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Transport and Traffic Planning Associales

HOSPITAL ACCESS SURVEYS




R.O.A.R. DATA Client TTPA

Reliable, Original & Authentic Results Job No/Name :1285 Liverpool Hospital
Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06
Vehicles
|Peak Hour |Peak Hour Peak Hour
0745 - 0845 0745 - 0845 0745 - 0845
216 —» (e 18 —»
Rail X-ing Hospital Hospital Scrivener St  Hospital In Out
+— 17 <+“— 51 <+ 267
TOTAL A TOTAL | TOTAL
VOLUMES VOLUMES VOLUMES
664 —> 123 > 758 >
Rail X-ing Hospital Hospital Scrivener St In Out

<4+— 635 <+— 110 4+ 774



R.O.A.R. DATA
Reliable, Original & Authentic Results

Client TT.PA

Job No/Name :1285 Liverpool Hospital

Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06
Pedestrians
Peak Hour ll‘ Peak Hour ll\ Peak Hour ‘ll

50 —» 3 —» 176 —»

Rail X-ing Hospital Hospital Scrivener St Hospital In
<+— 173 <+— 36 <+ 86
TOTAL TOTAL TOTAL

VOLUMES VOLUMES VOLUMES

832 ’ 105 % gt —»
Rail X-ing Hospital Hospital Scrivener St In

<“— 771 <+ 102 <+“— 934



[Period End] 664 | 635 ] 1299 | [PeriodEnd] 110 | 123 | 233 ] [PericdEnd] 774 [ 758 | 1532 |

R.O.A.R. DATA Client TTPA.

Reliable, Original & Authentic Results Job No/Name :1285 Liverpool Hospital

Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06
Vehicles Rail Xing Vehicles Scrivener St Vehicles Combined

Vehicles Vehicles Vehicles
Peak Per iN OUT | TOTAL Peak Per iN OUT | TOTAL Peak Per IN out TOTAL
0600-0700 | 64 | 3 67 0600 - 0700 6 0 6 0600-0700 | _ 70 "3 73
0615 - 0715 90 7 97 0615 - 0715 5 0 5 0615 - 0715 95 7 102
0630-0730 ] 118 11 129 0630 - 0730 7 1 8 0630 - 0730 125 12 137
0645-0745 ] 145 12 157 0645 - 0745 11 4 15 0645 - 0745 156 16 172
0700-0800 | 175 13 188 0700 - 0800 23 4 27 0700 - 0800 198 17 215
0715 - 0815 191 12 203 0715 - 0815 35 4 39 0715 - 0815 226 16 242
0730-0830 | 211 14 225 0730 - 0830 47 3 50 0730-0830 | 258 17 275
216 17 233 . 0745 0845 51 1 52 - 267 18 285
185 18 203 0800 - 0900 42 2 44 0800 - 0800 227 20 247
0815-0915 | 162 19 181 0815 - 0915 33 2 35 0815 - 0915 195 21 216
0830-0930 ] 118 14 132 0830 - 0930 23 3 26 0830 - 0930 141 17 158
0845 - 0945 82 13 95 0845 - 0945 16 3 19 0845 - 0945 98 16 114
0900 - 1000 60 14 74 0900 - 1000 11 2 13 0900 - 1000 71 16 87
0915 - 1015 40 13 53 0915 - 1015 8 2 10 0915 - 1015 48 15 63
0930 - 1030 31 14 45 0930 - 1030 5 1 6 0930 - 1030 36 15 51
0945 - 1045 21 13 34 0945 - 1045 3 2 5 0945 - 1045 24 15 39
1000 - 1100 19 19 38 1000 - 1100 1 3 4 1000 - 1100 20 22 42
1015 - 1115 17 17 34 1015- 1115 1 3 4 1015 - 1115 18 20 38
1030 - 1130 17 20 37 1030 - 1130 0 5 5 1030 - 1130 17 25 42
1045 - 1145 17 18 35 1045 - 1145 0 4 4 1045 - 1145 17 22 39
1100 - 1200 15 10 25 1100 - 1200 1 4 5 1100 - 1200 16 14 30
1115 - 1215 18 13 31 1115 - 1215 1 4 5 1115 - 1215 19 17 36
1130 - 1230 23 . 14 37 1130 - 1230 2 4 6 1130 - 1230 25 18 43
1145 - 1245 27 19 46 1145 - 1245 4 4 8 1145 - 1245 31 23 54
1200 - 1300 30 23 53 1200 - 1300 5 6 11 1200 - 1300 35 | 29 64
1215 - 1315 37 28 65 1215 - 1315 10 7 17 1215- 1315 47 35 82
1230 - 1330 40 - 28 68 1230 - 1330 10 7 17 1230 <1330 50 35 85
1245 - 1345 41 . 28 69 1245 - 1345 9 6 15 1245 - 1345 50 | 34 84
1300 - 1400 39 27 66 1300 - 1400 8 3 11 1300 = 1400 47 30 77
1315 - 1415 33 24 57 1315 - 1415 5 2 7 1315 - 1415 38 26 64
1330 - 1430 26 32 58 1330 - 1430 4 2 6 1330 - 1430 30 34 64
1345 - 1445 21 44 65 1345 - 1445 4 4 8 1345 - 1445 25 48 73
1400 - 1500 18 46 64 1400 - 1500 3 4 7 1400 - 1500 21 50 71
1415 - 1515 18 50 68 1415 - 1515 2 6 8 1415 - 1515 20 56 76
1430 - 1530 15 46 61 1430 - 1530 3 4 7 1430 - 1530 18 50 68
1445 - 1545 15 60 75 1445 - 1545 3 7 10 1445 - 1545 18 67 85
1500 - 1600 21 71 92 1500 - 1600 3 8 11 1500 - 1600 24 79 103
1515 - 1615 17 91 108 1515 - 1615 4 10 14 1515 - 1615 21 101 122
1530 - 1630 17 100 117 1530 - 1630 3 16 19 1530 - 1630 20 116 136
1545 - 1645 16 128 144 1545 - 1645 4 17 21 1545 - 1645 20 145 165
1600 - 1700 12 154 166 1600 - 1700 4 27 31 1600 - 1700 16 181 197
1615 - 1715 12 181 193 1615 - 1715 3 40 43 1615-1715 15 221 236
1630 - 1730 14 203 217 1630 - 1730 3 40 43 1630 - 1730 17 243 260
1645 - 1745 15 168 183 1645 - 1745 1 47 48 1645 - 1745 16 215 231
1700 - 1800 13 149 162 1700 - 1800 1 39 40 1700 - 1800 14 188 202
1715 - 1815 10 108 118 1715 - 1815 0 29 29 1715 - 1815 10 137 147
1730 - 1830 8 84 92 1730 - 1830 0 27 27 1730 - 1830 8 111 119
1745 - 1845 5 70 75 1745 - 1845 0 16 16 1745 - 1845 5 86 91
1800 - 1900 4 53 57 1800 - 1900 0 15 15 1800 - 1900 4 68 72
1815 - 1915 5 46 51 1815 - 1915 0 8 8 1815 - 1915 5 54 59
1830 - 1930 4 39 43 1830 - 1930 0 7 7 1830 - 1930 4 46 50
1845 - 1945 5 32 37 1845 - 1945 1 6 7 1845 - 1945 6 38 44
1900 - 2000 6 27 33 1900 - 2000 2 5 7 1900 - 2000 8 32 40
1915 - 2015 5 18 23 1915 - 2015 2 5 7 1915 - 2015 7 23 30
1930 - 2030 5 10 15 1930 - 2030 2 3 5 1930 - 2030 7 13 20
1945 - 2045 4 10 14 1945 - 2045 1 2 3 1945 - 2045 5 12 17
2000 - 2100 3 8 11 2000 - 2100 0 1 1 2000 - 2100 3 9 12
[FEAKHOUR] 216 | 17 ] 233 | [PEAKHOUR] 51 1 1 [ 52 | [PEAKHOUR] 267 | 18 | 285 |




R.O.A.R. DATA Client T.T.PA.

Reliable, Original & Authentic Results Job No/Name  :1285 Liverpool Hospital
Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06
Vehicles Rail Xing Vehicles Scrivener St Vehicles Combined
Vehicles Vehicles Vehicles
™ Time Per IN outr [ TOTAL] [ Time Per IN OUT | TOTAL [ Time Per IN OuT | TOTAL

0600 - 0615 6 -1- 7 0600 - 0615 1 0- 1 0600 - 0615 7 1 8
0615 - 0630 9 0 9 0615 - 0630 0 0 0 0615 - 0630 9 0 9
0630 - 0645 18 1 19 0630 - 0645 1 0 1 0630 - 0645 19 1 20
0645 - 0700 31 1 32 0645 - 0700 4 0 4 0645 - 0700 35 1 36
0700 - 0715 32 5 37 0700 - 0715 0 0 0 0700 - 0715 32 5 37
0715 - 0730 37 4 41 0715 - 0730 2 1 3 0715 - 0730 39 5 44
0730 - 0745 45 2 47 0730 - 0745 5 3 8 0730 - 0745 50 5 55
0745 - 0800 61 2 63 0745 - 0800 16 0 16 0745 - 0800 77 2 79
0800 - 0815 48 4 52 0800 - 0815 12 0 12 0800 - 0815 60 4 64
0815 - 0830 57 6 63 0815 - 0830 14 0 14 0815 - 0830 71 6 77
0830 - 0845 50 5 55 0830 - 0845 9 1 10 0830 - 0845 59 6 65
0845 - 0900 30 3 33 0845 - 0900 7 1 8 0845 - 0800 37 4 41
0900 - 0915 25 5 30 0900 - 0915 3 0 3 0900 - 0915 28 5 33
0915 - 0930 13 1 14 0915 - 0930 4 1 5 0915 - 0930 17 2 19
0930 - 0945 14 4 18 0930 - 0945 2 1 3 0930 - 0945 16 5 21
0945 - 1000 8 4 12 0945 - 1000 2 0 2 0945 - 1000 10 4 14
1000 - 1015 5 4 9 1000 - 1015 0 0 0 1000 - 1015 5 4 9
1015 - 1030 4 2 6 1015 - 1030 1 0 1 1015-1030 5 2 7
1030 - 1045 4 3 7 1030 - 1045 0 2 2 1030 - 1045 4 5 9
1045 - 1100 6 10 16 1045 - 1100 0 1 1 1045 - 1100 6 11 17
1100 - 1115 3 2 5 1100 - 1115 0 0 0 1100 - 1115 3 2 5
1115-1130 4 5 9 1115-1130 0 2 2 1115-1130 4 7 11
1130 - 1145 4 1 5 1130 - 1145 0 1 1 1130 - 1145 4 2 6
1145 - 1200 4 2 6 1145 - 1200 1 1 2 1145 - 1200 5 3 8
1200 - 1215 6 5 11 1200 - 1215 0 0 0 1200 - 1215 6 5 11
1215 - 1230 9 6 15 1215-1230 1 2 3 1215-1230 10 8 18
1230 - 1245 8 6 14 1230 - 1245 2 1 3 1230 - 1245 10 7 17
1245 - 1300 7 6 13 1245 - 1300 2 3 5 1245 - 1300 9 9 18
1300 - 1315 13 10 23 1300 - 1315 5 1 6 1300 - 1315 18 11 29
1315 - 1330 12 6 18 1315 - 1330 1 2 3 1315 - 1330 13 8 21
1330 - 1345 9 6 15 1330 - 1345 1 0 1 1330 - 1345 10 6 16
1345 - 1400 5 5 10 1345 - 1400 1 0 1 1345 - 1400 6 5 11
1400 - 1415 7 7 14 1400 - 1415 2 0 2 1400 - 1415 9 7 16
1415 - 1430 5 14 19 1415 - 1430 0 2 2 1415 - 1430 5 16 21
1430 - 1445 4 18 22 1430 - 1445 1 2 3 1430 - 1445 5 20 25
1445 - 1500 2 7 9 1445 - 1500 0 0 0 1445 - 1500 2 7 9
1500 - 1515 7 1 18 1500 - 1515 1 2 3 1500 - 1515 8 13 21
1515 - 1530 2 10 12 1515- 1530 1 0 1 1515 - 1530 3 10 13
1530 - 1545 4 32 36 1530 - 1545 1 5 6 1530 - 1545 5 37 42
1545 - 1600 8 18 26 1545 - 1600 0 1 1 1545 - 1600 8 19 27
1600 - 1615 3 31 34 1600 - 1615 2 4 6 1600 - 1615 5 35 40
1615 - 1630 2 19 21 1615 - 1630 0 6 6 1615- 1630 2 25 27
1630 - 1645 3 60 63 1630 - 1645 2 6 8 1630 - 1645 5 66 71
1645 - 1700 4 44 48 1645 - 1700 0 11 11 1645 - 1700 4 55 59
1700 - 1715 3 58 61 1700 - 1715 1 17 18 1700 - 1715 4 75 79
1715-1730 4 41 45 1715 - 1730 0 6 6 1715-1730 4 47 51
1730 - 1745 4 25 29 1730 - 1745 0 13 13 1730 - 1745 4 38 42
1745 - 1800 2 25 27 1745 - 1800 0 3 3 1745 - 1800 2 28 30
1800 - 1815 0 17 17 1800 - 1815 0 7 7 1800 - 1815 0 24 24
1815 - 1830 2 17 19 1815 - 1830 0 4 4 1815-1830 2 21 23
1830 - 1845 1 1 12 1830 - 1845 0 2 2 1830 - 1845 1 13 14
1845 - 1900 1 8 9 1845 - 1900 0 2 2 1845 - 1900 1 10 11
1900 - 1915 1 10 11 1900 - 1915 0 0 0 1900 - 1915 1 10 11
1915 - 1930 1 10 11 1915 - 1930 0 3 3 1915 - 1930 1 13 14
1930 - 1945 2 4 6 1930 - 1945 1 1 2 1930 - 1945 3 5 8
1945 - 2000 2 3 5 1945 - 2000 1 1 2 1945 - 2000 3 4 7
2000 - 2015 0 1 1 2000 - 2015 0 0 0 2000 - 2015 0 1 1
2015 - 2030 1 2 3 2015 - 2030 0 1 1 2015 - 2030 1 3 4
2030 - 2045 1 4 5 2030 - 2045 0 0 0 2030 - 2045 1 4 5
2045 - 2100 1 1 2 2045 - 2100 0 0 0 2045 - 2100 1 1 2




[Penod End] 32 | 771_] 1603 | [PeriodEnd] 102 | 105 ] 207 | [PeriodEnd] 934 | 876 |

R.O.A.R. DATA Client TTPA
Reliable, Original & Authentic Results Job No/Name :1285 Liverpool Hospital
Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06
Peds Rail Xing Peds Scrivener St Peds Combined
Vehicles Vehicles Vehicles
Peak Per N OUT | TOTAL | Peak Per IN OUT | TOTAL | Peak Per N OUT
0600 - 0700 6 62 68 0600 - 0700 4 1 5 0600 - 0700 10 63
0615 - 0715 11 78 89 0615 - 0715 8 3 11 0615 - 0715 19 81
0630 - 0730 17 102 119 0630 - 0730 13 5 18 0630 - 0730 30 107
0645 - 0745 26 113 139 0645 - 0745 15 6 21 0645 - 0745 41 119
0700 - 0800 35 136 171 0700 - 0800 19 7 26 0700 - 0800 54 143
0715-0815 | 40 157 197 0715 - 0815 23 5 28 0715 - 0815 63 162
0730 - 0830 47 161 208 3 28 0730 - 0830 72 164
50 173 223 ‘ 3 39 | 0745-0845 86 176
0800-0900 | 44 145 189 0800 - 0900 31 2 33 0800 - 0900 75 147
0815-0915 | 41 131 172 0815 - 0915 27 2 29 0815 - 0915 68 133
0830 - 0930 37 115 152 0830 - 0930 24 1 25 0830 - 0930 61 116
0845 - 0945 28 82 110 0845 - 0945 13 0 13 0845 - 0945 41 82
0900 - 1000 29 77 106 0900 - 1000 16 1 17 0900 - 1000 45 78
0915-1015 ] 28 57 85 0915 - 1015 14 2 16 0915 - 1015 42 59
0930 - 1030 23 45 68 0930 - 1030 10 2 12 0930 - 1030 33 47
0945-1045 | 28 42 70 0945 - 1045 10 3 13 0945 - 1045 38 45
1000 - 1100 26 38 64 1000 - 1100 5 2 7 1000 - 1100 31 40
1015-1115 | 25 36 61 1015- 1115 4 2 6 1015 - 1115 29 38
1030 - 1130 24 34 58 1030 - 1130 4 2 6 1030 - 1130 28 36
1045 - 1145 18 37 55 1045 - 1145 2 2 4 1045 - 1145 20 39
1100 - 1200 21 33 54 1100 - 1200 2 2 4 1100 - 1200 23 35
115-1215 | 23 46 69 1115 - 1215 3 1 4 1115 - 1215 26 47
1130 - 1230 39 67 106 1130 - 1230 4 3 7 1130 - 1230 43 70
1145 - 1245 62 90 152 1145 - 1245 4 4 8 1145 - 1245 66 94
1200 - 1300 77 91 168 1200 - 1300 4 8 12 1200 - 1300 81 99
1215 - 1315 85 90 175 1215 - 1315 3 9 12 1215 - 1315 88 99
1230 - 1330 82 85 167 1230 - 1330 5 10 15 1230-1330 | 87 95
1245 - 1345 68 72 140 1245 - 1345 5 10 15 1245 - 1345 73 82
1300 - 1400 57 73 130 1300 - 1400 7 8 15 1300 - 1400 64 81
1315 - 1415 61 57 118 1315 - 1415 9 12 21 1315 - 1415 70 69
1330 - 1430 74 41 115 1330 - 1430 6 11 17 1330 - 1430 80 52
1345 - 1445 76 31 107 1345 - 1445 6 11 17 1345 - 1445 82 42
1400 - 1500 74 22 96 1400 - 1500 4 10 14 1400 - 1500 78 32
1415 - 1515 64 22 86 1415 - 1515 1 5 6 1415 - 1515 65 27
1430 - 1530 63 19 82 1430 - 1530 0 4 4 1430 - 1530 63 23
1445 - 1545 81 26 107 1445 - 1545 0 6 6 1445 - 1545 81 32
1500 - 1600 95 32 127 1500 - 1600 0 8 8 1500 - 1600 95 40
1515-1615 | 104 37 141 1515 - 1615 2 9 11 1515-1615 | 106 46
1530-1630 | 111 39 150 1530 - 1630 2 13 15 1530-1630 | 113 52
1545-1645 | 123 37 160 1545 - 1645 3 16 19 1545-1645 | 126 53
1600 - 1700 144 34 178 1600 - 1700 3 19 22 1600 - 1700 147 53
1615-1715 | 173 29 202 1615 - 1715 2 31 33 1615-1715 | 175 60
1630-1730 | 177 26 203 1630 - 1730 2 28 30 1630-1730 | 179 54
1645-1745 | 157 18 175 1645 - 1745 2 26 28 1645-1745 | 159 44
1700-1800 | 132 12 144 1700 - 1800 2 25 27 1700-1800 | 134 37
1715-1815 | 106 8 114 1715 - 1815 1 15 16 1715-1815 | 107 23
1730 - 1830 80 6 86 1730 - 1830 1 16 17 1730 - 1830 81 22
1745 - 1845 62 4 66 1745 - 1845 3 11 14 1745 - 1845 65 15
1800 - 1900 51 6 57 1800 - 1900 3 7 10 1800 - 1900 54 13
1815 - 1915 44 9 53 1815 - 1915 4 4 8 1815 - 1915 48 13
1830-1930 | 47 13 60 1830 - 1930 4 1 5 1830 - 1930 51 14
1845 - 1945 42 12 54 1845 - 1945 1 3 4 1845 - 1945 43 15
1900 - 2000 35 10 45 1900 - 2000 1 4 5 1900 - 2000 36 14
1915 - 2015 21 6 27 1915 - 2015 1 4 5 1915 - 2015 22 10
1930 - 2030 8 2 10 1930 - 2030 1 5 6 1930 - 2030 9 7
1945 - 2045 7 2 9 1945 - 2045 1 3 4 1945 - 2045 8 5
2000 - 2100 6 0 6 2000 - 2100 1 1 2 2000 - 2100 7 1
[PEAKHOUR] 50 ] 173 | 223 | [PEAKHOUR] 36 | 3 | 39 | [PEAKHOUR] 86 | 176 _




R.O.A.R. DATA Client TT.PA.

Reliable, Original & Authentic Results Job No/Name  :1285 Liverpool Hospital

Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date : Wednesday 1st March 06

Rail Xing Peds Scrivener St Peds Combined
Vehicles Vehicles Vehicles
[ Time Per IN out [TOTAL] [ Time Per IN ouT | TOTAL Time Per IN OUT

0600 - 0615 1 8_ 9 0600 - 0615 0 0 0 0600 - 0615 1 8
0615 - 0630 0 8 8 0615 - 0630 1 1 2 0615 - 0630 1 9
0630 - 0645 2 16 18 0630 - 0645 0 0 0 0630 - 0645 2 16
0645 - 0700 3 30 33 0645 - 0700 3 0 3 0645 - 0700 6 30
0700 - 0715 6 24 30 0700 - 0715 4 2 6 0700 - 0715 10 26
0715-0730 6 32 38 0715 - 0730 6 3 9 0715-0730 12 35
0730 - 0745 11 27 38 0730 -0745 2 1 3 0730 - 0745 13 28
0745 - 0800 12 53 65 0745 - 0800 7 1 8 0745 - 0800 19 54
0800 - 0815 11 45 56 0800 - 0815 8 0 8 0800 - 0815 19 45
0815 - 0830 13 36 49 0815 - 0830 8 1 9 0815 - 0830 21 37
0830 - 0845 14 39 53 0830 - 0845 13 1 14 0830 - 0845 27 40
0845 - 0900 6 25 31 0845 - 0900 2 0 2 0845 - 0900 8 25
0900 - 0915 8 31 39 0900 - 0915 4 0 4 0900 - 0915 12 31
0915 - 0930 9 20 29 0915 - 0930 5 0 5 0915 - 0930 14 20
0930 - 0945 5 6 11 0930 - 0945 2 0 2 0930 - 0945 7 6
0945 - 1000 7 20 27 0945 - 1000 5 1 6 0945 - 1000 12 21
1000 - 1015 7 11 18 1000 - 1015 2 1 3 1000 - 1015 9 12
1015 - 1030 4 8 12 1015 - 1030 1 0 1 1015 - 1030 5 8
1030 - 1045 10 3 13 1030 - 1045 2 1 3 1030 - 1045 12 4
1045 - 1100 5 16 21 1045 - 1100 0 0 0 1045 - 1100 5 16
1100 - 1115 6 9 15 1100 - 1115 1 1 2 1100 - 1115 7 10
1115- 1130 3 6 9 1115 - 1130 1 0 1 1115-1130 4 6
1130 - 1145 4 6 10 1130 - 1145 0 1 1 1130 - 1145 4 7
1145 - 1200 8 12 20 1145 - 1200 0 0 0 1145 - 1200 8 12
1200 - 1215 8 22 30 1200 - 1215 2 0 2 1200 - 1215 10 22
1215 - 1230 19 27 46 1215 - 1230 2 2 4 1215 - 1230 21 29
1230 - 1245 27 29 56 1230 - 1245 0 2 2 1230 - 1245 27 31
1245 - 1300 23 13 36 1245 - 1300 0 4 4 1245 - 1300 23 17
1300 - 1315 16 21 37 1300 - 1315 1 1 2 1300 - 1315 17 22
1315- 1330 16 22 38 1315-1330 4 3 7 1315 - 1330 20 25
1330 - 1345 13 16 29 1330 - 1345 0 2 2 1330 - 1345 13 18
1345 - 1400 12 14 26 1345 - 1400 2 2 4 1345 - 1400 14 16
1400 - 1415 20 5 25 1400 - 1415 3 5 8 1400 - 1415 23 10
1415 - 1430 29 6 35 1415 - 1430 1 2 3 1415 - 1430 30 8
1430 - 1445 15 6 21 1430 - 1445 0 2 2 1430 - 1445 15 8
1445 - 1500 10 5 15 1445 - 1500 0 1 1 1445 - 1500 10 6
1500 - 1515 10 5 15 1500 - 1515 0 0 0 1500 - 1515 10 5
1515 - 1530 28 3 31 1515 - 1530 0 1 1 1515 - 1530 28 4
1530 - 1545 33 13 46 1530 - 1545 0 4 4 1530 - 1545 33 17
1545 - 1600 24 11 35 1545 - 1600 0 3 3 1545 - 1600 24 14
1600 - 1615 19 10 29 1600 - 1615 2 1 3 1600 - 1615 21 11
1615 - 1630 35 5 40 1615 - 1630 0 5 5 1615 - 1630 35 10
1630 - 1645 45 11 56 1630 - 1645 1 7 8 1630 - 1645 46 18
1645 - 1700 45 8 53 1645 - 1700 0 6 6 1645 - 1700 45 14
1700 - 1715 48 5 53 1700 - 1715 1 13 14 1700 - 1715 49 18
1715 - 1730 39 2 41 1715-1730 0 2 2 1715-1730 39 4
1730 - 1745 25 3 28 1730 - 1745 1 5 6 1730 - 1745 26 8
1745 - 1800 20 2 22 1745 - 1800 0 5 5 1745 - 1800 20 7
1800 - 1815 22 1 23 1800 - 1815 0 3 3 1800 - 1815 22 4
1815- 1830 13 0 13 1815 - 1830 0 3 3 1815-1830 13 3
1830 - 1845 7 1 8 1830 - 1845 3 0 3 1830 - 1845 10 1
1845 - 1900 9 4 13 1845 - 1900 0 1 1 1845 - 1900 9 5
1800 - 1915 15 4 19 1900 - 1915 1 0 1 1900 - 1915 16 4
1915 - 1930 16 4 20 1915 - 1930 0 0 0 1915 - 1930 16 4
1930 - 1945 2 0 2 1930 - 1945 0 2 2 1930 - 1945 2 2
1945 - 2000 2 2 4 1945 - 2000 0 2 2 1945 - 2000 2 4
2000 - 2015 1 0 1 2000 - 2015 1 0 1 2000 - 2015 2 0
2015 - 2030 3 0 3 2015 - 2030 0 1 1 2015 - 2030 3 1
2030 - 2045 1 0 1 2030 - 2045 0 0 0 2030 - 2045 1 0
2045 - 2100 1 0 1 2045 - 2100 0 0 0 2045 - 2100 1 0







%9'SL | %9°9L | %E8L | %L'0Z | %S'SY | %STL | %v'18 | % %LP8 | %0°E€8 | %028 | %E6L | %T'SL | %Ly | %L'6L | %6°0L pasn Ayoeded %

G6S | 88G | 9/G | €9 | 8¢ | w6l LEL 801 0z | 2zb | ovL | sz | zie | 995 | 829 saoeds JUBIBA JO JoqUINN

ork | 211 | ezL | zvi 1z¢ e | vis 166 | s8s | 8.6 | 6ss | ogs | eee | ecl LL S0.L S[ejoL 9I31YyaA
I L z Z v ol ol 6 0l 0l 0l oL 6 Z 0 0 oL [ewoju| uswniig AemeALq I
Z 4 Z [A Z Z Z 2 A Z Z L € 4 4 4 o4 uawinjig yap Aisalie@ @ Asl 1
Gl Gl Il Il 8L 12 61 6 0z Gl Ll 0C 0z 8l 8l 81 0z posEw uswniig SHYSMS M
v % S G vl e Ve 9¢ Ve o¢ o¢ o¢ o¢ vT F2 0 se 81)U8) UIWPY PaYIEN PoAR r
0 0 0 0 L L L | L 0 0 0 0 0 0 0 v PodE} PoAIaSaY [BUAU| L
0 L | L } g 9 9 9 9 9 9 9 g L L 9 31)USD UIWPY PaXiep pored |
Z z z g 61 Ve 9z Ge (Y4 Gz Gz 74 z2 v | ) 3 [EULIoJU] [9ABID § USLIMIG H
v v v S 6 i e 82 82 82 8z 8z 82z 8z ze v 8z PO e UaWNIg )
] / 8 Gl 1€ G Ly LG LG 05 6V Ly o¢ € F2 2 65 po>Epy UaWnig 4
ze 9z 12 e 19 6 oL | 901 | 0L G6 68 /8 8/ Il 0 0 0Ll pade UsLIN}ig 13
S G 9 ZL 81 0z [k e 8l Gl vl el g F2 z L 00l [ewliopu| UaWnpg 3
6 0l n 0z € 16 86 voL | vOL [ €0l voL | 2oL 6 19 S v 001 posyew (& Alieau uswniig a
L L Zz S 6l Gz J 62 6 23 Le X3 (¥4 z | L 0 feuuoju] ssesn g Hid o)
2 v v g 8 (%4 e e £C 9z 9z v 9z 0z v v ez poXIe Uanig g
8 8 8 8 8 / g v / . 9 v 8 8 8 8 6 POMIBY feUIS}Y| v
oz 1 3 9 6V 96 ozl | ver | ser | <€l gel | a1 | veL Lel W Le ol PO UsWN)g v

ooz | oooz | ooelL | oost | 00LL | 009L | OOSL ooct | oozlL | oot | ooor | ooso | 0080 | 0020 | 0090 | ded uopeso

90 Yoiey 18| AepSaupapn: ajeq/ieq 6L06£Z-8L Y00 ‘67896188 Xed ‘/¥896188'Ud

[eyidsoH [00dIoA GgZL:  @weN /ON dof synsay apuayiny 9 [eulbLO ‘BqeleY [iph
Vdll walo ViVa "'V O'H



pouad awil

ooze oooe & S o & & &

0

00}
002
00€
00%
00§
009
00L

SS|9IYaA JO ON

90 USIE 1S} Aepsaupapn: ajeq/eq 6106€2-81¥0"GOI ‘6896188 Xed ‘/¥8961.88 Ud
leyidsoH [00dJoA] G8ZL:  @WeN /ON gor synsay onpuayny 9 [euiBLIO ‘djqeley
VdLL Jualio viva ‘"¥'v'o

,@%



Transport and Traffic Planning Associates

PARKING DATA AND SURVEYS




METRO 1§

Parking Data for the Liverpool
Hospital Campus

March 27, 2006



Metro Parking Management Pty Ltd March 2006

Table of Contents

Ta 10 Yo 18 [e3 (1) o FRUTRTTE O S P RSP PP PPPPI PP TRPOREE PR 3
Parking Space Location and NUMDETS..........c.ooiviiiinnncnii s 3
AOCALION OF SPACES .....vveeeieetieeie e ir e s 5
Parking CRargeS ... .o oiuteiiitiii ittt 5
PASSES ON ISSUE ...eoeeeiiiiei i eeieee et eee e e e e tirae s e n e erea e e e s s s aaras s e e e e aa s s b e Een et e e e e e e n e s s e e bbb e e s e 5
Waiting List NUMDEIS. ........ciiiiiiiiie i 5
[ 140 1 = To - TR U OO PSSP PP PR PP PR TR TIPSR PO RPOTPRY 6
Other Data REQUESTEA.........icue ittt 7

Average 1ength of STaY ... 7

RESEIVING SPACES .....eeentetiirieitiii et ste st te s s e e e e 7
Ot IHEIMS £0 NMOE ..ottt ere e e s e e e e i e s s e e s e bR e rrr e e e e e e e e e s s b e b s s e e e e e s 7

28 March 2006 Confidential Page 2



Metro Parking Management Pty Ltd March 2006

Introduction
There has been a shortage of parking at The Liverpool Hospital Campus for the last 5 years.
In the last 2 years demand has accelerated as new buildings (e.g. Mental Health Unit) have
opened creating more staff, patient and visitor demand. Furthermore, demand for Area
Vehicles to park on campus free of charge has continually grown over time. There has been
limited additional parking created during this time.

The waiting time for staff to get parking on the main campus currently stands at 3 years and 8
months. There are in excess of 681 names on this list — although a proportion of these people
may no longer work on the campus.

The occupancy data in this report is for Wednesday 15 March, 2006. Data from the access
and control system at this site can be directly imported into MS Excel and manipulated using
this (or any other) spreadsheet program. Metro is happy to provide additional data and co-
operate in any way that they can to ensure that the demand for parking at this campus is met
at the earliest opportunity. At this stage Metro has provided an hourly snapshot of usage.

Parking Space Location and Numbers
Please see the campus plan over page. The numbers on the plan relate to the following areas
and counts.

LHS Car Park Space Count

1 Area Secretariat - East 10
2 Area Secretariat - West 34
4  Hugh Jardine North East 10
5 Hugh Jardine South East 7
7  Hugh Jardine West 28
9 Energy Station 4
10 Energy Station - Northern Car Park 115
11 Energy Station - North unformed 56
12 Energy Station - Eastern 23
13 Energy Station Eastern unformed** 200
14 Child Care Centre 4
15 Riverbank 140
16 Maintenance East 18
17 Maintenance North 13
18 Elizabeth Street - North 13
19 Elizabeth Street - South 24
20 Pathology Building - North 4
21 Health Services Building - North 39
24 Caroline Chisholm Building 6
25 Clinical Services Building 140
26 Computer Centre 28
27 Multi Level Car Park 590
TOTAL 1506

** Approx -
Zone 2 847

Zone 1 659

28 March 2006 ‘ Confidential Page 3
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Metro Parking Management Pty Ltd March 2006

Please note that statistics are only available for areas that are accessed via boom gates.
Areas such as 18 and 19 (Elizabeth Street before the boom gates are controlled by signs).
The total number of controlled spaces on site is circa 1,428 (659 Zone 1 and 769 in zone 2).

Allocation of Spaces
Very few spaces are allocated. Space is used in the following numbers by customers.

Customer Location Spaces
Visitors Clinical Building 123

Campbell Street 150
Staff Campbell Street 440

Eastern Campus 570
VMO’s Clinical Building 20
Areas Vehicles | Eastern Campus 90

Note that the bays for staff and area vehicles are estimates as some bays are not marked
and not all bays are allocated.

Parking Charges

Customer Location Rates
Staff Salary deduction Eastern Campus $16.50 /Fortnight
Campbell Street $32.90 / Fortnight
Staff 5 day pass Eastern Campus $12.50 per 5 days
Campbell Street (no longer available) $25.00 per 5 days
VMO Parking Clinical Services Building $3,747.70 per year
per space
Casual parking Campbell Street & Clinical Building $2.40 per half hour
up to a maximum of
$14.00 per day
Casual 5 Day Pass Campbell Street $42.00 for 5 days

Passes on Issue

Customer & Location Number
Area Health vehicles with key cards 471
Zone 1 staff key cards 805
Zone 2 staff key cards 550
Health Services Building 26

TOTAL 1,852

Waiting List Numbers

N° From Date Time
Main Campus (Zone 2) 681 14 July 2002 3 years 8 months
Eastern Campus 231 21 April 2005 11 months

Please note that many staff put themselves on both waiting lists and that some staff may
have left the hospital before receiving a pass. So a total of 912 people on the waiting lists is
overstating the case — Metro believes there to be about 500 net names on the lists.

28 March 2006 Confidential Page 5
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Metro Parking Management Pty Ltd March 2006

On March 15 2006 there would have been around 90 spaces free on campus at peak time.
Nearly all of these would have been on the Eastern Campus which is unpopular with Hospital
staff and not accessible by patients and visitors. Metro introduced an initiative on Monday 27
March, 2006 to ensure that these spaces will be better utilised.

Other Data Requested
Average length of stay

The average length of stay for casual customers is around 2.5 hours. This is slightly longer
than at other Hospital sites operated by Metro due to staff buying casual tickets when staff
allocation runs out. As staff stay between 4 — 10 hours this obviously impacts the average
length of stay. If adequate staff spaces were provided then this figure would fall.

Reserving Spaces

Metro does not reserve space for shift staff. The lower level of Campbell Street Multi Level is
roped off until 9:00am (each weekday) to reserve spaces for patients and visitors. The
Eastern campus is generally only accessible to hospital staff.

Other items to note

1. Permanent night staff can have an access card immediately as there is ample
space at night.

2. Metro stopped selling Campbell Street 5 day passes to hospital staff from Monday
27 March. The 175 weekly passes were sold twice daily (15 morning shift; 10
afternoon shift). The passes were a constant source of conflict as hospital staff did
not know from week to week whether they would be able to park. These have
been replaced by 100+ proximity passes which will reduce the waiting list by 1-2
years (in progress). Other staff that require parking will have to park on the
Eastern Campus. Although very unpopular, this initiative is designed to make
parking more transparent and fairer. This initiative will change the occupancy data
presented in this paper.

28 March 2006 Confidential Page 7
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1.0 WHAT IS A TRANSPORT MANAGEMENT AND ACCESSIBILITY PLAN (TMAP)?

A TMAP is:

e a comprehensive assessment of the transport impacts (addressing both the movement of people
and goods) of a major site development or re-development proposal; and

e the identification of a package of appropriate transport measures (including infrastructure,
services and demand management initiatives) for the proposed development, which will help to
manage the demand for travel to and from the development, and in particular, reduce the
demand for travel by private car and commercial vehicle.

TMAPS address local, district and sub-regional transport impacts and may include recurrent
services as well as capital works. They are not Section 94 Contribution Plans.

A TMAP Agreement is a formal agreement between the proponent and relevant stakeholders on the
content, timing and cost of the package of measures and on the funding of the measures.

2.0 PURPOSE OF THE INTERIM GUIDELINES

These Interim Guidelines provide a framework for councils, developers and their consultants to
manage the transport impacts of major developments in the context of the Government’s guiding
principles, which are to:

e Promote economic development and create jobs

e Achieve greater social justice including equity of access to jobs and services
e Protect our unique environment and improve our air quality

o Improve the financial performance of Government.

In order to improve the consistency and robustness of TMAPS, it is vital that each TMAP
demonstrate how its objectives are to be achieved, in terms of clear assumptions and transparent
methodology. These guidelines provide a framework methodology based on reports from PPK
Environment and Infrastructure and MWT Transport Modelling and consultation with some key
stakeholders'.

The Interim Guidelines set out the key steps or tasks required in the preparation of a TMAP. As
more TMAPs are completed, the Interim Guidelines will be reviewed to improve the framework
methodology based on experience with practical application.

The Interim Guidelines aim to provide a sufficiently flexible methodology to allow the proponents
of developments to select elements of the overall approach depending on the size and complexity of
the proposal, without needing to undertake a full-scale transport modelling process in every case.
The basic steps of assessing likely impacts, seeking a higher mode split to public transport, and
agreeing on a package of measures can be widely applied to all medium and large-scale
developments.

' PPK Environment and Infrastructure, “Transport Management and Accessibility Plan Methodology — Final Report™,
for NSW Department of Transport and Roads and Traffic Authority, 2000.

MWT Transport Modelling, “Transport Management and Accessibility Plans — Modelling Techniques for Predicting
Change in Travel Choice”, for NSW Department of Transport, 2000

TMAP Interim Guidelines 2



example, State Environmental Planning Policy No. 59 — Central Western Sydney Economic and
Employment Zone requires that Precinct Plans address transport issues in the form of a Transport
Plan (the contents of which are specified). Sydney Regional Environmental Plan No.29 — Rhodes
Peninsula requires the consent authority to be satisfied that certain transport infrastructure and
services will be provided to the subject area (which has taken the form of a Transport Management
Plan).

Generally, they will be undertaken for site-specific major developments in the Greater Metropolitan
Region where development agreements or commitments are required to ensure that significant
transport infrastructure improvements, particularly public transport infrastructure, is provided as
early as possible to meet mode share and vehicle kilometres travelled (VKT) targets. Therefore, a
TMAP may need to be prepared in conjunction with a Regional Environmental Plan (REP), Local
Environmental Plan (LEP), Development Control Plan (DCP), masterplan or precinct plan, or a
Development Application, depending on the circumstances.

TMAPs are generally practical when the f‘olléi}ving circumstances arise:

e Medium to large scale proposals for development or re-development with significant trip
generation and/or transport impacts. These proposals will generally have likely sub-regional,
district or corridor impacts;

e A small number of landowners, minimising administrative issues associated with development
of the TMAP.

5.0 BENEFITS OF TMAPS
The benefits of preparing TMAPs for major trip generating developments include:

e carly consideration of the full transport impacts of proposed major development (not just traffic
impacts), including freight and non-car modes of transport, in the planning and design process;

e integrated planning and design of land use, urban form and transport facilities and services;

o negotiated agreement and partnerships between key stakeholders for the provision of required
transport infrastructure and services in time with development, to meet the needs of residents
and users of the site.

6.0 THE TMAP PROJECT CONTROL GROUP

Key stakeholders in the proposed development of a major site should be involved in the preparation
of the TMAP. As most TMAPs will be prepared by consultants, a small and focussed group will
need to oversee the preparation of the TMAP. The composition of the TMAP Project Control Group
(PCG) will vary according to the nature of and responsibility for the project. It is important to
include those organisations that will have responsibility for implementing the TMAP, including
funding responsibilities.

The TMAP PCG would include the planning approval authority, which may be the local council(s)
and/or the Department of Urban Affairs and Planning and, in most cases, the proponent. Depending
on the circumstances, the PCG may also include the Roads and Traffic Authority, the Department
of Transport and transport providers, such as State Rail and local bus operators.

Government transport agencies (such as the State Rail Authority) may be involved or may be
represented by the Department of Transport, which then liaises with it on key matters. In some

TMAP Interim Guidelines 4



It should be noted that the Transport Data Centre charges for the provision of customised data and

maps.

Additional mode specific data (such as patronage, average fleet age) may be available from various
transport operators such as private bus operators, CityRail and State Transit, while data on private
vehicles and traffic movements may be available from the RTA and/or local councils.

Demographic information at the household level covering a range of parameters that may affect
travel behaviour such as car ownership and household structure, is available from TDC and
Australian Bureau of Statistics at various geographic levels.

8.0 THE TMAP METHODOLOGY

The full TMAP methodology is shown below.

Component

7 Tasks

Project Context

The Project

Initial Transport

Assessment

Transport Assessment

of Proposal

TMAP and Agreement

Outline the strategic context

Set objectives and targets/performance criteria

Describe the proposed site
Describe the proposed development/land use and potential future land
uses

Describe the current transport infrastructure context

Outline the technical assessment assumptions

Assess the existing travel patterns (including freight)

Initial estimate of travel demand (person trips, freight trips or both)
Estimate the distribution of generated trips between origins and
destinations

Estimate likely modal split (including freight)

Estimate the loads on transport infrastructure/services that serve the
project study area

Analyse  capacity/amenity/government policy implications and
determine if desired transport system performance criteria are met
Identify feasible options (including transport and development design)
to modify transport impacts

Testing of options to meet objectives and targets

Identify appropriate measures, including infrastructure, services and

policies

TMAP Interim Guidelines




This can be achieved through the careful design of the proposed development and, in some cases,
the provision of appropriate transport infrastructure, services and other initiatives.

For each specific development proposal that is the subject of a TMAP, there needs to be a clear
statement of the desired outcomes in transport and travel terms (the target) in a way that can be
measured and monitored over time (the indicator(s)).” This target must be agreed by the TMAP
Project Control Group. The location of the site and the proposed development will influence the
specific targets. It is important that targets are relevant, reasonable and that agreed indicators can be
measured and monitored over time.

Clearly, the indicators used will depend on the available data. For this reason, recent Transport
Management Plans have generally used mode share targets and/or shifts in mode shares for the
journey to work. Despite the limitations of this indicatot, it is easily understood, based on readily
available data and can be updated every five years. However, the gradual pooling of personal travel
behaviour for all trips in the Household Travel Survey by the Department of Transport’s Transport
Data Centre will allow further indicators to be developed.

In addition, it is important that indicators are able to be understood by the local community. This
will assist in building support for the final TMAP package.

Other possible indicators include:

¢ Freight movement by rail versus road by tonne /kilometre

¢ Site CO2 generation levels

¢ Dollars invested in pedestrian and cycling facilities as a proportion of transport infrastructure
mvestment

e Traffic volumes on key road links

¢ Public transport passenger numbers and trends on key passenger transport links

e Regional VKT estimates

e Number of car parking spaces per square metre of retail and commercial development.

Further indicators may emerge over time.

8.2 The Project

The second step is to describe the proposed site, the proposed development (the project) and its
transport context.

8.2.1 The Proposed Site

A brief description of the proposed site is required including:

e [ts urban context e.g. greenfield, urban renewal, urban infill
e Its size and characteristics (based on other baseline studies)

e [ts development potential.

8.2.2 The Proposed Development

* Based on UK Department ol Environment, Transport and Regions, Proposals for a Good Practice Guide on
Sustainability Appraisals of Regional Planning Guidance, Baker Associates for DETR, August 1999.
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The aim of this task is to establish the level of any existing demand for travel to or from the site, if
any. This will depend on the nature of the site. For example, greenfield or disused sites would have
little if any existing travel generation.

If the site, however, is to be rezoned or its use intensified, existing travel should be assessed
including:

e Trip generation by mode if possible
e Significant freight or commercial vehicle activity
e Trip distribution in terms of both average trip length and geographic spread.

8.2.5 Base Case Transport Assessment

The base case transport assessment identifies the transport impacts generated by the proposed
development with conventional trip generation rates. This can then be compared to demand or mode
modified scenarios, where the transport impacts have been changed to reflect higher mode shifts to
non- car modes or reduced levels of car trips.

The establishment of the base case should involve the Project Control Group (refer Section 6) in:

e Identifying issues to be considered in the transport assessment

s Selecting comparable sites for forecasting trip generation rates, trip distribution and other trip
making behaviours

e Establishing technical assumptions such as site trip generation rates and the staging of on and
oft site development and infrastructure

This will assist the project liaison team to select the appropriate transport assessment technique (see
Section 8.3) and negotiate the funding and delivery of critical transport infrastructure and services.

8.2.6 Technical assessment assumptions

Key assumptions are made in any assessment technique, from desktop analysis to four step
modelling and can affect the reliability and validity of the TMAP. Such assumptions need to be
discussed with the project liaison team and clearly stated in the TMAP report. They include:

e Network provision

e [and use and density

e Staging and timing of development

e Car ownership and income levels

e Trip generation rates and trip distribution
e Comparable sites

e Destinations for journeys to work

e Mode shift

Assumptions that are critical to achieving the TMAP objectives should be challenged by sensitivity
and/or scenario testing (see Section 9.7).

TMAP Interim Guidelines 10



Different land use scenarios can be tested iteratively to examine their different effects. Depending
on the nature and scale of the subject project, the modelling exercise can be simplified progressively
as follows:

a) full multi-modal multi-purpose demand modelling

b) multi-modal single purpose demand modelling ( e.g. journey to work, coal haulage)

¢) single mode single or multi-purpose trips modelling (e.g. residential or retail traffic generation
analysis)

d) comparative single or multi-mode trip generation only (e.g. for cases where it is only necessary
to demonstrate that a new development will not produce impacts greater than the use that it is
proposed to replace).

The application of these different approaches is discussed below.

8.3.2 Appropriate models for different scales of investigation

In general, the scale of the investigation area will have a significant influence on the nature of
transport modelling that might be appropriate. The general range of scales is as follows:

Scale Example

1. Regional/sub-regional Metropolitan area, North West Sector, Macarthur South

2. District, major corridor ADI site St Marys, Mungerie Park (Kellyville), Parramatta
Rail Link

3. Large site Greystanes Estate, Rhodes Peninsula, North Arncliffe, Sydney
Airport

4. Medium site Fox Studios (Moore Park), major mine, new shopping centre

Some form of transport network modelling would normally be required for 1, 2 and 3, but may also
be appropriate for 4, depending on its scale and likely impacts.

For Type 1 assessments, it would normally be necessary to undertake multi-purpose, multi-modal
modelling to fully assess all transport requirements.

For Type 2 assessments, it may also be appropriate to assess multi-modal transport requirements.
However, certain aspects may be investigated using simplified methods, such as manual rather than
computer network trip assignment methods.

Type 3 and 4 assessments would usually focus on local traffic, bus, walking and cycling
arrangements. The assessment would typically involve manual modelling methods to produce

demand forecasts. Simplified trip generation, distribution and mode split relationships would be
used, derived from a combination of market studies and comparison with similar developments.

9.0 ASSESSMENT METHODOLOGY

As noted above, transport modelling is likely to be required during the following steps in the TMAP
methodology as shown in Section 8.0:
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A “gravity model” provides a relationship between trips leaving a particular zone and trips attracted
to a particular zone based on the number of trips forecast to leave or enter each zone, those forecast
to enter or leave alternative trip production or attraction zones and the relative travel friction
between each. These models need to be initially calibrated based on travel surveys. One exists for
the whole of Sydney Statistical Division. However it is acceptable to adopt calibration measures
from a comparable area subject to normal modelling plausibility checks.

9.3 Modal Split

This analysis would forecast the mode of travel or transport between origin and destination. In the
case of person trips, it could be done through either a sophisticated modal choice model or by
analogy. Modal choice models are considered in detail in the following chapter. Assessment by
analogy would involve adoption of comparative rates (eg RTA guidelines) or a survey of a similar
case. In certain cases a modal split outcome may be pre specified (eg through government policy.)
In such cases it may be necessary to work backwards iteratively testing management options to
identify which would achieve the specified otitcome. 7

For modal assessment of freight transport it is usually appropriate to conduct sensitivity testing of
different modes (rail, truck, conveyor, pipeline, ship etc.) This is because the choice of mode is
usually determined either by the proponent or the approval authority (i.e. not discretionary). In this
case effects rather than choice would be modelled.

9.4 Transport Loads

This task would estimate increased person or vehicle trips on different transport networks (road
network, pedestrian paths, bus routes, railways etc).

For complicated networks a computer assignment program would be used (eg SATURN,
NETANAL, EMME/2, TRIPS.) For less complicated networks increased loads on different links
would be determined manually on the basis of most feasible or most likely travel paths.

9.5 Operational Analysis

To determine implications of increased transport loads it is necessary to examine some or all of
capacity, level of service, amenity and environmental outcomes. This would allow effects to be
compared with initially specified assessment criteria.

The analysis may be conducted as a network wide exercise to determine regional or district effects.
Performance measures such as vehicle kilometres travelled, vehicle hours travelled, vehicle
emissions, noise would be output from the analysis. Usually a computer network assignment model
is most appropriate to provide these measures as it can more easily add up differences on individual
network links. Such a model could also add in intersection delays, distances travelled with hot or
cold engines and delay impacts on other vehicle types (eg buses on a road network)

Public transport and pedestrian implications can also be assessed as well as road traffic using a
network model.

However for district and site specific studies these would usually be analysed manually through a
comparison of forecast loads and line or route capacities based on the specified service levels.

Appendix 1 provides more detailed information on certain aspects of personal travel modelling. It
describes the Sydney Travel Model (STM) that is the basis of most macro travel modelling in
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9.7 Sensitivity Testing

Sensitivity testing of the transport assessment is important to ensure that technical assumptions do
not distort the findings. The Project Control Group may be involved in the identification of factors
to be tested, and should agree to areas nominated for no testing. Sensitivity testing should not be
confined to development intensity, but should consider the following:

= proposed land uses, densities and staging;

= demographic changes including household size and socio-economic group, car
ownership and use levels;

*  trip generation rates for various land uses;
= trip purposes and selected modes;
= forecast years, regional development and population changes;

= provision of remote and/or independent transport infrastructure that may influence
travel behaviour; and

= variations in travel cost.

A reasonable amount of budget and effort should be allocated for sensitivity testing as the
sensitivity testing results would contribute to the assessment of impacts, proposal modification,
needs identification, and funding apportionment. Sensitivity testing needs to be designed to enable
robust comparisons to be made amongst scenarios.

10.0 DEVELOPING THE TMAP AND AGREEMENT

The assessment process should produce a clear set of impacts and issues to be addressed in the
TMAP. Potential packages of infrastructure, service and design measures need to be compared to
select an optimum package which meets the TMAP objectives, that is feasible from a technical and
funding perspective, and involves action by members of the PCG.

The package is likely to include:

e On and off site transport infrastructure works, e.g. pedestrian links and cycle paths, road and
station upgrading, transitway extension

¢ Public transport service improvements such as new routes, improved frequency

e Parking policies e.g. lower parking requirements for commercial uses near stations

e Development controls and public domain improvements which encourage walking, cycling and
public transport use e.g. active frontages along main pedestrian routes, mixed uses near public
transport nodes.

e Customised individual travel behaviour programs e.g. information packages for new residents or
workers.

The TMAP may be subject to a public consultation period and refined as a result of comments
received.

These package components may be funded from a variety of sources, including Section 94

developer contributions, negotiated contributions, Council and Government capital works programs
and operating budgets.
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APPENDIX 1

MORE DETAILED MODELLING POSSIBILITIES

The Sydney Travel Model and Other Regional Models

The Sydney Travel Model was originally developed for the Sydney Area Transport Study in the
1970s. It is a conventional four step model with sub-models for trip generation, distribution modal
split and assignment. It incorporates a car ownership model and parking constraint measures for
use in modal split analyses.

The Sydney Travel Model has been progressively updated over the years and the process is
continuing. The model is recalibrated at regular intervals using Household Travel Surveys.

The Sydney Travel Model has been used by the Transport-Data Centre to produce computer coded
road and public transport networks and origin destination trip tables for vehicle and public transport
modes.

This would be the best source of forecasting the travel implications of options that have a
metropolitan wide or sub-regional scope. Arrangements would need to be made with the
Department of Transport’s Transport Data Centre to have this work done.

Aside from full scale modelling, the STM is also useful in providing templates for trip distributions
by extracting such information for a specimen zone or group of zones. The model can also be used
to determine base case traffic or travel demand growth forecasts for use in assessing long term
effects of a particular development project.

Travel models (either multi-modal or road based only) also exist for Newcastle, Wollongong and
some regional centres. These would also be good starting points for modelling of major
developments in these areas.

Mode Choice Modelling

Mode choice modelling involves the application of weightings to the different factors that influence
a person’s choice regarding which mode to use for a trip between a particular origin and destination.
From this probabilities are determined and used to estimate the proportions of trips likely to be
made by each mode.

The basis of a mode choice model is that a person secks to minimise travel times and costs
travelling. Not all components of travel are perceived by a traveller to be as pleasant as the other.
For instance time spent walking to or waiting for a bus may be perceived by a traveller as being
more onerous than time spent actually in the bus (with all uncertainties as to the arrival of the bus
removed). To allow for this, a person unconsciously attaches a relative weighting to different travel
attributes. For convenience of computation transport planners convert times to equivalent dollar
costs in order that travel charges can be given an equivalent to weighted travel times.

This gives rise to a ‘generalised time cost’ function for each mode of travel available. These
functions form the basis of the mode choice sub-models contained within the traditional four step
modelling procedure. Because these sub-models relate to an entire transport network, they may be
somewhat insensitive to the implications of site-specific transport management proposals that may
be contained within a TMAP.
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For car trips, the important choice attributes are:

In Vehicle Time (In vehicle) Time spent in car travelling

Cost = Out of pocket costs in dollars (§) such as tolls and parking
fees. For wortk trips, assume half the casual rate. Vehicle
operating costs are not included as research has found that
this has little effect on the choice process.

Egress Time (Egress) The time required walking from parking spot to the final

destination.

This gives rise to the following set of generalise time cost functions:

GT) =2x Access + 2x Wait +1x Invehicle + 4x Cost + 2x Egress +10x Tranfer + MS,)
GTY =2x Access +2x Wait +1x Invehicle +8x Cost +2x Egress +10x Tranfer + MS]

GT,' =2xAccess +2xWait +1x Invehicle + 4x Cost + 2x Egress +10x Tranfer + M. e
GT, =2x Access +2xWait + 1x Invehicle + 8x Cost + 2x Egress +10x Tranfer + MS

GT) = Invehicle + 4x Cost + 2x Egress + MS !
GT = Invehicle +8x Cost + 2 x Egress +MS?

Where GT = Generalised Time Cost
The subscripts/superscripts B = Bus

R = Rail

C = Car Driver/Car Passenger
And Time is measured in minutes.

MS, ,MS; ,MS ..... are the ‘mode specific’ constants associated with each trip type. These

constants fine tune the model to recreate the observed choices in mode of travel but can be
interpreted as reflecting other unquantified attributes such as comfort, safety, and reliability.

The determination of these constants is discussed further on.

The next part of the procedure is to convert the generalised time cost functions to ‘utilities’ through
the application of a sensitivity parameter. Previous mode choice studies has found this parameter to

range from — 0.8 to —0.5. A mean value is simply adopted for this standardised choice model.
Accordingly the utilities for each trip purpose (work and other are:

U, =-0065xGT,
Uy =-0.065xGT,’
Ul =-0.065xGT,"
and

U, =-0065xGT,
Ul =-0.065xGT,;
Ul =-0065xGT”

TMAP Interim Guidelines
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Probability of Using Non Motorised Travel

Examination of the ABS Journey to Work (JTW) data reveals a strong relationship exists between
the length of a trip and probability of choosing a non-motorised mode of travel.

Chart 5.1 presents the results of an analysis of JTW data which shows the proportion of Non
Motorised trips to total trips for the same trip length. These trips are defined as “other” trips being
one not made by private car/passenger or public transport. They include trips by walking, cycling
and taxis. The chart is preliminary and is intended primarily as an illustration of the
relationship Its accuracy would be improved through further analysis.

INSERT CHARTS HERE

TMAP Interim Guidelines 22



Transport and Traffic Planning Associales

RAILWAY LEVEL CROSSING ASSESSMENT
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1  EXECUTIVE SUMMARY

The introduction of the Southern Sydney Freight Ling and the Liverpool Tumbsack project will
resilt in four tracks over Liverpool Mospital level crossing

The level grossing s within Liverpoo! Hospitel and services the hospital, including stall and
patient movements, and is a crilical access path Tor the functionglily of the hospital,

THis paper analyses the operstional impacts on the crossing with the Inbroduction of the new
freight line and additional approach road to Liverpoo! station

i

The conclusion is that the cross

The anlicipated 2011 timetable will increase the period of crossing operation.

This level of operation will result In the crossing operation being excessive and it will nol be
able to Wil s purpose of road access for major tme periods during the day.

All timings and speed in this paper are conceplual pending detsliad dasign,

Ralllonn ®
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2 BACKGROUND

The level crossing being analysed exists within the grounds of Liverpos! Hospital The
crossing Is an automatic Type F level crossing interlocked with signatiing within Liverpool
interlocking. The signaller does not directly control the crossing operation.

Currently 2 operational tracks (Up Main and Down Main lines) and one non-operational siding
rack traverse the crossing.

Cﬁﬁ%ﬁ%ﬁ%ﬁﬁ% the cros
afignment) betwesn oul
Because of the potentialine
/ o who will need o obse
“ P nsbafor g

This document does not go into detall of these risks, which is subject fo @ separale analysia,

This paper provides an overview of the level crossing operation that is likely with the following
condiguration:

+ 4 mainline running racks

e  enerally 807100k on RaillGorg ratks

= Bhkmihven ARTO (88FL) racks

« Signalter Controlled manually operated fully interlocked operation

s Oameras and monitor provided for the signaller 1o view the level crossing
« Al racks are controlied by RaillCorp signallers, including the 88FL

+  Freight rains 1800m ong.

An sstiroste of lovel crossing operation Ymes s provided.

As the design for the frack and signalling is only conceptual, the figures upon which this
analysis is based are assumptions formed by typical experience with shrdlar configurations
and application of the RailCorp Signaliing Design Principles.

3 SIGNALLING CONFIGURATION

A typical configuration of signalling around the level crossing is shown in the atteched
Appendices A& B

The level crossing is 1o be protected by signals on the approach. It is anticipated 1
would poloximalely . 18 level crossing to provide 51l ovéitap {0 safeguar
against the event of a train passing a signal at stop and occupying the ievel crossing without
adequaie waming being ghven.

A risk assessment assessing this aspect is currently in hand by Salety Division.

Other signals would be provided at or greater than braking distance from the signals at the
level crossing lo provide the driver of an approaching train sufficient warning to stop a8t the
tovel crogsing signals.

Pt
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4 LEVEL CROSSING OPERATION
4.% General Operation

When a irain s to be signalied over the level crossing, the signalier would initiste level
crossing operation, This causes the flashing lights fo operate and the audible warmning to
sourd.

4.2 Pedestrian Crossing

The crossing is filted with pedestian swing gates. Because of the width of the crossing,
additional time needs 1o be allowed for a pedestrdan to complete their crossing before the
sedestian gales close,

Bl < g%ﬁw&%ﬁ safe places inside the gates is estimated 1o be
{See Appendix 6 for a diagram of the configuration).

The fime required for a pedestrian 1o safely cross Is based on a walking speed of 0.8mis which
provides for the elderly and people with disabilities.

After this Hime has elapsed, the gates automatically begin to close without further signaller
irvoivement. An additionat time is provided for 2 pedesirian who commences to cross just as
the gates commence to close, walking at 1.2mfs.

This me is 25s.

With an allowance of 5¢ safety margin, 2 train would not normally pass over the crossing
within 67.5s afler initia! aclivation. These fimes are due 1o the width of the crossing {over twice
the distance bel 1 safe places as a standard tworack crossing).

However, ali gates will be shut about 50s after initiation of the crossing. If the crossing is seen
10 be cleared, 3 train may be signalled across after this ime.

4.3 Road Crossing Operation

After the signaller has initisted the operation of the waming lights, a delay of 12 seconds
applies before the booms can be lowered. The signalier has a lever for gale operation.
Depending on the density of traffic, separate levers may be provided for each gale.

The signaller views the monitor and operates the lever fo lower the gales. Should a queus of
vehicles exist on the crossing, the signaller may delay lowering the gate or raise a gate thatis
partly lowered, if circumstiances dictate

The gates take approximately 10 seconds fo lower,

if four quadrant gates are provided as an additional control, {fo pravent the gates being
circurmvented by vehicles or pedestrians) a delay of § seconds (10 or maybe longer i this
case, due to crossing width and low road speed) is provided on the exit gate alter the entry
gate commences 1o lower.

This permits the entry gate to be lowered and a vehicle 1o proceed across and exit before the
wxll ante lowers.

HBaonpd
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The minimum ime Tor all road gates o lower is:

Thae Elapssd 2 Booms | 4 gaesmfs
o Lights flash Light flash
i Booms can lower Erdry Boomcan lower
188 Exit Boom can fower
2ds Booms down Entry Boom down
308 Possible train passage Exit Boom down
B Possible frain passage

These #ems assume the booms lower divectly on system timers and no delay is included with
signalier actions due to normal operation actions or consequential action due 10 vehivle or
pedestrian presence,

As the pedestian ime of 50s is longer than the road ime, then the pedesiten fme s the
firmdling time.

4.4 Signal Clearance

Once the crossing is closed, the signaller is to observe the crossing is clear via the msritor
hefore clearing any signals to permit a train movement over the crossing.

5 TRAIN OPERATION OVER THE LEVEL CROSSING

Once all booms are down and gates closed, the signaller can clear the protecting signal over
tha crossing.

If the approaching train is at least braking distance away, the train will {ravel {zt line speed) lv
the crossing and then past.

When the train has passed, the crossing will automatically normalise unless another train is
closely approaching and the signals are clear.

If a train is within the braking distance, it will be slowing to stop at the signal protecting the
crossing, When the driver sess the signal ahead clear, the train can accelersle and pass over
the crossing.

However, as the train speed is lower, it is possible that the train will take a similar or longer
time to clear the crossing.

The crossing will remain activated for the time it takes the train length to pass over the
crossing.

For example, if a train is 400m from the protecting signal, and it then clears, the following
tirnings may apply for 2 1500m long freight:

Rallon $
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srossing Uperation 80s
Signatter Clear Signal Bs
Train 1o travel 400 + 100 + 1800

= Z000m 1D average 40k 1808
Total " 3mins 565

This fime is the shorest perod the crossing will operate for in this scenario.

Sigratier manipulation time belwean operating the crossing promptly on train approach,
viewing the monitor and clearing the signal is a variable time, that would usually serve to
norease the crossing operation time.,

Similarly driver reaction time Is also not completely predictable and B is possible to further
extand croseing operation times from this case.

& TRAIN CLEARS CROBSING

Once a train has fully cleared the crossing, the track circuit will energise after 2 seconds. This
will cause the booms 10 rise. Once the booms are fully up, the lights will cease to flash. The
booms will take 6-10 seconds to become vertical.

1f four quadrant boom gates are provided, the leading gates will not rise until the gxit gate has
hpen proven o be riging.

Consequently, road traffic may resume approximately 12 seconds afier frain passage for hall
hooms, and approximately 17 seconds for full booms.

7 RISK MITIGATION

‘The extended operating times that will occur with this level crossing sonfiguration and ban
frequency give rise o additional risks of vehicle drivers and pedestrians atiempting t
circumwent the protection due to aggrevation caused by delay and potential hospital
emamgency baffic.

These risks will need lo be analysed and potentially addressed by one or more of the
following:

s Median and road side fencing

= Four quadrant boorms
« Lrade separation
&

Timstabling of services 1o cross on the level crossing

e crossingwould appearto bef(at least in

8 ANALYSIS

Appendix 4 provides an analysis of subwban tains operaling over the level crossing at
100kmdh, BOkmih and 80kmvh,

At 80kawh, the time the crossing is operating Is ¥0s

Rallop®
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This time does not include any delay by the signaller in operating the crossing, or time taken
for the booms 1o dee following train passage.

if 10 seconds is allowed for these fimes, a tolal crossing operating time of 185 seconds (2357
rasulls,

Appendix 3 shows the timings for a single freight train of 1800m length passing over the
crossing on the SSFL. Timings for undue signaller delay and crossing cancellation following a
frain are notincluded, This ime is 4 minuiss,

Appendix 2 provides maximum and minimum operating times for peak hour operation.

The maxdimum time ccours I irains on the up and down lines proceed over the level crossing
altermnately.

The roindraum tme ooours i up and down fraln oross sirmultaneously.
Train cecupation Hme is teken to be 2°35° as per Appendix 4.

For the 2008 tmetable snd including suburban frains only, the minimum and maximum fimes
are 30 and 50 minutes.

For the projected 2011 timetable, the maximum and minimum times are 37.5 and 78 minules.
Once the time reaches 80 minutes, the crossing is permanently closed.

Appendix 1 shows the minimum and maximum timings per time of day, based on the 2005
finatatde.

Appendix 1 and 2 analysis do not consider SSFL. freight traffic, however as operating time B
a freight train exceeds suburban train operating fime, level crossing operation times will always
incresse Hinchuded

8 CONCLUSION

The expacted closure times of Liverpool Hospital crossing, under the expecied configuration
and taffic levels, Is excessive. It is unlikely the level crossing will be able to be effectively
waad f gt all) during pesk hotirs,
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10.2 Appendix 2 ~ Liverpool Level Crossing Operating Time Per Hour Based On
Final Crossing Configuration

2008 Peak Mour Traln Movemenis

5

R e

Trains { Hr Trains { Hr

Up ! Down Up i Down
AN 1248 S0 minutes 20 0 minules
12
i g/ 27.5 minutes 18 47 Smimdes
11

a&* Hours Train Movements (Projected}

| am 15715 37.5 minutes 30 75 minutes, This i
arogsing ie
in peak howr

=

crossing id pe

1 15115 37.5 minutes 30 75 minutes.This in
it poak hour

All above based on Crossing Operating fime of 230" per train,  Freight on S8FL has not been
considered but could potentially increase the above times, however, it is likely thal these
movements could [ within thoss above,

Note1: This analysis assumes that up and down movements occur simultaneously. This
miinimises level crossing oparation.

Note2: In this analysis trains run alternately and has the maximurn operating time for the level
cromsing.
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Transport and Traffic Planning Associates

EXAMPLE TRANSPORT PLANS
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30 minutes of moderate physical activity [walking, cycling)

on most days of the week can maintain good health.




Buildings:

10. Queen Elizabeth 11 Building (Institute
of Rheumatology and Orthopaedics)
Orthopaedic Wards
Physiotherapy Clinics
Bone,Joint, Connective Tissue Clinics
Rehabilitation Clinics

11 Building 11
12 Building 12
13. KGV Administration Building
Level 4 Food Services
Level 5 Community Health Services
Level 6 Community Health Services, Dietetics
level 7 Human Resource Department
Community Aged Care Services
Discharge liaison
Nursing Support Services
(Quality Improvement/Occupational
Health & Safety/ Staff Health)
Level 8 Finance Department
Telephone Services
RPAH Museum of Nursing
Level 9 Division of Population Health
Health Promotion Unit
Public Health Unit
Community Health Services
Community Health Administration
Central Sydney Community Nursing
Multicultural Health
Aboriginal Health
Women's Health
Level 10
The George Institute for
International Health
Level 11 RPAH Executive Offices
CSAHS/SWSAHS Executive Offices
14. Page Building
RPAH Drug Health Services
Brown St Out-Patients Department

15. General Outpatients Building
16. Heart Research Institute

21 Building 21

26. Audio Visual Department

27. Radiation Oncology Depariment
All outpatient clinics for Radiation
Oncology

28. Engineering Services Depariment
31. Endocrine Research Facility

41. Lucas Street Child Centre

42. Queen Mary Building

44, Staff Car Park
51. Sydney University School of Nursing

63. Albert Pavilion
Emergency Department
Paediatric Emergency Department
Paediatric Unit
Nuclear Medicine Unit

64. Administration Building
RPAH Security and Parking Services

65. Victoria Pavilion
Pharmacy
Central Sydney Laboratory Services

68. Medical Centire

Specialist Outpatient Rooms

72. RMO’s Education Centre
Kerry Packer Education Centre
Susman Library
learning and Development Unit

75. “E” Block
Enquiries Counter
Radiology Depariment
Discharge Lounge
Volunteers Centre
Nursing Administration Office
Inpatient Ward Areas
Operating Theatres

88. Gloucester House
Sydney Cancer Centre
Ambulatory Care Cancer Services
89. Clinical Services Block
Jacaranda Hospital Cafeteria
Intensive Care Services
Ambulatory Care Clinics
RPAH Women and Babies Hospital
Delivery Ward/Birth Centre

92, Missenden Unit Psychiatry Services
93. Centenary Institute

94. Haematology Dept and Blood Bank
95. RPAH Chapel

96. Blackburn Pavilion- Sydney University
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Transpor! and Traffic Planning Asseciales

PROPOSED DEVELOPMENT OF RAILWAY CORRIDOR
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80km/h
80km/h
60km/h
75km/h

PROPOSED LINESPEEDS:
SSFL

DOWN MAIN

DOWN APPROACH

UP MAIN
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