TABLE OF CONTENTS

1 INTRODU C T ION L.ttt ittt et e et e e et e ettt e et e e ee e eeeseeeeeeseseeteseaseeseezeazeaazeaees 1-1
1.1 2 FoTod (o [ (o 11 ] o USSR 1-1
1.2 TRE PrOJECT ... 1-1
1.3 Objectives Of the EIA STUAY .........uuuiiiiiiiiiiiiiiiiiiiii e 1-2
1.4 Structure of the EIA REPOIM......... i 1-3

2 PROJECT DESCRIPTION .. ..ttt iiit it i it i et s st ssee i esee s eseeieseizeeessseizzeeazzzeizeenaas 2-1
2.1 Site LoCation and HiSTONY ...........uuuuuueuiiiiiiiiiiiiiiiiiiii e 2-1
2.2 Purposes and Objectives of the Project ...........ccceviiiiiiiiiiiii e, 2-1
2.3 Details Of the PrOJECL.........iiii i 2-3
24 Consideration of AlternativeS/OPtioNS...........uuuuuuiriiiiiiiiiiiiiiiiiieiieeeeeennes 2-7
2.5 Environmental Design Consideration..............cccoveieiiiieiiieeiiiiie e 2-15
2.6 Proposed Construction Methods and Sequence of Construction Works ........... 2-17
2.7 Public Views and ConSURALION............coiiiiiiiiiiiiiiiee e 2-23
2.8 Summary of Environmental Benefits and Environmental Achievements of the

o (0 1T =T o] AP 2-26
2.9 (070 oW ] (=T o1 ol = o] [Tt ST 2-33

3 AR QUA L T Y IM P A Gl ittt e et e e ettt ettt seeteseeseseteseeizsesiazenizzeeiaeens 3-1
3.1 INEFOAUCTION. ... 3-1
3.2 Environmental Legislations, Standards and Guidelines .............ccccccvveeeieeeennninin, 3-1
3.3 Description of the Environment and Future Trends..........cccccvvvvvviiiiiiiiiiiiiicieeenn, 3-3
3.4 Identification of Air SENSItive RECEIVEIS ..........uuuiiii i e e 3-4
3.5 Identification of Environmental IMpPacts ..........cccceeiiiiiiiiiiiiice e 3-8
3.6 Prediction and Evaluation of Environmental Impacts ...........cccccccvvvviiiiiiiiinnnnnn. 3-13
3.7 Summary of Dust SUPPreSSION MEASUIES.........uuuuuuuuieiiiiiiiiiiiiiiiiieiiiiineeeeeeneeneee 3-24
3.8 Evaluation of Residual IMPacts..........ccoooeiiiiiiiiiiiie e 3-25
3.9 Environmental Monitoring and Audit ..., 3-26
G 700 10 TR o o] 113 o o TSR 3-26

4 AIRBORNE NOISE IMPACT ... 4-1
4.1 [0 L1 T 1o o PP 4-1
4.2 Environmental Legislation, Standards, and Guidelines ............cccvvvvvviiiieeeneiennns 4-1
4.3 Description of EXisting ENVIFONMENT ... 4-4
4.4 NOISE SENSItIVE RECEIVEIS ... e e e e eeeeeeeees 4-6
4.5 CONSLIUCION PRASE ..o e e e 4-17
4.6 Operational Phase - Fixed Plant Noise Impact ASSeSSment .............cccvvveveennns 4-30
4.7 Operational Phase - Rail Noise Impact ASSeSSMeNt.........ccooeevvviiiiieeeeeeeeeiennnnnn. 4-55

4.8 Environmental Monitoring and Audit Requirement ............cccccooiiiieiiiiiiiiiiiineeeen. 4-56


../EIA%20Report/S1%20Introduction.pdf
../EIA%20Report/S2%20Project%20Description.pdf
../EIA%20Report/S3%20Air%20Quality.pdf
../EIA%20Report/S4%20AB%20Noise.pdf

4.9 100} o Tod 11 1= o ] o 1R 4-56

GROUND-BORNE NOISE IMP A CT ettt ittt ittt et iz s seeiieeiseeiieeizeaiieass 5-1
5.1 INEFOAUCTION. ... 5-1
5.2 Environmental Legislation, Plans, Standards, and Guidelines ..................c.ccc..... 5-1
5.3 Description of the ENVIFONMENT..........ccooiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 5-2
5.4 SOUICES Of IMPACT.... .ot e e e e e e 5-3
5.5 Ground-borne Noise Sensitive RECEIVEIS ............uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinieieenees 5-3
5.6 Assessment MethodOolOgIES ... 5-13
5.7 Evaluation of Environmental IMPactS............ccouviiiiiiiiiiiieecceec e 5-20
5.8 Recommended Mitigation MEASUIES.............ceuuiiiiiii et 5-32
59 Cumulative Impacts from Existing Railway Projects............cccccccvvviiiiiniiiiniinnnnns 5-32
5.10 Evaluation of Residual IMPACES...........couiiiiiiiii e 5-33
5,11 EMEA REQUITEMENLS .. ..oiiiiiiiiiei e e e et e e e e e e e e e et e e e e e e e e e eanraaaaas 5-34
LS00 I O o o o] [ 13 (o 1= PR 5-34

WATER QUALITY IMP A CT ittt e et e et eeee e eseeaseeeieseeizieeizzeaiezeeiaeens 6-1
6.1 INEFOAUCTION. ... 6-1
6.2 Environmental Legislation, Plans, Standards, and Guidelines ..................c........ 6-1
6.3 Description of the ENVIFONMENT..........ccooiiiiiiiiiiiiiieeeeeee e 6-6
6.4  Water SENSItIVE RECEIVEIS.......ccooe i 6-10
6.5 Assessment MethOdOIOgY ........ccoovvuuiiiiii e e 6-15
6.6 Identification and Evaluation of Environmental Impacts ............ccccccvvvvvviiinnnnnnn. 6-15
6.7 Cumulative Impacts from Concurrent ProjeCt..............uuuvueeuiiimiiiiiiiiiiiiiiiiiiiiinnnns 6-22
6.8 Recommended Water Quality Mitigation Measures ..........cccceeeeeeeeiiiiiiiiiiieeeennn, 6-22
6.9 Evaluation of Residual IMPacts............cviviiiiiiiiiiii 6-30
6.10 EM&A REQUITEIMENTS . ..o 6-30
B.11  CONCIUSIONS .....ceeeeeeeeeeee e 6-30

SEWERAGE AND SEWAGE TREATMENT IMPLICATIONS....ooviiiiiiiiiiiiiiiiieeeee 7-1
7.1 1] 1o o 11 ox (o o 1SRRI 7-1
7.2 Environmental Legislation, Standards, and Guidelines ............cccccvvvieeiieeeeeninnn, 7-1
7.3 Existing and Planned ConditioNS ............ccooiiiiiiiiiiiiee e 7-2
7.4 Assessment Methodology ........cooooviiiiiiiiiie 7-4
7.5 Sewage FIOW ESTMALION ........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiibb b eeeeeeeeeeneenenne 7-6
7.6 Proposed Sewerage CONNECHIONS.......cioiiiiiiiiiiiiae e e e eeeeeeeees 7-9
7.7 Proposed Sewerage Arrangement at Specific LOcations ............cccccvvvvvvvvenennn. 7-10
7.8 Demarcation of Maintenance Responsibilities...........ccccccovvvi 7-12
7.9 Potential Sewerage Impacts and Proposed Mitigation Measures...................... 7-12

7.10

(@01 8 [o3 11170 o FA TR 7-13


../EIA%20Report/S5%20GBN.pdf
../EIA%20Report/S6%20Water%20Quality.pdf
../EIA%20Report/S7%20SSTIA.pdf

8 WASTE MANAGEMENT IMPLICATIONS ....oue e 8-1

8.1 INEFOAUCTION. ... 8-1
8.2 Environmental Legislation, Standards and Guidelines ............ccccvevvviiiiieeeennennns 8-1
8.3 Description of ENVIFONMENT.........ooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 8-4
8.4 Identification and Evaluation of Wastes Implications...............ccccovvvvviiiiieeeeeeennnn, 8-4
8.5 Mitigation of Adverse Environmental Impacts ...........cccccvvvvviiiiiiiiiiiiiiiiiee 8-21
8.6 Evaluation of Residual Environmental Impacts ............cccccvvviviiiiiiiiiiiiiiiiiieeeee 8-28
8.7 Environmental Monitoring and Audit Requirement............ccccooevieeiiiiiiiiiiine e, 8-28
8.8 CONCIUSION . ..ttt 8-29
9 LAND CONTAMINA TION .. ettt i e et e s et ese s sseeieseiseeezzeeizzeezzzeazeenaas 9-1
9.1 INEFOAUCTION. ... 9-1
9.2 Environmental Legislation, Plans, Standards, and Guidelines ..................c........ 9-1
9.3 ASSESSIMENT ATB@ ... iiiiii ettt e et e et e et e e e et e e e eab e e e eaeans 9-2
9.4  Assessment MethodolOgy ........cooooviiiiiii i 9-2
9.5 DESKIOP REVIEW. ... ittt e e e e e e e et e e e e eaeaeaaees 9-3
9.6 Information from Relevant Government Departments.............coevvvvvviiiieieeeeeeeennnn, 9-5
9.7 SITE SUINVBYS .ttt 9-5
9.8 FULUIE LaNA USE......coiiiiiiiiiiiieeeeeeeeeee e 9-6
9.9 Identification of Potentially Contaminated SIteS ............civeeiiiieeiiiiiiiiiee e, 9-6
9.10 Site INVEeSHIgation PIaN ........coooiiii e 9-7
9.11 Proposed Re-appraisal for Potentially Contaminated Land Uses...................... 9-10
9.12 Submission Requirements of CAR, RAP and RR ............ccooviiiiiii e, 9-10
9.13 Evaluation of Land Contamination IMpPactS............ccooovviiiieiieieieeeeeeeeeeeeeeeeeee 9-11
9.14 Mitigation of Adverse Environmental IMpPacts ..., 9-12
.15 CONCIUSION.. ..o 9-13
10  ECOLOGY (TERRESTRIAL AND AQUATIC) ..uvveiiiiiiiiiiiiiiiiiieeeeeiiiiiiiiaeeaae 10-1
(0 0 A [ o1 1o To 11 o 1o o 1 10-1
10.2 Environmental Legislation, Standards and Guidelines ..........cccocoeevvvviiiiiieennenns. 10-1
10.3  Assessment MethodolOogy ..........ooouuiiiiiiiiiieii e 10-1
10.4 Description of the ENVIFONMENT..........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeieeieeeeeeeeeeeeeneeeees 10-9
10.5  SUIVEY FINAINGS .. .utiuitiiiiiiiiiiiiiiiiiiiiiiiiiiiiebeeebbbbe bbb sbesesneeneennnene 10-14
10.6 Ecological Value of Habitats and SPecCies..........ccovviiiiiiiiiiiiiiii e 10-63
10.7 Identification of Potential Ecological IMPAaCtS ................uuveuiiiiiiiiiiiiiiiiiiiiiiinnns 10-125
10.8 Evaluation of Potential Ecological IMPAacCtS...............uuuviiiiiimiiiiiiiiiiiiiiiiiiiinnanns 10-172
10.9 Mitigation of Adverse Environmental Impacts ............oooiiiiiiiiiiiiiiiiiiieee, 10-200

10.10 Evaluation of Residual Ecological Impacts...........ccooviiiiiiiiiiiieee e, 10-219


S8%20Waste%20Management%20Implications.pdf
S9%20Land%20Contamination.pdf
S10%20Eco.pdf

10.11 Environmental Monitoring and AUt ..............euueeimiiiiiiiiiiiiieeeeeeees 10-219

0 Tt 2 @7 o Tox (U (o] 1R 10-220
TR G T ] {2 =T Tt 10-222
N o 1Y | = | = S PP PPPPRTN 11-1
I3 0 A [ o 1o o [F o o] o P 11-1
11.2 Environmental Legislation, Standards and Guidelines ...............ceevvvvvviiienneeennn, 11-1
11.3 Description of the Environment and Baseline Condition....................evvviiiiininnns 11-3
11.4 Identification of FISNeries IMPACTS..........uuuuimiiiiiiiiiiiiiiiiiiiii e 11-8
11.5 Evaluation of Potential Fisheries IMPacts .........ccccoooeeiiiiiiiiiiiin e, 11-11
11.6 Cumulative FiSheries IMPactS.........ccoiiii i 11-12
11.7 Mitigation of Adverse Fisheries IMpacts................euuvuiiiiiiiiiiiiiiiiiiiiiens 11-12
11.8 Evaluation of Residual Fisheries IMPacts ..........cccooeeeiiiiiiiiiiiinieeeeeeecee e, 11-15
11.9 Environmental Monitoring and Audit ... 11-15
3 I3 0 O @ o 113 o o R 11-16
0 A = =T €= o o P 11-16
12  LANDSCAPE AND VISUAL IMPACT ASSESSMENT ..o 12-1
10200 R [ 01 o o (U1 1o o 1 12-1
12.2  Scope and Content Of the STUAY ...........uuuuuiiiiiiiiiiiiiiiiiii e 12-1
12.3 Environmental Legislation, Standards and Guidelines ..........ccc.oceevvveviiiiienneeenn.. 12-3
12.4  Assessment MethodolOogy ..........ooouuiiiiiiiii e 12-4
12.5 Review of Planning Control FrameworkK..................uuuueeeiiiiiieiiiiiiiiiiiiniiiiiniennennes 12-8
12.6  BaASEINE STUAY.....uuuiiiiiiiiiiiiiiiiiiieiiie bbb ee b e e 12-15
12.7 Landscape IMpact ASSESSMENT ......uuuiiiiieeiiiiiiiiee e e et e et 12-47
12.8  Visual IMPACE ASSESSIMEINT. ......uuuuuuuiiiiiiiiiiiiiiiieiiiieieeebeeeebeeaebebebbeeeeeeeesnneeeeennnne 12-70
12.9 Landscape and Visual Mitigation MEaSUIeS...............uuuuuumiimmiimiiiiiiiiiiieiiiiinnnnns 12-81
12.10 ReSidual IMPACES .......oouiiiiiii i e e e 12-83
12.11 Cumulative IMPACES ......uuuiii i e e e e e 12-108
02 R @ o Tox 113 o o P 12-111
13  CULTURAL HERITAGE IMPACT ASSESSMENT ..ooiviiiiiiiiiiiiiiiiiiiiiiieieieiiieeeeeee 13-1
IRC 700 R 101 o o (U711 o 13-1
13.2 Environmental Legislation, Standards and Guidelines ..........cc.ceevvvvvvvviicnnneeenn. 13-1
13.3  Assessment MethOdOIOgY ...........uuuuuuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiibeebeeeeee e eeeeeeaneene 13-2
13.4  Project BackgroUnd ...........coooo oo 13-4
13.5 Built Heritage ImMpact ASSESSIMENT ........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiieeeeeneeeeeeeeereeeeeranees 13-17
13.6 Archaeological ImMpact ASSESSMENT .........uuuuuuuriiiiiiiiiiiiiiiiiiiiiiereeeeeeeeeeeeeeeeeaaae 13-39

G A = L= (T (=Y (01T 13-69


S11%20Fisheries.pdf
S12%20LVIA.pdf
S13%20CHIA.pdf

14 HAZARD TOLIFE ...ttt 14-1

I o R [ 01 o o (U T4 1o o 14-1
I S o TT=Tod fl =T 1 o] (o] o USSR 14-3
14.3 Hazard to Life Assessment Methodology ................uuvvuiiiiiiimiiiiiiiiiiiiiiiiiiiiiinens 14-18
14.4  Estimation Of POPUIALION ..........uuuiiiiiiiiiiiiiiiiiiii e 14-20
14.5 Hazard IdentifiCatiOn ...............euuueuiuiiiiiiiiiiiiiiiiiiieeieeee e 14-24
14.6  FrequeNCY ANAIYSIS ........uuuuuuuiiiiiiiiiiiiiiiiieiiieieiebi bbb ennne 14-35
14.7 CONSEQUENCE ANAIYSIS ....uuuiiiiiiiiiiiiiiiiiiiitiiei b neennennnene 14-42
I T 1 S Y7 | (U (o] o 14-58
149  ALARP ASSESSIMENT ...ouuiiiiiieiei ettt ettt e e e e e 14-61
I O @ o 1153 o o P 14-71
I I = 1= =T T = 14-72
15 ENVIRONMENTAL MONITORING AND AUDIT ..o 15-1
L 70 A [ 01 1o To 11 o 1o o 1 15-1
L T2 A | G U T 11 15-1
L TRC T A 14 o T T 1= N[ = 15-1
(TR S €1 (0T a o oY g =T AN [0 T 15-1
15.5  WaALEr QUAIITY ... .uuuiiiiiiiiiiiiiiiteiieete e 15-2
15.6 Sewerage and Sewage Treatment Implications............cccccceeeeeiieeeiieeiiiiiceee e, 15-2
T T LY = T =T [T o = o | U P 15-2
ST S T I T To N @o ] a1 ¢= 10 41 =1 o] o [ 15-3
15.9 Ecology (Terrestrial and AQUALIC) .........uuuuuuuureiiiiiiiiiiiiiiiiiiiiiieieennineeeeeeeeneennnneeeee 15-3
LS T K0 T S 1o 1 15-4
15.11 Landscape and ViSUAl .............uuuuuuuuiimiiiiiiiiiiiiiiiiiiiiiiiiiieiieieieeeeeeeeeeeeeeeeeeeeeeneneee 15-5
15.12 CURUIAl HEITAGE. .. ..ttt nenennees 15-5
T G T o = .= Vo (o TN ) = 15-6
16 SUMMARY OF ENVIRONMENTAL OUTCOMES ...ioiioiiiiiiiiiiiiiiiiiiiiiieiieiiieeeeeee 16-1
T A @ Y= VT SR 16-1
16.2 Environmental Benefits of the Project............oiiiiiiiiiiiiic e, 16-1
16.3 Incorporation of Environmentally Friendly Options...........ccccceeeiiieiiiiiiiiiiceeneeene, 16-1
16.4 Environmental Designs Recommended.................uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieininnnnns 16-2
16.5 Key Environmental Problems Avoided and Environmentally Sensitive Areas
e (01 (=T o (=T o P 16-3
16.6 Environmental Protection Measures Recommended ..........cccoeveeevviveiiiiiinnneeenn, 16-4
16.7 Estimation of Population ProteCted................ueeuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeenennnns 16-12
17  CONCLUSION. . ittt ettt ettt ettt ettt et e e i e i e e e e e e e e e e e eeeeees 17-1
17.1  Conclusion oOf EIA StUAY .........oiiriiiii et e et e e e ees 17-1


S14%20Hazard%20to%20Life.pdf
S15%20EMA.pdf
S16%20Summary%20of%20Outcomes.pdf
S17%20Conclusion.pdf

