 7 610 990 6 99 16
7-May-10 594 235 360 580 550 320 269
10-May-10 2324 1697 2300 1800 2300 2000 287
13-May-10 76 73 70 64 65 a0 80
17-May-10 880 120 800 850 400 680 141
19-May-10 1 849 110 160 19 19 219
22-May-10 507 40 580 650 460 400 69
26-May-10 1 1 1 i i i 1
27-May-10 2 45 71 46 29 23 22
30-May-10 69 71 55 43 400 89 64
3-Jun-10 71 40 320 76 360 240 43
6-Jun-10 5 6 3% 49 31 65 i6
g-Jun-10 383 263 3100 680 270 530 1217
12-Jun-10 26 459 87 30 22 92 5582
15-Jun-10 97 235 180 250 110 960 325
18-Jun-10 447 271 420 410 470 400 288
21-Jun-10 130 3 53 7 45 37 17
24-Jun-10 89 86 86 86 140 82 61
27-Jun-10 543 1017 1300 1400 1400 850 577
30-Jun-10 i15 489 260 1100 360 210 96
3-Jul-10 64 47 140 35 56 41 50
6-Jul-19Q [414] B7 66 60 55 &7 i3]
9-Jul-10 13 13 14 20 11 14 30
13-Jul-10 50 54 18 82 35 27 124
15-Jul-10 96 2669 62 120 71 85 2016
18-Jul-10 53 15 14 52 73 156 30
2§-Jul-10 98 135 110 150 a5 140 g0
24-Jul-10 68 34 23 66 64 10 19
27-Jui-10 254 155 310 300 250 200 157
30-Jul-10 i 1 1 1 1 1 i

——




Appendix H - F, coli Menitoring Regords (Beaches along Tsuen Wan Coast) Conducted by DSD

First Year Operation Monitoring

Beach
Sampling date Anglers' I Approach i Casam | Gamini I Hol Mel Wan [ Lido f Ting Kau
E. coli count (cful100mL})
2-Aug-10 239 35 190 180 110 220 14
5-Aug-i0 8 10 4 14 12 i5 7
8-Aug-10 149 745 48 116 119 32 628
10-Aug-10 54 40 34 25 25 25 24
14-Aug-10 137 8 23 160 130 320 6
17-Aug-10 20 77 10 46 15 10 23
20-Aug-10 26 i8 21 32 30 33 21
23-Aug-10 286 51 130 120 140 230 106
26-Aug-16 79 49 48 63 80 52 45
29-Aug-10 129 138 120 170 120 100 113
i-Sep-10 105 44 110 120 100 89 123
4-Sep-10 106 94 08 100 a8 130 125
7-Sep-10 43 43 660 110 75 42 104
10-Sep-10 146 122 250 120 110 150 124
13-Sep-10 170 75 100 100 340 a0 104
16-Sep-10 44 42 48 43 32 42 36
19-Sep-10 18 33 46 16 12 24 16
22-Sap-10 6 14 17 75 59 51 15
25-Sep-10 219 1561 480 250 220 260 2
28-Sep-10 89 86 180 160 100 140 116
1-0ct-10 388 139 180 530 150 16 28
4-Oct-10 a0 a0 82 97 77 38 86
7-Oct-10 560 24 590 370 490 3 25
10-Ocl-10 318 439 360 560 550 560 509
13-Oct-10 138 127 137 125 113 134 132
16-0ct-10 5 1 1 5 10 i 2
19-0¢i-10 24 25 31 40 19 115 20
22-0c-10 418 504 480 520 310 650 582
25-0ct-10 11 18 14 11 12 i9 9
28-Oct-10 54 39 46 41 54 K| 40
31-0Oct-10 30 33 33 18 17 19 32
3-Nov-10 40 38 39 50 a7 36 38
9-Nov-10 726 695 520 660 550 630 710
15-Nov-10 3 1 1 2 2 6 2
21-Mov-10 289 42 43 41 49 48 293
27-Nov-10 110 118 22 12 21 14 132
3-Dec-10 12 9 8 15 23 13 13
9-Dec-10 105 19 3 130 85 82 17
T T T B g T I 28 TS
21-Dec-10 295 467 350 310 420 310 538
27-Dec-10 59 78 68 61 75 74 80
2-Jan-11 263 296 240 100 110 230 236
8-Jan-11 i1 16 8 13 9 7 8
20-Jan-11 16 29 15 9 8 7 20
22-Jan-11 50 61 17 30 57 48 43
26-Jan-11 108 7 24 4 1 2 4
1-Feb-11 2 40 4 1 1 28
7-Feb-11 1 1 4 3 2 1
13-Feb-11 115 85 130 120 120 130 104
19-Feb-11 72 105 72 87 131 172 103
25-Feb-11 5 86 3 i 5 7 44
G Mean 67 62 68 67 60 58 57




Appendix H - E, colt Monitoring Records (Beaches along Tsuen Wan Coast} Conducted by DSD _During Bathing Season

First Year Operation Monltoring

Beach
Sampling date Anglers’ } Approach 1 Casam 1 Gemini } Hol Mei Wan 1 Lido ] Ting Kau
E. coli count (cfuf100mL)
2-Mar-10 180 210 220 250 240 200 192
4-Mar-10 22 21 18 24 27 15 17
6-Mar-10 255 214 190 190 190 170 266
8-Mar-10 1300 839 300 220 290 240 725
10-bMar-10 112 41 23 14 14 15 33
12-Mar-10 12 45 17 18 12 15 50
14-Mar-10 91 51 52 54 58 55 53
16-Mar-10 1049 74 79 1000 890 78 73
18-Mar-10 60 58 43 18 74 35 37
20-Mar-10 13 13 12 15 20 8 13
22-Mar-10 223 176 140 110 240 109 121
25-Mar-10 330 10 25 380 203 28 6
26-Mar-10 47 20 54 55 23 81 28
28-Mar-10 6 56 79 8 13 59 76
30-Mar-10 57 57 57 46 44 59 52
13-Apr-10 160 133 150 160 130 130 130
16-Apr-10 84 1100 72 110 180 71 1011
19-Apr-10 48 59 140 66 67 140 52
22-Apr-10 839 764 730 850 850 780 720
25-Apr-10 43 300 300 51 47 260 290
28-Apr-10 115 110 110 83 a6 110 117
4-May-10 640 7 610 990 8 99 16
7-May-10 584 235 360 580 560 320 269
10-May-10 2324 1697 2300 1800 2300 2000 287
13-May-10 76 73 70 64 65 a0 80
17-May-10 880 120 800 850 400 680 141
19-May-10 1 849 110 150 19 19 219
22-May-10 507 40 590 550 460 400 69
25-May-10 1 1 1 1 1 1 1
27-May-10 2 45 71 46 29 23 22
30-May-10 69 71 55 43 100 89 64
3-Jun-10 71 40 320 76 360 240 43
6-Jun-10 5 8 36 49 31 65 16
3-Jun-10 383 263 3100 660 270 530 1217
12-Jun-10 26 459 87 30 22 92 552
15-Jun-10 97 235 180 250 10 960 326
18-Jun-10 447 271 420 410 470 400 288
21-Jun-10 130 31 53 7 45 37 17
24.Jun-10 89 86 86 85 140 82 61
27-Jun-10 543 1017 1300 1400 1400 850 577
30-Jun-10 115 489 260 1100 360 210 96
3-Jul-10 64 47 140 35 56 41 50
&-Jul-10 65 67 66 60 55 a7 65
9-Jul-10 13 13 19 20 1i 14 30
13-dul-10 80 54 18 82 35 27 124
16-Jul-10 a5 2569 62 120 71 85 2016
18-Jul-10 53 15 14 52 73 15 30
21-Jul-10 99 135 110 150 a5 140 90
24-Jul-10 68 34 23 66 64 10 19
27-Jul-10 254 185 310 300 250 200 157
30-Jul-10 1 1 1 1 1 1 1




Appendix H.- E. coll Monitoring Records {(Beaches along Tsuen Wan Coast) Conducted by DSD During Bathing Seascn

First Year Operation Monitoring

Beach
Sampling date Anglers’ f Approach Casam } Gemini i Hoi Mel Wan Lido Ting Kau
E. colf count (cful100mL}

2-Aug-10 239 35 190 150 110 220 114
5-Aug-i0 8 10 4 14 12 15 7
8-Aug-i0 149 745 46 116 118 32 628
10-Aug-10 54 40 34 25 25 25 24
14-Aug-10 137 8 23 160 130 320 §
17-Aug-10 20 77 10 46 15 10 23
20-Aug-10 26 18 21 32 30 33 21
23-Aug-10 286 51 130 120 140 230 108
26-Aug-10 79 49 48 63 80 52 45
29-Aug-10 129 138 120 170 120 100 113
1-Sep-10 105 94 110 120 100 89 123
4-Sep-10 1086 g4 98 100 98 130 126
7-Sep-10 43 43 660 110 75 42 104
10-Sep-10 146 122 250 120 110 150 124
13-Sep-10 170 75 100 100 340 80 104
16-Sep-10 44 42 48 43 32 42 36
19-Sep-10 18 33 46 16 12 24 16
22-Sep-10 6 14 17 75 59 51 15
25-Sep-10 219 1561 480 250 220 260 2
28-Sep-10 89 86 180 160 100 140 115
1-Oct-10 388 139 180 530 150 16 28
4-Cct-10 g0 90 82 a7 77 88 86
7-Cci-10 560 24 590 370 490 39 25
10-Oct-10 318 439 360 560 550 560 509
13-0ci-10 138 127 137 125 113 134 132
16-0ct-10 5 1 1 5 10 1 2
19-0ct-10 24 26 3 40 19 115 20
22-0ct-10 418 504 480 520 310 650 582
25-Oct-10 it 18 14 11 12 19 9
28-Oct-10 54 39 46 41 54 3 40
31-Oct-10 30 33 33 18 17 19 32

G Mean 76 69 82 86 75 70 63
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Appendix | Benthic Survey Summary and Analysis of Changes of Benthic

Community

1

1.1

1.2

1.3

1.4

1.5

21

22

2.3

BACKGROUND INFORMATION

The total abundance and total biomass (wet weight) of each faunal group, the relative
abundance of each faunal group in each sampling time (in perceniage) are summarized in
Annex A = Table 1.

The relative abundance of faunal groups at every sampling station in each sampling time is

given in Annex A — Table 2.

Species density, abundance per m? wet weight per m?, Shannon-Weaver Diversity Index
(H") and Pielou’s Species Evenness (J} at every sampling station in each sampling time were

presented in Table 3 of Annex A.

Graphical plot for the number of species in density, abundance in densily, wet weight in
density, H' and J values at each sample station in each sampling time are shown in Figure
1A, Figure 1B, Figure 1C, Figure 1D, Figure 1E of Annex A respectively.

Graphical plot of the Mean values of Shannon-Weaver Diversity Index (H') and Pielou's
Species Evenness (J} of each station group, are shown in Figure 2A and Figure 2B of Annex
A respectively. Non-metric Multi-Dimensional Scaling (MDS) plot of henthic communities of

all station groups are disptayed in Figure 3 of Annex A.
SPATIAL ANALYSIS OF BENTHIC COMMUNITIES

Figure 2 in Annex A shows the mean H’ (Figure 2A} and J {Figure 2B} of each station group
(near field, mid field, far field) across all sampling times. Statistic analysis by ANGVA
indicataed that the mean H (ANOVA, p > 0.05) and J (ANOVA, p > 0,05} did not show

significant differences among the three station groups.

Figure 3 in Annex A shows the non-metric MDS plot of benthic communities of three station
groups (near field, mid field, far field) in all sampling times. By looking at the data points on
MDS plot, six groups of benthic community {(difference time period} corresponding with the
three station groups (NF = near field, MF = mid field, FF = far field) were generally mixed up
and did not shown disfinct separation. This data point distribution pattern suggested that the

benthic communities did not show distinct spatial differences.

Figure 4 in Annex A shows six MDS plots of benthic communities of the three station groups
in Iindividual sampling time. in the MDS plots of October 2008 and July 2009, the Bray-Curtis

Appendix | Benthic Survey Summary and Analysis of Changes of Benthic Community
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24

2.5

2.6

3.1

3.2

3.3

Simiiarity (BC Similarity) Index of the three stations groups followed its spatial distance. It is
suggested the benthic communities shows certain spatial differences. The benthic
communities at near field stations were somewhat distinct from those of other stations.
However, there was no such paltern in February 2010, July 2010, January 2011 and
September 2012.

in the MDS plot of February 2010, two of the near field data points (station 3 & 4) and one of
the fair field points (station $$4) was distant from the others, it was because the total benthic
fauna abundance at station 3, 4 & SS4 was lesser than those of others, moreover, there are

only one species Donax sp. (2 nos) was recorded at sampling station 4.

In the MDS plot of January 2011, one of the near field data points was distant from the
others (overlapping). By reviewing the benthic communilty data, one single species
Paradoneis spp. presented by a relatively large number of individuals (23 nos) at one of the
near field station, which {data “noise”} was likely coniributed to the unique spatial pattern of
the time. It may not indicate that the benthic community at one of the near field station was

significantly different from the others.

In the MDS plot of Sep 2011, one of the near field data points (NF} and one of the mid field
data point (MF) was close each other and distant from the others. It was likely contributed by
unusual high abundance of Ruditapes philippinarum (126 nos) and Aglaophamus inermis (60

nos) has been recorded at NF and MF in Sep 2011 respectively.

TEMPORAL ANALYSIS OF BENTHIC COMMUNITIES

Graphic presentation of values of H' and J from time serious sampling {Oct 08, Jui 09,
Feb10, Jul 10, Jan 11, Sep 11) are give in Figure 5 in Annex A. The H' in July 2009 (mean
2.61) was higher than the rest of the sampling times at mid and far field sites. Results of
slatistic analysis showed significant temporal changes for diversity of the benthic
communities as detected by ANOVA, p < 0.05.

The species evenness (J values) in October 2008 (mean 0.60) was the lowest record, and
high J values recorded in July 2009 (mean 0.84), July 2010 {mean 0.90} and January 2011

(mean 0.89) respectively. Temporal variation in species evenness was significant as tested

© by ANOVA analysis, p < 0.05.

Figure 6 in Annex A shows MDS plots of individual station group across all sampling times.
Temporal changes of benthic communities were noticed in each station group, regardless

the time before or after ADF operation in Stonecutter island.

Appendix | Benthic Survey Summary and Analysts of Changes of Benthic Community
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4.1

4.2

4.3
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4.6

ANALYSIS OF IMPACT FROM ADF OPERATION ON BENTHIC FAUNA

According to the statistical results of present analysis, there was no significant spatial
difference of benthic communities among near field, mid field and far field stations. The
mean species diversity (H') and species evenness (J) of each station group across all

sampling times were not significantly different (ANOVA, p>0.05).

There were temporal changes of benthic communily pattern among the sampling times,
regardiess of sampling stations. The bicdiversity index (mean H 1.28) and species
evenness (mean J: 0.60) were fow in October 2008 (dry season). Both increased significantly
{(mean H': 2.61, J: 0.84) in July 2009 {wet season), then remained similar in February 2010
(mean H:2.10, J: 0.74), July 2010 (mean‘H':1.91, J:0.9), January 2011 {mean H':2.38,
J:0.89). Both return to low ievel (mean H:1.22, J: 0.65) in September 2011 (wet season).
The mean H' and J among the sampling times were show significant different (ANOVA,
p<0.05). The apparent change in species biodiversity was appeared before operation of
ADF.

At the near field stations (station 1, 2, 3, 4), there are high abundance of bivalve
Ruditapes philippinarum in October 2008 while this species was reported a typical inhabitant
in nutrient-rich waters. It reflected that a eutrophic environment should be present at the near
field stations. Since July 2009, it was dominated by 2 fo 3 species of polychaetes but no

species characterized the benthic community.

Similar to near field stations, the mid field stations (station WS1, VS6), was also dominated
by eutropic-like bivalve Ruditapes philippinarum in October 2008 that nutrient-rich
environment might be present. Since July 2009, the dominant species was replaced by 2-3

species of polychaetes.

At the far field stafions (station S83, $84), it was mainly dominated by polychaete Glycera
onomichiensis and crab Eucrate crenata. But the no. of species was rapid increased in July
12009, which teaded to higher H' and"J."In July 2010, both humber of spécies and abundance
declined. In January 2011, polychaetes Praxillela spp and Glycera onomichiensis became
dominant. Among these dominant species, polychaetes Glycera spp. and Lumbrineris spp.
were less selective carnivores that presented in low density without variation with time.
Polychaete Aglaophamus inermis was sensitive specialist carnivore that presented under

unpoliuted condition. t indicated unpolluted condition at far field stations.

By analyzing benthic data collected from before and after ADF operation, the impact of ADF

operation on benthic fauna was assessed.
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Statistic analysis by ANOVA indicated that the benthic biodiversity {(mean H'; ANOVA, p >
0.05) and evenness (mean J; ANOVA, p > 0.05) of six sampling time (before and after

operation of ADF) did not show significant differences.

MDS plots of data from Near Field sampling stations showed no distinct separation between
samples collecled before and after operation of ADF, only one out of four Near Field stations
{stations 1 - 4) for October 2008 and February 2010 showed separation from the rest of

sampling stations (Figure 6A in Annex A).

MDS plots of data from Mid Field sampiing stations showed partial separation of benthic
fauna patterns, i.e., plots of October 2008 and September 2011 were apparently separated
from those of sampling time. While, plots of July 2009 (before operation of ADF) and those of
January 2011 (after operation of ADF} were close each olher. Simitarly pattern showed for
plots of February 2010 and July 2010.

MDS plots of data from Far Field sampling stations only showed partial separation of benthic
fauna patterns, i.e., plots of Ociober 2008 were apparently separated from all other plots
plots of 2009 (before operation of ADF) and those of July 2010, 2011 (after operation of

ADF) were not separated in two dimensional graphical display.

We would have a few expectations of the induced changes due to the discharge of
chlorinated effluent, such as décline of biodiversity and evenness of benthic community,'or
change of species composition to more stressed pattern. According to the results, no
difference was found between station groups (near, mid, far). The change of species
composition does not indicate increased stress level (e.g. more tolerant species). We found
no adverse change of benthic communities in the survey area after ADF operation. There is
no apparent evidence showing that the change of benthic community is related to ADF
operation. Those changes of benthic communities were not in phase with the ADF operation

while seasonal effect would be a more suitable explanation.

Although there was significant change of benthic communities at near field, mid field and far
field stations, temporal changes of benthic communities were noticed in each station group
regardiess the time before or after ADF operation in Stonecutier island, it was believed a
natural, seasonal succession of benthic communities. Based on ANOVA test and Non-metric
Multi-Dimensional Scaling analysis of data, the benthic faunal assemblages did not show
distinct difference before and after operation of ADF. It can be assessed that the operation of
ADF since February 2010 did not induce significant impact on benthic community structures,
No sign of poflution was noticed that the health status of benthic community was

normal under no threatening stress. Hence impact of ADF operation was not noticeable.
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5 CONCLUSION

5.1 The statistic data analysis showed that there was no significant spatial difference of benthic

communities among near field, mid field and far field stations,

5.2 Although there was significant change of benthic communities at near field, mid field and far
field stations, temporal changes of benthic communities were noticed in each station group
regardiess the time before or after ADF operation in Stonecutter Island, it was believed a
natural, seasonal succession of benthic communities. Based on ANOVA test and Non-metric
Multi-Dimensional Scaling analysis of data, the benthic faunal assemblages did not show
distinct difference before and after operation of ADF. It can be assessed that the operation of
ADF since February 2010 did not induce significant impact on benthic community structures.
No sign of pollution was noliced that the health status of benthic community was

normal under no threatening stress. Hence impact of ADF operation was not noliceable.
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- ]
A --Denil

Changes of Benthic Community

phylum Abundance (ind.} % Wet Weight (g} %

Oct-08  Annelida 166 40 8.2272 2
Arthropoda 61 15 21.7544 5
Chordata 5 1 14.526 3
Cnidaria 1 0 4.6766 1
Mollusca 182 43 383.569 89
Nemertinea 5 1 0.1431 0
Subtotal 420 432.8963

Jul-09  Annelida 581 77 12.6085 5
Arthropoda 61 8 13.3572 6
Chordata 9 1 2.2805 1
Cnidaria 3 0 53.9516 23
Echinodermata 1 0 0.0942 0
Mollusca 58 8 153.181 65
Nemeriea 38 5 0.4976 0
Sipuncuta 8 1 0.2501 0
Subtotal 759 236.2207

Feb-10  Annelida 675 95 9.0754 11
Arthropoda 15 2 22.6704 26
Echinodermata 11 2 4.6432 5
Mollusca 7 1 50.0154 58
Subtotal 708 86.4044

Jul-10 Annelida 140 79 6.6024 13
Arthropoda 16 9 10.8651 21
Echinodermata 13 7 0.6706
Gastropoda 1 0 3.6874 7
Mollusca 8 b 29.6611 58
Subtotal 178 51.4866

Jan-11  Annelida 382 93 10.8673 38
Animalia 4 1 0.2697 1
Arthropoda 14 4 16,1603 56
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Moliusca
Subtotal

Sep-11  Annelida
Arthropoda
Echinodermata
Mollusca
Subtotal

Total

10
410

223
5
2

163

393

2868

57

42

1.4824 5
28,7797
1.9055 1
1.8137 1
0.0905 0
144.47913 98
148.28883
984.07653

0 %: fotal individual / biomass of the faunal group is less than 1% of that of all specimens
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Table 2: The relative abundance of faunal groups at every sampling station in each sampling time

1{NF) 2(NF) 3(NF) A4(NF) WS1(MF) VS6(MF) SS3(FF) SS4(FF)

Oct 08 (dry}

Annelida 20 6 68 22 6 13 31
Arthropoda 1 8 13 2 27 10
Chordata 1 2 1 1

Cnidaria 1
Mollusca 86 17 16 1 10 34 1 17
Nemertinea 2 1 2
Ju 109 (wet}

Annelida 34 28 43 30 53 38 175 180
Arthropoda 18 7 6 6 4 6 14
Chordata 1 1 1 1 2 1 2
Cnidaria 3

Echinodermata 1
Moliusca 8 50

Nemertea 4 1 12 4 9 8
Sipuncula 1 2 5
Feb 10 (dry)

Annelida 107 121 25 118 112 180 12
Arthropoda 1 3 1 6 4
Echinodermata 7

Mollusca 1 3 2 1

Jul 10 {wet

Annelida ' 35 6 16 24 18 19 22
Arthropoda 4 1 3 1 3 2
Echincdermata 2 1 6 4
Gastropoda 1

Mollusca 2 3 3
Jan 11 (dry)

Annelida 77 28 72 52 38 53 37 25
Animalia 2 1

Arihropoda 5 5 1 1 2
Mollusca 2 4 1 2 1
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Sep 11 (wet)
Annelida 27

Arthropoda
Fchinodermata
Mollusca 1

127

12

25

5 6 g0

1 28 3

0 %: Relafive abundance of the faunal group is less than 1% of all specimens at the sampling station
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Table 3: Species density, abundance per m”, wet weight per mZ, Shannon-Weaver Diversity
Index {H') and Pielou’s Species Evenness (J) at every sampling station in each sampling time.

Sampling Oct08 Juld9 Febi0 Jult0 Jan11 Sepil
site (dry} {wet) {dry) (wet) (dry) (wet)
g;:::'.’:sr of 1 (NF) g 20 23 17 17 9
(spp. /0.8 m?) 2 (NF) 2 21 22 2 17 8
3 (NF) 5 11 16 6 18 8
4 (NF) 9 15 1 13 14 4
WS1 (MF) 10 23 18 5 10 3
VS6 (MF) 9 22 21 15 11 5
$53 (FF) 9 = 34 27 11 17 9
S84 (FF) 16 40 7 9 11 12
Abundance 1 (NF) 135 71 136 49 99 35
(ind. / m?) 2 (NF) 21 55 155 4 46 179
3 (NF) 28 55 36 8 09 18
4 (NF) 99 113 3 26 68 33
WS1 (MF) 60 91 156 33 48 8
VS6 (MF) 54 60 148 31 69 43
$S3 (FF) 53 241 236 34 50 117
$S4 (FF) 76 263 15 39 35 31
Waet weight 1 (NF) 339.5 6 16.67 7.06 1.59 0.53
(g1 m?) 2 (NF) 455 41.95 2.50 6.76 4.49 165.89
3 (NF) 40.95 0.32 21.33 2.72 11.60 1.10
4 {NF) 2.68 224.98 25.44 2.42 1.67 0.08
WS1 (MF) 56.69 6 6.74 0.29 2.26 0.12
VS6 (MF) 49.32 3.66 17.35 26.53 1.45 16.48
853 (FF) 20.76 7.32 17.47 1,92 3.71 0.65
SS4 (FF) 26.67 5.05 0.41 16.66 9.19 0.52
Shannon-Weaver 1 (NF) 0.96 2.77 2.47 2.56 2.35 1.74
Diversity Index H' 2 {NF) 0.22 2.83 2.79 0.64 2.65 0.59
3 (NF) 1.06 1.63 2.6 1.79 2.50 2
4 (NF) 1.26 1.8 0 2.44 2,22 0.67
WS1 (MF) 1.85 2.93 2.36 1.08 2.18 0.87
VS6 (MF) 1.07 2.88 2.26 2.64 2.21 i
$S3 (FF) 1.6 3.05 2.6 2.20 2.60 1.24
$S4 (FF) 222 3.01 1.76 1.89 2.16 1.67
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Pielou's Species 1 (NF)
Evenness J 2 (NF)
3 (NF)
4 (NF)
WS1 (MF)
VS6 (MF)
$83 (FF)
854 (FF)

0.44
0.32
(.66
0.57
0.8
0.49
0.73
0.8

0.92
0.93
0.68
0.66
0.94
0.93
0.86
0.82

0.79
0.9
0.94

0.82
0.74
0.79

0.9

0.90
0.92
1.00
0.95
0.67
0.98
0.92
0.86

0.83
0.93
0.86
0.84
0.95
0.92
0.92
0.90

0.79
0.28
0.98
0.49
0.79
0.62
0.57
0.67

NF: Near Field; MF: Mid Field; FF: Far Field

dry: dry season; wet: wet season
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1(NF} 2(NF) 3{NF} 4(NF) WSL VS6 SS3{FF)S54 (FF}
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Figure 1A
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E
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:E B Oct08 (dry)
§ B jul09 {wet)
8 K Feh10 {dry)
]
2 B jul10{wet)
B Jan1l {dry)
E Sepil {wet)

1(NF) 2{NF} 3{NF) 4{NF) WS1 VS6 $S3 554
(MF) (MF) (FF) (FF)

Sampling site

Figure 1B

Figure 1: Number of species(Figure 1A}, abundance Figure 1B}, wet wei
Shannon-Weaver Diversity Index (H’} (Figure 1D} and Piclou’s Species Evenness (J} (Figure 1E)
at every sampling station in_each sampling time.

(NF : Near Field; MF : Mid Field ; FF: Far Field, dry: dry seagon; wet: wet season)
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Shannon-Weaver Diversity Intex H'

WS1  VS6(MF) S53 (FF) $54(FF)
(M)

1 (NF} é(m.-'.). .S(N%) .”.4.1“(NF)
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Figure 1D

Figure 1 (cont'd); Number of species(Figure 1A), abundance {Figure 1B}, wet weight (Figure 1C),
Shannon-Weaver Diversity Index {H') (Figure 1D) and Pielou’s Species Evenness (J} (Figure 1E)
at every sampling station in each sampling time.

{NF : Near Field; MF : Mid Field ; FF: Far Field, dry: dry season; wet: wet season}
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Figure 1E

Figure 1 (cont’d): Number of species(Figure 1A), abundance (Figure 18), wet weight (Figure 1C},
Shannon-Weaver Diversity index (H") (Figure 1D) and Pielou's Species Evenness (J} (Figure 1E)

at every sampling station in each sampling time.
(NF : Near Field; MF : Mid Field ; FF: Far Field, dry: dry season; wet: wet season)
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Figure 2: Mean values of Shannon-Weaver Diversity Index (H’) (Figure 2A} and Pielou’s Species

Evenness (J) {(Figure 2B) at each station group (near field, mid field, far field) across all
sampling times (dry: dry season; wet: wet season).
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Figure 3: Non-metric Multi-Dirnengional Scaling (MDS) plot of benthic communities of all station

groups (NF: near field, MF: mid field, FF:

far field) in all sampling times (Oct08, Jul09, Feb10,

Jul10, Jani1, Sepi).
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Figure 4: Non-metric Multi-Dimensional Scaling (MDS) plots of benthic communities of every

station aroup (NF: near field, MF: mid field, FF: far field) in individual sampling time.
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Figure 5: Shannon-Weaver Diversity Index (H’) and Pielou's Species Evenness (J}in each
sampling time {Oct 08, Jul 09, Jul 10, Jan 11) among three station_groups (near field, mid field,
far field). Sampling times with same letters {a, b) are not significantly different (p > 0.05}) in
ANOVA and pairwise comparison Tukey Test.
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Figure 6A. MDS plot of Near Field stations.
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Figure 6B, MDS plot of Mid Field stations.
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Figure 6C, MDS plot of Far Field stations.

Figure 6 A-C: Non-metric Multi-Dimensional Scaling (MDS) plots of benthic communities in

three sampling station groups. Data derived from six sampling time from 2008 to 2011.
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