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Appendix A Specification of Topcon GPT-3007 N/LN Reflector-less TS   
 

Pulse Total Station GPT3000 N/LN series: Specification, Topcon Corporation, 
Available: http://www.topcon.co.jp 

 GPT-
3002LN/N 

GPT-
3003LN/N 

GPT-
3005LN/N 

GPT- 
3007LN/N 

Telescope 
Length 150mm 
Objective Lens Diameter 45mm (EDM 50mm) 
Magnification 30x 
Image Erect 
Field of View 1°30' 
Resolving Power 2.8" 
Min.Focus Distance 1.3m (4.9ft) 
Distance Measurement 
Prism Mode 

Measuring Range (1 prism) 3,000m 
Condition 1: Slight haze with visibility about 20km (12.5miles) moderate sunlight with light heat shimmer. 

Measurement accuracy 
Fine : +/-(3mm+2ppm)m.s.e. 

Coarse: +/-(7mm+2ppm)m.s.e. 
Non Prism Mode (Diffusing Surface) 
Measuring Range 1.5m to 250m 

Measuring Accuracy 
Fine Mode :+/-(5mm)m.s.e. (25m or more) 

'+/-(10mm)m.s.e. (1.5-25m) 
Coarse : +/-(10mm)m.s.e. 

Measuring Time 

Fine 1mm mode : Approx 1.2sec (Initial 3sec) 
Fine 0.2mm mode: Approx 3.0sec (Initial 4sec) 

Coarse mode 1mm/10mm : Approx 0.5sec (initial 
2.5sec) 

Non Prism Long Mode (Diffusing Surface) 
Measuring Range 5m to 1,200m 

Measuring Accuracy 
(<500m, Kodak Gray Cardwhite surface (90%)) 

Fine 1mm mode : +/-(10mm+10ppm)m.s.e. 
Coarse 5/10mm : +/-(20mm+10ppm)m.s.e. 
Tracking (10mm)mode : +/-(100mm)m.s.e. 

Measuring Time 

Fine 1mm mode : Approx 1.5 to 6sec (Initial 6-8sec) 
Coarse mode (5/10mm): Approx 1 to 3 sec (Initial 6 to 

8sec) 
Tracking (10mm)mode : Approx 0.4sec (Initial 4 to 7 

sec) 
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Least Count in Measurement 

Prism Mode / Non Prism Mode 
Fine Mode 1mm / 0.2mm 

Coarse Mode : 10mm/1mm 

Non Prism Long Mode 
Fine Mode : 1mm 

Coarse Mode : 5mm/10mm 
Tracking Mode : 10mm 

Others 
Measurement Display 12digits : max display 99999999.9999 
Atmospheric Correction Range -999.9ppm to +999.9ppm, in 0.1ppm increments 
Prism Constant Correction Range -99.9mm to +99.9mm, in 0.1mm increments 
Angle Measurement 
Method Absolute Reading 

Detecting System 
H: 2sides H:2sides H: 1side 
V: 2sides V:1side V: 1side 

Minimum Reading 1"/5" (0.2/1mgon) 5"/10"(1/2mgon) 
Accuracy 2" (0.6mgon) 3" (1mgon) 5" (1.5mgon) 7" (2mgon) 
Measuring Time Less than 0.3sec 
Diameter of Circle 71mm 
Display 

Display Unit 
Graphics LCD 160x64 dots with backlight 

2sides 1side 
Keyboard Alpha-Numeric Key 
Tilt Correction (Automatic Index) 
Tilt Sensor Dual Axis Single Axis 
Method Liquid type 
Compensating Range +/-3' 
Correction Unit 1" (0.1mgon) 
Others Others 
Data Recording (Memory) Approx 24,000 points 
Instruments Heights 176mm (6.93in) 

Laser Class 
Class 1 (for distance measurement) 

Class 2 (Laser Pointer : On/Off Switchable) 
Level Sensitivity 
Circular Level 10"/2mm 
Plate Level 20"/2mm 40"/2mm 
Size / Weight 
Dimention 336(H)x184(W)x172(L)mm 

Weight 
Instrument (with battery) : 5.3kgs 

Plastic Carrying Case : 3.4kgs (Slightly different 
depending on market) 

Durability 

Water & Dustproof IP66 (incl BT-52QA battery) (Based on the standard 
IEC60529) 
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Ambient Temperature Range -20?C to +50?C 
Battery BT-52Q 
Output Voltage DC7.2V 
Capacity 2.7Ah (Ni-MH) 
Maximum Operating time (when fully 
recharged) at +20?C 

Maximum Operating time (when fully recharged) at 
+20?C 

Distance+Angle Measurement 
GPT-3000LNseries : 3.5hours 
GPT-3000N series : 4.2hours 

Angle Measurement Only 45hours 
Weight 0.3kg 
Battery Charger BC-27 
Input Voltage AC100-220V 
Frequency 50/60Hz 
Recharging time (at +20?C) 1.8hours (for BT-52QA battery) 
Discharging Time (at +20?C) 8hours (for BT-52QA battery fully charged) 
Operating Temperature +10°C to +40°C 
Weight 0.5kg 
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Appendix B F Distributions Critical Values       
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Appendix C T Distributions Critical Values        
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Appendix D Mean of Observation Data of Control Points 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Station Remarks: 12/02/03 
Provided By MTD  

At To Bearing Distance(m)  
44 43 333˚44’30” 230.351 Old value 
44 45 178˚33’05” 115.510 Old value 

First Epoch 
Station Remarks: Surveyed on 07/02/08 
At To Bearing Distance(m)  
44 43 333˚44’30” 230.348 New value 
44 45 178˚33’25” 115.512 New value 

Second Epoch 
Station Remarks: Surveyed on 07/07/08 
At To Bearing Distance(m)  
44 43 333˚44’30” 230.340 New value 
44 45 178˚33’40” 115.525 New value 

Third Epoch 
Station Remarks: Surveyed on 07/12/08 
At To Bearing Distance(m)  
44 43 333˚44’30” 230.335 New value 
44 45 178˚33’55” 115.539 New value 
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Appendix E Coordinates Difference between Epochs with Standard Prism TS 
 

    Coordinates Difference between Epoch 1 and Epoch 2 

Target 
Points 

Epoch1-Epoch2 
North  East Height 

P1 0.001 0.006 0.004  
P2 0.001 0.006 0.002  
P3 0.003 0.009 0.003  
P4 0.001 0.003 0.003  
P5 0.004 0.005 0.004  
P6 0.002 0.007 0.000  
P7 0.002 0.003 0.002  
P8 0.005 0.008 0.005  
P9 0.002 0.002 0.013  
P10 0.005 0.004 0.006  
P11 0.001 0.002 0.038  
P12 0.069 0.005 0.089  
P13 0.005 0.004 0.000  
P14 0.004 0.010 0.008  
P15 0.063 0.007 0.076  
P16 0.064 0.079 0.156  
P17 0.008 0.001 0.019  
P18 0.029 0.049 0.033  
P19 0.022 0.022 0.025  
P20 0.002 0.029 0.004  
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               Coordinates Difference between Epoch 2 and Epoch 3 

Target 
Points 

Epoch2-Epoch3 
North  East Height 

P1 0.001 0.003 0.001  
P2 0.002 0.004 0.000  
P3 0.004 0.009 0.005  
P4 0.003 0.012 0.000  
P5 0.003 0.012 0.008  
P6 0.001 0.005 0.003  
P7 0.005 0.005 0.001  
P8 0.011 0.002 0.001  
P9 0.011 0.009 0.006  
P10 0.006 0.025 0.013  
P11 0.002 0.015 0.030  
P12 0.005 0.037 0.030  
P13 0.015 0.005 0.001  
P14 0.002 0.007 0.005  
P15 0.007 0.027 0.016  
P16 0.065 0.012 0.086  
P17 0.002 0.018 0.012  
P18 0.044 0.024 0.079  
P19 0.012 0.013 0.010  
P20 0.001 0.011 0.006  
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    Coordinates Difference between Epoch 1 and Epoch 3   

Target 
Points 

Epoch1-Epoch3 
North  East Height 

P1 0.002 0.009 0.003  
P2 0.003 0.010 0.002  
P3 0.001 0.000 0.002  
P4 0.004 0.009 0.003  
P5 0.007 0.017 0.012  
P6 0.003 0.012 0.003  
P7 0.007 0.002 0.001  
P8 0.016 0.010 0.004  
P9 0.013 0.011 0.019  
P10 0.011 0.029 0.019  
P11 0.003 0.017 0.008  
P12 0.064 0.042 0.119  
P13 0.020 0.001 0.001  
P14 0.006 0.017 0.003  
P15 0.070 0.034 0.092  
P16 0.129 0.091 0.070  
P17 0.010 0.017 0.031  
P18 0.015 0.025 0.046  
P19 0.034 0.035 0.035  
P20 0.001 0.040 0.002  
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Appendix F Coordinates Difference between Epochs with Reflector-less TS 
 

Coordinates Difference between Epoch 1 and Epoch 2 

Target 
Points 

Epoch1-Epoch2 
North East Height Direction 

P1 0.000 0.001 0.002 96.338732 
P2 0.001 0.000 0.000 204.14887 
P3 0.000 0.007 0.004 85.748895 
P4 0.001 0.000 0.001 10.932758 
P5 0.002 0.000 0.002 358.49913 
P6 0.000 0.000 0.001 60.131349 
P7 0.002 0.002 0.004 38.478826 
P8 0.000 0.001 0.001 72.004172 
P9 0.001 0.001 0.003 213.92189 
P10 0.000 0.002 0.002 264.30546 
P11 0.001 0.000 0.001 194.43406 
P12 0.065 0.009 0.088 187.61468 
P13 0.002 0.001 0.000 338.88442 
P14 0.001 0.000 0.001 1.2419038 
P15 0.065 0.001 0.084 179.53627 
P16 0.089 0.070 0.151 218.20418 
P17 0.006 0.003 0.018 331.13117 
P18 0.001 0.002 0.002 293.51042 
P19 0.017 0.019 0.026 229.11724 
P20 0.004 0.022 0.005 258.93025 
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Coordinates Difference between Epoch 2 and Epoch 3   
Target 
Points 

Epoch2-Epoch3 
North East Height Direction 

P1 0.001 0.002 0.001 283.902329 
P2 0.000 0.000 0.001 97.211327 
P3 0.000 0.005 0.003 270.162472 
P4 0.001 0.001 0.003 221.660746 
P5 0.001 0.003 0.006 99.6659646 
P6 0.001 0.001 0.003 333.672445 
P7 0.000 0.000 0.004 90.000000 
P8 0.000 0.000 0.003 270.000000 
P9 0.000 0.000 0.006 270.000000 
P10 0.001 0.005 0.009 97.7663889 
P11 0.000 0.005 0.005 90.9207257 
P12 0.010 0.018 0.022 240.781441 
P13 0.004 0.001 0.000 10.2227962 
P14 0.000 0.000 0.002 90.4567262 
P15 0.021 0.044 0.016 295.164948 
P16 0.070 0.014 0.111 348.904079 
P17 0.008 0.021 0.019 247.943312 
P18 0.045 0.009 0.071 191.401904 
P19 0.015 0.009 0.020 147.215611 
P20 0.007 0.019 0.006 249.231676 
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Coordinates Difference between Epoch 1 and Epoch 3   
Target 
Points 

Epoch1-Epoch3 
North East Height Direction 

P1 0.000 0.001 0.001 298.171905 
P2 0.001 0.000 0.002 163.044492 
P3 0.001 0.001 0.001 67.6265892 
P4 0.000 0.001 0.002 247.190999 
P5 0.001 0.003 0.004 71.7304926 
P6 0.002 0.000 0.003 352.593455 
P7 0.002 0.002 0.000 38.4788456 
P8 0.000 0.001 0.004 72.0041621 
P9 0.001 0.001 0.009 213.921933 
P10 0.001 0.003 0.011 104.596819 
P11 0.001 0.005 0.006 96.8736483 
P12 0.076 0.027 0.109 199.656147 
P13 0.006 0.000 0.000 0.70248837 
P14 0.001 0.000 0.001 16.3344675 
P15 0.044 0.044 0.068 224.466682 
P16 0.019 0.084 0.040 257.082365 
P17 0.002 0.024 0.001 264.379513 
P18 0.044 0.011 0.068 194.309536 
P19 0.031 0.010 0.045 197.223237 
P20 0.012 0.041 0.011 254.343494 
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Appendix G Standard Deviation of Latitude and Departure 
 

Standard Deviation of Latitude and Departure for Epoch 1 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

Target  
No. Azimuth H/Dist Lat σLat Dip σDip 

P1 280.4072 153.185 27.672 0.089615 -150.665 0.075996 
P2 256.1699 156.402 -37.387 0.088281 -151.868 0.076039 
P3 239.6813 186.517 -94.156 0.085106 -161.007 0.076906 
P4 224.9860 257.218 -181.925 0.081346 -181.836 0.079702 
P5 224.8193 212.210 -150.527 0.082889 -149.581 0.077793 
P6 227.3265 172.131 -116.674 0.085355 -126.555 0.076423 
P7 229.8575 127.136 -81.963 0.090195 -97.188 0.075314 
P8 201.9608 148.770 -137.975 0.085710 -55.636 0.075716 
P9 213.9216 186.959 -155.139 0.083503 -104.334 0.076862 

P10 217.6658 218.244 -172.759 0.082195 -133.359 0.078013 
P11 201.0694 233.244 -217.650 0.080580 -83.851 0.078589 
P12 189.2228 321.304 -317.150 0.078259 -51.497 0.082935 
P13 184.1783 128.786 -128.444 0.087011 -9.383 0.075228 
P14 181.2421 116.805 -116.778 0.088795 -2.532 0.075012 
P15 188.5786 468.731 -463.487 0.077862 -69.919 0.092628 
P16 182.3307 490.924 -490.518 0.077709 -19.964 0.094291 
P17 183.1232 465.733 -465.041 0.077688 -25.375 0.092402 
P18 185.0433 421.156 -419.526 0.077722 -37.024 0.089218 
P19 176.9200 340.361 -339.870 0.077538 18.288 0.084017 
P20 176.6417 465.636 -464.836 0.077507 27.277 0.092390 
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Standard Deviation of Latitude and Departure for Epoch 2 

Target 
 No. Azimuth H/Dist Lat σLat Dep σDep 

P1 280.407 153.186 27.672 0.089615 -150.666 0.075996 
P2 256.17 156.402 -37.386 0.089618 -151.868 0.076092 
P3 239.682 186.523 -94.156 0.089646 -161.014 0.077080 
P4 224.986 257.219 -181.926 0.089733 -181.836 0.080005 
P5 224.819 212.211 -150.529 0.089674 -149.581 0.078047 
P6 227.327 172.131 -116.674 0.089632 -126.556 0.076588 
P7 229.857 127.139 -81.966 0.090195 -97.190 0.075314 
P8 201.961 148.77 -137.975 0.085709 -55.637 0.075716 
P9 213.922 186.958 -155.138 0.083503 -104.333 0.076862 

P10 217.665 218.243 -172.759 0.082195 -133.357 0.078013 
P11 201.069 233.243 -217.650 0.080580 -83.851 0.078589 
P12 189.223 321.238 -317.085 0.078260 -51.488 0.082931 
P13 184.178 128.788 -128.446 0.087011 -9.383 0.075228 
P14 181.242 116.806 -116.779 0.088795 -2.532 0.075012 
P15 188.58 468.667 -463.422 0.077862 -69.919 0.092624 
P16 182.323 490.833 -490.429 0.077708 -19.895 0.094284 
P17 183.123 465.738 -465.047 0.077688 -25.371 0.092402 
P18 185.043 421.157 -419.527 0.077722 -37.021 0.089218 
P19 176.917 340.346 -339.853 0.077538 18.307 0.084016 
P20 176.639 465.633 -464.832 0.077507 27.299 0.092389 
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Standard Deviation of Latitude and Departure for Epoch 3 

Target  
No. Azimuth H/Dist Lat σLat Dep σDep 

P1 280.407 153.184 27.671 0.089615 -150.664 0.075996 
P2 256.17 156.402 -37.386 0.088281 -151.868 0.076039 
P3 239.681 186.518 -94.156 0.085106 -161.008 0.076906 
P4 224.986 257.217 -181.924 0.081346 -181.835 0.079702 
P5 224.82 212.213 -150.528 0.082889 -149.584 0.077794 
P6 227.326 172.132 -116.675 0.085355 -126.555 0.076423 
P7 229.857 127.139 -81.966 0.090195 -97.190 0.075314 
P8 201.961 148.77 -137.975 0.085709 -55.637 0.075716 
P9 213.922 186.958 -155.138 0.083503 -104.333 0.076862 

P10 217.667 218.245 -172.759 0.082195 -133.362 0.078013 
P11 201.071 233.245 -217.650 0.080580 -83.856 0.078589 
P12 189.22 321.225 -317.075 0.078259 -51.470 0.082930 
P13 184.178 128.792 -128.450 0.087010 -9.383 0.075228 
P14 181.242 116.806 -116.779 0.088795 -2.532 0.075012 
P15 188.574 468.681 -463.442 0.077861 -69.875 0.092625 
P16 182.321 490.902 -490.499 0.077709 -19.881 0.094289 
P17 183.12 465.729 -465.038 0.077688 -25.350 0.092402 
P18 185.042 421.111 -419.481 0.077722 -37.012 0.089215 
P19 176.918 340.331 -339.838 0.077538 18.297 0.084015 
P20 176.637 465.626 -464.824 0.077507 27.318 0.092389 
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Appendix H Letter from JKR           
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Appendix I Raw Data of Calibration Using Reflector-less Total Station    
 
Fnote OCC.ST# 1 OCC.ID PILLAR 
Fnote Height of instr. = 1.325 
AT/BS 1 90°00'00" 2 1.325 Prism PILLAR 

Fnote 
at/bs vert 37266095858870079000000000000000.0000 sdist 
5.003 ht 1.325 

HZ/DH 1 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 2 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 3 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 4 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 5 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 6 90°00'05" 5.003 -0.003 1.325 PRISM 
HZ/DH 7 90°00'10" 10.001 -0.064 1.325 PRISM 
HZ/DH 8 90°00'10" 10.001 -0.064 1.325 PRISM 
HZ/DH 9 90°00'10" 10.002 -0.064 1.325 PRISM 
HZ/DH 10 90°00'10" 10.002 -0.064 1.325 PRISM 
HZ/DH 11 90°00'10" 10.001 -0.064 1.325 PRISM 
HZ/DH 12 90°00'15" 48.999 -0.429 1.325 PRISM 
HZ/DH 13 90°00'15" 48.999 -0.429 1.325 PRISM 
HZ/DH 14 90°00'15" 49.001 -0.429 1.325 PRISM 
HZ/DH 15 90°00'15" 49.000 -0.429 1.325 PRISM 
HZ/DH 16 90°00'15" 48.999 -0.429 1.325 PRISM 
HZ/DH 17 90°00'25" 125.000 -1.109 1.325 PRISM 
HZ/DH 18 90°00'25" 124.999 -1.109 1.325 PRISM 
HZ/DH 19 90°00'25" 124.998 -1.109 1.325 PRISM 
HZ/DH 20 90°00'25" 125.000 -1.109 1.325 PRISM 
HZ/DH 21 90°00'25" 125.000 -1.109 1.325 PRISM 
HZ/DH 22 90°00'35" 200.999 -1.509 1.325 PRISM 
HZ/DH 23 90°00'35" 200.998 -1.509 1.325 PRISM 
HZ/DH 24 90°00'35" 200.999 -1.509 1.325 PRISM 
HZ/DH 25 90°00'25" 300.005 -1.712 1.325 PRISM 
HZ/DH 26 90°00'25" 300.004 -1.712 1.325 PRISM 
HZ/DH 27 90°00'25" 300.005 -1.713 1.325 PRISM 
HZ/DH 28 90°00'05" 4.998 -0.037 1.325 PRISM 
HZ/DH 29 90°00'05" 4.996 -0.037 1.325 PRISM 
HZ/DH 30 90°00'05" 4.996 -0.037 1.325 PRISM 
HZ/DH 31 90°00'15" 43.996 -0.381 1.325 PRISM 
HZ/DH 32 90°00'15" 43.996 -0.381 1.325 PRISM 
HZ/DH 33 90°00'15" 43.996 -0.381 1.325 PRISM 
HZ/DH 34 90°00'35" 119.993 -1.068 1.325 PRISM 
HZ/DH 35 90°00'35" 119.993 -1.373 1.325 PRISM 
HZ/DH 36 90°00'35" 119.994 -1.310 1.325 PRISM 
HZ/DH 37 90°00'35" 195.997 -1.565 1.325 PRISM 
HZ/DH 38 90°00'35" 195.998 -1.565 1.325 PRISM 
HZ/DH 39 90°00'35" 195.997 -1.565 1.325 PRISM 
HZ/DH 40 90°00'40" 295.004 -1.780 1.325 PRISM 
HZ/DH 41 90°00'40" 295.003 -1.780 1.325 PRISM 
HZ/DH 42 90°00'40" 295.003 -1.780 1.325 PRISM 
HZ/DH 43 90°00'35" 38.998 -0.427 1.325 PRISM 
HZ/DH 44 90°00'35" 38.998 -0.427 1.325 PRISM 
HZ/DH 45 90°00'35" 38.998 -0.427 1.325 PRISM 
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HZ/DH 46 90°00'15" 114.997 -1.109 1.325 PRISM 
HZ/DH 47 90°00'15" 114.997 -1.109 1.325 PRISM 
HZ/DH 48 90°00'15" 114.997 -1.109 1.325 PRISM 
HZ/DH 49 90°00'35" 190.999 -1.562 1.325 PRISM 
HZ/DH 50 90°00'35" 190.999 -1.562 1.325 PRISM 
HZ/DH 51 90°00'35" 191.000 -1.562 1.325 PRISM 
HZ/DH 52 90°00'35" 290.006 -1.629 1.325 PRISM 
HZ/DH 53 90°00'35" 290.006 -1.629 1.325 PRISM 
HZ/DH 54 90°00'35" 290.006 -1.629 1.325 PRISM 
HZ/DH 55 90°00'25" 75.998 -0.807 1.325 PRISM 
HZ/DH 56 90°00'25" 75.996 -0.807 1.325 PRISM 
HZ/DH 57 90°00'25" 75.997 -0.807 1.325 PRISM 
HZ/DH 58 90°00'35" 151.999 -1.369 1.325 PRISM 
HZ/DH 59 90°00'35" 151.998 -1.369 1.325 PRISM 
HZ/DH 60 90°00'35" 152.002 -1.37 1.325 PRISM 
HZ/DH 61 90°00'15" 251.006 -1.781 1.325 PRISM 
HZ/DH 62 90°00'15" 251.007 -1.781 1.325 PRISM 
HZ/DH 63 90°00'15" 251.007 -1.781 1.325 PRISM 
HZ/DH 64 90°00'25" 76.001 -0.807 1.325 PRISM 
HZ/DH 65 90°00'25" 76.000 -0.807 1.325 PRISM 
HZ/DH 66 90°00'25" 76.002 -0.807 1.325 PRISM 
HZ/DH 67 90°00'30" 175.005 -1.366 1.325 PRISM 
HZ/DH 68 90°00'30" 175.005 -1.366 1.325 PRISM 
HZ/DH 69 90°00'30" 175.005 -1.366 1.325 PRISM 
HZ/DH 70 90°00'15" 99.003 -0.748 1.325 PRISM 
HZ/DH 71 90°00'15" 99.005 -0.748 1.325 PRISM 
HZ/DH 72 90°00'15" 99.005 -0.748 1.325 PRISM 
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Fnote OCC.ST# 1 OCC.ID PILLAR 
Fnote Height of instr. = 1.325     
AT/BS 1 90°00'00" 2 1.325  White PILLAR 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 

5.003 ht 1.325 
HZ/DH 1 90°00'05" 5.003 -0.003 1.325 WHITE  
HZ/DH 2 90°00'05" 5.006 -0.003 1.325 WHITE  
HZ/DH 3 90°00'05" 5.008 -0.003 1.325 WHITE  
HZ/DH 4 90°00'05" 5.006 -0.003 1.325 WHITE  
HZ/DH 5 90°00'05" 5.005 -0.003 1.325 WHITE  
HZ/DH 6 90°00'05" 9.999 -0.003 1.325 WHITE  
HZ/DH 7 90°00'10" 9.999 -0.064 1.325 WHITE  
HZ/DH 8 90°00'10" 10.002 -0.064 1.325 WHITE  
HZ/DH 9 90°00'10" 10.000 -0.064 1.325 WHITE  
HZ/DH 10 90°00'10" 10.002 -0.064 1.325 WHITE  
HZ/DH 11 90°00'10" 48.994 -0.064 1.325 WHITE  
HZ/DH 12 90°00'15" 48.991 -0.429 1.325 WHITE  
HZ/DH 13 90°00'15" 48.994 -0.429 1.325 WHITE  
HZ/DH 14 90°00'15" 48.997 -0.429 1.325 WHITE  
HZ/DH 15 90°00'15" 48.993 -0.429 1.325 WHITE  
HZ/DH 16 90°00'15" 124.997 -0.429 1.325 WHITE  
HZ/DH 17 90°00'25" 124.994 -1.109 1.325 WHITE  
HZ/DH 18 90°00'25" 124.997 -1.109 1.325 WHITE  
HZ/DH 19 90°00'25" 124.996 -1.109 1.325 WHITE  
HZ/DH 20 90°00'25" 124.997 -1.109 1.325 WHITE  
HZ/DH 21 90°00'25" 201.006 -1.109 1.325 WHITE  
HZ/DH 22 90°00'35" 201.002 -1.509 1.325 WHITE  
HZ/DH 23 90°00'35" 201.002 -1.509 1.325 WHITE  
HZ/DH 24 90°00'35" 300.001 -1.712 1.325 WHITE  
HZ/DH 25 90°00'25" 300.002 -1.712 1.325 WHITE  
HZ/DH 26 90°00'25" 300.003 -1.712 1.325 WHITE  
HZ/DH 27 90°00'25" 4.998 -1.713 1.325 WHITE  
HZ/DH 28 90°00'05" 5.001 -0.037 1.325 WHITE  
HZ/DH 29 90°00'05" 5.002 -0.037 1.325 WHITE  
HZ/DH 30 90°00'05" 43.987 -0.037 1.325 WHITE  
HZ/DH 31 90°00'15" 43.989 -0.381 1.325 WHITE  
HZ/DH 32 90°00'15" 43.988 -0.381 1.325 WHITE  
HZ/DH 33 90°00'15" 119.991 -0.381 1.325 WHITE  
HZ/DH 34 90°00'35" 119.989 -1.068 1.325 WHITE  
HZ/DH 35 90°00'35" 119.992 -1.373 1.325 WHITE  
HZ/DH 36 90°00'35" 195.995 -1.310 1.325 WHITE  
HZ/DH 37 90°00'35" 195.993 -1.565 1.325 WHITE  
HZ/DH 38 90°00'35" 196.005 -1.565 1.325 WHITE  
HZ/DH 39 90°00'35" 295.002 -1.565 1.325 WHITE  
HZ/DH 40 90°00'40" 295.006 -1.780 1.325 WHITE  
HZ/DH 41 90°00'40" 295.004 -1.780 1.325 WHITE  
HZ/DH 42 90°00'40" 38.991 -1.780 1.325 WHITE  
HZ/DH 43 90°00'35" 38.994 -0.427 1.325 WHITE  
HZ/DH 44 90°00'35" 38.992 -0.427 1.325 WHITE  
HZ/DH 45 90°00'35" 115.001 -0.427 1.325 WHITE  
HZ/DH 46 90°00'15" 114.999 -1.109 1.325 WHITE  
HZ/DH 47 90°00'15" 115.000 -1.109 1.325 WHITE  
HZ/DH 48 90°00'15" 190.985 -1.109 1.325 WHITE  
HZ/DH 49 90°00'35" 190.994 -1.562 1.325 WHITE  
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HZ/DH 50 90°00'35" 190.990 -1.562 1.325 WHITE  
HZ/DH 51 90°00'35" 290.021 -1.562 1.325 WHITE  
HZ/DH 52 90°00'35" 290.013 -1.629 1.325 WHITE  
HZ/DH 53 90°00'35" 290.010 -1.629 1.325 WHITE  
HZ/DH 54 90°00'35" 75.996 -1.629 1.325 WHITE  
HZ/DH 55 90°00'25" 75.988 -0.807 1.325 WHITE  
HZ/DH 56 90°00'25" 75.992 -0.807 1.325 WHITE  
HZ/DH 57 90°00'25" 152.000 -0.807 1.325 WHITE  
HZ/DH 58 90°00'35" 151.997 -1.369 1.325 WHITE  
HZ/DH 59 90°00'35" 151.998 -1.369 1.325 WHITE  
HZ/DH 60 90°00'35" 251.004 -1.37 1.325 WHITE  
HZ/DH 61 90°00'15" 251.005 -1.781 1.325 WHITE  
HZ/DH 62 90°00'15" 251.000 -1.781 1.325 WHITE  
HZ/DH 63 90°00'15" 75.994 -1.781 1.325 WHITE  
HZ/DH 64 90°00'25" 75.998 -0.807 1.325 WHITE  
HZ/DH 65 90°00'25" 75.996 -0.807 1.325 WHITE  
HZ/DH 66 90°00'25" 175.007 -0.807 1.325 WHITE  
HZ/DH 67 90°00'30" 175.007 -1.366 1.325 WHITE  
HZ/DH 68 90°00'30" 175.010 -1.366 1.325 WHITE  
HZ/DH 69 90°00'30" 99.002 -1.366 1.325 WHITE  
HZ/DH 70 90°00'15" 99.001 -0.748 1.325 WHITE  
HZ/DH 71 90°00'15" 98.999 -0.748 1.325 WHITE  
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Fnote OCC.ST# 1 OCC.ID P1       
Fnote Height of instr. = 1.325       
AT/BS 1 90°00'05" 2 1.325  Red P1 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 5.005 ht 
1.325    
HZ/DH 1 90°00'05" 5.005  -0.003 1.325 RED  
HZ/DH 2 90°00'05" 5.005  -0.003 1.325 RED  
HZ/DH 3 90°00'05" 5.004  -0.003 1.325 RED  
HZ/DH 4 90°00'05" 5.005  -0.003 1.325 RED  
HZ/DH 5 90°00'05" 5.005  -0.003 1.325 RED  
HZ/DH 6 90°00'05" 5.005    -0.003 1.325 RED  
HZ/DH 7 90°00'10" 10.006 -0.064 1.325 RED  
HZ/DH 8 90°00'10" 10.005 -0.064 1.325 RED  
HZ/DH 9 90°00'10" 10.001 -0.064 1.325 RED  
HZ/DH 10 90°00'10" 10.004 -0.064 1.325 RED  
HZ/DH 11 90°00'10" 10.000 -0.064 1.325 RED  
HZ/DH 12 90°00'15" 48.998 -0.429 1.325 RED  
HZ/DH 13 90°00'15" 48.999 -0.429 1.325 RED  
HZ/DH 14 90°00'15" 48.998 -0.429 1.325 RED  
HZ/DH 15 90°00'15" 48.996 -0.429 1.325 RED  
HZ/DH 16 90°00'15" 48.994 -0.429 1.325 RED  
HZ/DH 17 90°00'25" 125.002 -1.109 1.325 RED  
HZ/DH 18 90°00'25" 124.996 -1.109 1.325 RED  
HZ/DH 19 90°00'25" 124.996 -1.109 1.325 RED  
HZ/DH 20 90°00'25" 124.994 -1.109 1.325 RED  
HZ/DH 21 90°00'25" 124.994 -1.109 1.325 RED  
HZ/DH 22 90°00'35" 200.998 -1.509 1.325 RED  
HZ/DH 23 90°00'35" 200.997 -1.509 1.325 RED  
HZ/DH 24 90°00'35" 200.997 -1.509 1.325 RED  
HZ/DH 25 90°00'25" 300.025 -1.712 1.325 RED  
HZ/DH 26 90°00'25" 300.025 -1.712 1.325 RED  
HZ/DH 27 90°00'25" 300.023 -1.713 1.325 RED  
HZ/DH 28 90°00'05" 4.998  -0.037 1.325 RED  
HZ/DH 29 90°00'05" 4.999  -0.037 1.325 RED  
HZ/DH 30 90°00'05" 5.001  -0.037 1.325 RED  
HZ/DH 31 90°00'15" 43.991 -0.381 1.325 RED  
HZ/DH 32 90°00'15" 43.989 -0.381 1.325 RED  
HZ/DH 33 90°00'15" 43.987 -0.381 1.325 RED  
HZ/DH 34 90°00'35" 119.989 -1.068 1.325 RED  
HZ/DH 35 90°00'35" 119.991 -1.373 1.325 RED  
HZ/DH 36 90°00'35" 119.995 -1.310 1.325 RED  
HZ/DH 37 90°00'35" 195.992 -1.565 1.325 RED  
HZ/DH 38 90°00'35" 195.996 -1.565 1.325 RED  
HZ/DH 39 90°00'35" 195.994 -1.565 1.325 RED  
HZ/DH 40 90°00'40" 295.005 -1.780 1.325 RED  
HZ/DH 41 90°00'40" 295.005 -1.780 1.325 RED  
HZ/DH 42 90°00'40" 295.006 -1.780 1.325 RED  
HZ/DH 43 90°00'35" 38.988 -0.427 1.325 RED  
HZ/DH 44 90°00'35" 38.994 -0.427 1.325 RED  
HZ/DH 45 90°00'35" 38.990 -0.427 1.325 RED  
HZ/DH 46 90°00'15" 114.997 -1.109 1.325 RED  
HZ/DH 47 90°00'15" 115.001 -1.109 1.325 RED  
HZ/DH 48 90°00'15" 115.000 -1.109 1.325 RED  
HZ/DH 49 90°00'35" 190.996 -1.562 1.325 RED  
HZ/DH 50 90°00'35" 190.996 -1.562 1.325 RED  
HZ/DH 51 90°00'35" 190.997 -1.562 1.325 RED  
HZ/DH 52 90°00'35" 290.014 -1.629 1.325 RED  
HZ/DH 53 90°00'35" 290.014 -1.629 1.325 RED  
HZ/DH 54 90°00'35" 290.018 -1.629 1.325 RED  
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HZ/DH 55 90°00'25" 75.989 -0.807 1.325 RED  
HZ/DH 56 90°00'25" 75.994 -0.807 1.325 RED  
HZ/DH 57 90°00'25" 75.992 -0.807 1.325 RED  
HZ/DH 58 90°00'35" 152.001 -1.369 1.325 RED  
HZ/DH 59 90°00'35" 152.001 -1.369 1.325 RED  
HZ/DH 60 90°00'35" 151.997 -1.37  1.325 RED  
HZ/DH 61 90°00'15" 251.010 -1.781 1.325 RED  
HZ/DH 62 90°00'15" 251.003 -1.781 1.325 RED  
HZ/DH 63 90°00'15" 251.008 -1.781 1.325 RED  
HZ/DH 64 90°00'25" 75.994 -0.807 1.325 RED  
HZ/DH 65 90°00'25" 75.992 -0.807 1.325 RED  
HZ/DH 66 90°00'25" 75.993 -0.807 1.325 RED  
HZ/DH 67 90°00'30" 175.007 -1.366 1.325 RED  
HZ/DH 68 90°00'30" 175.008 -1.366 1.325 RED  
HZ/DH 69 90°00'30" 175.008 -1.366 1.325 RED  
HZ/DH 70 90°00'15" 99.002 -0.748 1.325 RED  
HZ/DH 71 90°00'15" 98.998 -0.748 1.325 RED  
HZ/DH 72 90°00'15" 99.003 -0.748 1.325 RED  
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Fnote OCC.ST# 1 OCC.ID P1       
Fnote Height of instr. = 1.325       
AT/BS 1 90°00'05" 2 1.325  Black P1 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 5.006 ht 
1.325       
HZ/DH 1 90°00'05" 5.006  -0.003 1.325 BLACK  
HZ/DH 2 90°00'05" 5.007  -0.003 1.325 BLACK  
HZ/DH 3 90°00'05" 5.006  -0.003 1.325 BLACK  
HZ/DH 4 90°00'05" 5.005  -0.003 1.325 BLACK  
HZ/DH 5 90°00'05" 5.007  -0.003 1.325 BLACK  
HZ/DH 6 90°00'05" 10.002 -0.064 1.325 BLACK  
HZ/DH 7 90°00'10" 10.001 -0.064 1.325 BLACK  
HZ/DH 8 90°00'10" 9.997  -0.064 1.325 BLACK  
HZ/DH 9 90°00'10" 10.003 -0.064 1.325 BLACK  
HZ/DH 10 90°00'10" 10.000 -0.064 1.325 BLACK  
HZ/DH 11 90°00'10" 49.001 -0.429 1.325 BLACK  
HZ/DH 12 90°00'15" 49.000 -0.429 1.325 BLACK  
HZ/DH 13 90°00'15" 48.996 -0.429 1.325 BLACK  
HZ/DH 14 90°00'15" 48.995 -0.429 1.325 BLACK  
HZ/DH 15 90°00'15" 48.996 -0.429 1.325 BLACK  
HZ/DH 16 90°00'15" 124.997 -1.109 1.325 BLACK  
HZ/DH 17 90°00'25" 124.990 -1.109 1.325 BLACK  
HZ/DH 18 90°00'25" 124.995 -1.109 1.325 BLACK  
HZ/DH 19 90°00'25" 124.989 -1.109 1.325 BLACK  
HZ/DH 20 90°00'25" 124.986 -1.109 1.325 BLACK  
HZ/DH 21 90°00'25" 201.002 -1.509 1.325 BLACK  
HZ/DH 22 90°00'35" 201.004 -1.509 1.325 BLACK  
HZ/DH 23 90°00'35" 201.003 -1.509 1.325 BLACK  
HZ/DH 24 90°00'35" 300.007 -1.715 1.325 BLACK  
HZ/DH 25 90°00'25" 299.995 -1.712 1.325 BLACK  
HZ/DH 26 90°00'25" 300.005 -1.712 1.325 BLACK  
HZ/DH 27 90°00'25" 4.997  -0.037 1.325 BLACK  
HZ/DH 28 90°00'05" 5.002  -0.037 1.325 BLACK  
HZ/DH 29 90°00'05" 5.001  -0.037 1.325 BLACK  
HZ/DH 30 90°00'05" 43.987 -0.381 1.325 BLACK  
HZ/DH 31 90°00'15" 43.988 -0.381 1.325 BLACK  
HZ/DH 32 90°00'15" 43.987 -0.381 1.325 BLACK  
HZ/DH 33 90°00'15" 119.987 -1.068 1.325 BLACK  
HZ/DH 34 90°00'35" 119.989 -1.068 1.325 BLACK  
HZ/DH 35 90°00'35" 119.986 -1.068 1.325 BLACK  
HZ/DH 36 90°00'35" 195.984 -1.565 1.325 BLACK  
HZ/DH 37 90°00'35" 195.992 -1.565 1.325 BLACK  
HZ/DH 38 90°00'35" 195.995 -1.565 1.325 BLACK  
HZ/DH 39 90°00'35" 295.005 -1.780 1.325 BLACK  
HZ/DH 40 90°00'40" 295.006 -1.780 1.325 BLACK  
HZ/DH 41 90°00'40" 295.004 -1.780 1.325 BLACK  
HZ/DH 42 90°00'40" 38.992 -0.427 1.325 BLACK  
HZ/DH 43 90°00'35" 38.996 -0.427 1.325 BLACK  
HZ/DH 44 90°00'35" 38.996 -0.427 1.325 BLACK  
HZ/DH 45 90°00'35" 114.992 -1.109 1.325 BLACK  
HZ/DH 46 90°00'15" 114.997 -1.109 1.325 BLACK  
HZ/DH 47 90°00'15" 114.997 -1.109 1.325 BLACK  
HZ/DH 48 90°00'15" 190.996 -1.562 1.325 BLACK  
HZ/DH 49 90°00'35" 190.996 -1.562 1.325 BLACK  
HZ/DH 50 90°00'35" 190.997 -1.562 1.325 BLACK  
HZ/DH 51 90°00'35" 289.991 -1.562 1.325 BLACK  
HZ/DH 52 90°00'35" 289.993 -1.629 1.325 BLACK  
HZ/DH 53 90°00'35" 289.997 -1.629 1.325 BLACK  
HZ/DH 54 90°00'35" 75.989 -0.807 1.325 BLACK  
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HZ/DH 55 90°00'25" 75.991 -0.807 1.325 BLACK  
HZ/DH 56 90°00'25" 75.993 -0.807 1.325 BLACK  
HZ/DH 57 90°00'25" 151.998 -1.369 1.325 BLACK  
HZ/DH 58 90°00'35" 151.998 -1.369 1.325 BLACK  
HZ/DH 59 90°00'35" 152.002 -1.370 1.325 BLACK  
HZ/DH 60 90°00'35" 250.995 -1.780 1.325 BLACK  
HZ/DH 61 90°00'15" 250.991 -1.781 1.325 BLACK  
HZ/DH 62 90°00'15" 250.993 -1.781 1.325 BLACK  
HZ/DH 63 90°00'15" 76.000 -0.807 1.325 BLACK  
HZ/DH 64 90°00'25" 75.993 -0.807 1.325 BLACK  
HZ/DH 65 90°00'25" 75.992 -0.807 1.325 BLACK  
HZ/DH 66 90°00'25" 174.998 -1.366 1.325 BLACK  
HZ/DH 67 90°00'30" 175.002 -1.366 1.325 BLACK  
HZ/DH 68 90°00'30" 175.001 -1.366 1.325 BLACK  
HZ/DH 69 90°00'30" 99.002 -0.748 1.325 BLACK  
HZ/DH 70 90°00'15" 99.003 -0.748 1.325 BLACK  
HZ/DH 71 90°00'15" 99.000 -0.748 1.325 BLACK  
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Fnote OCC.ST# 1 OCC.ID P1       
Fnote Height of instr. = 1.325       
AT/BS 1 90°00'05" 2 1.325  Concrete P1 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 5.005 ht 
1.325       
HZ/DH 1 90°00'05" 5.004  -0.003 1.325 CONCRETE  
HZ/DH 2 90°00'05" 5.005  -0.003 1.325 CONCRETE  
HZ/DH 3 90°00'05" 5.003  -0.003 1.325 CONCRETE  
HZ/DH 4 90°00'05" 5.003  -0.003 1.325 CONCRETE  
HZ/DH 5 90°00'05" 5.003  -0.003 1.325 CONCRETE  
HZ/DH 6 90°00'05" 10.00  -0.064 1.325 CONCRETE  
HZ/DH 7 90°00'10" 9.997  -0.064 1.325 CONCRETE  
HZ/DH 8 90°00'10" 10.00  -0.064 1.325 CONCRETE  
HZ/DH 9 90°00'10" 10.00  -0.064 1.325 CONCRETE  
HZ/DH 10 90°00'10" 9.998  -0.064 1.325 CONCRETE  
HZ/DH 11 90°00'10" 48.996 -0.429 1.325 CONCRETE  
HZ/DH 12 90°00'15" 49.001 -0.429 1.325 CONCRETE  
HZ/DH 13 90°00'15" 48.997 -0.429 1.325 CONCRETE  
HZ/DH 14 90°00'15" 48.994 -0.429 1.325 CONCRETE  
HZ/DH 15 90°00'15" 48.994 -0.429 1.325 CONCRETE  
HZ/DH 16 90°00'15" 124.996 -1.109 1.325 CONCRETE  
HZ/DH 17 90°00'25" 124.995 -1.109 1.325 CONCRETE  
HZ/DH 18 90°00'25" 124.993 -1.109 1.325 CONCRETE  
HZ/DH 19 90°00'25" 124.989 -1.109 1.325 CONCRETE  
HZ/DH 20 90°00'25" 124.988 -1.109 1.325 CONCRETE  
HZ/DH 21 90°00'25" 200.997 -1.509 1.325 CONCRETE  
HZ/DH 22 90°00'35" 201.008 -1.509 1.325 CONCRETE  
HZ/DH 23 90°00'35" 201.007 -1.509 1.325 CONCRETE  
HZ/DH 24 90°00'35" 300.004 -1.715 1.325 CONCRETE  
HZ/DH 25 90°00'25" 300.010 -1.712 1.325 CONCRETE  
HZ/DH 26 90°00'25" 300.002 -1.712 1.325 CONCRETE  
HZ/DH 27 90°00'25" 4.994  -0.037 1.325 CONCRETE  
HZ/DH 28 90°00'05" 4.998  -0.037 1.325 CONCRETE  
HZ/DH 29 90°00'05" 4.997  -0.037 1.325 CONCRETE  
HZ/DH 30 90°00'05" 43.998 -0.381 1.325 CONCRETE  
HZ/DH 31 90°00'15" 43.997 -0.381 1.325 CONCRETE  
HZ/DH 32 90°00'15" 43.998 -0.381 1.325 CONCRETE  
HZ/DH 33 90°00'15" 119.988 -1.068 1.325 CONCRETE  
HZ/DH 34 90°00'35" 119.994 -1.068 1.325 CONCRETE  
HZ/DH 35 90°00'35" 119.994 -1.068 1.325 CONCRETE  
HZ/DH 36 90°00'35" 195.997 -1.565 1.325 CONCRETE  
HZ/DH 37 90°00'35" 195.991 -1.565 1.325 CONCRETE  
HZ/DH 38 90°00'35" 195.984 -1.565 1.325 CONCRETE  
HZ/DH 39 90°00'35" 295.000 -1.780 1.325 CONCRETE  
HZ/DH 40 90°00'40" 295.003 -1.780 1.325 CONCRETE  
HZ/DH 41 90°00'40" 295.002 -1.780 1.325 CONCRETE  
HZ/DH 42 90°00'40" 38.991 -0.427 1.325 CONCRETE  
HZ/DH 43 90°00'35" 38.989 -0.427 1.325 CONCRETE  
HZ/DH 44 90°00'35" 38.986 -0.427 1.325 CONCRETE  
HZ/DH 45 90°00'35" 114.995 -1.109 1.325 CONCRETE  
HZ/DH 46 90°00'15" 114.994 -1.109 1.325 CONCRETE  
HZ/DH 47 90°00'15" 114.994 -1.109 1.325 CONCRETE  
HZ/DH 48 90°00'15" 190.999 -1.562 1.325 CONCRETE  
HZ/DH 49 90°00'35" 190.994 -1.562 1.325 CONCRETE  
HZ/DH 50 90°00'35" 190.989 -1.562 1.325 CONCRETE  
HZ/DH 51 90°00'35" 290.004 -1.562 1.325 CONCRETE  
HZ/DH 52 90°00'35" 290.006 -1.629 1.325 CONCRETE  
HZ/DH 53 90°00'35" 290.009 -1.629 1.325 CONCRETE  
HZ/DH 54 90°00'35" 75.993 -0.807 1.325 CONCRETE  
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HZ/DH 55 90°00'25" 75.993 -0.807 1.325 CONCRETE  
HZ/DH 56 90°00'25" 75.992 -0.807 1.325 CONCRETE  
HZ/DH 57 90°00'25" 152.000 -1.369 1.325 CONCRETE  
HZ/DH 58 90°00'35" 151.998 -1.369 1.325 CONCRETE  
HZ/DH 59 90°00'35" 151.995 -1.370 1.325 CONCRETE  
HZ/DH 60 90°00'35" 251.006 -1.780 1.325 CONCRETE  
HZ/DH 61 90°00'15" 251.006 -1.781 1.325 CONCRETE  
HZ/DH 62 90°00'15" 250.997 -1.781 1.325 CONCRETE  
HZ/DH 63 90°00'15" 75.999 -0.807 1.325 CONCRETE  
HZ/DH 64 90°00'25" 75.997 -0.807 1.325 CONCRETE  
HZ/DH 65 90°00'25" 75.994 -0.807 1.325 CONCRETE  
HZ/DH 66 90°00'25" 174.997 -1.366 1.325 CONCRETE  
HZ/DH 67 90°00'30" 175.007 -1.366 1.325 CONCRETE  
HZ/DH 68 90°00'30" 175.005 -1.366 1.325 CONCRETE  
HZ/DH 69 90°00'30" 99.001 -0.748 1.325 CONCRETE  
HZ/DH 70 90°00'15" 99.003 -0.748 1.325 CONCRETE  
HZ/DH 71 90°00'15" 99.003 -0.748 1.325 CONCRETE  
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Fnote OCC.ST# 1 OCC.ID P1       
Fnote Height of instr. = 1.325       
AT/BS 1 90°00'00" 2 1.325  Wood P1 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 5.005 ht 
1.325       
HZ/DH 2 90°00'00" 5.004  -0.003 1.325 WOOD  
HZ/DH 2 90°00'00" 5.004  -0.003 1.325 WOOD  
HZ/DH 3 90°00'00" 5.004  -0.003 1.325 WOOD  
HZ/DH 4 90°00'00" 5.006  -0.003 1.325 WOOD  
HZ/DH 5 90°00'00" 5.003  -0.003 1.325 WOOD  
HZ/DH 6 90°00'05" 10.003 -0.064 1.325 WOOD  
HZ/DH 7 90°00'10" 10.003 -0.064 1.325 WOOD  
HZ/DH 8 90°00'10" 10.001 -0.064 1.325 WOOD  
HZ/DH 9 90°00'10" 9.998  -0.064 1.325 WOOD  
HZ/DH 10 90°00'10" 10.003 -0.064 1.325 WOOD  
HZ/DH 11 90°00'10" 10.003 -0.429 1.325 WOOD  
HZ/DH 12 90°00'15" 10.002 -0.429 1.325 WOOD  
HZ/DH 13 90°00'15" 48.993 -0.429 1.325 WOOD  
HZ/DH 14 90°00'15" 48.992 -0.429 1.325 WOOD  
HZ/DH 15 90°00'15" 48.994 -0.429 1.325 WOOD  
HZ/DH 16 90°00'15" 48.997 -1.109 1.325 WOOD  
HZ/DH 17 90°00'25" 48.994 -1.109 1.325 WOOD  
HZ/DH 18 90°00'25" 48.995 -1.109 1.325 WOOD  
HZ/DH 19 90°00'25" 48.994 -1.109 1.325 WOOD  
HZ/DH 20 90°00'25" 124.998 -1.109 1.325 WOOD  
HZ/DH 21 90°00'25" 124.998 -1.509 1.325 WOOD  
HZ/DH 22 90°00'35" 124.993 -1.509 1.325 WOOD  
HZ/DH 23 90°00'35" 124.998 -1.509 1.325 WOOD  
HZ/DH 24 90°00'35" 124.995 -1.509 1.325 WOOD  
HZ/DH 25 90°00'25" 200.999 -1.712 1.325 WOOD  
HZ/DH 26 90°00'25" 201.000 -1.712 1.325 WOOD  
HZ/DH 27 90°00'25" 200.996 -1.712 1.325 WOOD  
HZ/DH 28 90°00'05" 300.003 -1.712 1.325 WOOD  
HZ/DH 29 90°00'05" 300.005 -1.712 1.325 WOOD  
HZ/DH 30 90°00'05" 300.004 -1.712 1.325 WOOD  
HZ/DH 31 90°00'15" 4.999  -0.381 1.325 WOOD  
HZ/DH 32 90°00'15" 4.999  -0.381 1.325 WOOD  
HZ/DH 33 90°00'15" 5.000  -1.068 1.325 WOOD  
HZ/DH 34 90°00'35" 43.987 -1.068 1.325 WOOD  
HZ/DH 35 90°00'35" 43.989 -1.068 1.325 WOOD  
HZ/DH 36 90°00'35" 43.993 -1.565 1.325 WOOD  
HZ/DH 37 90°00'35" 119.992 -1.565 1.325 WOOD  
HZ/DH 38 90°00'35" 119.993 -1.565 1.325 WOOD  
HZ/DH 39 90°00'35" 119.994 -1.780 1.325 WOOD  
HZ/DH 40 90°00'40" 195.995 -1.780 1.325 WOOD  
HZ/DH 41 90°00'40" 195.996 -1.780 1.325 WOOD  
HZ/DH 42 90°00'40" 195.998 -0.427 1.325 WOOD  
HZ/DH 43 90°00'35" 195.990 -0.427 1.325 WOOD  
HZ/DH 44 90°00'35" 295.003 -0.427 1.325 WOOD  
HZ/DH 45 90°00'35" 295.001 -1.109 1.325 WOOD  
HZ/DH 46 90°00'15" 295.002 -1.109 1.325 WOOD  
HZ/DH 47 90°00'15" 38.991 -1.109 1.325 WOOD  
HZ/DH 48 90°00'15" 38.992 -1.562 1.325 WOOD  
HZ/DH 49 90°00'35" 38.995 -1.562 1.325 WOOD  
HZ/DH 50 90°00'35" 114.999 -1.562 1.325 WOOD  
HZ/DH 51 90°00'35" 115.001 -1.562 1.325 WOOD  
HZ/DH 52 90°00'35" 114.994 -1.629 1.325 WOOD  
HZ/DH 53 90°00'35" 190.996 -1.629 1.325 WOOD  
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HZ/DH 54 90°00'35" 190.994 -0.807 1.325 WOOD  
HZ/DH 55 90°00'25" 190.992 -0.807 1.325 WOOD  
HZ/DH 56 90°00'25" 289.997 -0.807 1.325 WOOD  
HZ/DH 57 90°00'25" 289.998 -1.369 1.325 WOOD  
HZ/DH 58 90°00'35" 290.002 -1.369 1.325 WOOD  
HZ/DH 59 90°00'35" 75.993 -1.370 1.325 WOOD  
HZ/DH 60 90°00'35" 75.988 -1.780 1.325 WOOD  
HZ/DH 61 90°00'15" 75.989 -1.781 1.325 WOOD  
HZ/DH 62 90°00'15" 151.992 -1.781 1.325 WOOD  
HZ/DH 63 90°00'15" 151.998 -0.807 1.325 WOOD  
HZ/DH 64 90°00'25" 151.997 -0.807 1.325 WOOD  
HZ/DH 65 90°00'25" 251.006 -0.807 1.325 WOOD  
HZ/DH 66 90°00'25" 251.006 -1.366 1.325 WOOD  
HZ/DH 67 90°00'30" 251.007 -1.366 1.325 WOOD  
HZ/DH 68 90°00'30" 251.005 -1.366 1.325 WOOD  
HZ/DH 69 90°00'30" 75.997 -0.748 1.325 WOOD  
HZ/DH 70 90°00'15" 75.995 -0.748 1.325 WOOD  
HZ/DH 71 90°00'15" 75.998 -0.748 1.325 WOOD  
HZ/DH 72 90°00'00" 175.005 -1.366 1.325 WOOD  
HZ/DH 73 90°00'00" 175.006 -1.366 1.325 WOOD  
HZ/DH 74 90°00'00" 175.010 -1.366 1.325 WOOD  
HZ/DH 75 90°00'00" 98.997 -0.748 1.325 WOOD  
HZ/DH 76 90°00'00" 98.998 -0.748 1.325 WOOD  
HZ/DH 77 90°00'00" 98.994 -0.748 1.325 WOOD  
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Fnote OCC.ST# 1 OCC.ID P1       
Fnote Height of instr. = 1.325       
AT/BS 1 90°00'00" 2 1.325  Wood P1 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 5.007 ht 
1.325       
HZ/DH 1 90°00'00" 5.007  -0.003 1.325 HOMOTILE  
HZ/DH 2 90°00'00" 5.006  -0.003 1.325 HOMOTILE  
HZ/DH 3 90°00'00" 5.006  -0.003 1.325 HOMOTILE  
HZ/DH 4 90°00'00" 5.006  -0.003 1.325 HOMOTILE  
HZ/DH 5 90°00'00" 5.008  -0.004 1.325 HOMOTILE  
HZ/DH 6 90°00'05" 10.001 -0.064 1.325 HOMOTILE  
HZ/DH 7 90°00'10" 9.997  -0.063 1.325 HOMOTILE  
HZ/DH 8 90°00'10" 10.002 -0.064 1.325 HOMOTILE  
HZ/DH 9 90°00'10" 10.002 -0.064 1.325 HOMOTILE  
HZ/DH 10 90°00'10" 10.002 -0.064 1.325 HOMOTILE  
HZ/DH 11 90°00'10" 10.000 -0.064 1.325 HOMOTILE  
HZ/DH 12 90°00'15" 48.991 -0.429 1.325 HOMOTILE  
HZ/DH 13 90°00'15" 48.991 -0.429 1.325 HOMOTILE  
HZ/DH 14 90°00'15" 48.999 -0.430 1.325 HOMOTILE  
HZ/DH 15 90°00'15" 49.000 -0.429 1.325 HOMOTILE  
HZ/DH 16 90°00'15" 48.994 -0.429 1.325 HOMOTILE  
HZ/DH 17 90°00'25" 125.003 -1.110 1.325 HOMOTILE  
HZ/DH 18 90°00'25" 124.999 -1.109 1.325 HOMOTILE  
HZ/DH 19 90°00'25" 124.999 -1.109 1.325 HOMOTILE  
HZ/DH 20 90°00'25" 124.999 -1.109 1.325 HOMOTILE  
HZ/DH 21 90°00'25" 124.996 -1.109 1.325 HOMOTILE  
HZ/DH 22 90°00'35" 125.002 -1.509 1.325 HOMOTILE  
HZ/DH 23 90°00'35" 124.997 -1.507 1.325 HOMOTILE  
HZ/DH 24 90°00'35" 125.000 -1.509 1.325 HOMOTILE  
HZ/DH 25 90°00'25" 124.997 -1.507 1.325 HOMOTILE  
HZ/DH 26 90°00'25" 124.996 -1.509 1.325 HOMOTILE  
HZ/DH 27 90°00'25" 201.002 -1.509 1.325 HOMOTILE  
HZ/DH 28 90°00'05" 201.003 -1.509 1.325 HOMOTILE  
HZ/DH 29 90°00'05" 201.001 -1.509 1.325 HOMOTILE  
HZ/DH 30 90°00'05" 300.004 -1.716 1.325 HOMOTILE  
HZ/DH 31 90°00'15" 299.996 -1.710 1.325 HOMOTILE  
HZ/DH 32 90°00'15" 299.999 -1.712 1.325 HOMOTILE  
HZ/DH 33 90°00'15" 5.002  -0.037 1.325 HOMOTILE  
HZ/DH 34 90°00'35" 5.002  -0.037 1.325 HOMOTILE  
HZ/DH 35 90°00'35" 4.999  -0.037 1.325 HOMOTILE  
HZ/DH 36 90°00'35" 43.991 -0.381 1.325 HOMOTILE  
HZ/DH 37 90°00'35" 43.991 -0.381 1.325 HOMOTILE  
HZ/DH 38 90°00'35" 43.995 -0.381 1.325 HOMOTILE  
HZ/DH 39 90°00'35" 119.990 -1.068 1.325 HOMOTILE  
HZ/DH 40 90°00'40" 119.993 -1.068 1.325 HOMOTILE  
HZ/DH 41 90°00'40" 119.992 -1.068 1.325 HOMOTILE  
HZ/DH 42 90°00'40" 195.991 -1.565 1.325 HOMOTILE  
HZ/DH 43 90°00'35" 195.987 -1.565 1.325 HOMOTILE  
HZ/DH 44 90°00'35" 195.987 -1.565 1.325 HOMOTILE  
HZ/DH 45 90°00'35" 295.008 -1.780 1.325 HOMOTILE  
HZ/DH 46 90°00'15" 295.007 -1.780 1.325 HOMOTILE  
HZ/DH 47 90°00'15" 295.010 -1.780 1.325 HOMOTILE  
HZ/DH 48 90°00'15" 294.996 -1.780 1.325 HOMOTILE  
HZ/DH 49 90°00'35" 38.990 -0.427 1.325 HOMOTILE  
HZ/DH 50 90°00'35" 38.989 -0.427 1.325 HOMOTILE  
HZ/DH 51 90°00'35" 38.992 -0.427 1.325 HOMOTILE  
HZ/DH 52 90°00'35" 115.002 -1.109 1.325 HOMOTILE  
HZ/DH 53 90°00'35" 114.999 -1.109 1.325 HOMOTILE  
HZ/DH 54 90°00'35" 115.002 -1.109 1.325 HOMOTILE  



 139 

HZ/DH 55 90°00'25" 190.995 -1.562 1.325 HOMOTILE  
HZ/DH 56 90°00'25" 190.991 -1.562 1.325 HOMOTILE  
HZ/DH 57 90°00'25" 190.996 -1.562 1.325 HOMOTILE  
HZ/DH 58 90°00'35" 290.011 -1.629 1.325 HOMOTILE  
HZ/DH 59 90°00'35" 290.011 -1.629 1.325 HOMOTILE  
HZ/DH 60 90°00'35" 290.018 -1.629 1.325 HOMOTILE  
HZ/DH 61 90°00'15" 75.990 -0.807 1.325 HOMOTILE  
HZ/DH 62 90°00'15" 75.990 -0.807 1.325 HOMOTILE  
HZ/DH 63 90°00'15" 75.991 -0.807 1.325 HOMOTILE  
HZ/DH 64 90°00'25" 75.992 -0.807 1.325 HOMOTILE  
HZ/DH 65 90°00'25" 151.999 -1.369 1.325 HOMOTILE  
HZ/DH 66 90°00'25" 152.000 -1.366 1.325 HOMOTILE  
HZ/DH 67 90°00'30" 151.998 -1.366 1.325 HOMOTILE  
HZ/DH 68 90°00'30" 251.004 -1.781 1.325 HOMOTILE  
HZ/DH 69 90°00'30" 251.002 -1.781 1.325 HOMOTILE  
HZ/DH 70 90°00'15" 250.998 -1.781 1.325 HOMOTILE  
HZ/DH 71 90°00'15" 75.992 -0.807 1.325 HOMOTILE  
HZ/DH 72 90°00'00" 75.998 -0.807 1.325 HOMOTILE  
HZ/DH 73 90°00'00" 75.997 -0.807 1.325 HOMOTILE  
HZ/DH 74 90°00'00" 175.010 -1.366 1.325 HOMOTILE  
HZ/DH 75 90°00'00" 175.013 -1.366 1.325 HOMOTILE  
HZ/DH 76 90°00'00" 175.010 -1.366 1.325 HOMOTILE  
HZ/DH 77 90°00'00" 175.010 -1.366 1.325 HOMOTILE  
HZ/DH 78 90°00'00" 99.003 -0.748 1.325 HOMOTILE  
HZ/DH 79 90°00'00" 99.001 -0.748 1.325 HOMOTILE  
HZ/DH 80 90°00'00" 99.002 -0.748 1.325 HOMOTILE  
HZ/DH 81 90°00'00" 98.998 -0.745 1.325 HOMOTILE  
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Appendix J Raw Data of Monitoring Target Points Measured Using    
Reflector-less Total Station         

 
Fnote Job No: Epoch1_CL_10.00am Date: 07/02/08    
Fnote Serial No: TOPCON GPT Ver.4.30     
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.420       
AT/BS 44 333°44'30" 43 1.425   Pp 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 230.348 
ht 1.425 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'25"  73°06'15" 211.239 0 P1 
SD/HT 1002 256°10'10"  64°03'00" 257.337 0 P2 
SD/HT 1003 239°40'50"  60°47'24" 332.071 0 P3 
SD/HT 1004 224°59'10"  59°58'00" 467.916 0 P4 
SD/HT 1005 224°49'10"  61°56'10" 367.095 0 P5 
SD/HT 1006 227°19'30"  63°33'20" 286.455 0 P6 
SD/HT 1007 229°51'30"  67°05'50" 195.855 0 P7 
SD/HT 1008 201°57'40"  69°24'35" 219.002 0 P8 
SD/HT 1009 213°55'20"  65°29'50" 297.874 0 P9 
SD/HT 1010 217°39'55"  62°22'00" 373.574 0 P10 
SD/HT 1011 201°04'10"  67°07'20" 359.127 0 P11 
SD/HT 1012 189°13'10"  73°18'05" 441.517 0 P12 
SD/HT 1013 184°10'40"  72°57'15" 178.036 0 P13 
SD/HT 1014 181°14'30"  77°47'10" 149.951 0 P14 
SD/HT 1015 188°34'30"  76°16'30" 614.929 0 P15 
SD/HT 1016 182°19'20"  80°16'50" 609.418 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.416 0 P17 
SD/HT 1018 185°02'30"  78°43'05" 533.682 0 P18 
SD/HT 1019 176°55'05"  80°06'35" 423.457 0 P19 
SD/HT 1020 176°38'15"  83°43'40" 554.526 0 P20 
SD/HT 45 178°33'25"  90°02'30" 115.512 1.425 Pp 
 
Fnote Job No: Epoch1_CR_10.24am Date: 07/02/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 230.349 
ht 1.425 
AT/BS 44 153°44'30" 43 1.425   Pp 
SD/HT 43 178°33'25"  90°02'30" 115.512 1.425 Pp 
SD/HT 1021 100°24'25" 253°06'15" 211.238 0 P1 
SD/HT 1022  76°10'10" 244°02'55" 257.333 0 P2 
SD/HT 1023  59°40'35" 240°47'25" 332.077 0 P3 
SD/HT 1024  44°59'05" 239°58'00" 467.914 0 P4 
SD/HT 1025  44°49'10" 241°55'10" 367.092 0 P5 
SD/HT 1026  47°19'35" 243°33'20" 286.457 0 P6 
SD/HT 1027  49°51'25" 247°05'45" 195.854 0 P7 
SD/HT 1028  21°57'35" 249°24'35" 219.001 0 P8 
SD/HT 1029  33°55'20" 245°29'50" 297.875 0 P9 
SD/HT 1030  37°39'55" 242°22'00" 373.576 0 P10 
SD/HT 1031  21°04'10" 247°07'20" 359.126 0 P11 
SD/HT 1032   9°13'10" 253°18'05" 441.517 0 P12 
SD/HT 1033   4°10'40" 252°57'15" 178.036 0 P13 
SD/HT 1035   1°14'35" 257°47'10" 149.952 0 P14 
SD/HT 1036   8°34'25" 256°16'35" 614.929 0 P15 
SD/HT 1037   2°19'15" 260°16'50" 609.418 0 P16 
SD/HT 1038   3°07'15" 259°50'50" 581.416 0 P17 
SD/HT 1039   5°02'30" 258°43'05" 533.682 0 P18 
SD/HT 1040 356°55'40" 260°06'35" 423.46 0 P19 
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SD/HT 1041 356°39'25" 263°43'40" 554.562 0 P20 
SD/HT 45 358°33'30"  90°02'30" 115.511 1.400 Pp  
 
Fnote Job No: Epoch1_CL_11.00am Date: 07/02/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.420       
AT/BS 44 333°44'30" 43 1.425   Pp 
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 230.348 
ht 1.425 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'30"  73°06'10" 211.238 0 P1 
SD/HT 1002 256°10'15"  64°02'55" 257.336 0 P2 
SD/HT 1003 239°40'55"  60°47'30" 332.077 0 P3 
SD/HT 1004 224°59'10"  59°58'00" 467.918 0 P4 
SD/HT 1005 224°49'10"  61°56'10" 367.091 0 P5 
SD/HT 1006 227°19'35"  63°33'10" 286.458 0 P6 
SD/HT 1007 229°51'25"  67°05'45" 195.853 0 P7 
SD/HT 1008 201°57'40"  69°24'35" 219.003 0 P8 
SD/HT 1009 213°55'20"  65°29'45" 297.874 0 P9 
SD/HT 1010 217°40'00"  62°22'00" 373.579 0 P10 
SD/HT 1011 201°04'10"  67°07'20" 359.127 0 P11 
SD/HT 1012 189°13'10"  73°18'05" 441.517 0 P12 
SD/HT 1013 184°10'45"  72°57'10" 178.035 0 P13 
SD/HT 1014 181°14'30"  77°47'05" 149.951 0 P14 
SD/HT 1015 188°34'30"  76°16'35" 614.929 0 P15 
SD/HT 1016 182°19'15"  80°16'50" 609.418 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.416 0 P17 
SD/HT 1018 185°02'30"  78°43'05" 533.682 0 P18 
SD/HT 1019 176°55'40"  80°06'55" 423.456 0 P19 
SD/HT 1020 176°38'50"  83°43'45" 554.528 0 P20 
SD/HT 45 178°33'30"  90°02'30" 115.512 1.400 Pp 
 
Fnote Job No: Epoch1_CR_11.24am Date: 07/02/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079000000000000000.0000 sdist 230.348 
ht 1.425 
AT/BS 44 153°44'30" 43 1.425   Pp 
SD/HT 1021 100°24'25" 253°06'10" 211.238 0 P1 
SD/HT 1022  76°10'15" 244°02'55" 257.337 0 P2 
SD/HT 1023  59°40'55" 240°47'30" 332.077 0 P3 
SD/HT 1024  44°59'10" 239°58'00" 467.916 0 P4 
SD/HT 1025  44°49'10" 241°56'10" 367.091 0 P5 
SD/HT 1026  47°19'35" 243°33'10" 286.46 0 P6 
SD/HT 1027  49°51'25" 247°05'45" 195.852 0 P7 
SD/HT 1028  21°57'40" 249°24'35" 219.002 0 P8 
SD/HT 1029  33°55'20" 245°29'45" 297.873 0 P9 
SD/HT 1030  37°40'00" 242°22'00" 373.576 0 P10 
SD/HT 1031  21°04'10" 247°07'20" 359.125 0 P11 
SD/HT 1032   9°13'10" 253°18'05" 441.517 0 P12 
SD/HT 1033   4°10'45" 252°57'10" 178.035 0 P13 
SD/HT 1035   1°14'30" 257°47'05" 149.951 0 P14 
SD/HT 1036   8°34'25" 256°16'30" 614.929 0 P15 
SD/HT 1037   2°19'15" 260°16'50" 609.418 0 P16 
SD/HT 1038   2°07'15" 259°50'50" 581.416 0 P17 
SD/HT 1039   5°02'30" 258°43'05" 533.682 0 P18 
SD/HT 1040 356°55'40" 260°06'55" 423.463 0 P19 
SD/HT 1041 356°38'50" 263°43'45" 554.528 0 P20 
SD/HT 45 358°33'25"  90°02'30" 115.513 1.400 Pp 
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Fnote Job No: Epoch2_9.24am  Date: 07/07/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.420       
AT/BS 44 333°44'30" 43 1.420   Pp 
Fnote at/bs vert 37266095858870079020000000000000.0000 sdist 230.340 
ht 1.420 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'25"  73°06'15" 211.238 0 P1 
SD/HT 1002 256°10'10"  64°03'00" 257.335 0 P2 
SD/HT 1003 239°41'00"  60°47'35" 332.08 0 P3 
SD/HT 1004 224°59'10"  59°58'05" 467.915 0 P4 
SD/HT 1005 224°49'05"  61°56'10" 367.09 0 P5 
SD/HT 1006 227°19'35"  63°33'20" 286.453 0 P6 
SD/HT 1007 229°51'25"  67°05'55" 195.852 0 P7 
SD/HT 1008 201°57'40"  69°24'35" 219.004 0 P8 
SD/HT 1009 213°55'20"  65°29'50" 297.876 0 P9 
SD/HT 1010 217°39'55"  62°22'00" 373.000 0 P10 
SD/HT 1011 201°04'10"  67°07'20" 359.126 0 P11 
SD/HT 1012 189°13'10"  73°18'05" 441.517 0 P12 
SD/HT 1013 184°10'40"  72°57'20" 178.038 0 P13 
SD/HT 1014 181°14'35"  77°47'15" 149.951 0 P14 
SD/HT 1015 188°34'25"  76°16'30" 614.929 0 P15 
SD/HT 1016 182°19'15"  80°16'50" 609.418 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.416 0 P17 
SD/HT 1018 185°02'30"  78°47'05" 533.682 0 P18 
SD/HT 1019 176°55'00"  80°06'20" 423.453 0 P19 
SD/HT 1020 176°38'15"  83°43'35" 554.522 0 P20 
SD/HT 45 178°33'40"  90°02'30" 115.524 1.410 Pp 
 
Fnote Job No: Epoch2_CR_10.05am Date: 07/07/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079018000000000000.0000 sdist 230.339 
ht 1.420 
AT/BS 44 153°44'30" 43 1.420   Pp 
SD/HT 1021 100°24'25" 263°06'15" 211.238 0 P1 
SD/HT 1022  76°10'15" 254°02'50" 257.336 0 P2 
SD/HT 1023  59°40'55" 250°47'30" 332.078 0 P3 
SD/HT 1024  44°59'10" 249°58'00" 467.916 0 P4 
SD/HT 1025  44°49'10" 251°56'10" 367.092 0 P5 
SD/HT 1026  47°19'35" 253°33'15" 286.456 0 P6 
SD/HT 1027  49°51'25" 257°05'50" 195.855 0 P7 
SD/HT 1028  21°57'40" 259°24'35" 219.003 0 P8 
SD/HT 1029  33°55'15" 255°29'45" 297.875 0 P9 
SD/HT 1030  37°39'55" 252°21'59" 373.576 0 P10 
SD/HT 1031  21°04'10" 257°07'20" 359.128 0 P11 
SD/HT 1032   9°13'10" 263°18'05" 441.517 0 P12 
SD/HT 1033   4°10'40" 262°57'15" 178.037 0 P13 
SD/HT 1035   1°14'30" 267°47'10" 149.951 0 P14 
SD/HT 1036   8°34'25" 266°16'35" 614.929 0 P15 
SD/HT 1037   2°19'15" 270°16'50" 609.418 0 P16 
SD/HT 1038   3°07'15" 269°50'50" 581.416 0 P17 
SD/HT 1039   5°02'30" 268°43'05" 533.682 0 P18 
SD/HT 1040 356°25'05" 270°06'20" 423.453 0 P19 
SD/HT 1041 356°38'10" 273°43'40" 554.522 0 P20 
SD/HT 45 358°33'35"  90°02'30" 115.523 1.410 Pp 
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Fnote Job No: Epoch2_10.32am Date: 07/07/08     
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.420       
Fnote at/bs vert 37266095858870079018000000000000.0000 sdist 230.341 
ht 1.420 
AT/BS 44 333°44'30" 43 1.420   Pp 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'26"  73°06'14" 211.241 0 P1 
SD/HT 1002 256°10'14"  64°02'56" 257.339 0 P2 
SD/HT 1003 239°40'49"  60°47'24" 332.071 0 P3 
SD/HT 1004 224°59'11"  59°58'06" 467.917 0 P4 
SD/HT 1005 224°49'10"  61°56'10" 367.093 0 P5 
SD/HT 1006 227°19'35"  63°33'16" 286.457 0 P6 
SD/HT 1007 229°51'28"  67°05'50" 195.854 0 P7 
SD/HT 1008 201°57'35"  69°24'35" 219.001 0 P8 
SD/HT 1009 213°55'17"  65°29'49" 297.874 0 P9 
SD/HT 1010 217°39'55"  62°22'01" 373.574 0 P10 
SD/HT 1011 201°04'11"  67°07'20" 359.127 0 P11 
SD/HT 1012 189°13'12"  73°18'04" 441.517 0 P12 
SD/HT 1013 184°10'42"  72°57'15" 178.036 0 P13 
SD/HT 1014 181°14'32"  77°47'08" 149.951 0 P14 
SD/HT 1015 188°34'27"  76°16'33" 614.929 0 P15 
SD/HT 1016 182°19'16"  80°16'50" 609.418 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.416 0 P17 
SD/HT 1018 185°02'32"  78°43'05" 533.682 0 P18 
SD/HT 1019 176°55'03"  80°06'20" 423.453 0 P19 
SD/HT 1020 176°38'12"  83°43'40" 554.522 0 P20 
SD/HT 45 178°33'40"  90°01'30" 115.525 1.410 Pp 
 
Fnote Job No: Epoch2_CR_11.05am Date: 07/07/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079018000000000000.0000 sdist 230.338 
ht 1.420 
AT/BS 44 153°44'30" 43 1.420   Pp 
SD/HT 1021 100°24'25" 253°06'15" 211.238 0 P1 
SD/HT 1022  76°10'15" 244°02'55" 257.337 0 P2 
SD/HT 1023  59°40'55" 240°47'30" 332.078 0 P3 
SD/HT 1024  44°59'10" 239°58'00" 467.916 0 P4 
SD/HT 1025  44°49'10" 241°56'10" 367.093 0 P5 
SD/HT 1026  47°19'35" 243°33'20" 286.457 0 P6 
SD/HT 1027  49°51'25" 247°58'25" 195.855 0 P7 
SD/HT 1028  21°57'40" 249°24'40" 219.002 0 P8 
SD/HT 1029  33°55'20" 245°29'50" 297.875 0 P9 
SD/HT 1030  37°40'00" 242°22'00" 373.579 0 P10 
SD/HT 1031  21°04'15" 247°07'20" 359.128 0 P11 
SD/HT 1032   9°13'10" 253°18'05" 441.517 0 P12 
SD/HT 1033   4°17'10" 252°57'15" 178.037 0 P13 
SD/HT 1035   1°14'30" 257°47'10" 149.951 0 P14 
SD/HT 1036   8°34'25" 256°16'35" 614.929 0 P15 
SD/HT 1037   2°19'15" 260°16'50" 609.418 0 P16 
SD/HT 1038   3°07'15" 259°50'50" 581.416 0 P17 
SD/HT 1039   5°02'30" 258°43'05" 533.682 0 P18 
SD/HT 1040 356°55'05" 260°06'20" 423.453 0 P19 
SD/HT 1041 356°38'10" 263°43'40" 554.522 0 P20   
SD/HT 45 358°33'40"  90°02'15" 115.527 1.410 Pp  
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Fnote Job No: Epoch3_9.20am  Date: 07/12/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.415       
AT/BS 44 333°44'30" 43 1.415   Pp 
Fnote at/bs vert 37266095858870079010000000000000.0000 sdist 230.334 
ht 1.415 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'25"  73°06'15" 211.237 0 P1 
SD/HT 1002 256°10'15"  64°02'55" 257.338 0 P2 
SD/HT 1003 239°40'55"  60°47'30" 332.078 0 P3 
SD/HT 1004 224°59'10"  59°58'00" 467.915 0 P4 
SD/HT 1005 224°49'10"  61°56'10" 367.1  0 P5 
SD/HT 1006 227°19'35"  63°33'20" 286.454 0 P6 
SD/HT 1007 229°51'25"  67°05'50" 195.858 0 P7 
SD/HT 1008 201°57'40"  69°24'35" 219.009 0 P8 
SD/HT 1009 213°55'15"  65°29'45" 297.88 0 P9 
SD/HT 1010 217°39'25"  62°21'55" 373.585 0 P10 
SD/HT 1011 201°04'15"  67°07'20" 359.134 0 P11 
SD/HT 1012 189°13'15"  73°18'05" 441.523 0 P12 
SD/HT 1013 184°10'40"  72°57'20" 178.042 0 P13 
SD/HT 1014 181°14'35"  77°47'10" 149.952 0 P14 
SD/HT 1015 188°34'25"  76°16'30" 614.932 0 P15 
SD/HT 1016 182°19'15"  80°16'50" 609.421 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.42 0 P17 
SD/HT 1018 185°02'30"  78°43'05" 533.687 0 P18 
SD/HT 1019 176°55'05"  80°06'20" 423.454 0 P19 
SD/HT 1020 176°38'10"  83°43'40" 554.522 0 P20 
SD/HT 45 178°33'55"  90°01'30" 115.539 1.400 Pp 
 
Fnote Job No: Epoch3_CR_10.10am Date: 07/07/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079018000000000000.0000 sdist 230.335 
ht 1.415 
AT/BS 44 153°44'30" 43 1.415   Pp 
SD/HT 1021 100°24'25" 253°08'20" 211.235 0 P1 
SD/HT 1022  76°10'15" 244°02'55" 257.335 0 P2 
SD/HT 1023  59°40'55" 240°47'30" 332.077 0 P3 
SD/HT 1024  44°59'10" 239°58'00" 467.917 0 P4 
SD/HT 1025  44°49'10" 241°56'10" 367.101 0 P5 
SD/HT 1026  47°19'30" 243°33'15" 286.457 0 P6 
SD/HT 1027  49°51'25" 247°05'50" 195.856 0 P7 
SD/HT 1028  21°57'40" 249°22'30" 219.01 0 P8 
SD/HT 1029  33°55'15" 245°29'45" 297.88 0 P9 
SD/HT 1030  37°39'55" 242°21'55" 373.587 0 P10 
SD/HT 1031  21°04'15" 247°07'15" 359.133 0 P11 
SD/HT 1032   9°13'15" 253°18'00" 441.522 0 P12 
SD/HT 1033   4°10'40" 252°57'15" 178.042 0 P13 
SD/HT 1035   1°14'35" 257°47'05" 149.952 0 P14 
SD/HT 1036   8°34'25" 256°16'35" 614.931 0 P15 
SD/HT 1037   2°19'20" 260°16'50" 609.42 0 P16 
SD/HT 1038   3°07'15" 259°50'50" 581.42 0 P17 
SD/HT 1039   5°02'30" 258°43'05" 533.684 0 P18 
SD/HT 1040 356°55'05" 260°06'20" 423.453 0 P19 
SD/HT 1041 356°58'10" 263°43'40" 554.524 0 P20 
SD/HT 45 358°33'55"  90°02'00" 115.537 1.400 Pp  
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Fnote Job No: Epoch3_11.08am Date: 07/12/08     
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote OCC.ST# 44 OCC.ID P44       
Fnote Height of instr. = 1.415       
AT/BS 44 333°44'30" 43 1.415   Pp 
Fnote at/bs vert 37266095858870079055000000000000.0000 sdist 230.348 
ht 1.415 
point_no,hz_circle, zenith_ang, slope_dist,Height_Target,code, 
SD/HT 1001 280°24'25"  73°06'10" 211.236 0 P1 
SD/HT 1002 256°10'15"  64°02'50" 257.339 0 P2 
SD/HT 1003 239°40'50"  60°47'30" 332.074 0 P3 
SD/HT 1004 224°55'10"  59°58'00" 467.918 0 P4 
SD/HT 1005 224°19'30"  61°56'10" 367.097 0 P5 
SD/HT 1006 227°21'25"  63°33'15" 286.454 0 P6 
SD/HT 1007 229°51'25"  67°03'55" 195.856 0 P7 
SD/HT 1008 201°57'40"  69°24'30" 219.008 0 P8 
SD/HT 1009 213°55'15"  65°29'40" 297.881 0 P9 
SD/HT 1010 217°40'00"  62°21'55" 373.587 0 P10 
SD/HT 1011 201°04'15"  67°07'20" 359.131 0 P11 
SD/HT 1012 189°13'10"  73°18'00" 441.523 0 P12 
SD/HT 1013 184°10'40"  72°57'15" 178.041 0 P13 
SD/HT 1014 181°14'30"  77°47'10" 149.951 0 P14 
SD/HT 1015 188°34'25"  76°16'35" 614.931 0 P15 
SD/HT 1016 182°19'15"  80°16'50" 609.421 0 P16 
SD/HT 1017 183°07'15"  79°50'50" 581.42 0 P17 
SD/HT 1018 185°02'30"  78°43'05" 533.686 0 P18 
SD/HT 1019 176°55'05"  80°06'20" 423.454 0 P19 
SD/HT 1020 176°38'10"  83°43'40" 554.523 0 P20 
SD/HT 45 178°33'55"  90°02'30" 115.538 1.400 Pp 
 
Fnote Job No: Epoch3_CR_11.33am Date: 07/07/08    
Fnote Serial No: TOPCON GPT Ver.4.30      
Fnote at/bs vert 37266095858870079018000000000000.0000 sdist 230.335 
ht 1.415 
SD/HT 1021 100°24'25" 253°06'15" 211.239 0 P1 
SD/HT 1022  76°10'15" 244°02'55" 257.337 0 P2 
SD/HT 1023  59°40'50" 240°47'30" 332.074 0 P3 
SD/HT 1024  44°59'10" 239°58'00" 467.918 0 P4 
SD/HT 1025  44°49'10" 241°56'05" 367.099 0 P5 
SD/HT 1026  44°19'35" 243°33'20" 286.457 0 P6 
SD/HT 1027  49°51'25" 247°05'50" 195.857 0 P7 
SD/HT 1028  21°57'40" 249°24'35" 219.008 0 P8 
SD/HT 1029  33°55'20" 245°29'45" 297.881 0 P9 
SD/HT 1030  37°40'00" 242°22'00" 373.589 0 P10 
SD/HT 1031  21°04'15" 247°07'15" 359.134 0 P11 
SD/HT 1032   9°13'15" 253°18'00" 441.52 0 P12 
SD/HT 1033   4°10'45" 252°57'15" 178.043 0 P13 
SD/HT 1035   1°14'30" 257°47'00" 149.953 0 P14 
SD/HT 1036   8°34'30" 256°16'35" 614.929 0 P15 
SD/HT 1037   2°19'15" 260°17'00" 609.42 0 P16 
SD/HT 1038   3°07'15" 259°50'50" 581.419 0 P17 
SD/HT 1039   5°02'35" 258°43'05" 533.684 0 P18 
SD/HT 1040 356°55'05" 260°06'20" 423.452 0 P19 
SD/HT 1041 356°38'10" 263°43'40" 554.521 0 P20 
SD/HT 45 358°33'50"  90°02'30" 115.540 1.400 Pp  
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Appendix K Errors Sources in Horizontal Angles 
 

Errors propagation in Angle for Epoch 1 

 

 
 
 
 
 
 
 
 
 
 
 
 

Target 
No. Angle H/Dist     

P1 126.9637 153.185 4.85176 7.00 2.85169 3.83451 

P2 102.7264 156.402 4.78280 7.00 2.47475 3.77592 

P3 86.23777 186.517 4.26948 7.00 1.94699 3.63545 

P4 71.5425 257.218 3.60684 7.00 1.40757 3.46618 

P5 71.37583 212.210 3.96543 7.00 1.54341 3.53678 

P6 73.88297 172.131 4.48834 7.00 1.81240 3.64702 

P7 76.41396 127.136 5.55979 7.00 2.34598 3.86080 

P8 48.51727 148.770 4.95202 7.00 1.46927 3.66351 

P9 60.47812 186.959 4.26339 7.00 1.44613 3.56504 

P10 64.22229 218.244 3.90652 7.00 1.38514 3.50595 

P11 47.62591 233.244 3.77627 7.00 1.01654 3.43407 

P12 35.77927 321.304 3.30618 7.00 0.75030 3.32513 

P13 30.73476 128.786 5.50528 7.00 1.34255 3.72127 

P14 27.79864 116.805 5.94028 7.00 1.49813 3.79979 

P15 35.13507 468.731 2.99409 7.00 0.83825 3.29125 

P16 28.88719 490.924 2.96826 7.00 0.79985 3.28148 

P17 29.6797 465.733 2.99785 7.00 0.78640 3.28394 

P18 31.59985 421.156 3.06277 7.00 0.76805 3.29102 

P19 23.4765 340.361 3.24455 7.00 0.58963 3.29153 

P20 23.19824 465.636 2.99797 7.00 0.73376 3.27593 
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Errors propagation in Angle for Epoch 2 
Target 

No. Angle H/Dist     

P1 126.9637 153.185 4.85173 7.00 2.85168 3.83450 

P2 102.7264 156.402 4.78281 7.00 2.47475 3.77592 

P3 86.23777 186.517 4.26940 7.00 1.94697 3.63543 

P4 71.5425 257.218 3.60683 7.00 1.40757 3.46618 

P5 71.37583 212.210 3.96541 7.00 1.54340 3.53678 

P6 73.88297 172.131 4.48833 7.00 1.81239 3.64702 

P7 76.41396 127.136 5.55970 7.00 2.34593 3.86078 

P8 48.51727 148.770 4.95200 7.00 1.46927 3.66350 

P9 60.47812 186.959 4.26341 7.00 1.44614 3.56504 

P10 64.22229 218.244 3.90653 7.00 1.38514 3.50595 

P11 47.62591 233.244 3.77627 7.00 1.01654 3.43407 

P12 35.77927 321.304 3.30641 7.00 0.75028 3.32516 

P13 30.73476 128.786 5.50522 7.00 1.34251 3.72125 

P14 27.79864 116.805 5.94025 7.00 1.49812 3.79979 

P15 35.13507 468.731 2.99417 7.00 0.83822 3.29126 

P16 28.88719 490.924 2.96836 7.00 0.79972 3.28147 

P17 29.6797 465.733 2.99784 7.00 0.78640 3.28394 

P18 31.59985 421.156 3.06277 7.00 0.76805 3.29102 

P19 23.4765 340.361 3.24460 7.00 0.58957 3.29153 

P20 23.19824 465.636 2.99798 7.00 0.73373 3.27593 
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Errors propagation in Angle for Epoch 3 

Target 
No. Angle H/Dist     

P1 126.9637 153.185 4.85178 7.00 2.85170 3.83451 

P2 102.7264 156.402 4.78280 7.00 2.47475 3.77592 

P3 86.23777 186.517 4.26946 7.00 1.94698 3.63544 

P4 71.5425 257.218 3.60685 7.00 1.40757 3.46618 

P5 71.37583 212.210 3.96540 7.00 1.54340 3.53678 

P6 73.88297 172.131 4.48832 7.00 1.81238 3.64701 

P7 76.41396 127.136 5.55970 7.00 2.34592 3.86078 

P8 48.51727 148.770 4.95194 7.00 1.46924 3.66349 

P9 60.47812 186.959 4.26341 7.00 1.44613 3.56504 

P10 64.22229 218.244 3.90651 7.00 1.38515 3.50595 

P11 47.62591 233.244 3.77626 7.00 1.01656 3.43407 

P12 35.77927 321.304 3.30646 7.00 0.75023 3.32516 

P13 30.73476 128.786 5.50507 7.00 1.34245 3.72123 

P14 27.79864 116.805 5.94025 7.00 1.49812 3.79979 

P15 35.13507 468.731 2.99416 7.00 0.83818 3.29125 

P16 28.88719 490.924 2.96829 7.00 0.79975 3.28147 

P17 29.6797 465.733 2.99785 7.00 0.78637 3.28393 

P18 31.59985 421.156 3.06285 7.00 0.76800 3.29103 

P19 23.4765 340.361 3.24464 7.00 0.58957 3.29154 

P20 23.19824 465.636 2.99798 7.00 0.73371 3.27593 
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Appendix L Errors Sources in Horizontal Distance 
 

Errors propagation in Distance for Epoch 1 

Target No. H/Dist H/Dist(Km) Std.Dev Epoch1 

P1 153.185 0.153 2.387 

P2 156.402 0.156 2.390 

P3 186.517 0.187 2.422 

P4 257.218 0.257 2.519 

P5 212.210 0.212 2.454 

P6 172.131 0.172 2.406 

P7 127.136 0.127 2.364 

P8 148.770 0.149 2.383 

P9 186.959 0.187 2.423 

P10 218.244 0.218 2.462 

P11 233.244 0.233 2.483 

P12 321.304 0.321 2.628 

P13 128.786 0.129 2.365 

P14 116.805 0.117 2.355 

P15 468.731 0.469 2.944 

P16 490.924 0.491 2.998 

P17 465.733 0.466 2.937 

P18 421.156 0.421 2.833 

P19 340.361 0.340 2.664 

P20 465.636 0.466 2.937 
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Errors propagation in Distance for Epoch 2 

Target No. H/Dist H/Dist(Km) Std.Dev Epoch2 
P1 153.186 0.153 2.387 

P2 156.402 0.156 2.390 

P3 186.523 0.187 2.422 

P4 257.219 0.257 2.519 

P5 212.211 0.212 2.454 

P6 172.131 0.172 2.406 

P7 127.139 0.127 2.364 

P8 148.770 0.149 2.383 

P9 186.958 0.187 2.423 

P10 218.243 0.218 2.462 

P11 233.243 0.233 2.483 

P12 321.238 0.321 2.628 

P13 128.788 0.129 2.365 

P14 116.806 0.117 2.355 

P15 468.667 0.469 2.944 

P16 490.833 0.491 2.998 

P17 465.738 0.466 2.937 

P18 421.157 0.421 2.833 

P19 340.346 0.340 2.664 

P20 465.633 0.466 2.937 
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Errors propagation in Distance for Epoch 3 

Target No. H/Dist H/Dist(Km) Std.Dev Epoch3 
P1 153.184 0.153 2.387 

P2 156.402 0.156 2.390 

P3 186.518 0.187 2.422 

P4 257.217 0.257 2.519 

P5 212.213 0.212 2.454 

P6 172.132 0.172 2.406 

P7 127.139 0.127 2.364 

P8 148.773 0.149 2.383 

P9 186.958 0.187 2.423 

P10 218.245 0.218 2.462 

P11 233.245 0.233 2.483 

P12 321.225 0.321 2.627 

P13 128.792 0.129 2.365 

P14 116.806 0.117 2.355 

P15 468.681 0.469 2.944 

P16 490.902 0.491 2.998 

P17 465.729 0.466 2.937 

P18 421.111 0.421 2.833 

P19 340.331 0.340 2.664 

P20 465.626 0.466 2.937 
 


