
 

APPENDIX FOR CHAPTER B6 WATER SUPPLY SYSTEM 
LONG-TERM PLAN (UPTO 2038) 
 
AB6.1  Hydraulic Analysis for Transmission Main and Arterial Network 
 
1. Demand Distribution by Distribution Zones 
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Annex 1.1 to Appendix 6.2  Distribution of Administrative Area by Distribution Zones-1) 
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Annex 1.1 to Appendix 6.2  Distribution of Administrative Area by Distribution Zones-2) 
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Annex 1.1 to Appendix 6.2  Distribution of Administrative Area by Distribution Zones-3) 
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Annex 1.1 to Appendix 6.2  Distribution of Administrative Area by Distribution Zones-4) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2023 -1) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2023 -2) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2023 -3) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2023 -4) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2028 -1) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2028 -2) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2028 -3) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2028 -4) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2033 -1) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2033 -2) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2033 -3) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2033 -4) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2038 -1) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2038 -2) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2038 -3) 
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Annex 1.2 to Appendix 6.2  Demand Distribution by Distribution Zones, Year 2038 -4) 
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2. Sizing of Transmission Mains 
 
Demand Forecast by Supply Zones 

 
 
Production Capacity by Supply Zones 

 
Unit Cost applied for Comparison 
 

 
 
2.1 Transmission Main of Supply Zone I and II 
 
 1) Transmission Main –Jhang New Well Field to TR Ex. 
 
 Demand v.s Production of Supply Zone I 
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Flow Rate 
    
 
 
 
 

Transmission Main 
    
 
 
 Transmission Pumps 
    
 
 
 Dimenssion for Comparison 
    
 
 
 
 
 
 
 
 
 
 
 Cost Estimate 
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Present Value Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2) Transmission Main – Jhang Water Treatment Plant to TR 1 
Demand v.s Production of Supply Zone I 
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Transmission Main 
    
 
 

Transmission Pumps 
    
 
 
 Dimensions for Comparison 
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Cost Estimate 
    
 
 
 
 
 
 
 
 
 
 
 
Present Value Analysis 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2 Transmission Main of Supply Zone IV  

(Water Transmission Main – Gugera Well Field to TR 2) 
 

Demand v.s Production of Supply Zone IV 
    
 
 

    
 

Flow Rate 
    
 
 
 
 Transmission Main 
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Transmission Pumps 
    
 
 
 Dimensions for Comparison 
    
 
 
 
 
 
 
 
 
 
 Cost Estimate 
    
 
 
 
 
 
 
 
 
 
 
 
 
 Present Value Analysis 
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2.3 Transmission Main of Supply Zone V 
(Raw Water Transmission Main – Gugera Branch Canal to Gugera WTP) 

 
 Demand v.s Production of Supply Zone V 

    
 
 
 
 
    
 
 Flow Rate 
    
 
 
 
 Transmission Main 
    
 
 
 
 Transmission Pumps 
    
 
 
 Dimensions for Comparison 
    
 
 
 
 
 
 
 
 
 
 Cost Estimate 
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 Present Value Analysis 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.4 Transmission Main of Supply Zone IV and V 

(Transmission from TR V to TR IV) 
 
 Flow Rate 
    
 
 
 Transmission Main 
    
 
 
 
 
 Transmission Pumps 
    
 
 

Dimensions for Comparison 
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 Cost Estimate 

    
 
 Present Value Analysis 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.5 Results of Analysis 

(Sizing amd Timing of Construction of Transmission Facilities) 
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3. Network Analysis of Arterial Main 
The network analysis was carried out based on the demands distributed and locations of Distribution 
Centers determined for distribution main system (Arterials Main System), where two supply zones of 
WSZ VI and VII were neglected for analysis since the production of WSZ VI is transmitted to respective 
DCs and the capacity of the existing arterials mains is apparently enough to distribute the production (15 
mgd) of WSZ VII to respective DCs.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

General Layout of Arterial Main Network Water Supply Zones and Areteial Network 
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3.1  Network Analysis of Arterial Main for Supply Zone I 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1.1 Arterial Network of Supply Zone I 
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Node Data (WSZ – I) 
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Node Data (WSZ – I) 
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Pipeline Data (WSZ – I) 
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Pipeline Data (WSZ – I) 
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3.2  Network Analysis of Arterial Main for Supply Zone II 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1.2 Network Skelton of Supply Zone II 
  

AB6 - 36



 

Node Data (WSZ – II) 
 

 
 
 
  

AB6 - 37



 

Pipeline Data (WSZ – II) 
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3.3  Network Analysis of Arterial Main for Supply Zone III and V 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1.3 Network Skelton of Supply Zone III and V 
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Node Data (WSZ – III) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Pipeline Data (WSZ – III) 
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Node Data (WSZ – V) 

 
 

Pipeline Data (WSZ – V) 
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3.4  Network Analysis of Arterial Main for Supply Zone IV 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1.3 Network Skelton of Supply Zone III & 5 
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Node Data (WSZ – IV) 
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Pipeline Data (WSZ – IV) 
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3.5  Summary of New Arterial Main (Diameter and Length) 
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ANNEX 1 to Appendix 6.3  Breakdown of Arterial Mains 

 
 
 
  

Faisalabad Arterial Main Pipe Network Analysis 2038 (1/2)
;ID              Node1           Node2           Length Diameter Year Note ;ID              Node1           Node2           Length Diameter Year Note
Arterial Main - WSZ1 Arterial Main - WSZ1
P101 TREX J101 140.35 1600 Ex.ArterialMain P140 J142 J141 325.68 900 Ex.ArterialMain
P102 J101 J102 1278.44 1600 Ex.ArterialMain P141 J141 J140 353.77 900 Ex.ArterialMain
P103 J102 J103 1123.71 1000 2023 New P142 J140 J130 376.45 1000 Ex.ArterialMain
P104 J103 J104 948.83 800 2023 New P143 J130 J138 344.85 900 Ex.ArterialMain
P105 J105 J104 1802.36 600 2033 New P144 J138 J137 1821.79 800 Ex.ArterialMain
P106 J105 J106 245.96 600 2028 New P145 J137 J136 399.21 800 Ex.ArterialMain
P107 J106 J107 379.42 600 2028 New P146 J136 J135 650.00 800 Ex.ArterialMain
P108 J108 J107 707.09 1000 Ex.ArterialMain P147 J135 J134 1433.93 1000 Ex.ArterialMain
P109 J109 J108 343.30 1200 Ex.ArterialMain P148 J134 J133 327.23 900 Ex.ArterialMain
P110 J110 J109 1043.95 1400 Ex.ArterialMain P149 J132 J133 1827.31 1200 Ex.ArterialMain
P111 J111 J110 1156.02 1400 Ex.ArterialMain P150 J132 J131 363.67 1200 Ex.ArterialMain
P112 J102 J111 1192.99 1600 Ex.ArterialMain P151 J145 J128 230.05 900 Ex.ArterialMain
P113 J103 J113 2314.82 600 2028 New P152 J145 J146 465.46 800 Ex.ArterialMain
P114 J113 J114 990.81 600 2028 New P153 J146 J147 958.67 800 Ex.ArterialMain
P115 J114 J115 892.88 600 2028 New P154 J145 J148 408.94 600 Ex.ArterialMain
P116 J115 J116 1379.95 600 2028 New P155 J148 J149 2923.45 800 Ex.ArterialMain
P117 J116 J104 2348.49 600 2023 New P156 J150 J149 605.26 800 Ex.ArterialMain
P118 J117 J116 658.48 600 2023 New P157 J144 J148 1355.98 800 Ex.ArterialMain
P119 J117 J118 658.10 600 2023 New P158 J148 J151 1388.98 600 Ex.ArterialMain
P120 J119 J117 653.00 600 2023 New P159 J152 J151 404.48 600 Ex.ArterialMain
P121 J119 J120 1291.74 600 2023 New P160 J152 J153 397.55 600 Ex.ArterialMain
P122 J120 J121 260.07 800 2023 New P161 J160 J153 255.43 800 Ex.ArterialMain
P123 J122 J120 1925.06 600 2023 New P162 J161 J160 698.58 800 Ex.ArterialMain
P124 J123 J122 752.76 800 2023 New P163 J138 J161 359.62 800 Ex.ArterialMain
P125 J107 J123 694.43 1000 Ex.ArterialMain P164 J103 J112 865.66 600 2028 New
P126 J122 J124 604.30 600 2023 New P165 J112 FDA 2231.74 600 2028 New
P127 J124 J125 405.24 600 2023 New P166 J154 J153 550.07 600 Ex.ArterialMain
P128 J125 J126 1374.80 600 2023 New P167 J155 J154 337.55 600 Ex.ArterialMain
P129 J127 J126 495.89 600 2023 New P168 J155 J156 20.14 600 Ex.ArterialMain
P130 J127 J128 671.57 600 2023 New P169 J157 J156 835.58 700 Ex.ArterialMain
P131 J128 J129 1503.60 900 Ex.ArterialMain P170 J158 J157 276.78 800 Ex.ArterialMain
P132 J130 J129 275.50 1200 Ex.ArterialMain P171 J159 J158 299.71 800 Ex.ArterialMain
P133 J108 J130 914.17 1200 Ex.ArterialMain P172 J143 UC185 169.06 600 2023 New
P134 TRNW J199 125.66 1000 Ex.ArterialMain Arterial Main - WSZ2
P135 J199 J130 6760.28 1000 Ex.ArterialMain P201 TR1 J201 124.32 1200 2023 New
P136 J131 J111 795.03 1200 Ex.ArterialMain P202 J201 J202 2625.89 1200 2023 New
P137 J129 J144 671.00 900 Ex.ArterialMain P203 J203 J202 1298.74 1200 2023 New
P138 J143 J144 294.43 900 Ex.ArterialMain P204 J204 J203 503.92 1200 2023 New
P139 J143 J142 607.81 900 Ex.ArterialMain P205 J205 J204 595.68 1000 2023 New
Arterial Main - WSZ2 Arterial Main - WSZ3
P206 J135 J205 473.10 600 2023 New P308 J307 J301 1074.62 500 2028 New
P207 J205 J206 117.12 1000 2023 New P309 J302 J308 4300.55 500 2033 New
P208 J207 J206 1203.20 1000 2023 New P310 J304 J308 1213.43 500 2023 New
P209 J207 J208 104.80 600 2023 New Arterial Main - WSZ4
P210 J208 J209 332.42 600 2023 New P401 TR3 J401 132.15 1400 2023 New
P211 J209 J210 1007.17 600 2023 New P402 J402 J401 2241.15 1000 2023 New
P212 J210 J211 1343.99 600 2023 New P403 J403 J402 2709.53 800 2023 New
P213 J212 J211 316.76 600 2023 New P404 J135 J205 1666.01 800 2023 New
P214 J213 J212 667.36 600 2023 New P405 J405 J404 494.56 600 2023 New
P215 J214 J213 961.46 1000 2033 New P406 J406 J405 1179.14 1000 2023 New
P216 J214 J215 1383.38 1000 2033 New P407 J407 J406 676.86 1000 2023 New
P217 J216 J215 3049.86 1000 2033 New P408 J408 J407 543.93 1000 2023 New
P218 J216 J201 2001.64 1000 2033 New P409 J409 J408 685.93 1200 2023 New
P219 J202 J217 371.45 600 2033 New P410 J410 J409 1059.22 800 2023 New
P220 J217 J218 2971.85 600 2033 New P411 J411 J409 579.33 1200 2023 New
P221 J218 J219 2537.79 600 2033 New P412 J412 J411 536.20 1200 2023 New
P222 J220 J219 315.18 600 2028 New P413 J412 J413 698.00 800 2023 New
P223 J221 J220 2119.62 500 2028 New P414 J414 J412 1147.47 1200 2023 New
P224 J222 J221 259.16 600 2028 New P415 J401 J414 621.74 1200 2023 New
P225 J222 J204 787.19 800 2028 New P416 J404 J415 670.93 600 2023 New
P226 J207 J223 2889.01 1000 2023 New P417 J415 J416 1015.77 600 2023 New
P227 J224 J223 380.83 600 2028 New P418 J416 J417 384.77 600 2023 New
P228 J223 J225 1004.23 600 2023 New P419 J417 J418 254.52 600 2023 New
P229 J226 J225 315.73 600 2023 New P420 J418 J419 628.92 600 2023 New
P230 J227 J226 1776.43 600 2023 New P421 J420 J419 191.77 800 2023 New
P231 J228 J227 427.78 600 2023 New P422 J405 J420 1154.37 800 2023 New
P232 J229 J228 297.96 600 2023 New P423 J421 J416 1568.98 600 2028 New
P233 J230 J228 246.90 600 2023 New P424 J422 J421 822.54 600 2028 New
P234 J231 J230 1472.96 600 2023 New P425 J422 J423 153.82 600 2028 New
P235 J232 J231 1621.02 600 2023 New P426 J423 J424 686.56 600 2028 New
P236 J213 J232 531.94 800 2023 New P426 J425 J424 164.46 800 2023 New
Arterial Main - WSZ3 P427 J417 J424 1255.08 600 2023 New
P301 TR2 J301 172.06 800 2023 New P428 J424 J426 851.00 600 2023 New
P302 J301 J302 2090.66 800 2023 New P429 J427 J426 1301.80 600 2023 New
P303 J302 J303 951.10 800 2023 New P430 J428 J426 257.72 600 2023 New
P304 J303 J304 787.90 800 2023 New P431 J419 J428 685.30 600 2023 New
P305 J305 J304 2098.60 500 2028 New
P306 J305 J306 1474.64 500 2028 New
P307 J306 J307 165.00 500 2028 New
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Faisalabad Arterial Main Pipe Network Analysis 2038 (2/2)
;ID              Node1           Node2           Length Diameter Year Note ;ID              Node1           Node2           Length Diameter Year Note
Arterial Main - WSZ5 Rising Main - WSZ2
P501 TR4 J501 2697.53 1000 2023 New PR02 J229 GR02 75.19 500 2023 RaisingMain
P502 J502 J501 2912.00 800 2023 New PR08 J203 GR08 474.06 500 2023 RaisingMain
P503 J503 J502 993.18 600 2023 New PR12 J226 GR12 701.11 500 2023 RaisingMain
P504 J135 J205 1325.42 600 2023 New PR36 J206 GR36 239.95 600 2028 RaisingMain
P505 J504 J505 1004.71 600 2023 New PR43 J230 GR43 135.87 500 2033 RaisingMain
P506 J505 J506 1149.90 600 2023 New PR44 J232 GR44 89.14 500 2038 RaisingMain
P507 J507 J505 1692.29 600 2023 New PR45 J223 GR45 622.45 600 2028 RaisingMain
P508 J508 J507 310.81 600 2023 New PR46 J217 GR46 100.86 500 2038 RaisingMain
P509 J509 J508 725.18 600 2023 New PR47 J219 GR47 34.23 500 2028 RaisingMain
P510 J508 J510 2648.38 600 2038 New PR52 J224 GR52 384.16 500 2028 RaisingMain
P511 J501 J510 2220.52 600 2038 New PR53 J209 GR53 359.41 600 2023 RaisingMain
P512 J502 J511 2097.24 600 2023 New PR54 J221 GR54 203.52 600 2033 RaisingMain
P513 J511 J512 357.89 600 2023 New PR56 J222 GR56 708.58 600 2028 RaisingMain
P514 J512 J513 721.01 600 2023 New Rising Main - WSZ3
P515 J514 J513 2726.85 600 2023 New PR37 J306 GR37 827.52 500 2028 RaisingMain
P516 J514 J515 1389.26 600 2023 New PR39 J308 GR39 681.60 500 2023 RaisingMain
P517 J505 J515 735.28 600 2023 New PR42 J303 GR42 299.63 500 2028 RaisingMain

Rising Main - WSZ4
Rising Main - WSZ1 PR13 J420 GR13 419.69 500 2023 RaisingMain
PR01 J134 GR01 950.56 600 2033 RaisingMain PR14 J403 GR14 115.42 500 2033 RaisingMain
PR03 GR03 J127 787.14 500 2028 RaisingMain PR15 J419 GR15 547.31 500 2023 RaisingMain
PR04 GR04 J114 139.36 500 2028 RaisingMain PR16 J410 GR16 503.37 500 2023 RaisingMain
PR05 J123 GR05 90.97 500 2023 RaisingMain PR17 J410 GR17 948.50 500 2028 RaisingMain
PR06 J116 GR06 822.14 500 2038 RaisingMain PR28 J402 GR28 371.33 500 2038 RaisingMain
PR07 J118 GR07 546.70 500 2023 RaisingMain PR29 J411 GR29 100.72 500 2023 RaisingMain
PR09 J152 GR09 155.36 600 2023 RaisingMain PR32 GR32 J428 91.21 500 2023 RaisingMain
PR10 J141 GR10 732.25 600 2028 RaisingMain PR33 GR33 J415 350.44 500 2033 RaisingMain
PR11 J142 GR11 506.13 500 2023 RaisingMain PR35 J408 GR35 132.72 500 2023 RaisingMain
PR23 J157 GR23 1392.53 500 2023 RaisingMain PR41 J423 GR41 177.57 600 2028 RaisingMain
PR26 J112 GR26 120.68 500 2028 RaisingMain PR48 J425 GR48 103.21 500 2023 RaisingMain
PR27 J126 GR27 739.74 500 2023 RaisingMain Rising Main - WSZ5
PR38 J124 GR38 47.83 500 2023 RaisingMain PR30 J512 GR30 99.08 500 2038 RaisingMain
PR49 J119 GR49 789.49 500 2023 RaisingMain PR31 J513 GR31 1259.61 500 2038 RaisingMain
PR50 J101 GR50 266.77 500 2028 RaisingMain PR34 J510 GR34 384.90 500 2038 RaisingMain
PR51 J105 GR51 1792.93 500 2028 RaisingMain PR40 J515 GR40 100.68 500 2033 RaisingMain
PR55 J133 GR55 1093.80 600 2033 RaisingMain
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